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[bookmark: _Toc106794689]1 OVERVIEW
[bookmark: _Hlk52535036][bookmark: _Toc246689653][bookmark: _Toc52309865]Instrument Specs and Index aims to provide crowd sourced tools for instrument device design documentation and consistent product driven specifications, to optimize the “suitable for use” determinations and facilitate documenting a complete device, accessories, and related software configuration data for the purchase of these devices.

[bookmark: _Toc106794690][bookmark: _Hlk52535236]1.1 INTENSION AND HISTORICAL PERSPECTIVE
It is the intention of Instrument Specs and Index to handle any kind of instrument offered by multiple competing manufacturers which publish their technical data on the Internet. Therefore, frequent revisions and addition of new specification templates is a goal and expectation.
The historically available specification forms are primarily applicable with processes for continuous flow of fluids or level measurement. This updated set of forms greatly broadens applications to represent those instrument devices used with:

· Physical Parameter analysis
· Pharmaceutical and hygienic application
· Sampling systems and water/wastewater analysis
· Material handling systems
· Bulk solids processing
· Machinery analysis 
· Machinery safety devices
· Environmental monitoring
· Agricultural monitoring
· Fire monitoring and alarming
· Weight measurement and batch control
· Weather and flood monitoring
· Multivariable and Multifunction devices
· Speed measurement
· System isolation and safety shutdown
[bookmark: _Hlk52535419]A perspective of the magnitude of available Device Specification forms over the last 40 years is identified by comparison to two major publishing as shown below.

	Form Basis
	ISA 20
1981
	ISA-TR20-00.01
	InstrumentSpecsandIndex
2021

	
	
	2001
	

	Analyzer forms
	0
	8
	50

	Valve forms
	5
	9
	22

	Flow forms
	5
	19
	50

	Level forms
	4
	14
	37

	Pressure forms
	4
	11
	24

	Temperature forms
	4
	9
	15

	Multivariable forms
	1
	2
	16

	Speed
	0
	0
	10

	Machinery Analysis/ Safety
	0
	0
	7

	Weight
	0
	2
	8

	Others
	3
	4
	19

	Total Device forms
	26
	78
	258

	Single page/short forms
	15
	16
	140

	Standard multipage forms
	11
	62
	117

	Operating Parameters forms
	0
	10
	18



These specification documentation work processes and user interface techniques have been in use for decades in large integrated software applications but are unknown to previously have been available for individual form files.

[bookmark: _Toc50981985][bookmark: _Toc106794691]1.2 LIFE-CYCLE DOCUMENTATION ACTIVITIES

The use of combined Operating Parameters and Device Specification form parts encompass the major life cycle activities of instrument specification documentation activities. Such work process activities are generally accomplished by multiple individuals within disparate departments and external partners, such as manufacturers or vendors.

The intended use of the specification form, such as a document for preliminary inquiry and quotation, a traditional specification, or a conforming specification, can affect how much of the form content is required to be used to accomplish the respective objectives.

[bookmark: _Toc246689654][bookmark: _Toc50981986][bookmark: _Toc106794692]1.3 EFFECTIVE USE OF ELECTRONIC FILES

These specification forms utilize dropdown list of preferred data values for most fields, which enables the originating specifier, vendors, manufacturers, or packaged equipment suppliers to complete the forms with device property terminology that is highly consistent and normalized. Therefore, the effective information exchange between the specification originator and the instrument suppliers, should be these electronic Word specification document files. These files can be easily edited with full functionality by any external party using Microsoft Word®. 

Electronic specification form files enable the following:

· Work sharing which incorporates the supplier’s expertise in an efficient work process
· Import copying of electronic data which avoids significant errors that are prevalent in manual data entry or copying
· Technical bid analysis of multiple vendor’s proposals based upon identical documents 

1.3.1 Numeric Data Validation

Numeric data validation is enforced for such properties that can have numeric values Electronically Data Interchange (EDI) with external files that require valid data types.

When the user enters text data into such validated numeric data entry fields and tries to exit that field; the application will produce a warning sound and the status bar at the bottom of window will display the following message:
[image: ]
The user will then need to enter valid numeric data before moving to another location.

These macros enabled Microsoft Word® specification forms are designed for electronic file editing and integration with Microsoft Excel® and external software applications, using integrated XML technology. For their effective use, all files need to be located at a drive and folder location accessible to all intended internal project users. 

[bookmark: _Toc50981987][bookmark: _Toc106794693]1.4 INTEGRATED FORM LOADER DASHBOARD
A Form Loader Dashboard is included as the common interface for access to all templates, forms, Instrument Index files and their data storage folders.
Use the Form Loader Dashboard by double clicking the [image: ] Desktop shortcut to activate the dashboard interface. 

· Note: See Quick Start Tour document paragraph 3 for step-by-stem actions to work with these forms!

[bookmark: _Toc106794694][bookmark: _Hlk52538465]1.5 SINGLE FORM FOR ALL RELEVANT DATA

The Device Specification forms are robust documents which enable the consolidation on a single form of all the information relevant to an instrument’s application and specification.
[bookmark: _Toc106794695]1.5.1 Operating Parameters Communication
· Responsible Organization identification is clearly documented, including its logo
· Specification Identifications required for document retrieval and status
· Administrative Identifications of modeled physical hierarchy
· Service Identifications design specifications
· Component Design Criteria specifications
· Material or Material Flow Conditions for multiple cases
· Process Design Conditions limit specifications
· Material Properties including safety health hazard classifications
· Revision Chronicle review and approval documentation
[bookmark: _Toc106794696]1.5.2 Device Specification Documentation
· Responsible Organization identification is clearly documented, including its logo
· Specification Identifications required for document retrieval and status
· Device physical properties required for unambiguous ordering
· Communication Inputs and Outputs listing
· Manufacturer’s device Performance Characteristics
· Accessories requirement listing
· Special Requirements listing
· Modeling Physical Data consistent documentation
· Calibration and Test ranges for physical and virtual signals and fixed setpoints
· Manufacturer and Model Number for all devices, auxiliaries, or accessories

[bookmark: _Toc106794697]1.5.3 General or Special Requirements Communication
Optional General or Special Requirements section documents any significant aspects that are not captured within the above sections and can be used by the specifier or form recipient to clarify such issues that need to be agreed upon for completing the work activity.
[bookmark: _Toc106794698]1.5.4 Advantages of Combined Form Content
· Ensures all parties have access to safety design information and operating specifications
· Provide bidding manufacturers access to design requirements in a concise document with minimum need for interpretation of generalized boilerplate specifications.
· Single source document to compare required device properties with manufactured product specifications, to review and approve suitability for use
· Optimize review of calibration ranges and software configuration signals with process operating and design limits
· Minimize supplemental communications with bidders to provide information required to configure manufacturers model number or selection of offered options.
· Optimize availability of installation ready devices including accessories, configuration, and special requirements documentation

[bookmark: _Toc243209731][bookmark: _Toc106794699]1.6 BASIC PHILOSOPHIES
The instrument device design documentation is to ensure the plant owner’s expectations for compliance with documentation of recognized and accepted good engineering practices and compliance with codes and regulations.  A major task of the engineering organization that is acting as the representative of the plant owner, is to provide the owner with documentation that identifies the design basis and the implemented solutions to providing a safe plant.

Each project will have a unique set of instrument application and design requirements that generally originate from multiple sources, such as:
· Client organization specifications
· Client project representative directives
· Directly referenced technology practices
· Engineering contractor general or project specific specifications
· Consensus standards identified as normative requirements
· Documented guidelines or recommended practices
· Practices that are carried forward from previous experiences

The design requirements identified in such documents frequently require application or project specific criteria to determine the appropriate alternative design. It is not uncommon to find conflicting requirements where multiple uncoordinated source documents are used. Therefore, a critical step in the engineering life cycle is the prioritization and resolution of specification requirements and their documentation within the specification forms; that will be used to communicate those requirements to the instrument suppliers.

[bookmark: _Toc106794700][bookmark: _Toc51639872]1.7 COLLABORATIVE EFFORT BETWEEN SPECIFIER AND DEVICE MANUFACTURER

The Responsible Organization is not relieved of its above identified responsibilities by any action of the instrument supplier. Therefore, the unambiguous interpretations of the above design requirements should be documented before the specification forms are communicated to the bidders. Consultation with manufacturers to solicit comments on unresolved alternatives or requirement interpretations; should generally be addressed and the preferred resolution determined before the specification form documents are communicated to the bidders.

The Device Specification Part documents the proposed and eventually agreed upon, instrument device offered by the manufacturer, intended to meet all requirements of the purchaser.
 
· Note that device specification work process is generally a collaborative effort between the specifier and the device manufacturer. While many manufacturers will try to disclaim responsibility for selecting device properties, only they have the technology to fully understand the nature of their offerings. It is recommended that the specifier should enter device data primarily for those properties where experience has established a strong preference and allow the manufacturer to offer standard product properties based upon application experience and product performance data. “Trust but verify” such recommendations.

The specifier should direct the manufacture to fully document the device’s properties as grouped on the specification form. Negotiations often need to resolve final properties, but the final device documentation should accurately reflect the manufacturer’s data for the purchased device.

[bookmark: _Toc50982016][bookmark: _Toc106794701]1.8 MULTIPLE EDIT SESSIONS AND REVISION MANAGEMENT

Most forms will need to be reviewed or edited after its initialization, to complete their data or add revision chronicle data, often by users that are different from the one who created the document. Therefore, consistent form file naming, location and retrieval will be facilitated with a Form Loader Dashboard provided as the common interface for access to all forms and their data storage folders.

[bookmark: _Toc106794702]1.8.1 Continuing Reminder to Resolve All Properties or Identify as such Not Applicable
Word’s Content Controls utilize Web style placeholder text (PHT) that is automatically displayed, for all Text Box and the Combo Box controls that have not had data entered. Each editing session will resolve some properties with entered data, while the PHT will still identify other properties that need to be resolved or identified as not applicable (NA).
[bookmark: _Toc106794703]1.8.2 Enhanced Data Formatting Assist Commenting
Word’s full capabilities to enhance the display of data entry values are available. This can be especially useful to convey when data has been changed or needs special attention.

[image: ]


[bookmark: _Toc106794704]1.9 FORM TERMINOLOGY BASIS AND CONTENT

The Device Specification Part attempts to be inclusive of all reviewed device manufacturers literature and therefore frequently needs to generalize field prompts in each subsection. The drop-down list data is generally inclusive of all reviewed literature as well as common preferred values that can assist in promoting consistent terminology; where applicable.
[bookmark: _Toc51639875][bookmark: _Toc106794705]1.9.1 Basis of Component Type Terminology
· Generalized device degrees of precision
· Differing prevailing terminology practices for generalized device classifications such as meter, monitor, transducer, sensor, probe, gauge, module, alarm, etc.
· Synonyms such as “by-pass level indicator” versus “magnetic level gauge”
· Prefixed with “sanitary” to allow searching based upon this usage
· Common application based such as “counting scale” or “prescription scale”
· Function identification like “level transmitter” versus construction style such as “differential pressure transmitter”
· Multifunctional inclusiveness such as “diff press ind w/switch” or “w/seals”
· Require abbreviated terms due to limited field length, such as “xmtr” vs “transmitter”
· Legacy terminology from before specific device standards were published

[bookmark: _Toc51639876][bookmark: _Toc106794706]1.9.2 Field Prompt Terminology Clarified “By Example” Drop-down list
The nearly universal use of drop-down pick list can clarify the requested field prompts context, especially when abbreviations are used, or the forms are used by international users or manufacturers.
· Reviewing the precision, breath, and syntax of listed values can assist users, especially when new item values are being considered as appropriate.
· Recognizing familiar values can build confidence in the quality of the data being entered.
· Consistent use of “NA” for not applicable properties, minimizes assumptions about possible incomplete data entry and allows the Instrument Index Data calculated completion to more correctly calculate % completed data.
[bookmark: _Toc51639900][bookmark: _Toc106794707]1.9.3 Updated Pick List for Manufacturers 2017-2022 Data
The drop-down list data for devices has been updated with manufacturers data sourced from Internet searches and typically included:
· Commonly more global or non-US manufacturers than US manufacturers
· 20-90 downloaded searchable PDF files per form
· Frequently technical data content approaching that recommended by IEC 61987
· Tables specifically identifying the manufacturer’s required properties and codes to build their intelligent model numbers
· Installation instructions which is used to understand recommended accessories
· Device software configuration instructions used to identify standard digital signal options and their allowable calibration units
· Local operator interface (HMI) optional features and programmability
· Agency certification options and details
· Remote interface and diagnostic software options and configuration

[bookmark: _Toc106794708]1.10 TYPICAL DOCUMENTATION REQUIREMENTS

29 CFR PART 1910--OCCUPATIONAL SAFETY AND HEALTH STANDARDS, 
Subpart H--Hazardous Materials, Sec. 1910.119 Process safety management of highly hazardous chemicals

(1) Information pertaining to the hazards of the highly hazardous chemicals in the process.

· Toxicity information (Operating Parameters GHS health hazard)
· Physical data (Device Specification body section)

(2)	Information pertaining to the technology of the process.
· Maximum intended inventory (Operating Parameters Level Process Design Conditions)
· Safe upper and lower limits for such items as temperatures, pressures, flows or compositions (Operating Parameters Process Design Conditions)

(3)	Information pertaining to the equipment (includes associated instruments) in the process
· Materials of construction (Device Specification body section)
· Piping and instrument diagrams (P&ID's) (Operating Parameters P&ID/Reference drawing)
· Design codes and standards employed (Device Specification Compliance standard)
· Material and energy balances (Operating Parameters Material or Material Flow Conditions)

· Although the above documentation is specifically identified as required for highly hazardous chemicals in OSHA 1910.119, it frequently is also required to meet other codes and consensus standards as described below. 
 


[bookmark: _Toc132125565][bookmark: _Toc106794709]1.11 SUITABLE FOR INTENDED USE CONCEPT

The basic concept of determining if an item is suitable for its intended use, is the basis used to judge if good engineering practices are being followed. OSHA defines codes, and consensus standards as the minimum criteria for determining the suitability for use. The Device specification forms are effective consensus tools for documenting the device properties, for comparison with the requirements.
[bookmark: _Toc106794710]1.11.1 Responsible Organization identification is Clearly Documented
The Responsible Organization is the device owner’s representative responsible for documenting compliance with all legal requirements and “Good Engineering Practices”. This responsibility often is shared, based upon many different criteria, but generally can be established for the content of any specific document. That Responsible Organization’s logo, company name and company address should be documented in this section.

[image: ]

[bookmark: _Toc106794711]1.11.2 Subtitle Identification of Main (Device) Component Type
Form titles frequently need to use generalized subject terminology when multiple types of similar instruments are within the scope of that form. Therefore, Form Titles (Subject) are enhanced to include a Subtitle identifying the main Component Type (the highest-level classification terminology of a device), such as “LIQUID CHROMATOGRAPH”

	[image: ]
[bookmark: _Toc106794712]1.11.3 Specification Identifications Required Document Number
The Document number is required key information used for document retrieval in:

· The Form Loader Dashboard
· The Integrated Instrument Index Data spreadsheet and browse interface
· Microsoft SharePoint and most other Document Management Systems
· Most software applications that manage electronic specification forms

[image: ]
[bookmark: _Toc106794713]1.11.4 Operating Parameters Form Sections
The Suitable for use concepts for the Operating Parameters sections are described in the Operating Parameters Tutorial paragraphs 1.7.5 through 1.7.11.

[bookmark: _Toc106794714]1.11.5 Device Specification Form Sections
The Suitable for use concepts for the Device Specification form sections, corollate with the requirements established in the above Operating Parameters forms sections; plus, most properties identified in the below paragraph 3.

[bookmark: _Toc106794715]2 DEvice Specification Form STyles
Device specification forms utilize either of two Operating Parameters styles, depending upon the quantity of information that must be documented.

[bookmark: _Toc106794716]2.1 COMPLEX DEVICE SPECIFICATION

Complex Device Specification forms require extensive Operating Parameters data for review. Therefore, their forms duplicate the appropriate Operating Parameters form as their part 1 and add the Device Specification part and General or Special Requirements part, into a combined multipage integrated form.

· Note: See Operating Parameters Tutorial paragraph 2.6 for more detailed explanation.

[bookmark: _Toc106794717]2.2 SIMPLE DEVICE SPECIFICATION

[bookmark: _Toc50982015][bookmark: _Hlk52420940]Simple Device Specification forms require extremely limited Operating Parameters data for review. Therefore, their forms consolidate the properties of the Operating Parameters sections into a single consolidated section and add the Device Specification part, and General or Special Requirements part into a combined integrated short form.

· Note: See Operating Parameters Tutorial paragraph 2.5 for more detailed explanation.

· Note: Short forms represent about 40% of device specification forms.


[bookmark: _Toc106794718]2.3 ENTERING OPERATING PARAMETERS DATA ON DEVICE SPECIFICATION FORMS

Extensive documentation is available that identifies the major methods of entering Operating Parameters data which is referenced below and therefore will not be repeated.


[bookmark: _Toc106794719]2.3.1 Operating Parameters Tutorial Document

· 2.5.1 Directly Entering Process Data into Simple Device Specification Forms
· 2.5.3 Copy Data from Operating Parameter Form to Simple Device Specification Form
· 2.6.1 Directly Entering Process Data into Complex Device Specification Forms
· 2.6.2 Copy Data from Operating Parameters Form to Complex Device Specification Form

[bookmark: _Toc106794720]2.3.2 Quick Start Tour Document

· 1 Overview and Common Work Processes
· 3.1.1-3.1.4 Complex Device Specification Forms
· 3.2 Simple Device Specification Forms
[bookmark: _Toc106794721]2.3.3 General or Special Requirements
· 5 General or Special requirements
[bookmark: _Toc106794722]
3 DEVICE SPECIFICATION PROPERTIES
[bookmark: _Toc106794723]3.1 DEVICE PROPERTIES REQUIRED FOR UNAMBIGUOUS ORDERING

The device properties pages are intended to document the manufacturer’s device properties that are required to unambiguously order the standard product offering of the manufacturer. Most manufacturers use extensive coding of their properties required for building a model number and placing a factory order. It is the intent of the specification forms to provide natural language descriptions of each of those properties; such that the product can be inspected, verified, or replaced without dependence on the vendor specific coding.

Many of the form’s properties may contain requirements or expectations of the specification originator, at the initial inquiry stage of the document’s bidding life cycle. The device property data should be owned by the supplier at the time that the purchase agreement is final. Therefore, the supplier must accept, or propose alternatives and change the specification’s data to reflect such deviations.
· Note: The use of Word’s enhanced data formatting can be excessively helpful in tracking such changes and reaching a consensus.
· Note: The content of the General or Special Requirements part supports Word’s ability to insert and mange comments, which is not available in the other form parts.
Ultimately, the specification originator must review and reach agreement on all device properties, before the “conformance” revision of the specification is issued for factory ordering. This may require several recycles of the specification document where the identification of changes will be a significant tool to maintain efficiency.
[bookmark: _Toc106794724]3.1.1 Subsection Order of Device Specification Forms
The subsections of instrument devices, and their associated secondary devices, have been data modeled to facilitate consistency of presentation between devices and between specification forms. The specification form has selected the appropriate generic property groupings, and arranged the respective specific subsections in the following recommended order:

· Pressure-containing shell properties
· Pressure-containing shell extension component properties
· Internal subcomponent properties
· Signal input/output extension component properties
· Integral input/output component properties
· Auxiliary devices properties
· Performance characteristic properties
· Accessories properties
· Special requirements
· Physical data properties
· Calibrations and tests properties
· Component identifications
[bookmark: _Toc106794725]3.1.2 Subsection Content Order of Device Specification Form
The properties of each subsection have been ordered to facilitate consistency of presentation between the properties of devices and between specification forms. Each physical property subsection should start with a “type” field, intended to clarify the context of the properties of that subsection. Therefore, field prompt labels for the same concept can be seen in multiple subsections.

[image: ]
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[bookmark: _Toc246689673][bookmark: _Toc52309885]

[bookmark: _Toc106794726]3.1.3 Device Properties Copied to Instrument Index Data Spreadsheet
The quantity of the Device Specification part properties is too numerous to be efficiently managed in the Instrument Index Data spreadsheet. However, over 100 properties are copied with special interest for comparison between tagged items and comparison to Operating Parameters requirements.

· Component type
· Primary construction material
· PC Max press at design temp
· PC Max design temp
· PC Min working temp
· PC Max working temp
· PC Min ambient working temp
· PC Max ambient working temp
· Signal power source
· Digital communication std
· Compliance standard
· Component Manufacturer
· Component Model number
· Estimated weight
· Calibration and Test fields

[bookmark: _Toc106794727]3.1.4 Primary construction material
The Primary construction material is the major pressure-containing shell component’s material, which is in contact with the process conditions. The field prompt label for this property will vary between device type, such as:
· Body / Fitting material
· Body/Casing material
· Body/Housing material
· Connection material
· Fitting material

There are at least 7 nations that have developed their own material identification schemes and massive questionable attempts to cross reference those schemes with multiple published material specification organizations. With some devices being offered in over 100 available materials, the consistency of material identification in manufacturers literature is extremely limited.
Since this property is copied to the Instrument Index Data table, limiting the variations can allow more meaningful sorting, Therefore, many listings use compounded nomenclature which identifies alternate representations of common equivalent materials. This can be educational in addition to somewhat effective for specifiers that are not material experts.

· 304 SST/CF8/1.4301
· 304L SST/CF3/1.4306
· 316 SST/CF8M/1.4401
· alloy B/Hastelloy® B
· alloy C/Hastelloy® C
· F51 SST/duplex /22% Cr
· Hastelloy® C-276/2.4819
· Monel® 400/2.4360
· Etc,
[bookmark: _Toc106794728]3.1.5 End Connection Nominal Size, Rating, Type and Style
The end connections of a device generally need to mate up to or be consistent with the associated process line properties, as documented in the Operating Parameters Service Identification section. Device nominal size less than full line size are common, but nominal pressure ratings and connection styles are generally identical to those of the line.
Since these forms are intended for international use, their drop-down list have been configured to support international piping standards as applicable to end connection properties, including:

· Metric
· EU
· UK
· German (DIN)
· Japanese
· South Korean
· US
[bookmark: _Toc106794729]3.1.6 Input Sensor Type
Transmitters with remote sensors, frequently utilize industry standard measurement sensors that have known characteristic curves. Standard sensors when used should be identified. Smart or Fieldbus devices frequently can be configured to derive the output scaling based upon the identified standard sensor. 

[bookmark: _Toc246689674][bookmark: _Toc52309886][bookmark: _Toc106794730]3.1.7 Output Signal Type
Most transmitter and switch devices; have various output signal types offered by their manufacturers. The standard signal type identified in this field should establish the expected output signal units that are identified in the Calibration and Test output range fields.

When multiple output signals types are identified in this field, each of those signals should be identified on a line of the Calibration and Test table.

[bookmark: _Toc246689678][bookmark: _Toc52309890][bookmark: _Toc106794731]3.1.8 Integral Indicator Style
Devices can be specified with integral or local indicators, which can vary in functionality from simple analog signal meters to smart meters that display digital data including engineering units. Smart or Fieldbus instruments frequently support more multi-variable output signals, than can be simultaneously displayed on the local indicator. Therefore, the Calibration and Test table should identify the range data for all measured or calculated variables that can be displayed. 

[bookmark: _Toc246689677][bookmark: _Toc52309889][bookmark: _Toc106794732]3.1.9 Characteristic Curve
This field identifies the relationship of the output variable of a device, as a function of its input measured variable.  This property may be a fixed design property for a specific device, or configurable from a selection of options provided by the manufacturer. Smart or Fieldbus transmitters sometimes can optionally be provided, with custom configuration curves which provide nonstandard relationships between the input and output signals.

[bookmark: _Toc246689675][bookmark: _Toc52309887][bookmark: _Toc106794733]3.1.10 Failsafe Style
Some binary output signal instruments include an integral relay function to reverse the shelf-state output signal action, based upon power or sensor failures. Such options, if present, must be included in the analysis of selecting the proper output signal action. 

[bookmark: _Toc106794734]3.1.11 Type of Protection
There are over 20 types of protection recognized by the codes, of specific measures applied to electrical apparatus to avoid ignition of a surrounding explosive atmosphere by such apparatus. Their apparatus cost can vary significantly as well as sometimes requiring costly energy barriers to be provided at the source of their signal power. Therefore, the required type of protection should be unambiguously identified for each electrical component.

· Note: The Special Requirements property of “Certification type” generally list several testing agency different markings codes, which embed abbreviations for the types of protection. The data in the Type of protection field is intended to be a natural language identification independent of the different testing agency terminology.

[bookmark: _Toc106794735]3.2 COMMUNICATION INPUTS AND OUTPUTS LISTING

Many instruments now include functionality to accept external instrument signals to be used to compensate their primary measurement or to act as local data collection centers for concentrations of local instruments. Multiple digital output signals are also common to facilitate communications with remote control systems for software configuration, workstations, or inventory management systems. Wireless communication capability is also becoming widely available. This section’s information should be adequate to define the coded model number for such instruments.

[bookmark: _Toc106794736]3.3 MANUFACTURER’S DEVICE PERFORMANCE CHARACTERISTICS

The availability of the manufacturer’s device Performance Characteristics, that correlate to Operating Parameters requirements, are critical to the review of suitable for use. Many of these critical properties are copied to the Instrument Index Data spreadsheet custom view “Compare Design Conditions”, to allow side-by-side data comparison.
[bookmark: _Toc106794737]3.3.1 Max Pressure at Design Temp
Because material strength decreases with increasing temperature, it is critical that device pressure ratings always are referenced to a material temperature rating. The reference design temperature should equal or exceed the Maximum Process Design Condition temperature.

The maximum pressure at design temperature can be interpolated from manufacturers tables or graphs or calculated using proper formula coefficients.

[image: ]

[bookmark: _Toc106794738]3.3.2 Minimum Working Temperature/Max
Many limiting factors such as seal material selection or heat transfer from the process connected portions of a device, to its electronic circuits, frequently limit the ability of a device to maintain its operating condition ratings. The manufacturers should identify the minimum and maximum working temperature limits consistent with the documented accuracy rating, 
[bookmark: _Toc246689679][bookmark: _Toc52309891][bookmark: _Toc106794739]3.3.3 Measured Variable Accuracy or Accuracy rating
The accuracy of a device defines a limit that errors will not exceed when the device is used under specified operating conditions. Accuracy can be expressed as an absolute value with required corresponding units, or as an Accuracy rating relative value, with a required corresponding reference base. 

[image: ]
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These properties are generally dependent upon the selection of manufacturers’ sensing element option. 

[bookmark: _Toc246689680][bookmark: _Toc52309892][bookmark: _Toc106794740]3.3.4 Measured Variable LRL/URL
The input measured variable or measured signal lower range-limit (LRL) and upper range-limit (URL), are the lowest and highest value that a device can be adjusted to measure. This property is dependent upon the selection of the manufacturers’ sensing element, which is, generally itself coded into the model number.

[bookmark: _Toc246689676][bookmark: _Toc52309888][bookmark: _Toc106794741]3.3.5 Min (Measured Variable) Span/Max
These fields are the minimum and maximum algebraic difference (span) between the measured variable or measured signal, upper and lower range-values, that the device can be adjusted to measure. (These values may be identified in manufacturer’s literature as Span Limits). These properties are dependent upon the selection of manufacturers’ sensing element, which itself is generally coded into the model number.

[bookmark: _Toc106794742]3.3.6 Contact Ratings
While many device’s construction only has a single standardized contact rating, others offer extensive alternate rated constructions or wired external relays that provide much higher ratings. The specifier should enter the required maximum voltage and contact rating, for either AC or DC service. The manufacturer then can select the appropriate option and update the values in these fields.

If the specifier has not provided guidance on the desired ratings, the manufacturer should identify the standard AC and DC ratings, with the expectation that the specifier will confirm that suitability.


  [image: ]

[bookmark: _Toc106794743]3.4 ACCESSORIES REQUIREMENT LISTING

The properties in the Accessories section are simplistic references to manufacturers’ offerings or field prompts to initiate consideration of such common offerings. Such minimized descriptions are generally acceptable because the manufacturer already is familiar with the proposed device and the Component Design Criteria properties. These accessories should be listed in the Component Identifications section, where the manufacturer and model number data can be investigated to review detail construction properties, if necessary.

[bookmark: _Toc106794744]3.5 SPECIAL REQUIREMENTS LISTING
The properties of the Special Requirement section are generally simplistic references to offerings or field prompts to initiate consideration of such common requirements as:
· Custom tag
· Reference specification
· Special preparation
· Compliance standard
· Certification type
· Special inspection
· Software configuration
· Software program
· Alarm level
· Legal for trade
· Calibration report
· Testing
· Packaging
· etc.

Such special requirements frequently have significant cost and delivery impact and may need quantification of expectations to be documented in the General or Special Requirement section. Manufacturers frequently code such requirements in their model number to alert their costing specialist or factory production order.

[bookmark: _Toc106794745]3.6 MODELING PHYSICAL DATA CONSISTENT DOCUMENTATION

The properties of the Modeling Physical Data section are limited to consistently capture the dimension of the envelope of space to reserve in the 3-D model, or the estimated weight that needs to be incorporated into various support design calculations. The early availability of such data, before waiting to receive precise data, can be a significant benefit for design work of other disciplines.

· Note: The Estimated weight numeric value is copied to the Instrument Index Data spreadsheet where it can be easily exported or summed after appropriate filtering.

[bookmark: _Toc106794746]3.7 CALIBRATION AND TEST RANGES FOR PHYSICAL AND VIRTUAL SIGNALS AND FIXED SETPOINTS

[bookmark: _Toc106794747]3.7.1 Calibration and Test Table Fields
The Calibration and Test table documents the ranges for all measured variables or signals as well as any required test. This table can be as minimal as that required for a primary element or exceed the available form space for multivariable or signal collector devices. The primary variable’s data will normally be on the first line and is copied to the Instrument Index Data spreadsheet for the main device Tag no/Functional ID.

Many single and multivariable instruments are capable of simultaneously outputting multiple output signals of analog, digital and binary types. Binary outputs may be initiated by a single event or frequently are a common output for many events such as waring messages or alarms. Where such dedicated options have been identified by instrument manufacturers, the appropriate Calibration and Test Section’s Measurement output descriptions have provided a drop-down list of known alternatives. 


Example Test and Calibration Table for Primary Element
[image: ]

Example Test and Calibration Table for Multivariable Device with Digital Communication
[image: ]

[bookmark: _Toc246689683][bookmark: _Toc52309894][bookmark: _Toc106794748]3.7.2 Measurement /Test or Measurement Description
The Measurement/Test or Measurement Description field (Prim_CAL_Input_Output Desc) will use a predefined label for devices that cannot provide options. However, smart, or digital devices generally offer options, so the manufacturers options are listed in the drop-down pick list. This value will be copied to the Instrument Index Data spreadsheet to clearly define the context of the calibration range fields in that presentation.
[bookmark: _Toc246689684][bookmark: _Toc52309895][bookmark: _Toc106794749]3.7.3 Measurement or Input Signal Input LRV/URV
For direct measurement devices these fields are the input measured variable or measured signal lower range-value (LRV), and upper range-value (URV), which are the lowest and highest value that a device is adjusted to measure.

[image: ]

For integral sensor transmitters, the measured variable may be different from the scaled process variable. An example is the measurement of differential pressure to infer a process flow rate; that is based on a calculated relationship between the measured variable and the scaled process variable.

[image: ]

For single variable transmitters, such as those that have remote sensing elements, assume that a calibration signal simulator is available for calibration activities of the transmitter. Therefore, enter the inferred process variable, rather than the actual input measured signal values generated by the simulator, as the lower range-value (LRV) and upper range-value (URV). An example is to enter the measured temperature rather than the millivolt signal values for a standard temperature element.

[image: ]

· These fields frequently are requested in the manufacturer’s literature for measuring devices, as “Calibration Range”, or some other ambiguous related terminology. 
[bookmark: _Toc106794750]3.7.4 Setpoint LRV/URV
Physical switch setpoint activation, acts on a single input measured variable or measured signal, but generally have a fixed or adjustable dead band. Therefore, setpoints for decreasing measurement switches (low/low-low), should be identified by their decreasing lower range-value (LRV) or DECR SP. Setpoints for increasing measurement switches (high/high-high), should be identified by their Increasing upper range-value (URV) or INCR SP. Entering “NA” in the units field of the unused range-value will identify that the numeric value should not be required. 

[image: ] 

Switches which utilize a significant dead band, should identify both the decreasing lower range-value (LRV) or DECR SP and Increasing upper range-value (URV) or INCR SP. 

[image: ]

[bookmark: _Toc106794751]3.7.5 Final Control Device Input Range
For final control devices, the input signal lower range-value, and upper range-value, are the lowest and highest signal values that a device is adjusted to measure.
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For non-smart and non-Fieldbus devices, these field values will generally be standardized instrument signal range values, such as 0-20, 4-20, or 0-10. They should generally be in units of mA, or V.

For smart or Fieldbus devices, these input signals will be digital, and generally will be identified in percent of the signal span.

[bookmark: _Toc246689685][bookmark: _Toc52309896][bookmark: _Toc106794752]3.7.6 (Control) Action
This field identifies the nature of the change of the output signal or physical position, effected by the input signal, that a device is adjusted to measure or initiate switch output configuration.

· Analog Signal Actions

For devices with analog output signals, the action should be identified as direct acting (direct) or reverse acting (reverse). 

Although historically a major purpose of this action property was to allow implementation of a fail-safe output signal failure mode, it was not available on a wide basis. Therefore, it is not generally anticipated by instrument personnel, to be set to a value other than direct, except for some level measurements where the sensor is measuring the distance from the sensor to the level interface. In these applications, such as radar level transmitters, the output signal has its lowest value when the level is at its highest value. Therefore, those device’s action should be configured to be reverse, so that an increasing signal corresponds to an increasing level. 

· Smart and Fieldbus type devices generally provide out of range limit alarms, and an independent diagnostic failure signal; that is frequently monitored and interlocked to minimizing operational failures. Therefore, the transmitter action property as a fail-safe design option, is generally not utilized.

· Binary Signal Actions

For devices with binary output signals (switches or relays), the action should document the switch “shelf-state” configuration, which is used for design, when wiring the device’s output signal.  The switch action infers the transition from the normally open (NO) or normally closed (NC) pole state, to the opposite pole state, when the switch is activated.

· We normally design for “Fail-safe” instrument signal circuits, which corresponds to a open circuit representing the abnormal or failed state, and a closed circuit representing the normal or safe state. Therefore, the signal action must be specified which is consistent with the failure analysis for the device’s signal circuit. This analysis must recognize the potential difference between the shelf-state identification of action, and the normal operating switch action at increasing variable conditions (high setpoint), and that being actuated at a decreasing variable conditions (low set point).

[bookmark: _Toc246689686][bookmark: _Toc52309897][bookmark: _Toc106794753]3.7.7 Output or Scale LRV/URV
For a measuring device, these fields are the output signal lower range-value, and upper range-value, which are the lowest and highest value of the output signal that a device is adjusted to measure or switch signal value.
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For transmitters that are smart or Fieldbus devices, these values will generally be identical to the input measured variable or measured signal lower range-value and upper range-value. They should be identified in the manufacturer’s “engineering units”, which is the device’s closest match to the projects defined unit symbol, for the measured variable. See manufacturer’s configuration documentation to identify available unit values.

For non-smart and non-Fieldbus devices, these field values will generally be the output signal lower range-value and upper range-value, as typically read on calibration equipment. They should generally be in units of Hz, mA, mV, Ohm, V or temperature units for scaled calibration equipment.

For modulating final controlling element devices, these field values will generally represent the position of a closure member, or the speed of a drive component. Their output lower range-value, and upper range-value, are the lowest and highest value of the position or speed, that a device is adjusted to manipulate. 

[image: ] 

The output range-value units should be those that are visible on the indicator of the control device, or should be identified in percent of span, when no visible indication is available.

[bookmark: _Toc106794754]3.7.8 Setpoint Output LRV/URV
For physical switch or relays the output signal lower range-value (LRV) and upper range-value (URV), should be identified as the desired value that is read on calibration equipment, which are the lowest and highest values of the signal circuit power source. We have assumed for the drop-down list values, that the signal power source is 24 V(dc) or 120 V(ac). Therefore, we should enter “0” volts and “24” or “120” volts as the expected output signal range-values
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· [bookmark: _Toc246689687][bookmark: _Toc52309898]Alarm Setpoint Output

Multifunctional digital devices use software to simulate switch functionality and generally utilize communication output components that may be common to multiple internal logic signals. Therefore, their output signal fields are grayed out.
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[bookmark: _Toc106794755]3.7.9 Measured Variable Scale Input LRV/URV
These fields are the input measured variable or measured signal lower range-value, and upper range-value, which are the lowest and highest value of the measured variable that a device’s local or integral scale is adjusted to measure. 

[image: ]

If the device is specified to be blind (no scale is required), these numeric values should be blank, and the unit’s field should contain “NA”.
[bookmark: _Toc246689688][bookmark: _Toc52309899][bookmark: _Toc106794756]3.7.10 Measured Variable Scale Output LRV/URV
These fields are the local or integral scale range lower range-value, and upper range-value, which are the lowest and highest value of the scale that a device is adjusted to display. 
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For transmitters that are smart, Fieldbus devices, or that use smart local indicators, these values will generally be identical to the input measured variable lower range-value and upper range-value. They should therefore be identified in “engineering units”, which is the device’s closest match to the projects defined unit symbol, for the measured variable. See manufacturer’s documentation to identify available unit values.
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These values sometimes will be less than the scale input LRV/URV, if the display cannot handle as many digits as the input values.  In this case, a scale factor must be utilized.
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For non-smart and non-Fieldbus indicators, these values will generally be the percent of output signal span, as read on the indicator. These scales will generally use linear scale divisions, but may use square root divisions, for flow transmitters based on such characteristic curves.
[bookmark: _Toc106794757]3.7.11 Calculated Variable Documentation
Many multivariable instruments are now capable of calculating variable properties that are related to the instrument’s measured variable or compensating the measured variable based upon a second variable or a stored correlation table. Where such options have been identified by instrument manufacturers, the appropriate Calibration and Test Section’s Measurement descriptions provide a drop-down list of known alternatives. As with all drop-down list, new Measurement descriptions can be added to unambiguously identify other required variable signals.
Examples of such variable measurement descriptions include:
· Humidity, Dewpoint, Enthalpy, Frostpoint, mixing ratio, Wet bulb temperature, Haze, Referred humidity, Relative humidity, Absolute humidity
· Specific gravity, Density, Concentration, % Solids, Net solids, API Degree, Base density, Brix, Referred density, Alcohol proof
· Viscosity, Referred viscosity, Kinematic viscosity, Intrinsic viscosity, Apparent viscosity, Base viscosity
· Specific ions, Surfactant, Residual chlorine, Water hardness
· Turbidity, Opacity, Optical density, Absorption, Particulate, Color
[bookmark: _Toc52553368][bookmark: _Toc106794758]3.7.12 Software Configuration Documentation
Comprehensive software configuration documentation is impractical within these forms, primarily due to its manufacturer specific expectations. However, most of such required software information is related to the input and output signal properties which can be extensively documented in this table. If the software configuration is performed by the instrument manufacturer or purchaser, the information on these forms may be adequate documentation when combined with their standard practices that are documented elsewhere.

The signal specific data documented on these forms can be supplemented with standard software configuration practice requirements that can be documented in the optional General or Special Requirements page and may be adequate for the manufacturer’s configuration effort.

[bookmark: _Toc106794759]3.8 MANUFACTURER AND MODEL NUMBER FOR ALL DEVICES, AUXILIARIES, OR ACCESSORIES
[bookmark: _Toc106794760]3.8.1 The Component Type Property
The component type property is the highest-level classification terminology of the main device and was entered from a popup window when the Device Specification form was initialized. The main device name can be changed in this Component Identifications section, if desired. Such a change will automatically update the title block subtitle value.

Many instruments are assemblies of a main device and one or several auxiliary devices or accessories, such as a control value with auxiliary positioner, solenoid valve, and limit switches and an accessory air set. Those items that need a manufacturer and model number to document their properties, should be listed in this section.

[bookmark: _Toc106794761]3.8.2 Manufacturer and Model Number
Secondary components generally are manufactured by others than the main device and their model numbers are meaningful only in the context of those manufacturers.

Instrument products are generally manufactured based upon the manufacturers’ coded model numbers, created by vendors or factory representatives. Specification forms such as these, are seldom seen by the production organizations. Therefore, if the coded model number does not correlate with the specification’s natural language properties, the delivered product will not meet the expectations of the specifier. Returning the product for corrections will likely cause significant schedule impacts.

· Note: Time spent verifying the coded model number for long delivery devices, can prevent significant negative impacts.
[bookmark: _Toc106794762][bookmark: _Toc50982020]4 General or Special Requirements
All forms include the optional General or Special Requirements Part which documents any significant aspects that are not captured within the other sections and can be used by the specifier or form recipient to clarify such issues that need to be agreed upon for completing the work activity. This form part will not print if no data has been entered. This section allows:

· Direct data entry or copy and paste of extensive formatted content incorporating all of Word’s formatting functionality, including embedded pictures
· Internet URL links to supporting material or Websites
https://www.emerson.com/documents/automation/Product-Data-Sheet-Rosemount-114C-Thermowells-en-80170.pdf
· Copied and pasted files for viewing or extracting files to other locations



· Insert any of Words illustration objects
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· Copy properties which will include their picklist and past multiple times to emulate multi choice drop-down list selections
	Compliance standard
	3A sanitary standard
	Compliance standard
	ASME BPE
	Compliance standard
	NACE® MR 0175-2002
	Compliance standard
	USP CLVI
	Compliance standard
	21CFR 177.2600
	Compliance standard
	FDA


· Functionality to automatically build the required Table of Contents from entered data using Heading 1, Heading 2 and Heading 3, can be activated by clicking the Update Table Icon.
· Insert and manage resolution of Words comment functionality.

· Let your imagination open to the endless possibilities of Word’s inherent functionality!

[bookmark: _Toc50982021][bookmark: _Toc106794763]5 Data Exporting for External Applications

Data exports are outside the scope of these forms. Data exchange to such programs requires significant knowledge of such applications. Therefore, Word’s XML Mapping Pane which can be used to create Content Control mappings to referenced existing standard XML schemas, is not being used at this time.

[bookmark: _Toc51639966][bookmark: _Toc106794764]5.1 DATA EXTRACTION AND EXPORT
All form’s property data can easily be exported using a free third-party add-in “Extract Data from Word Document File”, to many different common file formats.

https://gregmaxey.com/word_tip_pages/extract_data_from_forms.html

[bookmark: _Toc51639921][bookmark: _Toc106794765][bookmark: _Toc50982023][bookmark: _Toc243209741]6 FACILITATE ENHANCED WORK PROCESSES USING COPY CAPABILITY

The ability to mass copy data between forms will allow efficient work processes and consistent data.

[bookmark: _Toc51639922][bookmark: _Toc106794766]6.1 COPY OPERATING PARAMETERS DATA FOR CONSISTENCY
[bookmark: _Toc51639923][bookmark: _Toc106794767]6.1.1 Operating Parameter Data for Lines Containing One or More Instruments
Copy from Operating Parameters data for lines containing one or more instruments, on form F1101, created at the earliest phase of a project.
[bookmark: _Toc51639924][bookmark: _Toc106794768]6.1.2 Operating Parameters Data for Vessels Containing One or More Instruments
Copy from Operating Parameters data for vessels containing one or more instruments, on form L1001, P1002 or P1004, created at the earliest phase of a project. 

[bookmark: _Toc51639926][bookmark: _Toc106794769]6.1.3 Copy Operating Parameters Data from a Form Developed Earlier
Copy data from any Operating Parameters form to the appropriate Device Specification form.

[bookmark: _Toc51639928][bookmark: _Toc106794770]6.2 COPY TYPICAL DEVICE FORM DATA FOR EFFICIENCY
[bookmark: _Toc51639929][bookmark: _Toc106794771]6.2.1 Create Library of Typical Device Specification Forms of High Usage Devices
Create a library of Device Specification typical forms of high usage devices that can later be copied into multiple tag specific documents. Specifiers as well as manufacturers or vendors that are anticipating repetitive demands for completing these forms of specific device types, may choose to create Typical Forms as a source for efficiently copying their data to future Device Specification documents

· Note: See step-by-step actions described in the Form Help document, paragraph 6.

[bookmark: _Toc51639930][bookmark: _Toc106794772]6.2.2 Create Library of Typical Device Specification of Auxiliary Devices
Create a library of Device Specification typical of high usage auxiliary devices such as solenoid valves or limit switches that can later be copied into multiple tag specific documents.

[bookmark: _Toc51639931][bookmark: _Toc106794773]6.3 CHANGE THE DEVICE SPECIFICATION FORM FOR A SPECIFIC TAG
Change the Device Specification form for a tag on an existing form, such as a Linear Motion Type Control Valve to a Rotary Motion Type Control Valve, by copying the data into the new form and then perform editing in the new form.

[bookmark: _Toc51639932][bookmark: _Toc106794774]6.4 COPY DATA BETWEEN SIMILAR TAGS OR APPLICATIONS
Copy data between similar tags or applications including those from other active or historical projects.

[bookmark: _Toc51639933][bookmark: _Toc106794775]6.5 COPY DATA FROM SELECTED MANUFACTURER’S COMPLETED FORM
Copy data from the selected manufacture’s returned form file into the project master file, to update the specification form’s data with the manufacturer provided data.
[bookmark: _Toc51639935][bookmark: _Toc106794776]7 WORK SHARING OR COLLABORATION

Extensive opportunities for work sharing or collaboration exist, where initialized or partially completed forms will be sent to an internal or external partner who do not have the installed file structure or Form Loading Dashboard.

Documents produced by these templates include all the Word macros, therefore they are editable with the functionality described in these tutorials and Quick Start Tour documents.

· Note: See Form Help document paragraph 4 for specific file handling details.
[bookmark: _Toc50982027][bookmark: _Toc106794777]8 Managing Externally Edited Documents 

Procedures for managing document revisions or versions is too variable and complex for this tutorial. However, a procedure to supplement and/or increment a suffix to the external edited file name, will prevent a overwrite of the origin data before the returned content can be reviewed and accepted.

When such document files are returned from external parties and saved from any mail or compressed file to the “Import temp” folder, they should have their files renamed to include a revision suffix.

As an example, renaming document number “PD FV-0001.docm” to “PD FV-0001 R1.docm” will allow that file to be integrated into the Project Form Data folder without overwriting the original file.

[bookmark: _Toc50982026][bookmark: _Toc51639938][bookmark: _Toc106794778][bookmark: _Toc50982028]8.1 REVIEW MANUFACTURER(S) SPECIFICATION EXCHANGE DOCUMENTS
 
· Copy the (Manufacturer edited) document to the “Import temp” folder
· Review the (Manufacturer edited) form using the Form Loader Dashboard and the Project Form Data listing of files, located in the “Import temp” folder. 

[bookmark: _Toc106794779]8.2 Evaluate Alternate Proposals 

Loading files into the “Import temp” folder also allows managing alternate proposals of a single manufacturer or multiple proposals of alternate manufacturers. The only requirement is that the file names are unique. After a manufacturer’s proposal has been accepted, the alternate files can be deleted from the “Import Temp” folder.
[bookmark: _Toc51639940][bookmark: _Toc106794780]9 CUSTOMIZABLE TEMPLATES FOR OPTIMIZED WORK APPLICATIONS

These form templates have significant ability to be customized for optimized work applications, as discussed in the Form Help document paragraph 5.

[bookmark: _Toc52553373][bookmark: _Toc106794781]10 HELP FUNCTIONALITIES
[bookmark: _Toc52553374][bookmark: _Toc106794782]10.1 CONTEXT SENSITIVE HELP DEFINITIONS

Help Definitions are available for many data entry fields when the user enters those field locations, on the form. The application’s status bar at the bottom of window will display the message to “Press Alt+F2 to display help text”.
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If the user presses the Alt+F2 keys, a message window will display the definition such as shown below:
[image: ]

The displayed Help Definitions have generally been copied from various National and International Standards that are applicable to the Instrumentation profession.

[bookmark: _Toc52553375][bookmark: _Toc106794783]10.2 FORM APPLICATION USER HELP

This Form Help Document has been integrated into the specification forms such that users can easily search for assistance in understanding the special features of the form application.

Start by clicking Word’s standard menu Help option, which opens the sub menu including the Link to Form Help Document:
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[bookmark: _Toc49903044][bookmark: _Toc50982029][bookmark: _Toc51639958][bookmark: _Toc106794784]11 INTEGRATED INSTRUMENT INDEX DATA SPREADSHEET

While specification forms are created as individual files, they generally are reviewed, approved, and packaged together for multiple different information exchanges. Our Integrated Instrument Index spreadsheet is automatically populated when document files are saved, with over 100 fields of data. This tabular data presentation can be instrumental in review for inconsistencies between multiple forms, partial status of the form’s data entry or as an index to identify data related to a tag or functional identification.

· Notes: See “Integrated Instrument Index Tutorial” for comprehensive information on the use of this engineering tool!

[bookmark: _Toc106794785]12 INSTRUMENT IDENTIFICATION NUMBER ENABLED
[bookmark: _Hlk107253407]A pop-up UserForm is provided to enable implementation of tagging identifications of ANSI/ISA-S5.1-2009 Instrumentation Symbols and Identifications and can be configured to support similar identifications that use 7 or less number segments. This form will facilitate the following:

· Generates Identical Loop and Tag Numbers Within Instrument Specification Forms and Instrument Index
· Enhanced compliance with Project Numbering Requirements
· Training utility for reinforcing the meaning of the coded letters in their functional context.
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Description automatically generated]

· Notes: See “ISA-5.1-2009 Instrument Identification Number Enabler Tutorial” for comprehensive information on the use of this engineering tool!


[bookmark: _Toc106794786][bookmark: _Toc246689695][bookmark: _Toc52309906]Appendix A - Determining mEASUREMENT Input Range-Values

Measurement ranges must include Material or Material flow operating conditions and Process operating safety margins.  Additional consideration should be made to include Process Design basis abnormal conditions, where they would not substantially reduce the measurement’s accuracy.

[bookmark: _Toc246689692][bookmark: _Toc52309903]Typical measurement range Process Design Basis Abnormal Conditions
· High pressure including ambient influences; pressure oscillations and surges, improper operations, decomposition of unstable fluids, static head, and failure of control devices.
· Vessel pressure ranges include relief valve settings plus allowable overpressure
· Pressure ranges downstream of a regulator can be equal to upstream pressure if the regulator fails.
· Low pressure including the cooling of a gas or vapor in a system sufficient to create an internal vacuum. 
· High temperature to consider at least fluid temperatures, ambient temperatures, solar radiation, heating or cooling medium temperatures.
· Temperature to include site climatological range 
· Level range include where possible, total vessel volume, unless physically limited by overflow nozzles 
· Level measurement may not be zero based where the measurement cannot measure below the reference datum point.
· Level measurement based on differential pressure, generally need zero elevation/suppression calculations to establish the range values
· Analyzers often have multiple ranges to cover their wide rangeability
· Flow rates can significantly exceed normal operations, when a regulating device (valve) fails or has significant excess capacity (valve travel). Include such ranges when practical.
· Differential pressure measurement across some equipment (filters, strainers) can be highly dependent on viscosity and plugging.
· Differential pressure producing flow elements are generally sized using calculated values dependent upon component characteristics and the calculation authority. The related transmitters must utilize range values identical to those documented in the calculation reports
· Pressure vacuum conditions can be created when liquid is removed from a vessel that does not have compensating pressure control mechanisms, or vapor condenses due to cooling.
· Weight measurements frequently tare out container weight, but the full measurement range should be evaluated for utilization
· Remote sensor transmitters generally need to obtain their input data from their associated element data sheet, in order to evaluate their range-values 

[bookmark: _Toc246689693][bookmark: _Toc52309904]The display and scale ranges are generally made identical to the measurement range, therefore:

· Avoid use of scaling factors (multipliers) that are not multiples of ten
· Utilize rounded off range values; to numbers that are multiples of ten (100, 1000, 10000)
· Local readout scales frequently are limed to 4 digits
· DSC displays are sometimes limited in the number of digits, to accommodate available screen presentations 


[bookmark: _Toc246689694][bookmark: _Toc52309905]Instrument accuracy is frequently related to measurement span
· Using measurement range-value less than the measurement range-limit, will provide improved accuracy for instruments with stated accuracy base reference of; % span
· future changes of the measurement range-values can generally be accomplished from remote locations for smart and Fieldbus instruments. Therefore there is minimal need for initial range-values to accommodate future range needs.

Multivariable Transmitter Secondary measured variables may have special ranges and units

· Secondary measured variables may need to be measured in absolute units, if they are used for internal calculations, such as mass flow or temperature compensation of flow or density. 
· Secondary measured variables generally have default range-values defined by the manufacturer, which should be evaluated for acceptance if they include the required range
· The device internal temperature range-values are generally fixed by the manufacturer, and limited to the operating range limits of the device.  



[bookmark: _Toc246689701][bookmark: _Toc52309907][bookmark: _Toc106794787]Appendix B Definition of Terms

action: the nature of the change of the output effected by the input.
NOTE: The output may be a signal or a value of a measured variable. 

direct acting: An action in which the value of the output signal increases as the
value of the input (measured variable) increases.

reverse acting: An action in which the value of the output signal decreases as the
value of the input (measured variable) increases.

accuracy rating: In process instrumentation, a number or quantity that defines a limit that errors will not exceed when a device is used under specified operating conditions.

NOTE 1: When operating conditions are not specified, reference operating conditions shall be assumed.
NOTE 2: As a performance specification, accuracy (or reference accuracy) shall be assumed to mean accuracy rating of the device, when used at reference operating conditions.
NOTE 3: Accuracy rating includes the combined effects of conformity, hysteresis, dead band and repeatability errors. The units being used are to be stated explicitly. The absence of a sign indicates a + and a – sign.

Accuracy rating can be expressed in a number of forms. The following five examples are typical:
a) accuracy rating expressed in terms of the measured variable. Typical expression: The accuracy rating is ±1°C, or ±2°F.
b) accuracy rating expressed in percent of span. Typical expression: The accuracy rating is ±0.5% of span. (This percentage is calculated using scale units such as degrees F, psig, etc.)
c) accuracy rating expressed in percent of the upper-range value. Typical expression: The accuracy rating is ±0.5% of upper-range value. (This percentage is calculated using scale units such as kPa, degrees F, etc.)
d) accuracy rating expressed in percent of scale length. Typical expression: The accuracy rating is ±0.5% of scale length.
e) accuracy rating expressed in percent of actual output reading. Typical expression: The accuracy rating is ±1% of actual output reading.

characteristic curve: A graph (curve) or relationship which identifies the ideal values at steady-state, or an output variable of a device as a function of an input variable, the other input variables being maintained at specified constant values.

Configurable: A term applied to a device or system whose functional characteristics can be selected or rearranged through programming or other methods. The concept excludes rewiring as a means of altering the configuration.

dead band: In process instrumentation, the range through which an input signal may be varied,
upon reversal of direction, without initiating an observable change in output signal.

process variable: Any variable property of a process.  The term process variable is used in this standard to apply to all variables other than instrument signals.

range: The region between the limits within which a quantity is measured, received, or transmitted, expressed by stating the lower and upper range-values.

range-limit, lower: The lowest value of the measured variable that a device can be adjusted to measure.

NOTE: The following compound terms are used with suitable modifications to the units:
measured variable lower range-limit, measured signal lower range-limit, etc. See Tables 1 and 2.

range-limit, upper: The highest value of the measured variable that a device can be adjusted to measure.

NOTE: The following compound terms are used with suitable modifications to the units:
measured variable upper range-limit, measured signal upper range-limit, etc. See Tables 1 and 2.

range-value, lower: The lowest value of the measured variable that a device is adjusted to measure.

NOTE: The following compound terms are used with suitable modifications to the units:
measured variable lower range-value, measured signal lower range-value, etc. See Tables 1 and 2.

range-value, upper: The highest value of the measured variable that a device is adjusted to measure.

NOTE: The following compound terms are used with suitable modifications to the units:
measured variable upper range-value, measured signal upper range-value, etc. See Tables 1 and 2.

scale factor: The factor by which the number of scale divisions indicated or recorded by an instrument should be multiplied to compute the value of the measured variable.

set point: An input variable which sets the desired value of the controlled variable.
NOTE 1: The input variable may be manually set, automatically set, or programmed.
NOTE 2: It is expressed in the same units as the controlled variable.

span: The algebraic difference between the upper and lower range-values.

NOTE 1: For example:
a) Range 0 to 150°F, Span 150 °F
b) Range –20 to +200°F, Span 220°F
c) Range 20 to 150°C, Span 130°C
NOTE 2: The following compound terms are used with suitable modifications to the units:
measured variable span, measured signal span, etc.
NOTE 3: For multi-range devices, this definition applies to the particular range that the device is set to measure.

transmitter: A device that senses a process variable through the medium of a sensor and has an output whose steady-state value varies only as a predetermined function of the process variable. The sensor may or may not be integral with the transmitter.
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Product Data Sheet
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Rosemount™ 114C Thermowells


 Wide variety of industry standard process connections including flanged, threaded, welded, and Van 
Stone.


 Large selection of thermowell materials to ensure proper process compatibility from stainless steel to 
exotic materials such as duplex and alloy C-276.


 Additional thermowell options and certificates available.
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Rosemount 114C Thermowell


Product overview


Temperature sensors are rarely inserted directly into an industrial process. They are installed into a thermowell to isolate them from the 
potentially damaging process conditions of flow-induced stresses, high pressure, and corrosive chemical effects. Thermowells are 
closed-end metal tubes or barstock installed into the process vessel or piping and become an integral pressure-tight part of the process 
vessel or pipe. They permit the sensor to be quickly and easily removed from the process for calibration or replacement without requiring 
a process shutdown and possible drainage of the pipe or vessel.


The Rosemount 114C Thermowell is made from solid barstock to ensure strength and integrity. The Rosemount 114C was designed to 
accommodate a host of industry standard configurations, but has the flexibility to adapt to special configurations for different types of 
applications.


Flexible design modifiers accommodate many process requirements
 Different sizes of root (A), tip (B), and bore (d) diameters


 Different tip (t) thickness as required


 Numerous combinations for various industrial applications


 Meet ASME PTC 19.3 TW standard with flexible design


Thermowell calculations ensure thermowell design 
is compatible with process conditions
 Thermowells inserted into any process are subjected to forces 


from the fluid flow.


 ASME released design standard PTC 19.3 TW that defines a 
series of qualitative calculations to determine design suitability 
to withstand process conditions.


 Calculations are based on process conditions, process fluid, 
installation method, thermowell geometry and material.


 The thermowell calculation tool from Emerson is designed to 
meet the ASME standard. 


 The free online software version can be used for preliminary 
calculations. Click here to access the tool.


  Formal calculations by our expert team of engineers are 
available prior to order placement to ensure design is 
acceptable.


 Recommendations are also made if thermowell design is found 
to be unacceptable for the application.


 Order Thermowell Calculation option (R21) to receive a formal 
report with product shipment.


Figure 1. Thermowell Calculation Report (R21)


A B d


t
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Wide range of thermowell options and certificates for any application
 Options for special testing requirements, such as External Hydrostatic Pressure Test (Q5) and Dye Penetration Test (Q73)


 Options to ensure material traceability or compatibility, including Positive Material Identification or PMI (Q76), Material 
Certification (Q8), Thermowell X-ray/Radiograph (Q81), and NACE® Approval (Q35)


 Options for special processing requirements such as Electropolishing (R20)


Experience global consistency and local support from numerous worldwide 
Emerson manufacturing sites
 World-class manufacturing provides globally consistent product 


from every factory and the capacity to fulfill the needs of any 
project, large or small.


 Experienced Instrumentation Consultants help select the right 
product for any temperature application and offer advice on best 
installation practices.


 An extensive global network of Emerson service and support 
personnel can be on-site when and where they are needed. 


Explore the benefits of a Complete Point Solution™ from Emerson 
 An “Assemble Sensor to Specific Transmitter” and “Assemble Sensor to Specific Thermowell” option enables Emerson to provide a 


Complete Point Solution for measuring temperature, delivering an installation-ready transmitter, sensor, and thermowell 
assembly.


 Emerson has a complete portfolio of Single Point and Multi-Input Temperature Measurement solutions, allowing effective 
measurement and process control with reliable Rosemount products.

4 Emerson.com/Rosemount
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Selection guide


Ensure sensor fits thermowell


Rosemount 114C Head length (H) + Immersion length (U) = Rosemount 214C Sensor insertion length (L). 


Basic selection guide


Selecting the proper thermowell for an application is an important activity as it impacts plant safety and measurement efficiency. 
Thermowells are considered a wetted part; they physically become part of the pressure retaining system. 


The four major factors to consider when selecting a thermowell for an application are described below: 


Thermowell length 


There is no standard formula to determine thermowell immersion length. However, there are a few common practices that the 
process industry follows along with good engineering judgment. Ideally the thermowell tip should be located near the centerline in 
turbulent flow conditions because this represents the most accurate process temperature. 


To ensure optimal performance, a general guideline for immersion length into a pipe is as follows:


 10� the thermowell root diameter for air or gas 


 5� the thermowell root diameter for liquids


Another guideline is at least one-third the way into the pipe for any measurement. The American Petroleum Institute (API) has a 
specific recommendation of using an immersion length of the sensing element plus 50 mm (2-in.). 


Mounting configuration 


Consider how the thermowell is mounted on the pipe or tank. The process designer typically specifies what mating connection will 
be used and the thermowell selected should match that connection. Temperature, pressure, and material are usually taken into 
consideration to ensure the process connection will be adequate for the application. Welded, threaded, flanged, and Van Stone are 
standard mounting configuration options.


Thermowell stem profile


Factors to be considered when selecting a stem style include the process pressure, required response speed of the measurement, 
drag force of the fluid flow on the well, and the wake frequency. The stem or shank is the part of a thermowell inserted into the 
process piping or vessel. Straight, stepped and tapered stem styles are available. Each profile has its advantages depending on the 
need and situation. 


Thermowell material 


Rosemount Thermowells are supplied in most materials required for industrial applications. Standard materials are 316/316L 
Stainless Steel, 304/304L Stainless Steel, and A105 Carbon Steel. For corrosive environments, special materials such as Alloy C-276 
and Alloy 600 are also available. See the ordering table for a complete listing of standard materials. Contact your local Emerson 
representative for additional material availability.


UH


L
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Rosemount 114C Threaded Thermowells

6 Emerson.com/Rosemount







Rosemount 114CJune 2019

Threaded thermowell overview


Threaded thermowells are threaded into a process pipe or tank, allowing for easy installation and removal when necessary. While this 
is a common mounting method, it has the lowest pressure rating of all mounting configuration options. 


Figure 2. Standard Offering–Threaded


The common options shown in Figure 2 represent a partial offering; reference the Rosemount 114C Threaded Ordering Information 
for a full list of available options.


Figure 3. Threaded Thermowell Components


A. Instrument connection
B. Process connection


H. Head length
U. Immersion length


Note
Wetted surface includes engaged threads and immersion length (U).


Tapered threads Parallel threads


Model Instrument 
connection threads


Head
length (H)


Thermowell 
material


Stem 
style


Process 
connection


Mounting 
style


Immersion 
length (U)


Units


1 1 4 C X XXXXXXXXXTXXXX


161514131211987654321 10 191817


(5) Units


English (E)


Metric (M)


(6-9) Immersion length (U)


25 to 1165 mm (M)
Example: 25 mm = 0025,
1165 mm =1165


1- to 42-in. (E)
Example: 2-in. = 0020,
42-in. =0420


XXXX


XXXX


(10) Mounting style


Threaded (T)


(11-12) Process connections


AA ½-14 NPT


AB


AC


¾-14 NPT


1-11.5 NPT


(13) Stem style


1 Straight stem


2


3


Tapered stem


Stepped stem


(14-15) Thermowell material


SC 316/316L SST


SF


CS


304/304L SST


Carbon steel


(16-18) Head length (H)


40 to 225mm (M)
Example: 40 mm = 040,
225 mm =225


1.75- to 11.25-in. (E)
Example: 1.75.in = 017,
10-in. = 100


XXX


XXX


(19) Instrument connection


A ½-14 NPT


B ½-14 NPSM


Options


XX, XXX, XX


Common options


External pressure testQ5


R21
Q35


Q8


NACE certification


Thermowell
calculation


Material certification


DA M20 x 1.5p


DB


DE


M24 x 1.5p


½-in. BSPF (G½)


D M18 x 1.5p


E M20 x 1.5p


F M24 x 1.5p


U


A
B


H H U


A


B
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Use the form below to record your model code:


Model Units
Immersion 
length (U)


Mounting 
style


Process 
connection


Stem 
style


Thermowell 
material


Head length (H)
Instrument 
connection 


Options


1 1 4 C T


1 2 3 4 5 6 through 9 10 11 and 12 13 14 and 15 16 through 18 19 X X X X X

8 Emerson.com/Rosemount
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Threaded ordering information
Figure 4. Model Number Ordering Example


The numbers below the model number ordering example correlate to the character place numbers in the second column of the 
ordering table.


Model Units
Immersion 
length (U)


Mounting 
style


Process 
connection


Stem 
style


Thermowell 
material


Head length (H)
Instrument 
connection 


Options


1 1 4 C E 0 0 6 0 T A A 1 S C 0 5 0 A
WR5, 
Q76...


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 X X X X X


 Table 1. Rosemount 114C Threaded Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.


Place #s
1-4 Model Details


Ref. 
page


★ 114C
Barstock temperature 
thermowell


Made with a standard bore diameter of 0.26-in. (6.6 mm) and tip wall 
thickness of 0.25-in. (6.4 mm)


N/A


Place #
5 Dimension units


Ref. 
page


★ E English units (in.)
Specifies whether length units will be in inches (in.) or millimeters (mm)


59


★ M Metric units (mm) 59


Place #s
6-9 Immersion length (U)


Tapered threads Parallel threads


Ref. 
page


★ xxxx
xxx.x-in., 1.00 to 100-in. in 1/4-in. increments (when ordered with dimension units code E)


59
Example of a 6.25-in. length where the second decimal is dropped off: 0062


★ xxxx
xxxx mm, 25 to 2500 mm in 5 mm increments (when ordered with dimension units code M)


59
Example of a 50 mm length: 0050


Place #
10 Mounting style


Ref. 
page


★ T Threaded N/A


Place #s 
11-12 Process connection


Ref. 
page


★ AA 1/2–14 NPT Tapered threads N/A


★ AB 3/4–14 NPT Tapered threads N/A


★ AC 1–11.5 NPT Tapered threads N/A


★ AD 11/2–11.5 NPT Tapered threads N/A


★ AE 1/2-in. BSPT Tapered threads N/A


U U
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★ AF 3/4-in. BSPT Tapered threads N/A


★ AG 1-in. BSPT Tapered threads N/A


★ DA M20 � 1.5p Parallel threads N/A


★ DB M24 � 1.5p Parallel threads N/A


★ DC M27 � 2p Parallel threads N/A


DD M33 � 2p Parallel threads N/A


★ DE 1/2-in. BSPF (G1/2) Parallel threads N/A


★ DF 3/4-in. BSPF (G3/4) Parallel threads N/A


★ DG 1-in. BSPF (G1) Parallel threads N/A


Place #
13 Stem style Details Image


Ref. 
page


★ 1 Straight
Minimum immersion length 
1-in. (25 mm) - Tapered threads
1.75-in. (45 mm) - Parallel threads


60


★ 2 Tapered
Minimum immersion length
1-in. (25 mm) - Tapered threads
1.75-in. (45 mm) - Parallel threads


60


★ 3 Stepped
Minimum immersion length 
3-in. (75 mm) - Tapered threads
3.75-in. (95 mm) - Parallel threads


60


Place #s
14-15 Thermowell material Details


Ref. 
page


★ SC 316/316L dual rated 61


SD 316/316L dual rated (NORSOK) Must order the Q8 Material Certificate to get NORSOK documentation 62


★ SF 304/304L dual rated 61


★ CS Carbon steel (A-105) 61


SG 316Ti SST 61


SL 310 SST 61


SM 321 SST 61


SN 321H SST 61


SR 904L SST 61


SP 347 SST 61


AB Alloy B3 61


AC Alloy C-276 61


AG Alloy 20 62


AH Alloy 400 61


AK Alloy 600 61


 Table 1. Rosemount 114C Threaded Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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AM Alloy 601 61


AN Alloy 625 61


AP Alloy 800 61


AQ Alloy 800H/HT 61


AR Alloy 825 61


AU Alloy C-202 61


AS Alloy F44 Mo6 61


MO Molybdenum 61


CA
Chrome-Moly Grade B-11/F-11 
Class II


61


CB
Chrome-Moly Grade B-22/ F-22 
Class III


61


CC Chrome-Moly Grade F-91 61


NK Nickel 200 61


TT Titanium Grade 2 61


DS Super duplex SST Grade F-53 61


DT
Super duplex SST Grade F-53 – 
NORSOK 


Must order the Q8 Material Certificate to get NORSOK documentation 62


DU Duplex 2205 Grade F51 61


DV
Duplex 2205 Grade F51 – 
NORSOK 


Must order the Q8 Material Certificate to get NORSOK documentation 62


Place #
16-18 Head length (H)


Tapered threads Parallel threads


Ref. 
page


★ xxx
xx.x-in., 1.75 to 11.25-in. in 1/4-in. increments (when ordered with dimension units code E)


63
Example of a 6.25-in. length where the second decimal is dropped off: 062 (default head length = 1.75-in.)


★ xxx
xxx mm, 40 to 225 mm in 5 mm increments (when ordered with dimension units code M)


63
Example of a 50 mm length: 050 (default head length = 45 mm)


 Table 1. Rosemount 114C Threaded Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.


H H
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Place #
19 Instrument connection Details Image


Ref. 
page


★ A 1/2–14 NPT


Female threads


64


★ B 1/2–14 NPSM 64


C 3/4–14 NPT 64


D M18 � 1.5p 64


E M20 � 1.5p 64


F M24 � 1.5p 64


G G 1/2-in. (BSPF) 64


H G 3/4-in. (BSPF) 64


J M27 � 2p 64


K M14 � 1.5p 64


Options (include with selected model number)


Sensor/thermowell assemble to 
options


Details
Ref. 


page


★ XT
Hand tight assembly of sensor 
and thermowell


Ensures sensor is threaded into thermowell but only hand tightened 65


★ XW
Process-ready assembly of 
sensor and thermowell


Ensures sensor is threaded into thermowell and torqued for process-ready 
installation


65


Extended product warranty
Ref. 


page


★ WR3 3-year limited warranty This warranty option extends manufacturer’s warranty to three or five years 
for manufacturer related defects


65


★ WR5 5-year limited warranty 65


Thermowell calculation
Ref. 


page


★ R21 Thermowell calculation Set of calculations to ensure thermowells are safe in certain process conditions 65


NACE certification
Ref. 


page


★ Q35 NACE certification Meets MR0175/ISO 15156 and MR0103 requirements 66


PMI testing
Ref. 


page


Q76 PMI testing Verifies chemical composition of material 66


Material certification
Ref. 


page


★ Q8 Material certification
Certificate for material conformance and traceability in accordance with EN 
10204 type 3.1


67


 Table 1. Rosemount 114C Threaded Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Material tests
Ref. 


page


M01 Low temperature Charpy Test Measures the low temperature ductility of the material 67


M02 Ultrasonic material test Examination of steel forgings for flaws and inclusions 67


Surface finish Details
Ref. 


page


Q16 Certification Certificate showing measured surface finish values 68


R14 Finish < Ra 0.3 μm (12 μin) Improves surface roughness of thermowell 68


Electropolish
Ref. 


page


R20 Electropolish Improve smoothness and surface quality 68


Hydrostatic external pressure test
Ref. 


page


★ Q5 Standard external pressure test
Verifies structural quality and checks for leaks at thermowell process 
connection and stem


68


★ Q9 Extended external pressure test Same as standard external pressure test but tested twice as long 69


Hydrostatic internal pressure test
Ref. 


page


★ Q85 Standard internal pressure test Verify internal structural integrity of thermowell 69


★ Q86 Extended internal pressure test Same as standard internal pressure test but tested twice as long 70


Canadian Registration Number
Ref. 


page


Q17 Canadian Registration Number Canadian approvals for all provinces (Approved materials in reference section) 70


Dye penetration test
Ref. 


page


★ Q73 Dye penetration test Checks quality of material 70


Wall thickness test
Ref. 


page


Q83 Ultrasonic test Checks the bore concentricity of the thermowell 71


Q84 Radiography (X-ray) test Checks the bore concentricity of the thermowell 72


Special cleaning
Ref. 


page


Q6 Special cleaning Oxygen enriched environment cleaning per ASTM G93 71


Thermowell markings
Ref. 


page


R40 Test markings on thermowell
External marking of the thermowell for specific tests (see reference page for 
list of tests)


71


 Table 1. Rosemount 114C Threaded Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Plug and chain
Ref. 


page


R06 Stainless steel Protects thermowell threads when sensor is not installed 73


R23 Brass Protects thermowell threads when sensor is not installed 73


Spherical tip
Ref. 


page


R60 Spherical tip Changes the flat tip to spherical 72


Vent hole
Ref. 


page


R11 Vent hole
Allows for the venting of a thermowell and for indication that thermowell 
structural integrity has been compromised


73


Thermowells with wrench flats
Ref. 


page


R37 Thermowells with wrench flats
Converts the two wrench flats to hex wrench flats; only applies to exotic 
materials


79


Root diameter (A)
Ref. 


page


Axxx
x.xx-in., 0.36 to 3.15-in. in 0.01-in. increments (when ordered with dimension units code E)


80
Examples: Code A040 = 0.4-in., Code A315 = 3.15-in. 


Axxx
xx.xx mm, 10 to 80 mm in 0.5 mm increments (when ordered with dimension units code M)


80
Examples: Code A100 = 10.0 mm, Code A755 = 75.5 mm 


Tip diameter (B)
Ref. 


page


Bxxx
x.xx-in., 0.36 to 1.83-in. in 0.01-in. increments (when ordered with dimension units code E)


81
Examples: Code B040 = 0.4-in., Code B180 = 1.80-in. 


Bxxx
xx.xx mm, 10 to 46 mm in 0.5-mm. increments (when ordered with dimension units code M)


81
Examples: Code B100 = 10.0 mm, Code B455 = 45.5 mm


Non-standard bore diameter (d) Details Image
Ref. 


page


D01 0.276-in./7.0 mm


Default = 0.26-in. (6.6 mm)


82


D03 0.138-in./3.5 mm 82


D04 0.386- in./9.8 mm 82


D05 0.354-in./9.0 mm 82


D06 0.433-in./11.0 mm 82


 Table 1. Rosemount 114C Threaded Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.


A


B


d
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Threaded installation


Threaded thermowells are screwed into the process using a threaded fitting or directly into a tapped pipe if there is sufficient wall 
thickness. Tapered threads will deform to each other to create a seal. Thread sealant and appropriate torque should be applied to 
reduce risk of leaks.


Figure 5. Installation Components


A. Thermowell 
B. Threaded fitting
C. Weld
D. Process


Non-standard tip thickness (t)
Ref. 


page


T01 0.197-in./5.0 mm


Default = 0.25-in. (6.4 mm)


82


T02 0.236-in./6.0 mm 82


 Table 1. Rosemount 114C Threaded Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.


t


A


B


C


D


C
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Threaded thermowell drawings


Figure 6. Thread Mount Thermowell Drawings (Tapered Thread)(1)


A. Root diameter
B. Tip diameter
C. Total length (U + H)
E. Wrench allowance
F. Thread allowance
H. Head length


N. Instrument connection 
P. Process connection
U. Immersion length
d. Bore diameter
t. Tip thickness


Straight Tapered Stepped


1. Total length = U+ H.


 


 


 


.75 (19)


2.5 (63.5)


N


P


H


U


d


t


A


B


A


B


C


E


A


 Table 2. Thread Mount Thermowells (Tapered Thread)(1)


Code


Code T, threaded 
mounting style


Wrench flat size “G”
Root diameter 
stepped stem 


Root diameter 
tapered stem 


Tip diameter
tapered stem


Root diameter 
straight stem 


Thread 
specificationProcess 


connection “P”
Metric units 


(code M)
English units 


(code E)


AA 1/2–14 NPT 1.18 (30) 11/8 (28.6) 0.67 (17) 0.67 (17) 0.50 (12.7) 0.669 (17)


NPT per SAE -AS 
71051 


(reference PS-71)


AB 3/4–14 NPT 1.18 (30) 11/8 (28.6) 0.75 (19) 0.89 (22.5) 0.63 (16) 0.71 (18)


AC 1–11.5 NPT 1.34 (34) 11/4 (31.8) 0.85 (21.5) 1.04 (26.5) 0.71 (18) 0.71 (18)


AD 11/2–11.5 NPT 1.89 (48) 13/4 (44.5) 0.85 (21.5) 1.04 (26.5) 0.71 (18) 0.71 (18)


AE 1/2-in. BSPT 1.18 (30) 11/8 (28.6) 0.67 (17) 0.67 (17) 0.50 (12.7) 0.669 (17)
THD per ISO 7/1 (BS 


21)AF 3/4-in. BSPT 1.18 (30) 11/8 (28.6) 0.75 (19) 0.89 (22.5) 0.63 (16) 0.71 (18)


AG 1-in. BSPT 1.34 (34) 11/4 (31.8) 0.85 (21.5) 1.04 (26.5) 0.71 (18) 0.71 (18)


1. Dimensions are in inches (millimeters).
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Figure 7. Thread Mount Thermowell Drawings (Parallel Thread)(1)


A. Root diameter
B. Tip diameter
C. Total length (U + H)
F. Hex size
H. Head length


N. Instrument connection
P. Process connection
U. Immersion length
d. Bore diameter
t. Tip thickness


Note
Hex size will be different depending on units selected (english and metric). 
Wrench flats are used on exotic materials instead of hex flats. For hex flats on exotic materials, select option R37.
Additional root and tip diameters available.


Straight Tapered Stepped


1. Total length = U+ H.


F


2.50 [63,5]
STEP LENGTH


 


N


P


H


U


d


t


B B


A A


C


A


 Table 3. Thread Mount Thermowells (Parallel Thread)(1)


Code


Code T, threaded mounting 
style Hex size “F”


Root diameter 
stepped stem


Root diameter 
tapered stem 


Tip diameter tapered 
stem and straight 


stem


Thread 
specification


Process connection “P”


DA M20 � 1.5 1.18 (30) 0.67 (17) 0.67 (17) 0.5 (12.7)


Thread per BS3643
DB M24 � 1.5 1.18 (30) 0.75 (19) 0.75 (19) 0.5 (12.7)


DC M27 � 2 1.26 or 1.42 (32 or 36) 0.75 (19) 0.75 (19) 0.5 (12.7)


DD M33 � 2 1.61 (41) 0.85 (21.5) 1.04 (26.5) 0.71 (18)


DE 1/2-in. BSPF (G1/2) 1.06 (27) 0.67 (17) 0.67 (17) 0.5 (12.7)
Thread per ISO 228/1 


(BS 2779)DF 3/4-in. BSPF (G3/4) 1.26 (32) 0.75 (19) 0.75 (19) 0.5 (12.7)


DG 1-in. BSPF (G1) 1.61 (41) 0.85 (21.5) 1.04 (26.5) 0.71 (18)


1. Dimensions are in inches (millimeters).
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Flanged thermowell overview


All Rosemount flanged thermowells are manufactured in accordance with ANSI B16.5. The flange to stem weld is in accordance to 
ASME Section IX. There is also full traceability with material certifications available on request. Rosemount flanged thermowells are 
available in two manufacturing configurations: full and partial penetration welds.


Figure 8. Standard Offering–Flanged


The common options shown in Figure 8 represent a partial offering; reference the Rosemount 114C Flanged Ordering Information  
for a full list of available options.


Figure 9. Flanged Thermowell Components


A. Instrument connection
B. Process connection


H. Head length
U. Immersion length 


Note
Wetted surface includes flange face and immersion length (U).


Full penetration weld (F) Partial penetration weld (P) Forged, no welds (G)


 Stronger weld 
joint per ASME 
PTC 19.3 TW 


 Used for heavy 
duty 
applications


 Emerson recommended option


 Adequate for 
most process 
applications


 Weld withstands 
same pressure 
and temperature rating as flange


 Lower cost than full penetration weld


 Highest fatigue 
resistance per 
ASME PTC 19.3 
TW


 Eliminates weld 
qualifications and failures


 Used in extreme process applications


Model Instrument 
connection threads


Head 
length (H)


Thermowell 
material


Stem 
style


Process 
connection


Mounting 
style


Immersion 
length (U)


Units


1 1 4 C X XXXXXXXXXXXXXX


161514131211987654321 10 191817


(5) Units


English (E)


Metric (M)


(6-9) Immersion length (U)


XXXX


XXXX


(10) Mounting style


(11-12) Process connections


AA 1-in. Class 150


AB


AC


1½-in. Class 150


2-in. Class 150


(13) Stem style


1 Straight stem


2


3


Tapered stem


Stepped stem


(14-15) Thermowell material


SC 316/316L SST


SF


CS


304/304L SST


Carbon steel


(16-18) Head length (H)


XXX


XXX


(19) Instrument connection


A ½-14 NPT


B ½-14 NPSM


Full penetration weldF


P Partial penetration 
weld


Options


XX, XXX, XX


Common options


External pressure testQ5


R21
Q35


Q8


NACE certification


Wake frequency 
calculation


Material certification


Q73 Dye penetration test


AH


AJ


1-in. Class 300


1½-in. Class 300


AK 2-in. Class 300


0.5in to 42in (E)
Example: 0.5in=0005,
42in=0420


2.25in to 11.25in (E)
Example: 2.25in=022,
10in=100


G Forged, no welds


25mm to 1165mm (M)
Example: 25mm=0025,
1165mm=1165


40mm to 225mm (M)
Example: 40mm=040,
225mm=225


D M18 x 1.5p


E M20 x 1.5p


F M24 x 1.5p


UH


A


B
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Use the form below to record your model code:


Model Units
Immersion 
length (U)


Mounting 
style


Process 
connection


Stem 
style


Thermowell 
material


Head length (H)
Instrument 
connection 


Options


1 1 4 C


1 2 3 4 5 6 through 9 10 11 and 12 13 14 and 15 16 through 18 19 X X X X X
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Flanged ordering information
Figure 10. Model Number Ordering Example


The numbers below the model number ordering example correlate to the character place numbers in the second column of the 
ordering table.


Model Units
Immersion 
length (U)


Mounting 
style


Process 
connection


Stem 
style


Thermowell 
material


Head length (H)
Instrument 
connection 


Options


1 1 4 C E 0 1 5 0 F A C 1 S C 0 5 0 A
WR5, 
Q76...


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 X X X X X


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.


Place #s
1-4 Model Details


Ref. 
page


★ 114C Barstock temperature thermowell


Made with a standard bore diameter of 0.26-in. (6.6 mm) and tip 
wall thickness of 0.25-in. (6.4 mm). 
Default ASME flange facing is raised face with spiral serrations. 
Default EN 1092-1 flange facing is raised face Type B1.


N/A


Place #
5 Dimension units


Ref. 
page


★ E English units (in.) Specifies whether length units will be in inches (in) or 
millimeters (mm)


59


★ M Metric units (mm) 59


Place #
6-9 Immersion length (U)


Ref. 
page


★ xxxx
xx.x-in., 1 to 100-in. in 1/4-in. increments (when ordered with dimension units code E)


59
Example of a 6.25-in. length where the second decimal is dropped off: 0062


★ xxxx
xxxx mm, 25 to 2500 mm in 5 mm increments (when ordered with dimension units code M)


59
Example of a 25 mm length: 0025


Place #
10 Mounting style


Ref. 
page


★ P Flange, partial penetration weld
Weld refers to welding of the flange to thermowell stem


N/A


★ F Flange, full penetration weld N/A


G Flange, forged Single piece forging, no welds N/A


U
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Place #s
11-12 Process connection Details


Ref. 
page


Partial weld (P) Full penetration weld (F) Forged, no welds (G)


★ AA 1-in. Class 150 1-in. Class 150 1-in. Class 150 N/A


★ AB 11/2-in. Class 150 11/2-in. Class 150 11/2-in. Class 150 N/A


★ AC 2-in. Class 150 2-in. Class 150 2-in. Class 150 N/A


★ AD 3-in. Class 150 3-in. Class 150 3-in. Class 150 N/A


★ AE 4-in. Class 150 4-in. Class 150 4-in. Class 150 N/A


★ AF 6-in. Class 150 6-in. Class 150 6-in. Class 150 N/A


★ AG 3/4-in. Class 300 3/4-in. Class 300 3/4-in. Class 300 N/A


★ AH 1-in. Class 300 1-in. Class 300 1-in. Class 300 N/A


★ AJ 11/2-in. Class 300 11/2-in. Class 300 11/2-in. Class 300 N/A


★ AK 2-in. Class 300 2-in. Class 300 2-in. Class 300 N/A


AL 1-in. Class 400/600 1-in. Class 400/600 1-in. Class 400/600 N/A


AM 11/2-in. Class 400/600 11/2-in. Class 400/600 11/2-in. Class 400/600 N/A


AN 2-in. Class 400/600 2-in. Class 400/600 2-in. Class 400/600 N/A


AP N/A 1-in. Class 900/1500 1-in. Class 900/1500 N/A


AQ N/A 11/2-in. Class 900/1500 11/2-in. Class 900/1500 N/A


AR N/A 2-in. Class 900/1500 2-in. Class 900/1500 N/A


AT N/A 11/2-in. Class 2500 11/2-in. Class 2500 N/A


AU N/A 2-in. Class 2500 2-in. Class 2500 N/A


AV 3-in. Class 300 3-in. Class 300 3-in. Class 300 N/A


FA DN 20/PN 2.5/6 DN 20/PN 2.5/6 N/A N/A


FE DN 20/PN 10/16/25/40 DN 20/PN 10/16/25/40 N/A N/A


FG DN 20/PN 63/100 DN 20/PN 63/100 N/A N/A


GA DN 25/PN 2.5/6 DN 25/PN 2.5/6 N/A N/A


GE DN 25/PN 10/16/25/40 DN 25/PN 10/16/25/40 N/A N/A


GG DN 25 PN 63/100 DN 25/PN 63/100 N/A N/A


JA DN 40/PN 2.5/6 DN 40/PN 2.5/6 N/A N/A


JE DN 40/PN 10/16/25/40 DN 40/PN 10/16/25/40 N/A N/A


JG DN 40/PN 63/100 DN 40/PN 63/100 N/A N/A


KA DN 50/PN 2.5/6 DN 50/PN 2.5/6 N/A N/A


KC DN 50/PN 10/16 DN 50/PN 10/16 N/A N/A


KE DN 50/PN 25/40 DN 50/PN 25/40 N/A N/A


KF DN 50/PN 63 DN 50/PN 63 N/A N/A


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.







Rosemount 114CJune 2019

23Emerson.com/Rosemount


Place #s
11-12 Process connection Details


Ref. 
page


Partial weld (P) Full penetration weld (F) Forged, no welds (G)


KG DN 50/PN 100 DN 50/PN 100 N/A N/A


LA DN 65/PN 2.5/6 DN 65/PN 2.5/6 N/A N/A


LC DN 65/PN 10/16 DN 65/PN 10/16 N/A N/A


LE DN 65/PN 24/40 DN 65/PN 24/40 N/A N/A


LF DN 65/PN 63 DN 65/PN 63 N/A N/A


LG DN 65/PN 100 DN 65/PN 100 N/A N/A


MA DN 80/PN 2.5/6 DN 80/PN 2.5/6 N/A N/A


MC DN 80/PN 10/16 DN 80/PN 10/16 N/A N/A


ME DN 80/PN 25/40 DN 80/PN 25/40 N/A N/A


MF DN 80/PN 63 DN 80/PN 63 N/A N/A


MG DN 80/PN 100 DN 80/PN 100 N/A N/A


NA DN 100/PN 2.5/6 DN 100/PN 2.5/6 N/A N/A


NC DN 100/PN 10/16 DN 100/PN 10/16 N/A N/A


NE DN 100/PN 25/40 DN 100/PN 25/40 N/A N/A


NF DN 100/PN 63 DN 100/PN 63 N/A N/A


NG DN 100/PN 100 DN 100/PN 100 N/A N/A


Place #
13 Stem style Details Image


Ref. 
page


★ 1 Straight
Minimum immersion length 
= 1-in. (25 mm)


60


★ 2 Tapered
Minimum immersion length 
= 1-in. (25 mm)


60


★ 3 Stepped
Minimum immersion length 
= 3-in. (75 mm)


60


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Place #s
14-15 Thermowell material Details


Ref. 
page


★ SC 316/316L dual rated 61


SD 316/316L dual rated (NORSOK) 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


★ SF 304/304L dual rated 61


★ CS Carbon steel (A-105) 61


SG 316Ti SST 61


SH 316/316L SST with tantalum sheath 
Only available as a straight stem profile with a 0.75 diameter thus 
requires option A075 for English units


62


SJ 316/316L SST with PFA coating 61


SK 304/304L SST with PTFE coating 61


SL 310 SST 61


SM 321 SST 61


SN 321H SST 61


SR 904L SST 61


SP 347 SST 61


AB Alloy B3 61


AC Alloy C-276 61


AD Alloy C-4 (with 304/304L SST flange) Not available with G (Fully forged) mounting style 61


AE Alloy C-22 (with 304/304L SST flange) Not available with G (Fully forged) mounting style 61


AF Alloy C-22 (with 316/316L SST flange) Not available with G (Fully forged) mounting style 61


AG Alloy 20 61


AH Alloy 400 61


AJ Alloy 400 (with 304/304L SST flange) Not available with G (Fully forged) mounting style 61


AK Alloy 600 61


AL Alloy 600 (with 304/304L SST flange) Not available with G (Fully forge) mounting style 61


AM Alloy 601 61


AN Alloy 625 61


AP Alloy 800 61


AQ Alloy 800H/HT 61


AR Alloy 825 61


AU Alloy C-20 61


AS Alloy F44 Mo6 61


CA Chrome-Moly Grade B-11/F-11 Class II 61


CB Chrome-Moly Grade B-22/ F-22 Class III 61


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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CC Chrome-Moly Grade F-91 61


NK Nickel 200 61


TT Titanium Grade 2 61


DS Super duplex SST Grade F-53 61


DT Super duplex – NORSOK 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


DU Duplex 2205 Grade F51 61


DV Duplex 2205 – NORSOK 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


Place #s
16-18 Head length (H)


Ref. 
page


★ xxx
xx.x-in., 2.25 to 11.25-in. in 1/4-in. increments (when ordered with dimension units code E)


63Example of a 6.25-in. length where the second decimal is dropped off: 062 (default head length = 2.25-in. for 
flanges under Class 900)


★ xxx
xxx mm, 45 to 225 mm in 5 mm increments (when ordered with dimension units code M)


63
Example of a 50 mm length: 050 (default head length = 60 mm for flanges under Class 900)


Place #
19 Instrument connection Details Image


Ref. 
page


★ A 1/2–14 NPT


Female threads


64


★ B 1/2–14 NPSM 64


C 3/4–14 NPT 64


D M18 � 1.5p 64


E M20 � 1.5p 64


F M24 � 1.5p 64


G G 1/2-in. (BSPF) 64


H G 3/4-in. (BSPF) 64


J M27 � 2p 64


K M14 � 1.5p 64


Options (include with selected model number)


Sensor/thermowell assemble to options Details
Ref. 


page


★ XT
Hand tight assembly of sensor and 
thermowell


Ensures sensor is threaded into thermowell but only hand tightened 65


★ XW
Process-ready assembly of sensor and 
thermowell


Ensures sensor is threaded into thermowell and torqued for 
process-ready installation


65


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Extended product warranty
Ref. 


page


★ WR3 3-year limited warranty This warranty option extends manufacturer’s warranty to three or 
five years for manufacturer related defects


65


★ WR5 5-year limited warranty 65


Thermowell calculation Details
Ref. 


page


★ R21 Thermowell calculation


Set of calculations to ensure thermowells are safe in certain process 
conditions


Note: If your chosen mounting style is flange with full penetration weld (F) then 
you must choose dye penetration option (Q73) to meet the ASME PTC 19.3 TW 
standard requirements.


65


NACE certification
Ref. 


page


★ Q35 NACE certification Meets MR0175/ISO 15156 and MR0103 requirements 66


PMI testing
Ref. 


page


Q76 PMI testing Verifies chemical composition of material 66


Material certification
Ref. 


page


★ Q8 Material certification
Certificate for material conformance and traceability in accordance 
with EN 10204 type 3.1


67


Material tests
Ref. 


page


M01 Low temperature Charpy Test
Measures the low temperature ductility of the material. This option 
drives a different weld documentation.


67


M02 Ultrasonic material test Examination of steel forgings for flaws and inclusions 67


Surface finish
Ref. 


page


Q16 Certification Certificate showing measured surface finish values 68


R14 Finish < Ra 0.3 μm (12 μin) Improves surface roughness of thermowell 68


Electropolish
Ref. 


page


R20 Electropolish Improve smoothness and surface quality 68


Hydrostatic external pressure test
Ref. 


page


★ Q5 Standard external pressure test
Verifies structural quality and checks for leaks at thermowell 
process connection and stem


68


★ Q9 Extended external pressure test Same as standard external pressure test but tested for twice as long 69


Hydrostatic internal pressure test
Ref. 


page


★ Q85 Standard internal pressure test Verifies internal structural integrity of thermowell 69


★ Q86 Extended internal pressure test Same as standard internal pressure test but tested for twice as long 70


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Canadian Registration Number
Ref. 


page


Q17 Canadian Registration Number
Canadian approvals for all provinces (Approved materials in 
reference section)


70


Dye penetration test
Ref. 


page


★ Q73 Dye penetration test Checks quality of welds and material 70


Wall thickness test
Ref. 


page


Q83 Ultrasonic test Checks the bore concentricity of the thermowell 71


Special cleaning
Ref. 


page


Q6 Special cleaning Oxygen enriched environment cleaning per ASTM G93 71


Thermowell markings
Ref. 


page


R40 Test markings on thermowell
External marking of the thermowell for specific tests (see reference 
page for list of tests)


71


Phased array test
Ref. 


page


Q80 Phased array test
Verifies the quality of full penetration flange welds using ultrasonic 
technology


72


X-ray/radiograph test
Ref. 


page


Q81 X-ray/radiograph Verifies quality of full penetration flange welds 72


Flange welding documentation
Ref. 


page


Q66 Procedure Qualification Records (PQR)
A record of a test weld performed and tested rigorously to ensure 
that the procedure will produce good weld.


72


Q67
Welder Performance Qualifications 
(WPQ)


A test certificate that shows whether a welder possesses the 
necessary experience and knowledge to perform the specifications 
of a particular weld procedure.


72


Q68 Welding Procedure Specifications (WPS)
A formal written document that describes and provides direction to 
a welder or welding operator for making sound and quality 
production welds per code requirement.


72


Spherical tip
Ref. 


page


R60 Spherical tip Changes the flat tip to spherical 72


Plug and chain
Ref. 


page


R06 Stainless steel
Protects thermowell threads when sensor is not installsed


73


R23 Brass 73


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Vent hole
Ref. 


page


R11 Vent hole Allows for the venting of a thermowell 73


Flange face
Ref. 


page


R09 Concentric serrations Concentric serrations on flange face per ASME B16.5 74


R10 Flat Flat flange face per ASME B16.5 or EN 1092-1 facing Type A 74


R15 Raised face, Type B2 Raise face per EN 1092-1 facing Type B2 75


R16 RTJ Ring type joint flange face per ASME B16.5 76


R18 Groove, Type D Groove, Type D per EN 1092-1 76


R19 Tongue, Type C Tongue, Type C per EN 1092-1 77


R24 Spigot, Type E Spigot Type E per EN 1092-1 78


R25 Recess, Type F Recess Type F per EN 1092-1 78


Root diameter (A)
Ref. 


page


Axxx
x.xx-in., 0.36 to 3.15-in. in 0.01-in. increments (when ordered with dimension units code E)


80
Examples: Code A040 = 0.4-in., Code A315 = 3.15-in. 


Axxx
x.xx mm, 10 to 80 mm in 0.5 mm increments (when ordered with dimension units code M)


80
Examples: Code A100 = 10.0 mm, Code A755 = 75.5 mm


Tip diameter (B)
Ref. 


page


Bxxx
x.xx-in., 0.36 to 1.83-in. in 0.01-in. increments (when ordered with dimension units code E)


81
Examples: Code B040 = 0.4-in., Code B180 = 1.80-in. 


Bxxx
xx.x mm, 10 to 46 mm in 0.5 mm increments (when ordered with dimension units code M)


81
Examples: Code B100 = 10.0 mm, Code B455 = 45.5 mm


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.


A


B
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Flanged installation


Flanged thermowells are bolted to a mating flange which protrudes from the process. It is important to select appropriate gasket for 
the process conditions, to provide a seal between the flange faces. The Rosemount 114C Thermowells come standard with a raised 
face and spiral serrations designed per the ASME B16.5 standard. These should be installed with an inside bolt circle (IBC) gasket/ring 
gasket, which extends to and is centered by the bolts. Other flange face options are available.


Figure 11. Installation Components


A. Thermowell
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


Non-standard bore diameter (d) Details Image
Ref. 


page


D01 0.276-in./7.0 mm


Standard = 0.26-in. (6.6 mm)


82


D03 0.138-in./3.5 mm 82


D04 0.386-in./9.8 mm 82


D05 0.354-in./9.0 mm 82


D06 0.433-in./11.0 mm 82


Non-standard tip thickness (t) Details Image
Ref. 


page


T01 0.197-in./5.0 mm


Standard = 0.25-in. (6.4 mm)


82


T02 0.236-in./6.0 mm 82


Fillet Radius (e) Details Image
Ref. 


page


E03 0.118-in./3 mm 


 Standard = 0.157-in. 
(4 mm) 


83
E05 0.197-in./5 mm


 Table 4. Rosemount 114C Flanged Ordering Information


The starred offerings (★) represent the most common options and should be selected for best delivery. The non-starred offerings are subject 
to additional delivery lead time.
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Flanged thermowell drawings


Figure 12. Flange Mounted Thermowell Drawings(1)


A. Root diameter
B. Tip diameter
C. Lap flange
E. Total length (U + H)
H. Head length


N. Instrument connection
U. Immersion length
d. Bore diameter
e. Fillet radius
t. Tip thickness


Straight Tapered Stepped


1. Total length = U+H.


H


A


t


N


d
U


B B


A


C


E


A
e
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 Table 5. Flange Mounted Thermowells(1)


C
o


d
e


Process connection Root 
diameter 
stepped 


stem 


Root 
diameter 


tapered stem 


Tip diameter 
tapered stem 


Tip diameter 
straight stem 


Flanges per 
specification


Code P, flanged, 
partial penetration 


weld


Code F, flanged, full 
penetration weld


Code G, flanged, 
forged/no welds


AA 1-in. Class 150 1-in. Class 150 1-in. Class 150 19 (.748) 22.5 (.886) 16 (.630) 19 (.748)


ASME B16.5


AB 11/2-in. Class 150 11/2-in. Class 150 11/2-in. Class 150 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AC 2-in. Class 150 2-in. Class 150 2-in. Class 150 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AD 3-in. Class 150 3-in. Class 150 3-in. Class 150 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AE 4-in. Class 150 4-in. Class 150 4-in. Class 150 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AF 6-in. Class 150 6-in. Class 150 6-in. Class 150 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AG 3/4-in. Class 300 3/4-in. Class 300 3/4-in. Class 300 17 (.669) 17 (.669) 12.5 (.495) 17 (.669)


AH 1-in. Class 300 1-in. Class 300 1-in. Class 300 19 (.748) 22.5 (.886) 16 (.630) 19 (.748)


AJ 11/2-in. Class 300 11/2-in. Class 300 11/2-in. Class 300 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AK 2-in. Class 300 2-in. Class 300 2-in. Class 300 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AL 1-in. Class 400/600 1-in. Class 400/600 1-in. Class 400/600 19 (.748) 22.5 (.886) 16 (.630) 19 (.748)


AM 11/2-in. Class 400/600 11/2-in. Class 400/600 11/2-in. Class 400/600 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AN 2-in. Class 400/600 2-in. Class 400/600 2-in. Class 400/600 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AP N/A 1-in. Class 900/1500 1-in. Class 900/1500 19 (.748) 22.5 (.886) 16 (.630) 19 (.748)


AQ N/A 11/2-in. Class 900/1500 11/2-in. Class 
900/1500 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AR N/A 2-in. Class 900/1500 2-in. Class 900/1500 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AT N/A 11/2-in. Class 2500 11/2-in. Class 2500 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AU N/A 2-in. Class 2500 2-in. Class 2500 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


AV 3-in. Class 300 3-in. Class 300 3-in. Class 300 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


FA DN 20/PN 2.5/6 DN 20/PN 2.5/6 DN 20/PN 2.5/6 17 (.669) 17 (.669) 12.7 (.500) 17 (.669)


EN 1092-1


FE DN 20/PN 
10/16/25/40


DN 20/PN 
10/16/25/40


DN 20/PN 
10/16/25/40 17 (.669) 17 (.669) 12.7 (.500) 17 (.669)


FG DN 20/PN 63/100 DN 20/PN 63/100 DN 20/PN 63/100 17 (.669) 17 (.669) 12.7 (.500) 17 (.669)


GA DN 25/PN 2.5/6 DN 25/PN 2.5/6 DN 25/PN 2.5/6 19 (.748) 19 (.748) 12.7 (.500) 19 (.748)


GE DN 25/PN 
10/16/25/40


DN 25/PN 
10/16/25/40


DN 25/PN 
10/16/25/40 19 (.748) 19 (.748) 12.7 (.500) 19 (.748)


GG DN 25 PN 63/100 DN 25 PN 63/100 DN 25/PN 63/100 19 (.748) 19 (.748) 12.7 (.500) 19 (.748)


GH DN 25/PN 160 DN 25/PN 160 DN 25/PN 160 19 (.748) 19 (.748) 12.7 (.500) 19 (.748)


GJ DN 25/PN 250 DN 25/PN 250 DN 25/PN 250 19 (.748) 19 (.748) 12.7 (.500) 19 (.748)


GK DN 25/PN 320 DN 25/PN 320 DN 25/PN 320 19 (.748) 19 (.748) 12.7 (.500) 19 (.748)


GL DN 25/PN 400 DN 25/PN 400 DN 25/PN 400 19 (.748) 19 (.748) 12.7 (.500) 19 (.748)


JA DN 40/PN 2.5/6 DN 40/PN 2.5/6 DN 40/PN 2.5/6 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


JE DN 40/PN 
10/16/25/40


DN 40/PN 
10/16/25/40


DN 40/PN 
10/16/25/40 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


JG DN 40/PN 63/100 DN 40/PN 63/100 DN 40/PN 63/100 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


JH DN 40/PN 160 DN 40/PN 160 DN 40/PN 160 21.5 (.846) 26.5 (1.043) 16 (.630) 21.5 (.846)


JJ DN 40/PN 250 DN 40/PN 250 DN 40/PN 250 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


JK DN 40/ PN 320 DN 40/ PN 320 DN 40/ PN 320 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


JL DN 40/PN 400 DN 40/PN 400 DN 40/PN 400 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


KA DN 50/PN 2.5/6 DN 50/PN 2.5/6 DN 50/PN 2.5/6 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


KC DN 50/PN 10/16 DN 50/PN 10/16 DN 50/PN 10/16 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


KE DN 50/PN 25/40 DN 50/PN 25/40 DN 50/PN 25/40 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


KF DN 50/PN 63 DN 50/PN 63 DN 50/PN 63 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


KG DN 50/PN 100 DN 50/PN 100 DN 50/PN 100 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


KH DN 50/PN 160 DN 50/PN 160 DN 50/PN 160 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)
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KJ DN 50/PN 250 DN 50/PN 250 DN 50/PN 250 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


EN 1092-1


KK DN 50/PN 320 DN 50/PN 320 DN 50/PN 320 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


KL DN 50/PN 400 DN 50/PN 400 DN 50/PN 400 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LA DN 65/PN 2.5/6 DN 65/PN 2.5/6 DN 65/PN 2.5/6 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LC DN 65/PN 10/16 DN 65/PN 10/16 DN 65/PN 10/16 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LE DN 65/PN 24/40 DN 65/PN 24/40 DN 65/PN 24/40 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LF DN 65/PN 63 DN 65/PN 63 DN 65/PN 63 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LG DN 65/PN 100 DN 65/PN 100 DN 65/PN 100 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LH DN 65/PN 160 DN 65/PN 160 DN 65/PN 160 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LJ DN 65/PN 250 DN 65/PN 250 DN 65/PN 250 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LK DN 65/PN 320 DN 65/PN 320 DN 65/PN 320 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


LL DN 65/PN 400 DN 65/PN 400 DN 65/PN 400 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


MA DN 80/PN 2.5/6 DN 80/PN 2.5/6 DN 80/PN 2.5/6 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


MC DN 80/PN 10/16 DN 80/PN 10/16 DN 80/PN 10/16 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


ME DN 80/PN 25/40 DN 80/PN 25/40 DN 80/PN 25/40 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


MF DN 80/PN 63 DN 80/PN 63 DN 80/PN 63 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


MG DN 80/PN 100 DN 80/PN 100 DN 80/PN 100 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


MH DN 80/PN 160 DN 80/PN 160 DN 80/PN 160 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


MJ DN 80/PN 250 DN 80/PN 250 DN 80/PN 250 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


MK DN 80/PN 320 DN 80/PN 320 DN 80/PN 320 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


ML DN 80/PN 400 DN 80/PN 400 DN 80/PN 400 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


NA DN 100/PN 2.5/6 DN 100/PN 2.5/6 DN 100/PN 2.5/6 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


NC DN 100/PN 10/16 DN 100/PN 10/16 DN 100/PN 10/16 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


NE DN 100/PN 25/40 DN 100/PN 25/40 DN 100/PN 25/40 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


NF DN 100/PN 63 DN 100/PN 63 DN 100/PN 63 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


NG DN 100/PN 100 DN 100/PN 100 DN 100/PN 100 21.5 (.846) 26.5 (1.043) 18 (.709) 21.5 (.846)


1. Dimensions are in millimeters (inches).


 Table 5. Flange Mounted Thermowells(1)


C
o


d
e


Process connection Root 
diameter 
stepped 


stem 


Root 
diameter 


tapered stem 


Tip diameter 
tapered stem 


Tip diameter 
straight stem 


Flanges per 
specification


Code P, flanged, 
partial penetration 


weld


Code F, flanged, full 
penetration weld


Code G, flanged, 
forged/no welds


 Table 6. External Pressure Test–EN 1092-1


EN 1092-1 flanged thermowells


Nominal pressure (bar) Test pressure (bar)


16 40


40 100


100 250


Test to 2.5� nominal pressure rating
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Rosemount 114C Van Stone Thermowells
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Van Stone thermowell overview


Van Stone/lap Joint thermowells are mounted between the mating flange and lap joint flange. This unique design enables thermowell 
designers to specify thermowell flange materials different than the thermowell stem material; flanges are easily replaceable. These 
thermowells allow use of different thermowell materials for the flange contacting the process and overlaying flange which can save 
material and manufacturing costs. They are a good choice for corrosive applications, because there are no welds so weld-joint 
corrosion is eliminated. The Emerson standard for the Van Stone thermowell is a raised face style made of carbon steel. Other styles 
and flange materials are also available.


The standard offering figure below shows the thermowell configurations that can typically be shipped in two weeks or less. 


Figure 13. Standard Offering–Van Stone


The common options shown in Figure 13 represent a partial offering; reference the Rosemount 114C Van Stone Ordering Information 
for a full list of available options.


Figure 14. Van Stone Thermowell Components


A. Instrument connection
B. Process connection


H. Head length
U. Immersion length


Note
Wetted surface includes flange face and immersion length (U).


Model Instrument 
connection threads


Head 
length (H)


Thermowell 
material


Stem 
style


Process 
connection


Mounting 
style


Immersion 
length (U)


Units


1 1 4 C X XXXXXXXXXVXXXX


161514131211987654321 10 191817


(5) Units


English (E)


Metric (M)


(6-9) Immersion length (U)


XXXX


XXXX


(10) Mounting style


Van Stone (V)


(11-12) Process connections


AA 1-in. Class 150


AB


AC


1½-in. Class 150


2-in. Class 150


(13) Stem style


1 Straight stem


2


3


Tapered stem


Stepped stem


(14-15) Thermowell material


SC 316/316L SST


SF


CS


304/304L SST


Carbon steel


(16-18) Head length (H)


XXX


XXX


(19) Instrument connection


A ½-14 NPT


B ½-14 NPSM


Options


XX, XXX, XX


Common options


External pressure testQ5


R21
Q35


Q8


NACE certification


Wake frequency calculation
Material certification


C01 Van Stone w/no cover flange
C02 Van Stone w/SST cover flange


0.5in to 42in (E)
Example: 0.5in=0005,
42in=0420
25mm to 1165mm (M)
Example: 25mm=0025,
1165mm=1165


2.25in to 11.25in (E)
Example: 2.25in=022,
10in=100
40mm to 225mm (M)
Example: 40mm=040,
225mm=225


D M18 x 1.5p


E M20 x 1.5p


F M24 x 1.5p


UH


B


A
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Use the form below to record your model code:


Model Units
Immersion 
length (U)


Mounting 
style


Process 
connection


Stem 
style


Thermowell 
material


Head length (H)
Instrument 
connection 


Options


1 1 4 C V


1 2 3 4 5 6 through 9 10 11 and 12 13 14 and 15 16 through 18 19 X X X X X
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Van Stone ordering information
Figure 15. Model Number Ordering Example


The numbers below the model number ordering example correlate to the character place numbers in the second column of the 
ordering table.


Model Units
Immersion 
length (U)


Mounting 
style


Process 
connection


Stem 
style


Thermowell 
material


Head length (H)
Instrument 
connection 


Options


1 1 4 C M 0 1 5 0 V A B 1 S C 0 5 0 A
WR5, 
Q76...


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 X X X X X


 Table 7. Rosemount 114C Van Stone Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.


Place #s
1-4 Model Details


Ref. 
page


★ 114C Barstock temperature thermowell
Made with a standard bore diameter of 0.26-in. (6.6 mm) and tip 
wall thickness of 0.25-in. (6.4 mm). Default cover flange material is 
carbon steel.


N/A


Place #
5 Dimension units Details


Ref. 
page


★ E English units (inches) Specifies whether length units will be in inches (in.) or 
millimeters (mm)


59


★ M Metric units (mm) 59


Place #
6-9 Immersion length (U)


Ref. 
page


★ xxxx
xx.x-in., 1.0 to 100-in. in 1/4-in. increments (when ordered with dimension units code E)


59
Example of a 6.25-in. length where the second decimal is dropped off: 0062


★ xxxx
xxxx mm, 25 to 2500 mm in 5 mm increments (when ordered with dimension units code M)


59
Example of a 25 mm length: 0025


Place #
10 Mounting style Details


Ref. 
page


★ V Van Stone, lap flange Default cover flange material is carbon steel N/A


Place #s
11-12 Process connection Details


Ref. 
page


★ AA 1-in. Class 150 N/A


★ AB 11/2-in. Class 150 N/A


★ AC 2-in. Class 150 N/A


U
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★ AH 1-in. Class 300 N/A


★ AJ 11/2-in. Class 300 N/A


★ AK 2-in. Class 300 N/A


★ AL 1-in. Class 400/600 N/A


★ AM 11/2-in. Class 400/600 N/A


★ AN 2-in. Class 400/600 N/A


AP 1-in. Class 900/1500 N/A


AQ 11/2-in. Class 900/1500 N/A


AR 2-in. Class 900/1500 N/A


AS 1-in. Class 2500 N/A


AT 11/2-in. Class 2500 N/A


AU 2-in. Class 2500 N/A


Place #
13 Stem style Details Image


Ref. 
page


★ 1 Straight
Minimum immersion length 
= 1-in. (25 mm)


60


★ 2 Tapered
Minimum immersion length 
= 1-in. (25 mm)


60


★ 3 Stepped
Minimum immersion length 
= 3-in. (75 mm)


60


Place #s
14-15 Thermowell material Details


Ref. 
page


★ SC 316/316L dual rated 61


SD 316/316L dual rated (NORSOK) 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


★ SF 304/304L dual rated 61


 Table 7. Rosemount 114C Van Stone Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.
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★ CS Carbon steel (A-105) 61


SG 316Ti SST 61


SH 316/316L SST with tantalum sheath 61


SJ 316/316L SST with PFA coating 61


SK 304/304L SST with PTFE coating 61


SL 310 SST 61


SM 321 SST 61


SN 321H SST 61


SR 904L SST 61


SP 347 SST 61


AB Alloy B3 61


AC Alloy C-276 61


AG Alloy 20 61


AH Alloy 400 61


AK Alloy 600 61


AM Alloy 601 61


AN Alloy 625 61


AP Alloy 800 61


AQ Alloy 800H/HT 61


AR Alloy 825 61


AU Alloy C-20 61


MO Molybdenum 61


CA Chrome-Moly Grade B-11/F-11 Class II 61


CB Chrome-Moly Grade B-22/ F-22 Class III 61


CC Chrome-Moly Grade F-91 61


NK Nickel 200 61


TT Titanium Grade 2 61


DS Super duplex SST Grade F-53 61


DT Super duplex – NORSOK 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


DU Duplex 2205 Grade F51 61


DV Duplex 2205 – NORSOK 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


 Table 7. Rosemount 114C Van Stone Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.
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Place #s
16-18 Head length (H)


Ref. 
page


★ xxx
xx.x-in., 1.75to 11.25-in. in 1/4-in. increments (when ordered with Dimension units code E)


63Example of a 6.25-in. length where the second decimal is dropped off: 062 (default head length = 2.25-in. for 
flanges under Class 900)


★ xxx
xxx mm, 40 to 225 mm in 5 mm increments (when ordered with Dimension units code M)


63
Example of a 50 mm length: 050 (default head length = 60 mm for flanges under Class 900)


Place #
19 Instrument connection Details Image


Ref. 
page


★ A 1/2–14 NPT


Female threads


64


★ B 1/2–14 NPSM 64


C 3/4–14 NPT 64


D M18 � 1.5p 64


E M20 � 1.5p 64


F M24 � 1.5p 64


G G 1/2-in. (BSPF) 64


H G 3/4-in. (BSPF) 64


J M27 � 2p 64


K M14 � 1.5p 64


Options (include with selected model number)


Sensor/thermowell assemble to options Details
Ref. 


page


★ XT
Hand tight assembly of sensor and 
thermowell


Ensures sensor is threaded into thermowell but only hand tightened 65


★ XW
Process-ready assembly of sensor and 
thermowell


Ensures sensor is threaded into thermowell and torqued for 
process-ready installation


65


Extended product warranty Details
Ref. 


page


★ WR3 3-year limited warranty This warranty option extends manufacturer’s warranty to three or 
five years for manufacturer related defects


65


★ WR5 5-year limited warranty 65


 Table 7. Rosemount 114C Van Stone Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.
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Thermowell calculation Details
Ref. 


page


★ R21 Thermowell calculation
Set of calculations to ensure thermowells are safe in certain process 
conditions


65


NACE certification Details
Ref. 


page


★ Q35 NACE certification Meets MR0175/ISO 15156 and MR0103 requirements 66


PMI testing Details
Ref. 


page


Q76 PMI testing Verifies chemical composition of material 66


Material certification Details
Ref. 


page


★ Q8 Material certification
Certificate for material conformance and traceability in accordance 
with EN 10204 type 3.1


67


Material tests Details
Ref. 


page


M01 Low temperature Charpy Test Measures the low temperature ductility of the material 67


M02 Ultrasonic material test Examination of steel forgings for flaws and inclusions 67


Surface finish Details
Ref. 


page


Q16 Certification Certificate showing measured surface finish values 68


R14 Finish < Ra 0.3 μm (12 μin) Improves surface roughness of thermowell 68


Electropolish Details
Ref. 


page


R20 Electropolish Improve smoothness and surface quality 68


Stepped instrument threads Image
Ref. 


page


R61 Stepped instrument threads 68


Roughened stem Details Image
Ref. 


page


R62 Roughened stem
Roughens the last 4.7-in. 
(120 mm) of the stem


N/A


 Table 7. Rosemount 114C Van Stone Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.
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Hydrostatic external pressure test Details
Ref. 


page


★ Q5 Standard external pressure test
Verifies structural quality and checks for leaks at thermowell process 
connection and stem


68


★ Q9 Extended external pressure test Same as standard external pressure test but tested for twice as long 69


Hydrostatic internal pressure test Details
Ref. 


page


★ Q85 Standard internal pressure test Verifies internal structural integrity of thermowell 69


★ Q86 Extended internal pressure test Same as standard internal pressure test but tested for twice as long 70


Canadian Registration Number Details
Ref. 


page


Q17 Canadian Registration Number
Canadian approvals for all provinces (Approved materials in 
reference section)


70


Dye penetration test Details
Ref. 


page


★ Q73 Dye penetration test Checks quality of welds and material 70


Wall thickness test Details
Ref. 


page


Q83 Ultrasonic test Checks the bore concentricity of the thermowell 71


Special cleaning Details
Ref. 


page


Q6 Special cleaning Oxygen enriched environment cleaning per ASTM G93 71


Thermowell markings Details
Ref. 


page


R40 Test markings on thermowell
External marking of the thermowell for specific tests (see reference 
page for list of tests)


71


Spherical tip Details
Ref. 


page


R60 Spherical tip Changes the flat tip to spherical 72


Plug and chain Details
Ref. 


page


R06 Stainless steel
Protects thermowell threads when sensor is not installed


73


R23 Brass 73


Vent hole Details
Ref. 


page


R11 Vent hole Allows for the venting of a thermowell 73


Flange face Details
Ref. 


page


R09 Concentric serrations Concentric serrations on flange face per ASME B16.5 74


R16 RTJ Ring type joint flange face per ASME B16.5 75


 Table 7. Rosemount 114C Van Stone Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.
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Root diameter (A)
Ref. 


page


Axxx
x.xx-in., 0.36 to 3.15-in. in 0.01-in. increments (when ordered with dimension units code E)


80
Examples: Code A040 = 0.4-in, Code A315 = 3.15-in. 


Axxx
xx.x mm, 10 to 80 mm in 0.5 mm increments (when ordered with dimension units code M)


80
Examples: Code A100 = 10.0 mm, Code A755 = 75.5 mm


Tip diameter (B)
Ref. 


page


Bxxx
x.xx-in., 0.36 to 1.83-in. in 0.01-in. increments (when ordered with dimension units code E)


81
Examples: Code B040 = 0.4-in, Code B180 = 1.80-in. 


Bxxx
xx.x mm, 10 to 46 mm in 0.5 mm. increments (when ordered with dimension units code M)


81
Examples: Code B100 = 10.0 mm, Code B455 = 45.5 mm


Non-standard bore diameter (d) Details Image
Ref. 


page


D01 0.276-in./7.0 mm


Standard = 0.26-in. 
(6.6 mm) 


82


D03 0.138-in./3.5 mm 82


D04 0.386-in./9.8 mm 82


D05 0.354-in./9.0 mm 82


D06 0.433-in./11.0 mm 82


Non-standard tip thickness (t) Details Image
Ref. 


page


T01 0.197-in./5.0 mm
Standard = 0.25-in. 
(6.4 mm)


82
T02 0.236-in./6.0 mm


Fillet Radius (e) Details Image
Ref. 


page


E03 0.118-in./3 mm 


 Standard = 0.157-in. 
(4 mm) 


83
E05 0.197-in./5 mm


 Table 7. Rosemount 114C Van Stone Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.


A


B


d


t


e
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Van Stone installation


Van Stone thermowells are installed using a lap joint flange 
which slips over the stub end of the thermowell. The lap joint 
flange has no flange face. Instead the flange is bolted over the 
stub end which acts as the flange face and compresses the 
gasket. The Rosemount 114C Thermowells come standard with 
spiral serrations on the stub end designed per the ASME B16.5 
standard. These should be installed with an inside bolt circle 
(IBC) gasket/ring gasket, which extends to and is centered by the 
bolts. Other flange face options are available.


Figure 16. Installation Components


A. Thermowell
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


Van stone stub thickness Details Image
Ref. 


page


F01 0.591-in. (15 mm) 


Standard = 0.394-in. 
(10 mm)


 


83
F02 0.787-in. (20 mm)


Lap flange material for Van Stone design Details 
Ref. 


page


C01 No flange Provides a Van Stone stem without a lap flange. 84


C02 316/316LSST flange Provides a Van Stone stem with a 316/316LSST lap flange. 84


C03 Flange per stem material
Provides a Van Stone stem with a matching lap flange per stem 
material. Coatings do not apply to lap flange.


84


 Table 7. Rosemount 114C Van Stone Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.


f


A


B


C


D


E
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Van Stone thermowell drawings


Figure 17. Van Stone/Lap Flanged Mounted Thermowell Drawings(1)


Straight Tapered Stepped


A. Root diameter
B. Tip diameter
C. Head diameter
E. ASME B16.5 lap flange


F. Stub thickness 
H. Head length
N. Instrument connection (1/2-in. NPT)
U. Immersion length


d. Bore diameter
e. Fillet radius
t. Tip thickness


1. Total length = U + H.


H


t


N


d


U


E


FG


C


A


e


A


B B


A
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 Table 8. Van Stone/Lap Flanged Mounted Thermowells(1)


Co
d


e


Code V, Van Stone lap 
flange mounting style Lagging 


diameter 
“C”


Stub 
diameter


K 
standard


raised 
face


Stub 
diameter


K ring 
type joint 


option 
R16


Stub 
thickness 


“F” 
standard 


raised face


Stub 
thickness 


“F”
ring type 


joint
option R16


Root 
diameter
stepped 


stem


Root 
diameter 
tapered 


stem 


Tip 
diameter
tapered 


stem


Tip 
diameter
straight 


stemProcess connection


AA 1-in. Class 150
1.31 


(33.4)
1.99 


(50.8)
2.50


(63.5)


10 
(.394)


0.644 
(16.35)


0.75 
(19)


0.89
(22.5)


0.63 
(16)


.75 
(19)


AB 11/2-in. Class 150
1.90 


(48.3)
2.87 
(73)


3.25
(82.5)


0.644 
(16.35)


0.85 
(21.5)


1.04 
(26.5)


0.71
(18)


.85 
(21.5)


AC 2-in. Class 150
2.37 


(60.3)
3.62


(92.1)
4


(102)
0.644 


(16.35)
0.85 


(21.5)
1.04 


(26.5)
0.71
(18)


.85 
(21.5)


AH 1-in. Class 300
1.31 


(33.4)
1.99 


(50.8)
2.75 
(70)


0.644 
(16.35)


0.75 
(19)


0.89 
(22.5)


0.63
(16)


.75 
(19)


AJ 11/2-in. Class 300
1.90 


(48.3)
2.87 
(73)


3.56 
(90.5)


0.644 
(16.35)


0.85 
(21.5)


1.04 
(26.5)


0.71 
(18)


.85 
(21.5)


AK 2-in. Class 300
2.37 


(60.3)
3.62


(92.1)
4.25 
(108)


0.707 
(17.92)


0.85 
(21.5)


1.04 
(26.5)


0.71 
(18)


.85 
(21.5)


AL 1-in. Class 400/600
1.31 


(33.4)
1.99 


(50.8)
2.75 
(70)


0.644 
(16.35)


0.75 
(19)


0.89
(22.5)


0.63 
(16)


.75 
(19)


AM 11/2-in. Class 400/600
1.90 


(48.3)
2.87 
(73)


3.56 
(90.5)


0.644 
(16.35)


0.85 
(21.5)


1.04 
(26.5)


0.71 
(18)


.85 
(21.5)


AN 2-in. Class 400/600
2.37 


(60.3)
3.62


(92.1)
4.25 
(108)


0.707 
(17.92)


0.85 
(21.5)


1.04 
(26.5)


0.71 
(18)


.85 
(21.5)


AP 1-in. Class 900/1500
1.31 


(33.4)
1.99 


(50.8)
2.81 


(71.5)
0.644 


(16.35)
0.75 
(19)


0.89
(22.5)


0.63 
(16)


.75 
(19)


AQ 11/2-in. Class 900/1500
1.90 


(48.3)
2.87 
(73)


3.62
(92)


0.644 
(16.35)


0.85 
(21.5)


1.04
(26.5)


0.71
(18)


.85 
(21.5)


AR 2-in. Class 900/1500
2.37 


(60.3)
3.62


(92.1)
4.88 
(124)


0.707 
(17.92)


0.85 
(21.5)


1.04 
(26.5)


0.71
(18)


.85 
(21.5)


AS 1-in. Class 2500
1.31 


(33.4)
1.99 


(50.8)
3.25 


(82.5)
0.644 


(16.35)
0.75 
(19)


0.89 
(22.5)


0.63 
(16)


.75 
(19)


AT 11/2-in. Class 2500
1.90 


(48.3)
2.87 
(73)


4.50 
(114)


0.707 
(17.92)


0.85 
(21.5)


1.04 
(26.5)


0.71
(18)


.85 
(21.5)


AU 2-in. Class 2500
2.37 


(60.3)
3.62


(92.1)
5.25 
(133)


0.707 
(17.92)


0.85 
(21.5)


1.04 
(26.5)


0.71 
(18)


.85 
(21.5)


1. Dimensions are in inches (millimeters).
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Rosemount 114C Welded Thermowells
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Welded thermowell overview


Welded thermowells are permanently welded to process pipes or tanks. Welded thermowells have the highest pressure rating and 
are generally used in applications with high velocity flow, high temperature, or extremely high pressure. They are necessary where a 
leak-proof seal is required.


The standard offering figure below shows the thermowell configurations that can typically be shipped in two weeks or less. 


Figure 18. Standard Offering–Welded


The common options shown in Figure 18 represent a partial offering; reference the Rosemount 114C Welded Ordering Information  
for a full list of available options.


A. Instrument connection
B. Process connection (dependent on weld point)


U. Immersion length
H. Head length


Note
Actual wetted surface varies; it is measured from the weld point to the thermowell tip.


Model Instrument 
connection threads


Head 
length (H)


Thermowell 
material


Stem 
style


Process 
connection


Mounting 
style


Immersion 
length (U)


Units


1 1 4 C X XXXXXXXXXWXXXX


161514131211987654321 10 191817


(5) Units


English (E)


Metric (M)


(6-9) Immersion length (U) 


XXXX


XXXX


(10) Mounting style


Socket weld (W)


(11-12) Process connections


AA ¾-in. Pipe


AB 1-in. Pipe


(13) Stem style


1 Straight stem


2


3


Tapered stem


Stepped stem


(14-15) Thermowell material


SC 316/316L SST


SF 304/304L SST


(16-18) Head Length  (U)


XXX


XXX


(19) Instrument connection


A ½-14 NPT


B ½-14 NPSM


Options


XX, XXX, XX


Common options


NACE certificationQ35


Q8


R21


Q73


Thermowell 
calculation
Material certification


Dye penetration test


0.5- to 42-in. (E)
Example: 0.5-in. = 0005,
42-in. = 0420


1.75- to 11.25-in. (E)
Example: 1.75-in. = 017,
10-in. = 100


25 to 1165 mm (M)
Example: 25 mm = 0025,
1165 mm = 1165


40 to 225 mm (M)
Example: 40 mm = 040,
225 mm = 225


AC 1 1/4-in. Pipe


AD 1½-in. Pipe


Weld in (D)


D M18 x 1.5p


E M20 x 1.5p


F M24 x 1.5p


Figure 19. Welded Thermowell Components


Socket weld Weld-in


UH


B


A A


B


H U
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Use the form below to record your model code:


Model Units
Immersion 
length (U)


Mounting 
style


Process 
connection


Stem 
style


Thermowell 
material


Head length (H)
Instrument 
connection 


Options


1 1 4 C


1 2 3 4 5 6 through 9 10 11 and 12 13 14 and 15 16 through 18 19 X X X X X
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Welded ordering information
Figure 20. Model Number Ordering Example


The numbers below the model number ordering example correlate to the character place numbers in the second column of the 
ordering table.


Model Units
Immersion 
length (U)


Mounting 
style


Process 
connection


Stem 
style


Thermowell 
material


Head length (H)
Instrument 
connection 


Options


1 1 4 C E 0 0 6 0 W A B 1 S C 0 5 0 A
WR5, 
Q76...


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 X X X X X


 Table 9. Rosemount 114C Welded Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.


Place #s
1-4 Model Details


Ref. 
page


★ 114C Barstock temperature thermowell
Made with a standard bore diameter of 0.26-in. (6.6 mm) and tip 
wall thickness of 0.25-in. (6.4 mm)


N/A


Place #
5 Dimension units Details


Ref. 
page


★ E English units (inches) Specifies whether length units will be in inches (in.) or 
millimeters (mm)


59


★ M Metric units (mm) 59


Place #
6-9 Immersion length (U)


Ref. 
page


★ xxxx
xxx-in., 1 to 100-in. in 1/4-in. increments (when ordered with dimension units code E)


59
Example of a 6.25-in. length where the second decimal is dropped off: 0062


★ xxxx
xxxx mm, 25 to 2500 mm in 5 mm increments (when ordered with dimension units code M)


59
Example of a 50 mm length: 0050


Place #
10 Mounting style Details


Ref. 
page


★ W Welded–socket weld N/A


★ D Welded–weld-in (only available in tapered stem profile) N/A


Place #s
11-12 Process connections Details


Ref. 
page


Welded–socket weld (W) Welded–weld-in (D) (only available in tapered stem profile)


★ AA 3/4-in. pipe 3/4-in. pipe N/A


★ AB 1-in. pipe 1-in. pipe N/A


★ AC 11/4-in pipe 11/4-in. pipe N/A


★ AD 11/2-in. pipe 11/2-in. pipe N/A


AE N/A
Custom diameters (required for Root [Axxx] and tip [Bxxx] 
modifications) 


N/A


U U
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DA N/A DIN 43772-4-7 (18 h7/3.5 mm bore/M14) N/A


DB N/A DIN 43772-4-7 (24 h7/7.0 mm bore/M18) N/A


DC N/A DIN 43772-4-7 (26 h7/7.0 mm bore/G1/2 or M20) N/A


DD N/A DIN 43772-4-7 (26 h7/9.0 mm bore/G1/2 or M20) N/A


DE N/A DIN 43772-4-7 (32 h11/11.0 mm bore/G3/4 or M27) N/A


DH N/A
Custom diameters (required for root (Axxx) and tip ( Bxxx) 
modifications


N/A


Place #
13 Stem style Details Image


Ref. 
page


★ 1 Straight
Minimum immersion length = 
1-in. (25 mm)


60


★ 2 Tapered
Minimum immersion length = 
1-in. (25 mm)


60


★ 3 Stepped
Minimum immersion length = 
3-in. (75 mm)


60


Place #s
14-15 Thermowell material Details


Ref. 
page


★ SC 316/316L dual rated 61


SD 316/316L dual rated (NORSOK) 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


★ SF 304/304L dual rated 61


★ CS Carbon steel (A-105) 61


SG 316Ti SST 61


SL 310 SST 61


SM 321 SST 61


SN 321H SST 61


SR 904L SST 61


SP 347 SST 61


AB Alloy B3 61


AC Alloy C-276 61


AG Alloy 20 61


AH Alloy 400 61


AK Alloy 600 61


AM Alloy 601 61


AN Alloy 625 61


AP Alloy 800 61


AQ Alloy 800H/HT 61


 Table 9. Rosemount 114C Welded Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.
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AR Alloy 825 61


AU Alloy C-22 61


AS Alloy F44 Mo6 61


MO Molybdenum 61


CA Chrome-Moly Grade B-11/F-11 Class II 61


CB Chrome-Moly Grade B-22/ F-22 Class III 61


CC Chrome-Moly Grade F-91 61


NK Nickel 200 61


TT Titanium Grade 2 61


DS Super duplex SST Grade F-53 61


DT Super duplex – NORSOK 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


DU Duplex 2205 Grade F51 61


DV Duplex 2205 – NORSOK 
Must order the Q8 Material Certificate to get NORSOK 
documentation


62


Place #s
16-18 Head length (H)


Ref. 
page


★ xxx
xx.x-in., 1.75 to 11.25-in. in 1/4-in. increments (when ordered with dimension units code E)


63
Example of a 6.25-in. length where the second decimal is dropped off: 062 (default head length = 1.75-in.)


★ xxx
xxx mm, 40 to 225 mm in 5-mm increments (when ordered with dimension units code M)


63
Example of a 50 mm length: 050 (default head length = 45 mm)


Place #
19 Instrument connection Details Image


Ref. 
page


★ A 1/2–14 NPT


Female threads


64


★ B 1/2–14 NPSM 64


C 3/4–14 NPT 64


D M18 � 1.5p 64


E M20 � 1.5p 64


F M24 � 1.5p 64


G G 1/2-in. (BSPF) 64


H G 3/4-in. (BSPF) 64


J M27 � 2p 64


K M14 � 1.5p 64


 Table 9. Rosemount 114C Welded Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.


H
H
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Options (include with selected model number)


Sensor/thermowell assemble to options Details
Ref. 


page


★ XT
Hand tight assembly of sensor and 
thermowell


Sensor is threaded into thermowell but only hand tightened 65


Extended product warranty Details
Ref. 


page


★ WR3 3-year limited warranty This warranty option extends manufacturer’s warranty to three or 
five years for manufacturer related defects


65


★ WR5 5-year limited warranty 65


Thermowell calculation Details
Ref. 


page


★ R21 Thermowell calculation
Set of calculations to ensure thermowells are safe in certain 
process conditions


65


NACE certification Details
Ref. 


page


★ Q35 NACE certification Meets MR0175/ISO 15156 and MR0103 requirements 66


PMI testing Details
Ref. 


page


Q76 PMI testing Verifies chemical composition of material 66


Material certification Details
Ref. 


page


★ Q8 Material certification
Certificate for material conformance and traceability in 
accordance with EN 10204 type 3.1


67


Material tests Details
Ref. 


page


M01 Low temperature Charpy Test Measures the low temperature ductility of the material 67


M02 Ultrasonic material test Examination of steel forgings for flaws and inclusions 67


Surface finish Details
Ref. 


page


Q16 Certification Certificate showing measured surface finish values 68


R14 Finish < Ra 0.3μm (12μin) Improves surface roughness of thermowell 68


Electropolish Details
Ref. 


page


R20 Electropolish Improves smoothness and surface quality 68


Hydrostatic internal pressure test Details
Ref. 


page


★ Q85 Standard internal pressure test Verifies internal structural integrity of thermowell 69


★ Q86 Externded internal pressure test
Same as standard internal pressure test but tested for twice as 
long


70


 Table 9. Rosemount 114C Welded Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.
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Canadian Registration Number Details
Ref. 


page


Q17 Canadian Registration Number
Canadian approvals for all provinces (Approved materials in 
reference section)


70


Dye penetration test Details
Ref. 


page


★ Q73 Dye penetration test Checks quality of welds and material 70


Wall thickness test Details
Ref. 


page


Q83 Ultrasonic test Checks the bore concentricity of the thermowell 71


Special cleaning Details
Ref. 


page


Q6 Special cleaning Oxygen enriched environment cleaning per ASTM G93 71


Thermowell markings Details
Ref. 


page


R40 Test markings on thermowell
External marking of the thermowell for specific tests (see 
reference page for list of tests)


71


Spherical tip Details
Ref. 


page


R60 Spherical tip Changes the flat tip to spherical 72


Plug and chain Details
Ref. 


page


R06 Stainless steel
Protects thermowell threads when sensor is not installed


73


R23 Brass 73


Vent hole Details
Ref. 


page


R11 Vent hole Allows for the venting of a thermowell 73


Root diameter (A)
Ref. 


page


Axxx
x.xx-in., 0.36 to 3.15-in. in 0.01-in. increments (when ordered with dimension units code E)


80
Examples: Code A040 = 0.4-in, Code A315 = 3.15-in. 


Axxx
xx.xx mm, 10 to 80 mm in 0.5 mm increments (when ordered with dimension units code M)


80
Examples: Code A100 = 10.0 mm, Code A755 = 75.5 mm


Tip diameter (B)
Ref. 


page


Bxxx
x.xx-in., 0.36 to 1.83-in. in 0.01-in. increments (when ordered with dimension units code E)


81
Examples: Code B040 = 0.4-in, Code B180 = 1.80-in. 


Bxxx
xx.xx mm, 10 to 46 mm in 0.5 mm. increments (when ordered with dimension units code M)


81
Examples: Code B100 = 10.0 mm, Code B455 = 45.5 mm


 Table 9. Rosemount 114C Welded Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.
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Socket weld installation


Socket weld thermowells are typically welded into a socket weld fitting. Welds should be designed according to the appropriate 
standards. It is important to order a head length (H) that leaves enough space so the instrument threads will not be deformed by 
welding at installation. The customer should also make sure the root diameter of the thermowell will fit through the inner diameter of 
the weld fitting. 


Note
When specified in a thermowell calculation, the unsupported length for a socket weld thermowell is from the point of weld (B shown 
on Figure 21 on page 54) to the thermowell tip.


Figure 21. Installation Components


A. Thermowell
B. Weld
C. Socket weld fitting
D. 1/16-in. gap
E. Weld
F. Process


Non-standard bore diameter (d) Details Image
Ref. 


page


D01 0.276-in./7.0 mm


Standard = 0.26-in. (6.6 mm) 


82


D03 0.138-in./3.5 mm 82


D04 0.386-in./9.8 mm 82


D05 0.354-in./9.0 mm 82


D06 0.433-in./11.0 mm 82


Non-standard tip thickness (t) Details Image
Ref. 


page


T01 0.197-in./5.0 mm


Standard = 0.25-in. (6.4 mm)


82


T02 0.236-in./6.0 mm 82


 Table 9. Rosemount 114C Welded Ordering Information


★The Standard offering represents the most common options. The starred options (★) should be selected for best delivery lead time.
The Expanded offering is subject to additional delivery lead time.


d


t


A


B
C
D


E


F
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Weld-in Type 4 thermowells according to DIN 43772


This section only defines the requirement necessary to provide a Type 4 thermowell according to the DIN 43772 Standard (for 
ordering information on weld-in thermowells outside the DIN Standard, see Table 9 on page 49).


The illustration below shows the breakdown of a model according to the DIN Standard:


Table 10, Table 11, and Table 12 show all required thermowell dimensions necessary to conform to DIN 43772 Type 4 and the 
relationship to the Rosemount 114C Thermowell.


Ordering process


1. Select overall length (L) and immersion length (U) from Table 10.


2. Select process connection (PC), instrument connection (IC), and bore diameter (BD) from Table 11.


Thermowell – DIN 43772 – 4 – 7 – M18 � 1.5 – 200 – 65 – 16Mo3


Name


Standard number


Type


Thermowell inside
diameter d1


Thermometer
connection thread N


Overall length L


Immersion length U


Material abbreviation
or material number


U = 65 mm L = 200 mm H = L – U = 135 mm


Rosemount 114C = U = 0065 Rosemount 114C = H = 135


 Table 10. DIN Required Lengths


Immersion length (U)
Overall length (L)


(U + H)
Head length (H)


(mm) Code (mm) (mm) Code


65 0065 110 45 045


65 0065 140 75 075


65 0065 200 135 135


125 0125 260 135 135


275 0275 410 135 135


PC = 18 h7/3.5 mm IC = M14 � 1.5 BD = 3.5 mm


Rosemount 114C = 18 h7/3.5 mm = DA Rosemount 114C = M14 � 1.5 = K Rosemount 114C = 3.5 mm = D03


 Table 11. DIN Connection Information


Process connection (PC) Instrument connection (IC) Bore diameter (BD)


Type Code Internal threads Code (mm) Code


18 h7 DA M14 � 1.5 K 3.5 D03


24 h7 DB M18 � 1.5 D 7.0 D01


26 h7 DC G1/2 (BSPF) G 7.0 D01
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3. Determine thermowell material from Table 12.


4. Apply to Rosemount 114C model as shown below:


Resulting model code example: 114C-M-0065-D-DA-2-SG-135-K-T01-D03


H. Head length
F_2, F_3, and H_1, refer to Table 13.


U. Immersion length


26 h7 DD M20 � 1.5 E 9.0 D05


32 h11 DE G3/4 (BSPF) H 11.0 D06


32 h11 DE M27 � 2 J 11.0 D06


Material = 316 Ti SST


Rosemount 114C = 316 Ti SST= SG


 Table 12. DIN Material


Thermowell material (M) Material code


Molybdenum DIN 1.5415 EN 10273 MO


Chrome-Moly B-11 DIN 1.7335 EN 10273 CA


Chrome-Moly B-22 DIN 1.7380 EN 10273 CB


316 Ti SST DIN 1.4571 EN 10272 SG


Metric Weld-in Tapered
0.5 mm tip 
thickness


114C – M – XXXX – D – XX – 2 – XX – XXX – X – T01 – XXX


U PC M H IC BD


 Table 11. DIN Connection Information


Process connection (PC) Instrument connection (IC) Bore diameter (BD)


Figure 22. Weld Mounted Thermowell Drawings (Weld-in)


∅ ∅


 Table 13. DIN Weld Mounted Thermowells (Weld-in)(1)


C
o


d
e Code D, welded (weld-in) style


Head diameter “ F_2” Tip diameter “ F_3”
Thread length 


“H_1”Process connection


DA DIN 43772-4-7 (18 h7/3.5 mm bore/M14) 18 h7 (+0.000/–0.018 mm) 9 ±0.27 16


DB DIN 43772-4-7 (24 h7/7 mm bore/M18) 24 h7 (+0.000/–0.021 mm) 12.5 ±0.38 16


DC DIN 43772-4-7 (26 h7/7 mm bore/G1/2 or M20) 26 h7 (+0.000/–0.021 mm) 12.5 ±0.38 19


DD DIN 43772-4-7 (26 h7/9 mm bore/G1/2 or M20) 26 h7 (+0.000/–0.021 mm) 15 ±0.38 19


DE DIN 43772-4-7 (32 h11/11 mm bore/G3/4 or M27) 32 h11 (+0.000/–0.160 mm) 17 ±0.38 22


1. Dimensions are in millimeters.


∅ ∅
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Welded thermowell drawings


Figure 23. Weld Mounted Thermowell Drawings (Socket Weld)(1)


A. Root diameter
B. Tip diameter
H. Head length
N. Instrument connection 


S. Socket size
U. Immersion length
d. Bore diameter
t. Tip thickness


 


Straight Tapered Stepped


1. Total length = U + H.


H


A


t


N


d


U


B B


A


S


A


 Table 14. Weld Mounted Thermowells (Socket Weld)(1)


Code
Code W, welded mounting style


Socket size “ S” Root diameter “ A” Tip diameter “ B”
Process connection


AA 3/4-in. pipe 1.05 (26.67) 0.75 (19) 0.50 (12.7)


AB 1-in. pipe 1.32 (33.4) 0.75 (19) 0.50 (12.7)


AC 11/4-in. pipe 1.66 (42.16) 0.75 (19) 0.50 (12.7)


AD 11/2-in. pipe 1.90 (48.26) 0.75 (19) 0.50 (12.7)


1. Dimensions are in inches (millimeters).


∅ ∅ ∅
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Figure 24. Weld Mounted Thermowell Drawings (Weld-in)(1)


A. Root diameter
B. Tip diameter
H. Head length


N. Instrument connection
U. Immersion length


1. Total length = U + H.


A


B


UH


N


 Table 15. Weld Mounted Thermowells (Weld-in)(1)


Code
Code D, welded mounting style


Root diameter “ A” Tip diameter “ B”
Process connection


AA 3/4-in. pipe 1.050 (26.67) .748 (19)


AB 1-in. pipe 1.315 (33.40) .846 (21.5)


AC 11/4-in. pipe 1.660 (42.16) 1.043 (26.5)


AD 11/2-in. pipe 1.900 (48.26) 1.250 (31.75)


AE Custom Specified by design modifier “AXXX” Specified by design modifier “BXXX”


1. Dimensions are in inches (millimeters).


∅ ∅
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Ordering information detail


Dimension units
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The Rosemount 114C Thermowell has the flexibility to be specified in either inches (E) or millimeters (M). 


English units (inches)


If English is selected, all lengths will be in inches.


Metric


If metric is selected, all lengths will be in millimeters.


Immersion length (U)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The immersion length normally refers to the length of the thermowell stem beginning underneath the process connection to the tip 
of the thermowell. This length is typically specified by the process designer but the general rule is at least one-third or one-half the 
pipe diameter. Thermowells longer than 42-in. will be required to have an internal pressure test (Q85) performed to ensure the 
internal cavity integrity has not been compromised. Parallel thread thermowells have a U length that actually includes the process 
threads thus requiring an extra 1-in. (25 mm) for min. U length. 


 Table 16. Minimum Immersion Length by Profile Style


Note
Long-length thermowells are those longer than 42-in. (1065 mm) and may be manufactured from two or three pieces of bar stock. 


Profile Minimum length
Minimum length 
(parallel threads)


Straight 1-in. (25 mm) 2-in. (50 mm)


Tapered 1-in. (25 mm) 2-in. (50 mm)


Stepped 3 -in. (75 mm) 4-in. (100 mm)


U
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Stem style 
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Straight style thermowells (1)


Straight style thermowells have the same diameter along the entire immersion length. They 
present the largest profile to the process medium and have the highest drag force compared 
to other styles with the same root diameter. Because of the large tip diameter, there is more 
mass to heat which slows the thermal response of the measurement assembly. The minimum 
immersion length (U) allowed with this profile is 1-in. (25 mm) except for parallel threaded thermowells that have a minimum 
immersion of 2-in. (50 mm).


Tapered style thermowells (2)


Tapered style thermowells have an outside diameter that decreases uniformly from root to 
tip. For the same root diameter, this design represents a good compromise between straight 
and stepped thermowells. It’s drag will be less than a straight style, but greater than a 
stepped style. The response time will be faster than a straight style and slower than a stepped 
style. The two general forms of a tapered stem are uniform (tapered from root to tip) and non-uniform (straight portion followed by 
tapered portion). Because of its profile shape, it is a good compromise for strength between the two other styles. It is the common 
choice for high velocity flow applications where the flow forces typically are too great to use a stepped well. The tapered design has 
faster response than the straight style offering an optimal balance of strength and response time factors. The minimum immersion 
length (U) allowed with this profile is 1-in. (25 mm) except for parallel threaded thermowells that have a minimum immersion of 2-in. 
(50 mm). The maximum length allowed for the tapered profile is; Immersion length (U) + Head length (H) <= 4-in. (1067 mm)


Stepped style thermowells (3)


Stepped style thermowells have two straight sections with the smaller diameter straight 
section at the tip. For the same root diameter as a straight profile thermowell, this design has 
less profile exposure to the flowing process and exhibits less drag force and quicker response 
time due to the smaller mass at the tip. In general, stepped thermowells will have thinner 
walls. By the geometry of its design, the stepped well has a higher natural frequency than the other styles with the same root 
diameter, and is less susceptible to vibration induced failure. Since this design has less material at the tip, its considered the best 
thermowell for fast time response. The minimum immersion length (U) allowed with this profile is 3-in. (75 mm) except for parallel 
threaded thermowells that have a minimum immersion of 4-in. (100 mm).
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Thermowell material
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The material of construction is typically the first consideration in choosing a thermowell for any given application. Three factors 
affect the choice of material: 


1. Chemical compatibility with the process media to which the thermowell will be exposed.
2. Temperature limits of the material 
3. Compatibility with the process piping material to ensure solid, non-corroding welds and junctions.


It is important the thermowell conforms to the design specs of the pipe or vessel it will be inserted into to ensure structural and 
material compatibility. The original process design most likely included temperature, pressure, and corrosive considerations as well 
as cleaning procedures, agency approvals required, and conformance with codes or standards. Since an installed thermowell 
essentially becomes part of the process, these original design considerations also apply to the thermowell and will drive the 
thermowell material of construction and mounting type selection. International pressure vessel codes are explicit about the types of 
materials and methods of construction allowed. 


 Table 17. Thermowell Materials


Code Thermowell material Flange material Code Thermowell material Flange material


SC
316/316L SST 


UNS S31600/S31603
ASTM A479


316/316L SST 
UNS S31600/S31603
ASTM A182 or A240


SP


347 SST
UNS S34700
ASTM A479
DIN 1.4550


347 SST
UNS S34700


ASTM A182 or A240
DIN 1.4550


SD(1)
316/316L SST dual rated (NORSOK) 


UNS S31600/S31603
ASTM A479 NORSOK M-630 MDS D57


316/316L SST dual rated (NORSOK)(1) 
UNS S31600/S31603


ASTM A182 NORSOK M-630 MDS D54
AB


Alloy B3 
UNS N10001 
ASTM B335 


Alloy B3 
UNS N10001 
ASTM B333 


SF
304/304L SST


UNS S30400/S30403 
ASTM A479


304/304L SST
UNS S30400/S30403 
ASTM A182 or A240


AC
Alloy C-276 


UNS N10276 
ASTM B574


Alloy C-276 
UNS N10276 


ASTM B462 or B575


SG
316T i SST 


UNS S31635 
ASTM A479 


316T i SST 
UNS S31635 
ASTM A182 


AD
Alloy C-4


UNS N06455 
ASTM B574


304/304L SST
UNS S30400/S30403
ASTM A182 or A240


SH(2)


316/316L SST with Tantalum sheath
UNS S31600/S31603 


ASTM A479


316/316L SST with Tantalum sheath
UNS S31600/S31603 
ASTM A182 or A240


AE
Alloy C-22 


UNS N06022 
ASTM B574


304/304L SST
UNS S30400/S30403
ASTM A182 or A240


Tantalum sheath UNS R05252 AF
Alloy C-22 


UNS N06022 
ASTM B574 


316/316L SST
UNS S31600/S31603
ASTM A182 or A240


SJ
316/316L SST w / PFA coating


UNS S31600/S31603
ASTM A479


316/ 316L SST w / PFA coating
UNS S31600/S31603
ASTM A182 or A240


AG
Alloy 20


UNS N08020 
ASTM B473 


Alloy 20
UNS N08020 


ASTM B462 or B463


SK
304/304L SST with PTFE coating 


UNS S30400/S30403
ASTM A479


304/304L SST with PTFE coating 
UNS S30400/S30403
ASTM A182 or A240


AH
Alloy 400 


UNS N04400 
ASTM B164


Alloy 400 
UNS N04400 


ASTM B564 or B127


SL
310 SST 


UNS S31008 
ASTM A479 


310 SST 
UNS S31008 


ASTM A182 or A240
AJ


Alloy 400 
UNS N04400 
ASTM B164


304/304L SST 
UNS S30400/S30403 
ASTM A182 or A240


SM
321 SST


UNS S32100 
ASTM A479 


321 SST
UNS S32100 


ASTM A182 or A240 
AK


Alloy 600
UNS N06600 
ASTM B166


Alloy 600
UNS N06600 


ASTM B564 or B168


SN


321H SST
UNS S32109
ASTM A479


DIN 1.4


321H SST
UNS S32109


ASTM A182 or A240
DN 1.4878


AL
Alloy 600 


UNS N06600 
ASTM B166


304/304L SST 
UNS S30400/S30403 
ASTM A182 or A240


SR


904L SST
UNS N08904
ASTM A479
DIN 1.4539


904L SST
UNS N08904
ASTMor A240


DIN 1.4539


AM


Alloy 601
UNS N06601
ASTM B166
DIN 2.4851


Alloy 601
UNS N06601


ASTM B168 or B564
DIN 2.4851

61Emerson.com/Rosemount







Rosemount 114C June 2019

NORSOK


Rosemount 114 Thermowell ordered with NORSOK will have raw material from a NORSOK M-650 approved supplier, material 
approver per NORSOK M-630 datasheet, and flange welding qualified to NORSOK M-601. The NORSOK material will also meet 
requirements of NACE MR0175/ISO 15156.


Q8 should be ordered to receive the MTR. The MTR will come with an M-650 Qualification Test Record (QTR) cover sheet. Additional 
testing required by the M-630 datasheet will be included in the MTR. 


Some of the required testing for NORSOK Duplex in addition to ASTM requirements;


 Micrographic examination at 400 to 500� magnification


 Ferrite content analysis according to ASTM E 562 or by image analysis according to ASTM E 1245. Ferrite content shall be within 
35–55 percent.


 Charpy V-notch testing according to ASTM A 370 at –46 °C. Minimum absorbed energy shall be 45 J average and 35 J single.


 Corrosion testing according to ASTM G 48 Method A. No pitting at 20� magnification; Weight loss shall be less than 
4 g/m2.


Full details of the material requirements can be found in the ASTM and NORSOK M-630 standards.


AN


Alloy 625
UNS N06625
ASTM B446
DIN 2.4856


Alloy 625
UNS N06625


ASTM B443 or B564
DIN 2.4856


DU
Duplex 2205 
UNS 31803


ASTM A479 GR F51


Duplex 2205 
UNS 31803


ASTM A182 GR F51or A240


AP


Alloy 800
UNS N08800
ASTM B408
DIN 1.4876


Alloy 800
UNS N08800


ASTM B409 or B564
DIN 1.4876


CC
Chrome-Moly Grade F-91 


UNS K90901
ASTM A182 


Chrome-Moly Grade F-91 
UNS K90901


ASTM A182 GR F-9, A217 GR C12A, 
or A387 GR 91 CL2


AQ


Alloy 800H/HT
UNS N08811
ASTM B408
DIN 1.4959


Alloy 800H/HT
UNS N08811


ASTM B409 or B564
DIN 1.4959


NK
Nickel 200


UNS N02200 
ASTM B160


Nickel 200
UNS N02200 


ASTM B162 or B564


AR


Alloy 825
UNS N08825
ASTM B425
DIN 2.4858


Alloy 825
UNS N08825


ASTM B424 or B564
DIN 2.4858


MD
Molybdenum 
UNS R03600 
ASTM B387 


Molybdenum 
UNS R03630 


ASTM A204 or B386


AU


Alloy C-22
UNS N06022
ASTM B574
DIN 2.4602


Alloy C-22
UNS N06022


ASTM B567 or B575
DIN 2.4602


CA
Chrome-Moly Grade B-11 


UNS K11797
ASTM A739 GR B-11 


Chrome-Moly Grade F-11 
UNS K11572


ASTM A182 GR F-11 CL2 or A387 
GR11 CL2


AS


Alloy F44 Mo6
UNS S31254
ASTM A479
DIN 1.4547


Alloy F44 Mo6
UNS S31254


ASTM A182 or A240
DIN 1.4547


CB
Chrome-Moly Grade B-22


UNS K21390
ASTM A739 GR B-22


Chrome-Moly Grade F-22
UNS K21590


ASTM A182 GR F-22 CL3, A217 GR 
WC9, or A387 GR22 CL2


CS
Carbon steel
UNS K03504 
ASTM A105


Carbon steel
UNS K03504 


ASTM A105, A216 GR WCB, or A515 GR 
70


DT(1) 


Super duplex (NORSOK)
UNS 32750


ASTM A479 GR F53 NORSOK 
M-630 MDS D57


Duplex 2205 (NORSOK) 
UNS 31803


ASTM A182 GR F53 NORSOK M-630 
MDS D54


TT
Titanium grade 2 


UNS R50400
ASTM B348 GR 2 


Titanium grade 2 
UNS R50400


ASTM B381 GR 2 
DV(1) 


Duplex 2205 (NORSOK)
UNS 31803


ASTM A479 GR F51 NORSOK 
M-630 MDS D47


Duplex 2205 (NORSOK) 
UNS 31803


ASTM A182 GR F51 NORSOK M-630 
MDS D44


DS
Super duplex
UNS 32750


ASTM A479 GR F53 


Super duplex
UNS 32750


ASTM A182 GR F53 or A240
MO


Molybdenum
UNS R03600
ASTM B387


DIN 1.5415 EN 10273


Molybdenum
UNS R03630


ASTM A204 or B386
DIN 1.5415 EN 10222-2


1. Material supplier qualified per NORSOK M-650; material qualified per NORSOK M-630.


2. Sheath thickness = 0.01-in. (0.38 mm).


 Table 17. Thermowell Materials


Code Thermowell material Flange material Code Thermowell material Flange material
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Head length (H)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Head length is the distance from the bottom of the process connection to the top of the thermowell. Each style has a minimum head 
length; the length specified must meet or exceed that minimum. It is shown below for all process connection styles.


Note
The industry standard minimum head length for flanged and Van Stone thermowells with connections under Class 900 (ASME B16.5) 
or PN 100 (EN 1092-1) is 2.25-in. (60 mm).


 Table 18. Recommended Minimum Head Length(1)


1. Dimensions are in inches (millimeters).


Process connection Minimum head length (H)


Threaded
1.75 (45)


Welded


H


 Table 19. Recommended Minimum Head Length by Connection Class for ASME B16.5(1)


Connection size Connection class


Flanged 150 300 400/600 900/1500 2500
3/4 N/A 1.75 (45) N/A N/A N/A


1 1.75 (45) 2.00 (50) 2.00 (50) 2.50 (65) N/A


11/2 1.75 (45) 2.00 (50) 2.00 (50) 2.50 (65) 3.00 (75)


2 1.75 (45) 2.00 (50) 2.00 (50) 2.75 (70) 3.25 (80)


3 2.00 (50) N/A N/A N/A N/A


4 2.00 (50) N/A N/A N/A N/A


6 2.00 (50) N/A N/A N/A N/A


Flanged with RTJ 150 300 400/600 900/1500 2500
3/4 N/A 2.00 (50) N/A N/A N/A


1 1.75 (45) 2.00 (50) 2.00 (50) 2.50 (65) N/A


11/2 2.00 (50) 2.00 (50) 2.00 (50) 2.50 (65) 3.25 (80)


2 2.00 (50) 2.00 (50) 2.00 (50) 2.75 (70) 350 (85)


3 2.25 (60) N/A N/A N/A N/A


4 2.25 (60) N/A N/A N/A N/A


6 2.25 (60) N/A N/A N/A N/A
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Instrument connection
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Van Stone 150 300 400/600 900/1500 2500


1 1.75 (45) 1.75 (45) 1.75 (45) 2.00 (50) 2.25 (60)


11/2 1.75 (45) 1.75 (45) 1.75 (45) 2.25 (60) 2.75 (70)


2 1.75 (45) 1.75 (45) 2.00 (50) 2.75 (70) 3.25 (80)


Van Stone with RTJ 150 300 400/600 900/1500 2500


1 1.75 (45) 1.75 (45) 2.25 (60) 2.25 (60) 2.50 (65)


11/2 1.75 (45) 2.00 (50) 2.00 (50) 2.50 (65) 3.00 (75)


2 1.75 (45) 2.00 (50) 2.25 (60) 3.00 (75) 3.50 (90)


1. Dimensions are in inches (millimeters).


 Table 19. Recommended Minimum Head Length by Connection Class for ASME B16.5(1)


Connection size Connection class


 Table 20. Recommended Minimum Head Length by Connection Class for EN 1092-1(1)


Connection size Connection class 


Flanged PN 2.5/6 PN 10/16 PN 25/40 PN 63 PN 100


DN 20 40 45 50


DN 25 40 45 50


DN 40 40 45 50


DN 50 40 45 55 60


DN 65 40 45 50 55 60


DN 80 40 45 50 55 60


DN 100 40 45 50 55 60


1. Dimensions are in millimeters.


Thread Specification Internal thread
1/2–14 NPT SAE-AS 71082


1/2–14 NPSM ASME B1.20.1, 8 threads minimum
3/4–14 NPT SAE-AS 71082


M18 � 1.5p


BS 3643


M20 � 1.5p


M24 � 1.5p


M27 � 2p


M14 � 1.5p


G1/2-in. (BSPF) ISO 228/1 (BS 2779)


G3/4-in. (BSPF) ISO 228/1 (BS 2779)
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Sensor/thermowell assemble to options (XT, XW)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


XT


This option is selected when a Rosemount 214C Sensor is ordered with the Rosemount 114C Thermowell. This ensures the sensor is 
threaded into the thermowell, but only hand tightened.


XW


This option is selected when a Rosemount 214C Sensor is ordered with the Rosemount 114C Thermowell. This ensures the sensor is 
threaded into the thermowell and torqued for a process-ready installation.


Extended product warranty (WR3, WR5)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The extended product warranty options are available in three or five year coverage plans. In the model string, order option codes 
WR3 for a three year extended warranty or WR5 for a five year warranty. This coverage is an extension of the manufacturer's limited 
warranty and states that the goods manufactured or services provided by seller will be free from defects in materials or workmanship 
under normal use and care until the expiration of the applicable warranty period.


Thermowell calculation (R21)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The ASME PTC 19.3TW is internationally recognized as a mechanical design standard yielding reliable thermowell service in a wide 
range of temperature measurement applications. It includes evaluation of stresses applied to a barstock thermowell as installed in a 
process based on the design, material, mounting method, and process conditions. The documentation provided will detail the 
process information, thermowell geometry, and comprehensive calculation analysis. It will also provide an acceptable or 
unacceptable statement based on the analysis.


There are four quantitative criteria in ASME PTC 19.3 TW for a thermowell to be found acceptable for a particular set of process 
conditions:


 Frequency Limit: the resonant frequency of the thermowell must be sufficiently high so that destructive oscillations are not 
excited by the fluid flow.


 Dynamic Stress Limit: the maximum primary dynamic stress must not exceed the allowable fatigue stress limit. If the design 
requires that the thermowell pass through the in-line resonance to get to the operating conditions, there is an additional fatigue 
check at resonance.


 Static Stress Limit: the maximum steady-state stress on the thermowell must not exceed the allowable stress, as determined by 
the Von Mises criteria.


 Hydrostatic Pressure Limit: the external pressure must not exceed the pressure ratings of the thermowell tip, shank, and flange 
(or threads).
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In addition, the suitability of the thermowell material for the process environment must be considered. This means the designer must 
evaluate how corrosion and erosion affects the thermowell as well as how exposure to the process conditions affects material 
properties.


For detailed information about this standard, refer to the Thermowell Calculations White Paper. Emerson advises that all thermowells 
should have a wake frequency calculation performed to ensure they are suitable for the process conditions in their application. 
Emerson assumes that the customer has either done their own calculations or understands the risks of not having calculations done if 
this option is not requested.


NACE certification (Q35)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


This option certifies that thermowell materials used are compliant to NACE MR0175/ISO 15156 and NACE MR0103. The material 
certification provided will list compliance to the referenced standard.


PMI testing (Q76)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Positive Material Identification (PMI) is a test that verifies the thermowell material is as specified by the Rosemount 114C model code. 
X-ray/radiograph fluorescence (XRF) is used to provide elemental analysis in a nondestructive manner. The certificate will provide 
PMI results in comparison with the applicable material standards for each individual thermowell and state the reference standard. 
Two points are provided on flanges. All other thermowell components (including welds) will have a single point. XRF will not detect 
carbon in steels. PMI can be marked on the thermowell by choosing option R40. Due to type of technology used carbon steel material 
is exempt from this testing.


Material code NACE certified material


SC 316/316L Dual Rated


SF 304/304L Dual Rated


SL 310 SST


SM 321 SST


SN 321H SST


SP 347 SST


SR 904L SST


AB Alloy B3


AC Alloy C-276


AG Alloy 20


AH Alloy 400


AK Alloy 600


AM Alloy 601


AN Alloy 625


AR Alloy 800


AQ Alloy 800H/HT


AR Alloy 825


AS Alloy F44 Mo6


AU Alloy C-22


CA Chrome-Moly Grade B-11/F-11 Class II


CB Chrome-Moly Grade B-22/ F-22 Class III


Material code NACE certified material
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Material certification (Q8)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Material certificate and traceability in accordance with EN 10204 Type 3.1 Inspection Certificate. The certificate provided will 
document the heat code, chemical analysis, and testing required by material standards. 


Low temperature Charpy test (M01)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Test is performed in accordance with ASTM A370 and report will be include in the Material Traceability Report (Q8). This report must 
be ordered if any documentation is required. Charpy test will be done to check toughness of the raw bar and flange material used for 
the construction of the thermowell. The table below shows the material available with the option, test temperature, and acceptance 
criteria.


When ordering this option with any weld documentation (Q66-Q68), note that there is a separate set of documents needed to meet 
the test requirements. There are Q66-68 weld documents specifically for M01 tested material.


Ultrasonic material test (M02)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Ultrasonic examination will be done to check quality of the raw bar and flange material used for thermowell construction. The testing 
shall be performed in accordance with procedures specified in ASTM A388 by a Level 2 inspector. Calibration and acceptance criteria 
shall be per API 6A. 


Material Material codes Charpy temperature Acceptance impact value


Duplex


DS – Super duplex
DT – Super duplex (NORSOK)
DU – Duplex
DV – Duplex (NORSOK)


–58 °F (–50 °C)
Average: 45 J (33 ft-lb)


Minimum: 35 J (26 ft-lb)


300 Series SST


SC – 316/316L SST
SD – 316/316L SST (NORSOK)
SF – 304/304L
SG – 316 Ti
SH – 316/316L with tantalum sheath
SJ – 316/316L with PFA coating
SK – 304/304L with PTFE coating
SM – 321 SST


–321 °F (–196 °C)
Average: 60 J (44 ft-lb)


Minimum: 55 J (41 ft-lb)
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Surface finish certification (Q16)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Thermowell surface finish is typically done to remove all the burrs and sharp edges which smooths the thermowell stem surface. The 
Rosemount 114C comes with a standard surface finish of T32 in. CLA N6 (0.8 μm Ra) or better. This option provides a certificate 
that documents the maximum surface finish reading for stem and flange (when applicable) and a pass/fail statement. Improved 
surface finish options are also available for the Rosemount 114C (see options R14 and R20).


Surface finish <Ra 0.3 μm (12 μin) (R14)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Improves surface finish to be less than Ra 0.3 μm. An improved surface finish will increase corrosion resistance and make the 
thermowell easier to clean. This is common in sanitary applications.


Electropolish (R20)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The electropolish process uses a combination of electrical current and chemicals to improve the surface finish. The surface will 
appear shiny and polished. It can have an advantage over mechanical polishing because there is no cold work involved that can lead 
to scratches, strains, metal debris, and embedded abrasives on the surface. An improved surface finish will increase corrosion 
resistance and make the thermowell easier to clean. This is common in sanitary applications. 


Stepped instrument threads (R61)


Back to Van Stone ordering table


Threads are recessed and begin 0.35-in. (9 mm) from the top of the face of the thermowell's instrument connection entry as shown 
below:


Standard external hydrostatic pressure test (Q5)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Thermowells are tested at room temperature for 10 minutes. Water is certified to have a chlorine content of less than 30 ppm. The 
certificate will document the chlorine content, hydrostatic test pressure level, duration, and test results. The pressure rating (in psi) 
for the different thermowell mounting styles is given below.


μ
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Flanged and Van Stone


Hydrostatic pressure test levels are in accordance with ASME B16.5. When the table below and the standard conflict, the standard 
shall govern.


DIN flanged thermowells


Threaded thermowells


1500 psi


Extended external hydrostatic pressure test (Q9)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Thermowells are tested at room temperature for 20 minutes. Water is certified to have a chlorine content of less than 30 ppm. The 
certificate will document the chlorine content, hydrostatic test pressure level, duration, and test results. The pressure rating (in psi) 
for the different thermowell mounting styles are the same as the standard external pressure test.


Standard internal hydrostatic pressure test (Q85)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


This test is performed at room temperature for a minimum of 10 minutes to 3000 PSI. The water used here is certified to ensure a 
chloride content of less than 30 PPM. The certificate provided will document the chloride content, hydrostatic test level, duration, 
and results. Thermowells longer than 42-in. will be required to have an internal pressure test (Q85) performed to ensure the internal 
cavity integrity has not been compromised.


Flange class (lb)


Thermowell material (psi)


NK
AH, AQ, 


TT
SC, SD, SF, SG, SH, SJ, SK, SL, SM, 
SN, SP, AP, AM, AD, AE, AF, AJ, AL


CS SR
AG, AK, CA, AB, AC, CB, 
CC, DU, DT, DV, AN, AR, 


AU, AS, MO, DS


150 300 350 425 450 450 450


300 725 900 1100 1125 1125 1125


600 1450 1800 2175 2225 2250 2250


1500 (900) 3600 4500 5400 5575 5600 5625


2500 6000 7500 9000 9275 9300 9375


 Table 21. External Pressure Test–DIN


DIN flanged thermowells


Nominal pressure (bar) Test pressure (bar)


16 40


40 100


100 250


Test to 2.5� nominal pressure rating
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Extended internal hydrostatic pressure test (Q86)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


This test is performed at room temperature for a minimum of 20 minutes to 3000 PSI. The water used here is certified to ensure a 
chloride content of less than 30 PPM. The certificate provided will document the chloride content, hydrostatic test level, duration, 
and results. Thermowells longer than 42-in. will be required to have an standard internal pressure test (Q85) performed to ensure the 
internal cavity integrity has not been compromised.


Canadian registration number (Q17)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Any pressure vessel, piping system, or fitting used in Canada is required by law to have a CRN (Canadian Registration Number). This 
ensures all pressure vessels, piping systems, and fittings are built under appropriate quality control programs. This CRN is for all 
Canadian provinces but the end destination province still needs to be known during the order process.


Dye penetration test (Q73)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Dye or liquid penetration testings are performed by ASME Level II or III trained inspectors. These tests are all done in accordance to 
ASME Section V, Article 6 with an acceptance criteria per ASME Section III, Div 1 NB-2546. The certificate will document the 
inspectors name, dye penetration acceptance criteria, and test result.


Material code CRN approved material Material code CRN approved material


SC 316/316L Dual Rated AK Alloy 600


SF 304/304L Dual Rated AL Alloy 600 (with 304 SST Flange)


SH 316 SST with Tantalum Sheath AM Alloy C-22


SJ 316L SST with PFA Coating AN Alloy 625


SK 304 SST with PTFE Coating AP Alloy 800


SL 310 SST AQ Alloy 800H/HT


SM 321 SST AR Alloy 825


SN 321H SST CA Chrome-Moly Grade B-11/F-11 Class II


SP 347 SST CB Chrome-Moly Grade B-22/F-22 Class III


AB Alloy B3 CC Chrome-Moly Grade F-91


AC Alloy C-276 CS Carbon Steel (A-105)


AG Alloy 20 TT Titanium Grade 2


AH Alloy 400 DU Duplex 2205 Grade F51


AJ Alloy 400 (with 304 SST Flange)
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Wall thickness test (Q83)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Ultrasonic examination performed to check stem wall thickness. Min and max wall thickness measurements shall be recorded 
25 mm or 1-in. from the thermowell tip. Bore position should be 10 percent of minimum stem wall thickness at nominal dimensions 
(see image below).


Special cleaning (Q6)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Special cleaning for oxygen/special service to be performed in accordance to ASTM G93. The procedure to be qualified using ASTM 
G93 Type II quantitative tests. The documentation provided for this test will have a compliance statement to ASTM G93. All cleaned 
thermowells will come in a sealed plastic bag to prevent contamination. Not available with carbon steel or any coated material.


Thermowell markings (R40)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


This options provides the ability to have certain test markings on the thermowell. Below are the tests available for this option.


 Q5 — Standard external pressure tests the values and units 


 Q76 — PMI will be marked on the head length portion of the thermowell and on the top of the flange if applicable


 Q9 — Extended external pressure test values and units


 Q85 — Standard internal pressure tests values and units


 Q86 — Extended internal pressure tests values and units
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Welding procedure qualification record (Q66)


Back to Flanged ordering table


A record of a test performed and tested to ensure that the procedure will produce a good weld. Documentation to be supplied in 
accordance with QW-200.2 ASME Section IX.


The records for thermowells with option M01 (low temperature charpy) are different and are highlighted when choosing to ensure 
the right documents are submitted to the customer.


Welder performance qualifications (Q67)


Back to Flanged ordering table


A test certificate that shows whether a welder possesses the necessary experience and knowledge to perform the specifications of a 
particular weld procedure. Documentation to be supplied in accordance with QW-301.4 ASME Section IX.


Welding procedure specification (Q68)


Back to Flanged ordering table


A formal written document that describes and provides direction to a welder or welding operator for making sound and quality 
production welds per code requirements. Documentation to be supplied in accordance with Article V, ASME Section IX.


Phased array ultrasonic test (Q80)
Back to Flanged ordering table


This test is only available on the full penetration weld flanged thermowells. Testing shall be performed in accordance with ASME 
section V article 4. Inspection criteria shall be per ASME Section VIII Div 1 per UW3 and conducted by a Level 2 Inspector. The 
certificate provided with this option will document the results and the inspectors acceptance criteria .


X-ray/radiograph test (Q81)
Back to Flanged ordering table


Weld joints to be examined for any internal imperfections. Available only with full penetration flanged thermowells. test shall be 
performed according with ASME section V, article 24. Inspection criteria shall be per ASME section VIII, Div 1 per UW-51 by a level 2 
inspector. Supplier to x-ray report for 10 years. Certificate shall include inspector, acceptance criteria and results. Marking made 
during test shall be removed.


Spherical tip (R60)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Radius of spherical tip (B) is the same as the specified thermowell tip radius. Thermowell will still maintain specified “U” length.


MAX = t+ 3.5
MIN = t
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Stainless steel plug and chain (R06)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The plug and chain are made from stainless steel. This plug is used to protect the thermowell threads when a sensor isn't installed. It 
also keeps elements such as rain, dust, and dirt out of the thermowell.


Brass plug and chain (R23)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The plug and chain are made from brass. This plug is used to protect the thermowell threads when a sensor isn't installed. It also 
keeps elements such as rain, dust, and dirt out of the thermowell.


Vent hole (R11)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


The vent hole allows for the venting of a thermowell. Vent or weep holes are often used to prevent gas buildup in certain applications. 
This option is useful in applications where gas build up is a concern. Process fluid leakage from the vent hole is an indicator of 
thermowell failure.
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Flange face – concentric serrations (R09)
Back to Flanged ordering table


Back to Van Stone ordering table


This option changes the flange face so it has concentric serrations covering the wetted portion of the flange raised face. It is installed 
with an inside bolt circle (IBC) gasket/ring gasket, which extends to and is centered by the bolts. This flange face is designed per the 
ASME B16.5 standard. 


Figure 25. Installation Components


A. Thermowell 
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


Flange face – flat (R10)
Back to Flanged ordering table


This option changes the flange face so it has no raised section on the wetted portion of the flange face. The flat face is finished with 
spiral serrations. This style is frequently used where the mating flange is made from a casting or fragile material. It can be installed 
with ring gaskets or full face gaskets that extend past the bolt holes. This flange face is designed per the ASME B16.5 standard.


A


B


C


D


E
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Figure 26. Installation Components


A. Thermowell 
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


Raised face – Type B2 (R15)
Back to Flanged ordering table


This option provides a smoother finish to the flange face compared to the standard Type B1 flange face.


Figure 27. Installation Components


A. Thermowell 
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


A
B


C


D


E


A
B


C


D


E
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Flange face – RTJ (R16)
Back to Flanged ordering table


Back to Van Stone ordering table


This option changes the flange face so it has a ring type joint (RTJ). The RTJ flange face is common for high pressure applications using 
Class 600 flanges or higher. Both mating flanges have grooves that can accept a RTJ gasket which is usually made of solid metal. This 
flange face is designed per the ASME B16.5 standard. 


Figure 28. Installation Components


A. Thermowell 
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


Flange face – groove, Type D (R18)
Back to Flanged ordering table


Back to Van Stone ordering table


Type C “tongue” will mount to Type D “groove”. 


A


B


C


D


E
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Figure 29. Installation Components


A. Thermowell 
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


Flange face – tongue, Type C (R19)
Back to Flanged ordering table


Back to Van Stone ordering table


Type C “tongue” will mount to Type D “groove”. 


Figure 30. Installation Components


A. Thermowell 
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process
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Flange face – spigot, Type E (R24)
Back to Flanged ordering table


Back to Van Stone ordering table


Type E “spigot” will mount to type F “recess”. 


Figure 31. Installation Components


A. Thermowell 
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


Flange face – recess, Type F (R25)
Back to Flanged ordering table


Back to Van Stone ordering table


Type E “spigot” will mount to type F “recess”. 
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Figure 32. Installation Components


A. Thermowell 
B. Bolt/washers
C. Ring gasket
D. Nozzle and mating flange
E. Process


Thermowells with wrench flats (R37)
Back to Threaded ordering table


This option only applies to threaded thermowells made from exotic materials. By default, these thermowells are made with two 
wrench flats; this option must be selected to get hex (6) wrench flats.


Figure 33. Wrench Flats


Standard Option R37
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Root diameter (A0XX)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Larger root diameters will provide greater strength. Changing the root diameter is helpful when designing a thermowell to pass wake 
frequency calculations. 


Guidelines on specifying design modifiers based on the stem profile are as follows:


 Straight – only root diameter (Axxx) should be specified


 Tapered – both root (Axxx) and tip diameter (Bxxx) must be specified


 Stepped – if root diameter (Axxx) only is specified, the tip will be standard 0.5-in diameter; if tip diameter (Bxxx) is ordered, root 
diameter (Axxx) must also be specified


 Table 22. Exotic Materials


Code Material Code Material Code Material


AB Alloy B3 AL
Alloy 600 


with 304/304L SST flange)
CA


Chrome-Moly Grade B-11/F-11 
Class II 


AC Alloy C-276 AU Alloy C-22 CB
Chrome-Moly Grade B-22/ F-22 


Class III 


AD
Alloy C-4 


(with 304/304L SST flange)
AM Alloy 601 CC Chrome-Moly Grade F-91


AE
Alloy C-22 


(with 304/304L SST flange)
AN Alloy 625 NK Nickel 200


AF
Alloy C-22


(with 316/316L SST flange)
AP Alloy 800 TT Titanium Grade 2


AG Alloy 20 AQ Alloy800H/HT DS Super duplex SST Grade F-53


AH Alloy 400 AR Ally 825 DT
Super duplex SST Grade F-53 


(NORSOK)


AJ
Alloy 400 


(with3 04/304L SST flange)
AS Alloy F44 Mo6 DU Duplex 2205 Grade F-51


AK Alloy 600 MO Molybdenum DV Duplex 2205 Grade F-51 (NORSOK)


A
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Tip diameter (B0XX)


Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Smaller tip diameters will improve time response. Changing the tip diameter is helpful when designing a thermowell to pass wake 
frequency calculations. 


Guidelines on specifying design modifiers based on the stem profile are as follows:


 Straight – only root diameter (Axxx) should be specified


 Tapered – both root (Axxx) and tip diameter (Bxxx) must be specified


 Stepped – if root diameter (Axxx) only is specified, the tip will be standard 0.5-in. diameter; if tip diameter (Bxxx) is ordered, root 
diameter (Axxx) must also be specified


 Table 23. Sample Root Diameters


Code Dimension (E) Code Dimension (M)


A040 0.4-in. A100 10 mm


A045 0.45-in. A110 11 mm


A100 1.00-in. A205 20.5 mm


A310 3.10-in. A790 79 mm


A315 3.15-in. A800 80 mm


 Table 24. Sample Tip Diameters


Code Dimension (E) Code Dimension (M)


B040 0.4-in. B120 12 mm


B045 0.45-in. B130 13 mm


B100 1.00-in. B205 20.5 mm


B175 1.75-in. B450 45 mm


B180 1.80-in. B460 46 mm


B
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Bore diameter (d0X)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Bore diameter (d) can be selected to accommodate different temperature sensor sizes. Time response is improved when the sensor 
and thermowells have a tighter fit.


Tip thickness (t0X)
Back to Threaded ordering table


Back to Flanged ordering table


Back to Van Stone ordering table


Back to Welded ordering table


Tip thickness (t) is specified as the minimum thickness and measured from the top of the gun drill web as shown in the figure below


 Table 25. Available Bore Diameters


Code Dimension Code Dimension (M)


D01 0.276-in./7.0 mm D05 0.354-in./9 mm


D03 0.138-in./3.5 mm D06 0.433-in./11 mm


D04 0.385-in./9.8 mm


d


t


 Table 26. Available Tip Thicknesses


Code Dimension


T01 0.197-in./5.0 mm


T02 0.236-in./6.0 mm
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Van Stone stub thickness (F0X)


Back to Van Stone ordering table


Van Stone stub thickness is the thickness of the surface on which 
the flange lies as shown in the figure below.


Fillet radius (E0X)
Back to Flanged ordering table


Back to Van Stone ordering table


Lap Joint flanges are machined with a flat face and a fillet radius 
to accommodate the stub end or pipe lap as shown in image 
below.


 Table 27. Available Stub Thicknesses


Code Dimension


F01 0.591-in. (15 mm)


F02 0.787-in. (20 mm)


 Table 28. Available Fillet Radius 


Code Dimension


E01 0.118-in. (3.0 mm)


E02 0.197-in. (5.0 mm)


f


e e
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Lap flange material for Van Stone design (C0X)
Back to Van Stone ordering table


This option is only available when the Van Stone (V) mounting configuration is selected. By default, a Van Stone thermowell comes 
with a carbon steel A105 lap flange. These options give the choice of having the thermowell ordered without a flange, with a 
316/316LSST flange, or with a flange of similar material as the thermowell stem. Below are some model string examples of the 
standard offering and options for reference:


Example model: 114CE0030VAA2SC032A – carbon steel A105 lap flange with 316/316L SST thermowell stem provided (standard) 


Example model: 114CE0030VAA2SC032AC01 – no lap flange, only thermowell stem provided 


Example model: 114CE0030VAA2SC032AC02 – changes default carbon steel A105 lap cover flange to 316/316LSST flange 


Example model: 114CE0030VAA2SC032AC03 – changes default cover flange to match thermowell stem material


Note
Coatings do not apply to lap flange.
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Figure 6. Thread Mount Thermowell Drawings (Tapered Thread)'"
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Table 2. Thread Mount Thermowells (Tapered Thread)(")
Code threaded | wrench flatsize "
codel mounting style Root diameter | Root diameter | Tip dlameter | Root dlameter Thread
Process | Metricunits | English unics | Stepped stem | tapered stem | tapered stem | straightstem | specification
connection “P” | (codeM) | (codeE)
AA 2-1aNPT 1.18(30) 1'/3(28.6) 067(17) 0.67(17) 050(12.7) 0.669(17)
A8 | araner T18G0) | 1588 07519) 089225 063(15) 071(18) NPTperSAE-AS
AC 1-11.5NPT. 134(34) 1/4(31.8) 0.85(215) 1.04(26.5) 071(18) 071(18) (reference PS-71)
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