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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and are
intended for use in the oil and gas production
facilities,  oil  refineries, chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can select
his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran.

Postal Code- 1585886851

Tel: 021- 88810459-60 & 021- 66153055
Fax: 021-88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER :

Means the “Company”" where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract documents.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.
EXECUTOR:

Executor is the party which carries out all or part of
construction and/or commissioning for the project.

INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.
SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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1. SCOPE

This standard represents the minimum and
general engineering requirements for different
types of temperature measurement and control
instruments, which are used widely in oil, gas
and petrochemical industries.

Temperature instruments will be discussed in this
standard within different sections, which are as
follow:

- General.

-Filled System and Bimetallic Dial
Thermometers.

-Resistance Type Temperature Measurement.
- Thermocouples.

- Thermowells and Pockets of Thermometers.
- Temperature Transmitters.

-Temperature Indicating, Recording and
Controlling Instruments.

- Radiation-type pyrometers
- Optical pyrometers

For custody transfer temperature measurement
reference to be made to chapter 7 of API’s
“Manual of petroleum measurement standards”.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Oct. 1997, as amendment No. 1 by circular No.
6.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on May 2010, which is issued as
revision (1). Revision (0) of the said standard
specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.

2. REFERENCES

Throughout this Standard the following dated
and undated standards/codes are referred to.
These referenced documents shall, to the extent
specified herein, form a part of this standard. For
dated references, the edition cited applies. The
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applicability of changes in dated references that
occur after the cited date shall be mutually
agreed upon by the Company and the Vendor.
For undated references, the latest edition of the
referenced documents (including any
supplements and amendments) applies.

API (AMERICAN PETROLEUM INSTITUTE)
RP 551 "Process Measurement

Instrumentation-Temperature"

RP 556 "Instrumentation and Control
System for Fired Heaters and
Steam Generators"

MPMS "Manual of Petroleum
Measurement Standards"

Chapter 7:  "Temperature Determination"

ANSI (AMERICAN NATIONAL STANDARDS
INSTITUTION)

B16.5 "Pipe Flanges and Flanged
Fittings"
ISA-MC96.1 "Temperature Measurement
Thermocouples"
ASME (AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)
CSD-1 "Control and Safety Devices for

Automatically Fired Boilers”

PTC 19.3 "Temperature Measurement
Instruments and Apparatus"

PVHO-1 "Safety Standard for Pressure
Vessels for Human Occupancy"

IEC  (INTERNATIONAL
ELECTROTECHNICAL COMMISSION)

60079 "Electrical Apparatus for
Explosive Gas Atmospheres"

60529 "Classification of Degrees of
Protection Provided by
Enclosure (IP Code)"

60584 "Thermocouples” Part 1
Reference Tables"
60751 "Industrial Platinum Resistance

Thermometer Sensors"

61520 "Metal thermowells for
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thermometer sensors—Functional
dimensions"

BSI(BRITISH STANDARDS INSTITUTION)

BS 1560 "Specification for Steel Pipe
Flanges (Nominal Sizes % in.
to 24 in.) for Petroleum
Industry"

BS 2765 "Specification for
Dimensions of Temperature
Detecting Elements and
Corresponding Pockets"

BS 5235 "Dial-type Expansion
Thermometers"
BS 6175 "Temperature  Transmitters

with Electrical Output”

IPS(IRANIAN PETROLEUM STANDARDS)

IPS-E-GN-100 "Engineering Standard for
Units"

IPS-E-IN-190 "Engineering Standard for
Transmission Systems"

IPS-M-IN-120 "Material Standard for
Temperature Instruments"

[PS-C-IN-120 "Construction and Installation
Standard for Temperature
Instruments"

3. UNITS

This Standard is based on International System
of Units (SI), as per IPS-E-GN-100, except
where otherwise is specified.

4. GENERAL

4.1 Mercury-in-steel thermometers shall be used
for transmission, local indication, local recording
or local control of temperature.

4.2 Bimetallic dial thermometers shall be used
when local indication is required, and when
errors in indication in excess of 1% of the span
are acceptable.

Note:

They are not recommended for areas with salt
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laden or corrosive atmosphere.

4.3 Mercury-in-glass thermometers shall be used
for test measurements.

4.4 Thermal-filled systems shall be normally
used for local temperature indication and on
pneumatic control systems where control over
narrow span is required. See Table 3.

4.5 Thermocouples or resistance thermometers
are the preferred means of temperature
measurement for centralized control and for
multipoint indication or recording.

4.6 The choice between resistance thermometers
and thermocouples shall be made taking the
following points into consideration:

a) Where accuracy of measurement greater
than that obtainable with a thermocouple is
required, a resistance thermometer shall be
used.

b) Resistance thermometers shall not be used
where high frequency vibration is present,
e.g. in high velocity steam or gas streams.

¢) Resistance thermometers will be considered,
when differential temperature measurement is
required over a narrow span, and for
temperature measurements which require a high
speed of response. (See Figs. 20 and 21).

d) Resistance thermometers shall be used,
when mean temperature measurement is
required over a zone.

e) Resistance thermometers shall be used
where; condensation within a protective
pocket would preclude the wuse of
thermocouples, (e.g. low temperature
applications).

Should it be absolutely necessary to use
thermocouples for sub-zero temperature, special
precautions shall be taken in order to eliminate
short circuiting of the thermocouple wires, such
as thermocouples with protective sheath.

4.7 Where precise control is not essential, self-
acting temperature controllers may be used.

4.8 Temperature switches, locally mounted, shall
be the filled system bulb type or bimetallic
element. They shall meet the electrical
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classification and shall have mercury or micro
switches. Removable thermowells shall be
furnished.

Temperature switches mounted in the control
room or on a local panel may be thermocouple
actuated. These shall have cold junction
compensation.

5. FILLED SYSTEM AND BIMETALLIC
DIAL THERMOMETERS

5.1 The filled system thermometer is designed to
provide an indication or record of temperature at
some distance from the point of measurement.
The sensitive or measuring element (bulb)
contains a gas, vapor or liquid which changes in
physical characteristics with temperature. This
change is communicated through a capillary to
bourdon tube, bellows or diaphragm. The
bourdon (or bellows or diaphragm) responds to
the signal from the bulb to provide a motion
related in some definite way to the bulb
temperature.

5.2 Vapor filled systems are preferred for narrow
span or cross ambient temperature.

Liquid and gas filled system is preferred for wide
span and elevated temperature.

(See Table 3 & 4, Fig. 31).

5.3 Generally, capillary tubing is required to
transmit the temperature bulb signal to the
instrument case. The capillary runs from the bulb
the instrument activating mechanism. The
transmitted signal is in the form of a pressure
which represents the instantaneous temperature
sensed by the bulb. It shall be required to restrict
separation of the bulb from the actuating
mechanism to a certain limit as described in table
3. Capillary tubing shall be supplied with
adequate protection against corrosion and
accidental mechanical damage. Capillary tubing
of all filled system with remote bulb shall be
adequately compensated.

Capillary tubing shall be supported throughout
its length.

5.4 Case compensation is accomplished by bi-
metallic spring "d" rotating pressure spring "c" in
an opposite direction so as to counteract for
thermal expansion of the liquid in the spring due

to ambient temperature changes. (See Fig. 34)
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5.5 Case and capillary compensation is
accomplished by means of an auxiliary spiral and
capillary tubing. The compensating capillary
extends parallel to the measuring capillary to
terminate at the bulb of the measuring system.
The measuring and compensating spirals are
interconnected so as to expand in opposite
directions. Therefore, a change in temperature
within the instrument case or along the capillary
tubing will affect both actuating spirals by the
same amount, and therefore the measurement
will be responsive only to the measuring spiral.
(See Fig. 35)

A different approach is used by one instrument
manufacturer to compensate for ambient
temperature conditions. The system consists of the
usual bulb, capillary and spring components.
Compensation is obtained by using a special alloy
"filler wire" extending through the bore of the
capillary tubing. The filler wire has a coefficient
of expansion so related to that of the tubing and
the liquid that fills the system, so that expansion
and contraction of the mercury is exactly
counteracted by the difference in expansion of the
capillary tubing and its filler wire.

5.6 Nominal insertion length shall be selected to
allow complete immersion of the bulb in the
measured fluid. To obtain best results immersion
length should be at least 75 mm for water, 100
mm for oils and gases.

It is recommended that an additional 20-50 mm
immersion be used in order to nullify the effect of
heat conduction through metal in the well neck.
Generally this shall not be used for more than
550°C.

5.7 The error due to the effect of the head of
liquid if the detecting element and gage are at
different levels shall be taken into account in
calibration.

5.8 Bimetallic temperature indicating
thermometers shall be dial type, hermetically
sealed, heavy-duty with stainless steel socket,
straight stem or every angle pattern to suit the
application.

Ranges shall be selected so that normal operating
temperature indication is approximately mid-
scale.

5.9 Where lines are subject to vibration or may
be run in inaccessible locations, the use of filled
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system thermometers shall be considered.
Armoured capillary tubing supported throughout
its length shall be used for connecting the bulbs
to the indicators.

5.10 Normally bimetallic thermometers used up
to 400°C.
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5.11 If non-insertion length of stem exceeds 300
mm, (12 in.) it is advisable to use a stem support.

6. RESISTANCE TYPE TEMPERATURE
MEASUREMENT

6.1 Application

Resistance-type temperature measurement can
provide more accurate measurement of
temperature than is possible with thermocouple
installations. Accordingly, resistance units are
used in many installations where their greater
accuracy is warranted, such as in low-differential
temperature measurement. To obtain the greater
accuracy and sensitivity inherent in a resistance
system and to minimize thermal lag, it is
important that optimum thermowell dimensions
(for the particular resistance element) be
employed to maintain good contact between the
resistance bulb and the well. For this reason,
wells for resistance bulbs frequently are provided
with the resistance bulbs as matched units.

Resistance-type temperature measurement can be
used in the ranges of -270 to 980°C (extreme),
and -250 to 800°C (practical). See Table 1.

6.2 Resistance Temperature Detector’s

Resistance temperature detectors (RTDs)
operate on the principle of change in
electrical resistance on the detector wire as a
function of temperature. Two types of
detector wires are generally used in
resistance elements, nickel for ranges up to
(315°C) and platinum for ranges up to
(800°C). A third type, copper, is used in
large motor windings up to 150°C. (PT 100
is preferred). (See Table 1).

Resistance temperature elements are available in
many configurations, with the most common
type being a tip-sensitive construction (see Figs.
13 through 24). Even though most resistance
elements used in the petroleum industry are
mounted in a thermowell, the elements shall be
used bare when very fast (5-6 second) response
times are required.

The use of transmitters, multiplexers, and micro
processors, is  applicable to resistance
temperature devices. Precautions and practices
encountered using thermocouples also apply to
resistance  temperature devices with two
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exceptions:

1) Ordinary copper wire is used to connect
the readout device to the sensor. The most
commonly used configuration provides one
wire connection to one end and a two-wire
connection to the other end of the sensor. This
compensates for resistance and temperature
change in the lead wire.

2) The reading is absolute. Elements are
available conforming to one of two curves,
European R= 0.00385 ohms/ohm/degree
Celsius, or American R=0.00392
ohms/ohm/degree Celsius. Both curves are
based on a sensing element resistance of 100
ohms at 0 degree Celsius.

6.3 Thermistor

A thermistor is a semiconductor exhibiting a
large (usually negative) temperature coefficient
of resistance. They are very sensitive, permitting
full-scale ranges of less than 1°F. The upper
operating temperature is determined by physical
changes in the semiconductor material and is
typically 93°C to 398°C (200°F to 750°F).

Applications have been in thermal conductivity
analyzers and laboratory measurements, but
industrial applications are increasing.

6.4 RTD Extension Wires

Individual extension wires (usually three) from
the resistance element may terminate in a
connection head or in a quick disconnect fitting
or extend directly to the measuring unit.
Generally, a connection head is employed and
the wires are frequently run in a three-wire cable
to the board-mounted resistance temperature
measuring instrument. The wire normally used is
minimally 0.75 mm?, stranded copper.

Where multiple installations of resistance
elements are used, the wires can be run to a field
terminal strip. A multi conductor cable is then
used to bring the signals into the control panel.
The wire in the multi conductor cable may be
0.75 mm®, however, for long distances; a check
should be made with the manufacturer on
allowable wire resistance.
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Generally, no problem exists up to 1.6
kilometers. Special attention needs to be directed
at maintaining a minimal number of junctions or
terminations in the extension wire.

6.5 To compensate for changes in ambient
temperature, resistance thermometers shall be
connected to measuring instruments by either a
three or four wire system. (See Fig. 13 through
24).

6.6 To measure the same temperature for two
different purposes a dual element resistance
thermometer shall be used.

6.7 The use of converters with resistance bulbs
are more common both for pneumatic and
electronic systems. Such converters allow the use
of standard transmission signals and offer more
flexibility in the use of receiver equipment.

6.8 The converter where compatible, shall be
mounted in the control center.

6.9 All terminal enclosures shall have suitable
protection for area classification and weather
proof condition.

6.10 For more details regarding cable and wiring
reference to be made to [PS-E-IN-190
"Transmission Systems".

7. TERMINOLOGY AND SYMBOLS
7.1 Thermo Element

Thermo element is one of the two dissimilar
electrical conductors comprising a thermocouple.

7.2 Thermocouples

A thermocouple is two dissimilar thermo
elements so joined as to produce a thermal EMF
when the measuring and reference junctions are
at different temperatures.

7.2.1 Measuring junction is that junction of a
thermocouple which is subjected to the
temperature to be measured.

7.2.2 Reference junction is that junction of a
thermocouple which is at a known temperature
or which is automatically compensated for its
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temperature.

Note: Normally the thermocouple element is
terminated at the connection head. However, the
reference junction is not ordinarily located in the
connection head but is transferred to the instrument
by the use of thermocouple extension wire.

7.2.3 Extension wire is a pair of wires having
such temperature-EMF characteristics relative to
the thermocouple with which the wires are intended
to be used that, when properly connected to the
thermocouple, the reference junction is transferred
to the other end of the wires.

7.3 Thermocouple Signals

7.3.1 The signal from any thermocouple used in
conjunction with a shut-down system shall not be
connected to any other device.

7.3.2 When a thermocouple is used for automatic
control, a duplicate thermocouple should be
provided in the same pocket. The second
thermocouple should be connected to a precision
indicating instrument, where applicable.

7.3.3 When two or more thermocouples are
located in the same pocket they must be
separately and permanently identified regarding
their functions e.g. TRC or TI.

7.3.4 To measure the same temperature for two
different purposes, a duplex thermocouple
should be wused. When two or more
thermocouples are used to measure the same
temperature, they shall be located in the same
pocket. When this is not possible and a single
thermocouple must be wused for two
measurements, e.g. skin thermocouples. Care
shall be taken to avoid significant interaction
between instruments connected to the same
thermocouple. Such cases shall be referred to
the user to ensure there is adequate impedance
on the measuring equipment to avoid
interference or measurement errors.

7.3.5 For temperature ranges and materials of
different kinds of thermocouples see table 5.

7.3.6 All thermocouples shall be checked
according to the latest edition of the appropriate
standards. ISA recommended practice ISA- MC
96.1 tables may be used for reference. For

13

by 403l o JLail &2 i3S 905 olodl Ygmne 155510k
et o e JLal s am e Jlail s 510
oS 4 JgS e by e awy 4 bl il oais
ool 00 00l B 335,154

Gl &8 cel e gy o by e Y-Y-V
&S Lo el gl EMF zg5 L o lS Slasie
Ll wul Jate hoSsey & gume ol e (2
Db s Jie 5o ol 4 gz o Jlail

JioS 905 glo JUSemw Y-V
L Jlasl jo oolawl 5,50 J195 50,5 o 3l JLSKw V=YV
D5 Jate 6,550 o 4 wls (gl asl alad wion

A 095 wedas gl 155505 S oS olin Y-Y-Y
ol plea o Wb alice JisS a0y SO il oad 0oy
oaams (Lis 539,10 4 Wb fisS 505 Cmegs 05h wal
s.\.wla IR J.a.«.o | ngw; |J.?| L>uT 5 as gs“"‘“

D Hlor 0 hsSeey wiz b g0 & LK ¥-Y-V
sk olie Sles 4 Cod b Ll il sals &8l
L TRC Jlio johay il ond aseis ol 5 allax
TI

Bas g lp S sles (6.5 ojlal gl F-Y-V
as Gali;.fe e oolaiuwl bgd JigS gy S b ccalizee
0 OleSe sles 6565 ojll sl hsSse s Wz koo
a5 oloy igh adly e e o Wb sl el 03y
95 lp hsS9er So mb g Ced pdy (Gl 0550 0l
slahigSees Jlo jsk 09l 0dp SIS0 (6 pSejlul
O azg B blaie JI 5l aS sed cudlie glaiwg
ozl bsSse, Gled 4 onls faie 380 Il &lgol
Oebie B 09l g9, )5 4 b 63)lse iz 0sb
‘_g).zf o)'l\.\.i‘ A_)l).».QJu &9y coslin Lg)QLB C,uoBL?u oo)f
3,10 3e> 9«55 o3l Slalal b J=1as 5l 5,90 (sl p

cilizee glgl Glo iz g Lo sloodgase cp> B8-Y-V
D9 axxl o O Jgor 4 o Jr95 905
Shalps ool Glhe ab bsSses el Y-V



IS

May. 2010 / \WAR Coigs |

IPS-E-IN-120(1)

thermocouple calibration see ANSI / ASME -
PTC 19.3 table E 9.14.

Accuracy shall be within the limits of error as
specified in above mentioned standards.

7.4 Thermocouple Elements

7.4.1 Thermocouples shall be manufactured from
bare wire with ceramic insulators (see Fig. 1 &
2) but consideration may be given to the use of
metal sheathed mineral insulated couples for
special applications e.g. locations subjected to
extreme vibration.

7.4.2 The junction of thermocouples shall be in
contact with the thermowell to minimize the
transfer lag, except where earth currents affect
the measurements.

Where grounded thermocouple is used, the earth
connection interferences and suitability of
monitors and receiving instruments shall be
considered.

7.4.3 All thermocouple positive leads to the
terminating points shall be sleeved and marked
+. They shall also be color coded in accordance
with ISA-MC96.1, to identify the metals used
(see tables 6, 7 & 8), and for thermocouple
installation see C.4, C.5 and table C -3.

7.4.4 Thermocouple leads shall be either mineral
insulated, cupronickel covered, PVC sheathed or
PVC insulated and served overall. In special
cases where the ambient temperature
surrounding the leads dictates, suitable insulation
and served overall wire shall be used.

7.5 Thermocouple Trunking

7.5.1 Thermocouple leads (extension wires),
except mineral insulated type, shall be run in
conduit or trunking and connected to the
thermocouple head by a 1 m. min. length flexible
conduit. Mineral insulated cable may be run in
trays or trunking. Alternatively, multicore cable
with single stranded wire and PVC sheathing is
acceptable in specified locations, but is subject to
the approval of the wuser. Sheathing for
underground cables if applicable shall be in
accordance  with  the requirements of
IPS-E-IN-190 "Transmission Systems”.
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7.5.2 Trunking and conduit must be of adequate
size and provided with ample inspection covers,
etc., to facilitate maintenance and sealing where
necessary. The following conditions shall be
considered:

a) Conduits should normally be sized to carry
the total required leads plus two.

b) The complete installation shall be weather
and dust-proof  thermocouples and
thermocouple extension wires are solid drawn
conductors, and shall meet the application
requirements according to the practice of ISA
MC96.1.

7.5.3 On furnaces applications, leads from
thermocouples shall be brought out clear from
the furnace to reduce the possibility of fire
damage. For these locations mineral insulated
extension leads, shall be used (refer to: API RP
556 and see Fig. 32).

7.6 Thermocouple Assembly

7.6.1 A thermocouple assembly is an assembly
consisting of a thermocouple element and one or
more associated parts such as terminal block,
connection head, and protecting tube.

(See Fig.3,4.5,6,7,8,9,10,11).

7.6.2 Single and twin thermocouple should fit 6
mm bore pockets.

The bore may be of the types illustrated in figure
11.1 Type A configuration, with dimensions as
given in the following table. For other bore types
B, C, & D and relevant tables see IEC 61520.

7.6.3 The immersion length is the distance from
the free end of the temperature sensing element
or well to the point of immersion in the medium,
the temperature of which is being measured.

In order to obtain optimum accuracy and
response time the immersion length for a
thermocouple installation shall be at least ten
times the outside diameter of the thermocouple
sheath; this value shall be increased where space
permits. With flowing liquids, six diameters
immersion may be used if the pipe and the
external portion of protecting tube are well
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insulated. (See Fig. 12).

7.6.4 Skin thermocouples shall be installed on
selected furnace tubes where coking or carbon
blockage may occur or where operating
temperature are close to tube design max.
Temperature and also where required to provide
measurement for operational safe guards. (Refer
to: API RP 556, and see Fig. 33).

7.6.5 Where magnesium-oxide insulated element
grounded, hot junction shall be used, sheath
diameter shall be 7 mm (% in.) size and wire
gage shall be approximately 1.5 mm®.

7.6.6 Where type k-thermocouple operates on
temperature services above 800°C, and hydrogen
diffusion to the thermocouple material may be
expected, magnesium-oxide insulated
thermocouples with inconel protective sheathing
should be used, or a titanium getter wire shall be
specified in addition to the normal execution, for
absorption of the traces of hydrogen.

7.6.7 With regard to deterioration (drift) of type
k thermocouples, at very high temperature, such
as in hydro cracking furnaces, consideration
should be given to the use of type B-
thermocouple, provided that are used only for
furnace coil balancing.

7.6.8 All thermocouples used for furnace coil
balancing shall be from the same batch and be
calibrated /certified, for the specified operating
temperature. In addition to the standard
identification, the thermocouple shall be
provided with batch and certificate number.

Note:

Thermocouples used for furnace coil balancing
shall be provided with warning plates having
black letters on a red background and shall be
fixed by means of screws.

7.6.9 For temperature extension wires, see IPS-
E-IN-190 & IPS-M-IN-190.

8. THERMOWELLS AND POCKETS FOR
TEMPERATURE DETECTING ELEMENTS

8.1 Unless otherwise agreed, temperature
detecting elements, and the bulb of the dial
thermometers, shall be installed in thermometer
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pockets. (See Figs. 5,6,7,8 &9).

8.2 Screwed pockets shall be used for all normal
duties, i.e. in services with metal design
temperature less than 538°C, or where the
pressure - temperature design conditions would
not require an ANSI class 900 or greater flange.
They shall be constructed in accordance with
BS-2765 Standard.

8.3 For corrosive duties, including hydrogen, or
in services with metal design temperature of
538°C or above, or where the pressure-
temperature design conditions requires an ANSI
class 900 or greater flange, flanged pockets shall
be used. They shall fit 40 mm (1.5") flanges to
BS-1560 or ANSI-BI6.5. These pockets shall be
constructed in accordance with BS-2765
standard.

8.4 Generally the internal diameter of pockets for
resistance thermometer and thermocouples shall
be 10 mm. (3/8"), (see BS-2765). For mercury-
in-steel systems, a diameter of 13 mm (%% in) is

preferred.

8.5 Proprietary pockets supplied with
instruments should meet the requirements of this
standard.

8.6 Thermocouple and resistance thermometer
pocket assemblies shall be provided with weather
proof terminal heads certified for the appropriate
area classification and the heads shall be
orientated so as to prevent ingress of water (IP-
65 according to IEC 60529), and shall be with
standard extension of 20 mm (34 in.) nipple &
union. (See Fig. 3,4, 8, 10, 11 & 12).

8.7 In case where thermocouple pockets are
installed in erosive catalyst systems they should
be fitted with lubricated plug cocks between the
well and the thermocouple to be sheared and the
well sealed in the event of pocket failure. The
length of extension (U-Dimension) shall not be
more than 600 mm. (See Fig. 10).
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8.8 Thermocouple assemblies heads shall be
furnished with grounded terminal, except where
averaging or differential are required (see Figs.
29.1)

8.9 Thermowells and thermometer pockets shall
be installed in the vertical position wherever
possible.

8.10 In services involving erosion, corrosion or
high temperature where the standard thermowell
is not suitable, consideration shall be given to
alternative materials or method of temperature
measurement.

8.11 Thermowell for normal services shall be of
stainless steel, machined from a solid bar, and
screwed to fit into a boss tapped one inch NPT
thread, internal thread shall be 2" NPT.

8.12 Thermowells inserted in furnace tubes or
headers shall meet the specifications of the
furnace design and shall conform to the tube or
header plug design. (Refer to: API RP 556).

8.13 All thermowells in process piping and
pressure vessels shall have connections per
piping specification. Thermowells installed in
process piping or process pressure vessels in
other than steam services shall meet the
requirements of the latest edition of the ASME
code for unfired pressure vessels.

For steam service all thermowells shall meet the
requirements of the latest edition of the ASME
code for boilers.

8.14 For every thermocouple inserted into a
vessel or pipe, consideration shall be given to the
installation of a thermometer pocket or
thermowell located adjacent to it for checking
purposes. This does not apply to high
temperature furnace flue gas streams and may be
deleted in high temperature furnace oil streams
when adequate temperature points are otherwise
available. However every controlling
temperature point shall have an adjacent check
well. Such thermometer pockets, or thermowells,
shall be provided with suitable thermometers, or
thermocouples & lead to a potentiometer
temperature indicator, when considered essential.
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8.15 On small lines where adequate immersion
cannot be obtained by the thermowell inserted
perpendicular to the line, the well shall be
inserted at 90 degrees bend in the line.
Alternatively a short section of the line may be
enlarged to accommodate the thermowell, but
this method should only be used when normal
methods are impracticable. (See Figs. 30.1, 30.2
& 30.3).

8.16 Tapered thermowells are recommended for
high velocity lines, i.e. more than 21 m/sec. (70
feet per sec.) to overcome the mechanical
stresses due to vibration, the maximum
immersion length shall be 150 mm (6 in.), for
pipes of 300 mm (12 in.) and above. (See
ASME-PTC 19.3).

8.17 When process required rapid temperature
response,  thermowells  for  temperature
controllers, shall be constructed with wall
thickness as thin as operating conditions will
permit.

9. TEMPERATURE TRANSMISSION

9.1 In pneumatic systems where measured
temperature in the control center is required
pneumatic transmitters shall be used. These
transmitters shall be located as close as possible
to the detection elements.

9.2 Consideration shall be taken to wuse
temperature transmitters when it is not
practicable to use very long T/C or RTD
extension wires. See 7.4 and [PS-E-IN-190
"Transmission Systems"'.

9.3 4-20 mA is the preferred signal type for
analogue transmitters in 2-wire system

9.4 For digital systems such as DCS where
transmission is mandatory, the smart (intelligent)
transmitters shall be the preferred type of
temperature transmission.

9.5 In electrical transmitters normally one of the
following design philosophy is utilized:
a) silicon strain gage;

b) force balance;
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¢) Resonant wire.
Note:

Motion balance is not recommended for this type
of transmitters, due to wear and tear problem.

9.6 The connection of electrical transmitters to
the control center shall be via safety barriers.
Where transmission from hazardous areas is
required, intrinsically safe transmitter is used.

9.7 All temperature devices capable of transmitting
a pneumatic 0.2-1.0 barg or electrical 4-20 mA
signal linear with and directly proportional to
temperature, shall be suitable for outdoor
installation under tropical conditions and/or
hazardous locations, as indicated in data sheets.

9.8 When transmitters are used for control, a
duplicate measurement from a separate sensor,
e.g. thermocouple, shall be provided.

9.9Milli volt and resistance-to-current converters
are preferably mounted in the control center.
Locally mounted converters shall not be used
except by agreement with the user.

10. TEMPERATURE INDICATING,
RECORDING AND CONTROLLING
INSTRUMENTS

10.1 Control modes for process temperature
control shall normally be adjustable for
proportional (gain), reset and derivative action.

10.2 Potentiometer and Wheatstone Bridge
Instruments, used for temperature measurements,
shall be of the high-speed and self balancing type
and shall be provided with an integral and
suitable constant power supply unit to eliminate
the use of dry cells.

10.3 Recording potentiometers and Wheatstone
Bridge Instruments shall not carry more than
four pen records unless otherwise specified
previously by the user, in individual data sheets.

10.4 For multipoint temperature indicators when
the No. of points required are less than about 48,
preference should be given to selection by
interlock push-button switches or non locking
toggle switches with spring return to neutral.

For larger No. of points switch banks and
telephone type dial selection should be used.
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10.5 When two or more ranges are used on one
instrument,  positive  means of  range
identification shall be provided.

10.6 When temperatures are recorded on 300 mm
wide strip charts, each temperature mark shall be
a plus sign with alternate points identified by the
appropriate numeral.

10.7 When temperature controlled by indicating
controllers are recorded on a multipoint recorder,
each record of controlled variable shall be
readily identifiable from other recorded values.

10.8 Thermocouple and resistance bulb circuits
operating high temperature alarms shall have
upscale burn-out feature and vice-versa for low
temperature alarms.

10.9 All thermocouple actuated control systems
shall contain "burn out" protection. The design
shall enable this feature to be switched in or out.

10.10 Thermocouple multipoint temperature
recorders shall have cold junction compensation
and constant voltage source. Unicolour
numbered print wheels with printing time cycle
of maximum 15 second per point maximum
cycle time, for print out of all points, shall not
exceed two minutes.

They shall be furnished with high-impedance
amplifiers to allow parallel operation with the
temperature indicator. Normally 33% of the
points shall be reserved as spares. Time for full
scale travel of print wheel shall not exceed the
interval between prints.

10.11 Voltage to Current (V/I) transducers shall
be used for control point measurement. Each
transducer shall have its own integral power
supply. The receiving Instrument shall be
electronic type. Static inverters shall be
considered for critical loops.

10.12 Electro pneumatic transducers shall be
calibrated for specified range of input signal. The
primary element may be a resistance bulb,
thermocouple, or any mill volt source.

When thermocouple input is specified, cold
junction compensation, upscale drive (max.
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signal output) and amplifier burnout output
signal shall be compatible with receivers and
controllers. These transmitters shall be mounted
in relay racks on rear of panel.

10.13 Multi-Pen recorders on furnaces outlets
shall have a narrow span for normal operation
and a wide range for starting-up.

11. RADIATION-TYPE PYROMETERS

11.1 Radiation-type pyrometers are special
instruments with limited use in refineries or
synthetic fuel plants. The normal range of use
falls between -30°C to 3900°C, (-20°F to
7000°F).

They are nonlinear in output and have an
accuracy of about 2 percent. There is no easy
way to calibrate the units. They detect high
temperatures and offer the advantage of fast
response and noncontact measurement.

11.2 The radiation-type pyrometer measures
the temperature of an object without requiring
physical contact. The ability to accomplish this
is based on the fact that every object emits
radiant energy and the intensity of this radiation
is a function of its temperature. Most
applications use infrared radiation as the
measurement source; however, ultraviolet is also
used in some instances.

11.3 If the radiation pyrometer is to measure
absolute temperature, the effective emissivity
(the emissivity of the target material in the
spectral range of the radiation pyrometer) must
be determined. This can be determined indirectly
by applying the radiation laws of physics or
experimentally by characterizing the material at a
known temperature. Such target non uniformities
as significant temperature changes in the
material, the non homogeneous nature of some
materials, or a basic product change all represent
cases in which an absolute change in effective
emissivity is exhibited.

11.4 In industrial temperature measurement
using a properly designed industrial instrument,
background radiation effects are not a
detrimental factor as long as the infrared field of
view is aimed exclusively on the target area. The
reflection from the background area should be
minimized to reduce spurious effects of radiant
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energy from sources other than the target.

Infrared instruments are designed to minimize
these background conditions, but energy overlays
in the electromagnetic spectrum cannot be
completely eliminated without impairing the
accuracy and performance of the instrument.

11.5 Most radiation-type pyrometers used in
refinery applications are in the high-temperature
range. Since they are somewhat special in
application, it is recommended that the user work
closely with the manufacturer.

12. OPTICAL PYROMETERS

Optical pyrometers are radiation-type pyrometers
that operate within the visible spectrum. They
usually rely on the human eye comparing a
filtered view of the target with an internal
reference. The subject surface must be hot
enough to give off visible radiation, typically
above 760°C (1400°F). Error may be introduced
if the target surface reflects radiation from other
hotter surfaces or if the path is partially
obstructed by absorbing materials such as fumes,
smoke, or glass.
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ELEMENT WITH BELD INSULATORS
&
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i

ELEMENT WITH DOUBLE BORE INSULATORS
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i
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ELEMENT WITH &A5BESTOS* TUBING INSULATION
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* Asbestos is being replaced with safer high—temperature materials
sl 00335 i 3Sale oyl YU glod oliz! b Gl o0bo 3

Fig. 1- THERMOCOUPLE ELEMENTS
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TERMWINAL BLOCE
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Fig. 2- THERMOCOUPLE ELEMENT WITH TERMINAL BLOCK
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CONNEZTION HE&SD
/— ELEMENT
y

Fig. 3-THERMOCOUPLE ELEMENT WITH CONNECTION HEAD

S JLail b b 95 g0 5 oylodl -V S

TERMINAL BLOCK

" FROTECTING TUBE OF
CONNECTION HEAD EXTENSION

P CONDUIT

Fig. 4- CONNECTION HEAD
SN JLai| - F S

LENGTH (F)
oy |

I* |

ﬂﬂ““””“ﬂm IDIBMETER(M} .r-J I CLOSED END

Fig. 5- PROTECTING TUBE
Lo a3l -0 S5
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INSERETION LEHMGTH
| o)

] !

k BUSHING

Fig. 6- PROTECTING TUBE WITH MOUNTING BUSHING
i iy b Lidlro a6 - S

‘,-f’_ FLANWGE

Ml 0

Fig. 7- PROTECTING TUBE WITH MOUNTING FLANGE
s gl b Lablono algd -V ST

CONNECTION HEAD

“’/ - I ELEMENT

{ D

T— FROTECTING TURE

Fig. 8- THERMOCOUPLE ELEMENT WITH PROTECTING TUBE AND CONNECTION HEAD
SN JUail g Lo 4G L JioSg0 5 lodl —A S5

LENGTH (F)
| - I~ |

M §ermen /7 v

Fig. 9-OPEN END PROTECTING TUBE

5k sl b bdlro 44l -4 JSC

26



IS

Note:

X shall be at least equal to the minimum wall
thickness, X being the thickness of thermowell
material between the tip of the bored hole and
the extremity of the thermowell.

May. 2010 /1Y AR caligms syl IPS-E-IN-120(1)
LACEING EXTENSION 1 IMSERTION LENGTH (11
© LENGTHM | -
Fig. 10- WELL
Sal> -V S

CONMECTION HEAD
/_ CONMECTION HEAD EXTENEION

T Tl

‘
™

CONNECTION HELD
EXTENISION LENGTH (1)

Fig. 11- THERMOCOUPLE ASSEMBLY WITH THERMOWELL
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Fig. 11.1- Type "A" Internal Configuration
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TABLE FOR TYPE A - INNER DIAMETERS

1S g yhad — Wl g o5 (gl Jou

Nominal diameter of

. R G
elements (mm) Dla(n}eter )ofdbor:: d )(f;m) Max. (mm) Min. (mm)
(honbno) b cylall  sali ybad T T g (yhonleo) ST (honles) J3la
3.0 3.5 o 30 26.5
4.5 5.0 o 40 35
6.0 7.0 £0.25 50 43
8.0 9.0 £0.25 70 61
Nominal diameter of na

elements (Inch)
(g2 B ol ool yhas

Diameter of bore d;” (Inch)

(@ di &gu s

+0.005

0.250 0.257 e
+0.008

0.375 0.779 0000
+0.006

0.500 0.506 0000

a. Maximum tolerance on concentricity of the bore shall be £10% of the minimum wall thickness.
bl 0ylgs8 Ceolud JBlas oy Ve Wl Flygm (3098 35 pellaziio yd il b pSTas !

Fig. 12-IMMERSION AND INSERTION LENGTHS FOR THERMOCOUPLE ASSEMBLY WITH

THERMOWELL

Gl Sela b fsFs0 5 dcgomo glp (b 0,l5 Job 9 (559 abgs o Job 1Y Ui
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b -]
: J
= L C
[ —— Balance
i £ detector
Sensing
¢ resistor d

. . sensing resistor
sensing resistor ng

Fig. 13-BASIC BRIDGE CIRCUIT Fig. 14-CIRCUIT, Fig. 15- CIRCUIT
FOR 2-WIRE SYSTEM FOR 3-WIRE SYSTEM
ol B sl Y S PV CIIWEP JUR KVER | N (SR P SUP SWIPC SWOURpy- PR RV I (8

Sersmg resstor Sensing fesishar Sensing registar
Fig. 16-CIRCUIT FOR (4-WIRE Fig. 17-BRIDGE Fig. 18-BRIDGE
COMPENSATED SYSTEM) (2-WIRE SYSTEM) (3-WIRE SYSTEM)
Ol douw Jl o ) (6l 5l -8 IS (douw 90 i) o -V USCS (00lw douow A i ) o — VA JSCS
(o0

Sensing
rewsl o

Sensing
resis tor

Sersing Sensing
fesstor resishor

Serising resislor

Fig. 19- BRIDGE (4-WIRE-COMPENSATED Fig. 20-DIFFERENTIAL SYSTEM  Fig. 21-DIFFERENTIAL

SYSTEMS) CONDUCTOR SYSTEM WITH FULL

COMPENSATION RESISTANCE COMPENSATION

(0 3 r Ao Sz e ) Jy —1 U Joli5 Y+ S5 Coglin b LA s T JS
o b g5l ol e Silw ol IS
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Fig. 22-TYPICAL CONSTRUCTION OF RESISTANCE THERMOMETER SENSOR
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Constant current e 3 4
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1 2

Fig. 23-FOUR-TERMINAL SENSING
o e A

b
l YU sl
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E Balance
detector ohiiS e anglie
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Sensing
resistor
d

Fig. 24-KELVIN DOUBLE BRIDGE (MODIFIED)
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Fig. 25- RIGID STEM MOUNTING (BACK, BOTTOM, SIDE OR TOP CAPILLARY ENTRY)
(YU U iy oxily gl 51 (pige Aol (699)9) o jomxo uai —V O ISl

(a) WWith flange fixing and back

of hottom capillary entry (b) With clamp fixing and back

or bottam capillary entry

Fig. 26-FLUSH MOUNTINGS
Tk o Aoz 3 (S = V7 IS

Fig. 27- SURFACE MOUNTING WITH BOTTOM Fig. 28-BRACKET MOUNTING WITH
CAPILLARY ENTRY CAPILLARY ENTRY
b ) e Al (6999 b (oxdamw sl TV S oige gl (69959 b ouylo a5 cuai —YA JSCi
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METHOD A <l e
INSTRUM ENT 1ol eld  Jluw v
TERMIMALS ol sl Jlo

byly b o
O &95)

EXTENSION
WIRES [ NOTE 1)

| CONNECTION
) HEAD

=17 v

UNGROUNDED
THERMOCOUPLES

oo oo slo Jr 95 905

Fig. 29.1-AVERAGE TEMPERATURE MEASUREMENT WITH THERMOCOUPLES

< o9
METHOD B . F-
INSTRUMENT ol sl Jlo
TERMINALS o
EXTENSION Luly sl

WIRES

IR ]

| !

I

I | commecTion JLail aes

| |

(.

e Lul) 5l e
M —— — |77
| b oo YLa3!
i | CONNECTION
1 + - HEADS WITH Cwgli
| I : RESISTORS O e ralol)
| ®_ + - % [NOTEZ) Soglob
befe e e e=d L]
UNGROUNDED
THERMOCOUPLES

o0l oy S Sy 95 g0y

L J19590,5 b Lod (0l (6 525 o03Il1-T4 b

Notes:

1) Duplex extension wires to be of equal
resistance of same lengths.

2) Connection head with 1500-Ohm resistor,
permits use of different lengths of extension
wires.

Jsb

1$s9lob
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ooliul (sl lme ~Cuaglio @8l VO ¢ by Jlail (¥
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ol
BELACK B
RESISTANGE
TEMFPRATURE (=% =7 { READ OUT Oilgs abwg
skoglio glod Aluuss DEYICE _ DEYICE
RED ]
0,8 POWER
MORMALLY Yo G YA Ygore 30

15 TO 20 YOLTS DGy b ,> <Js

Fig. 29.2-TEMPERATURE DIFFERENCE MEASUREMENT WITH RTD

oglio @)l y> o HIET b Los Y (g 0310l Y-¥A ST

Mewa

aae

pm-
el

25mm (1 inch) \—E:
3000-pound ——*

threaded elbowlet |- wel 26mm E:e;gfntg;"gza |
/ , / _F nozzle / _//=

Full-penetration | 1

weld | |

. M g~ = |

Jol5 3585 b (og> Minimum size of 75mm (3 inches)
| for smaller lines, increase | |
v.l! ‘\to 75mm (3 inches) as indy i
T Concentric reducers
Al 3 pedlazio g svsals 1

PANEL A—THREADED !9, — Wl ¢g
Notes:

1. The C dimension should be at least 600mm (24inches) to provide
clear space for removal of the thermowell.

2. When reducers are installed horizontally, the eccentric type should be
used to prevent pockets.

3. Flanges should be in accordance with ASME B16.5.

PANEL B—FLANGED =L - < ¢9
4. The inside diameter of flanged connections should be at least 25mm (1 inch).
5. Elbow installations are preferred for lines 150mm (6 inches) and smaller
in size.
6. It is preferable for wells to be installed vertically, on top of the pipe. For
lines smaller than 75mm (3 inches) ,any elbow installation must be vertical.

Fig. 30.1-ELBOW INSTALLATION OF TREADED AND FLANGED THERMOWELLS

Ml g o Sl (Sl b Saly ceai V- S

o 55910l

Al ails gz Salx ils p cga B alols a5 wisl (mul YY) jedeo £ J3l o aul C ojlail -
c0gd oolaiwl Wb 35 ede e £oi der 4SSl 5l (6T ele Cum )0 Wigd (oo el 38l sk b onialS B Y

250 ASME B16.5 glas wb s s ¥
Ol (! V) endks YO J8 o 0l (oudd Jlasl LSl jlad ¥

09l (g0 00ld iz § S-S o3lail 5 (gl £) eakis VO boglas (gl Seily cuai -0
2l g0g0e Wl (S5 cea (@Rl V) shackeo YOI 2SS bslas (sl - Wisd i 908 Alg) (55, b Salz o5 350 00 03l ez 5 F
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25mm (1 inch)

3000-pound

25mm (1 inch)
=1 coupling or thredolet

long welding-neck

. nozzle
Full-penetration weld

Wi
y
. —w— | | e
— - e —ea = =
300mm Minimum size of 150mm (6 inches); 300mm
o for smaller lines,
PANEL A—TI-‘IREA.DED increase to 150mm (6 inches) as needed PAN EL'B.—FLANQED

Notes: Slegyy —~lgg - o gy
1. The C dimension should be at least 600mm (24inches) to provide 4. The inside diameter of flanged connections should be at least 26mm (1 inch).
clear space for removal of the thermowell. 5. Elbow installations are preferred for lines 150mm (6 inches) and smaller

2. When reducers are installed horizontally, the eccentric type should be  in size.
used to prevent pockets.

6. It is preferable for wells to be installed vertically, on top of the pipe. For
3. Flanges should be in accordance with ASME B16.5.

lines smaller than 75mm (3 inches) ,any elbow installation must be vertical.

Fig. 30.2-VESSEL AND LINE INSTALLATION OF THREADED AND FLANGED THERMOWELLS
Sgyb g bohs 59) (9 (Fw 090 FHly> b SBly ceai Y- IS

o 5910l

sl 4l gy Sale als gz 5 Aol 45wl (zl V) yankes £+ - J8l o wyl C o3l -)

S50 odlial b 35 ete é g8 s aneS bl 5l (6T sl Sz 50 Wisd (oo el (B sl b oaals (28 Y

256 ASME B16.5 gl wb Lo uals ¥

sl (il 1) yankes YO ol gl il Jlasl sl jLas ¥

S0gd g0 03l 5 S8 o3Il g (gl £) enkis VO boglas (gl Seily as -0

23l 50508 b (S5 cwal (@Rl V) sapkee YOI 1Sz bolas sl - 2igd caal 3508 gl (59, b Salz a5 255 (0 00l ez i -F
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PN
&)
S

L—J 2.
1.315" "
%- NPT Hﬂ NPT ‘.315 _
%" NPT N
Full-penetration
—_ = 3 % . 3
— P R4 wed _.}Rt e
T i : |
= . 4 7 v T
, RZ 4 i Z117,
1" NPT —= = — A
Curve and taper —— : 14 \
Curve and taper —— /| /(\ kY tangentially Q : L Vag®
tangentially 4 N .- " y
A VI N %e" radius L/ radius
A V] ¥6" radius Bore to be concentric — &) ALl
0% with outside diameter A A V]
A e within 10% of wall N Wig" Polish —1—11'Y]
Bore to be concentric 1 Sicknees s N - S
with outside diameter A - \ %
within 10% of wall T » 42" + 0.002"
thickness  [] [/ { g, 0262
[ p1— e £0.002° Stem to be butfed — | —=| N[[) bore
Stem to be bufed ——{1 [} and polished  [s, — ¢
and paolished | 3 & Chamter A
) 3 Yo" x 45° __ !
vt T e e u i
PANEL A—THREADED THERMOCOUPLE PANEL B—FLANGED %" minimum
THERMOWELL THERMOCOUPLE THERMOWELL

PANEL C—VAN STONE THERMOWELL
oFl ol (ol Sely -z g9

&logiy Jrog0y Syl Salr - Wl ey b g0y Syl Saly - © g4

Fig. 30.3-THREADED, FLANGED AND VAN-STONE THERMOWELLS
ol — 3l 9 51 il s 093y ola Kaly F-To JSs

Notes: b g sloly
1-For flanged thermocouples, an ASME B16.5 wwlic ASME B16.5 gl ¢)ls zild (sla o595 10 )
flange suitable for thermocouple’s rating (see  .sgo oolituwl Wb (o590 Slastin 4 axxle) bgSge 5 cud,b

project specifications) should be used. The flange e e . 1
should be furnished and fabricated by the well 295 40t 5 2L Salz 00 el bagi Wl il

supplier.
2-For Van1 Stone therrr.lfgwdel‘ls,g}éel\;éol?(,)iléosun}(ll u a5 g VO v (g,lad WIS gl oy sl Sal> sl -Y
52632236 class, as specitied i > shou o ooliie] b el 00 aseie ASME B16.5 o
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TABLE 1-- OPERATING TEMPERATURE OF RESISTANCE THERMOMETER

SENSING RESISTORS

P b Cwoglin Soglin guww Lo (50 Slos glod V- Jgua

NORMAL NORMAL
MINIMUM MAXIMUM SPECIAL
OPERATING OPERATING MAXIMUM
SENSING RESISTOR TEMPERATURE TEMPERATURE TEMPERATURE
s> Cenglio Jyozo 50 Sdlos glod oo 605 os loo eypasm sloo
©C) Sl ©°0) s | (0 gSlas
METALLIC SENSING RESISTOR:
S T Zeaglie
Copper s -100 +100 +150
Nickel I
Platinum 553 -60 +180 +350
-200 +600 +850
SEMICONDUCTOR SENSING RESISTORS:
sole aas ).i...> sl ;mgl_ia
Mixed metal oxides Lyl 538 slavus] -100 +200 +600
Silicon o5 -160 +160 +200
Note 1 LI

Satisfactory measurement at temperatures above
the normal maximum is possible only when
special constructions and carefully controlled
environments for the sensing resistors are used.

Note 2

Platinum  resistance thermometer  sensing
resistors of special construction can be used to
measure temperature down to -259°C (14 k).
Below -200°C, sensors have to be individually
calibrated.

Note 3

Copper resistance thermometer sensing resistors
of special construction can be used to measure
temperature down to -200°C.
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TABLE 2 - APPROXIMATE RELATIONSHIPS BETWEEN RESISTANCE RATIO AND
TEMPERATURE FOR METALLIC SENSING RESISTORS

S S sb Croglio (5l Lod 9 Cooglito o [ (o i BLI,I-Y Jguar

RESISTANCE RATIO R(/R,
TEMPERATURE  (°C) Ri/R,  ceoglilo Cond
Lo
Platinum* Ry Nickel Jsos Nickel Jsos
-200 0.18
-100 0.60 - 0.57
-60 0.76 0.70 0.74
-50 0.80 0.74 0.79
0 1.00 1.00 1.00
50 1.19 1.29 1.21
100 1.38 1.62 1.43
150 1.57 1.99 1.65
180 1.68 2.23
200 1.76 -
250 1.94
300 2.12
350 2.30
400 2.47
500 2.81
600 3.14
700 3.45
800 3.76
850 3.90

Note:

Some thermometer sensors use padding resistors
to bring the resistance of the sensor within
specified limits. Generally, they are used in
series with the sensing resistor, but in some types
of nickel thermometers both series and shunt
padding resistors are wused to enable the
thermometer sensor to match an exponential
resistance/temperature curve.
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TABLE 3- APPLICATION DATA FOR FILLED TEMPERATURE MEASUREMENT SYSTEMS

(PY) LS)'.‘: 031wl ool » ‘_gl.lb P ,_5‘,.3 ,__go).g)b' ,__gl.b odld Y- Jg.\q

System Type(notel) Temperature Limits Span Limits of Bulb Size 63%time
and Minimum Maximum Over Range Maximum Maximum Minimum constant
Sama Class(Note2) Length (Note 4)
(Note3) seconds
C F C F C F C F meters feet Inches mm Inches mm
VPOR PRESSURE (Note 5)
1I-A, C ,and D -225-315 -425-660 40 70 220 400 28 50 45 150 6x5/8 152x16 2x3/8 51x9 -
NOTE 6 NOTE 6 NOTE 6 NOTE 7
1I-B -224-315 -425-660 40 70 220 400 50 OR 120 OR 212 45 150 6x5/8 152x16 2x3/8 51%9 -
100
GAS PERSSURE 2-8
111-B -270-760 -450-1400 110 200 550 1000 760 1400 30 100 10x7/8 254x21 6x5/8 152x16 NOTE
NOTE 8 NOTE 9 10
MERCURY EXPANSION 2-6
V-A -38-650 -38 -1200 55 100 550 1000 200% OF SPAN 30 100 6x5/8 152x16 3x1/2 76x13 NOTE
NOTE 8 10
V-B -38-650 -38-1200 55 100 315 600 200% OF SPAN 15 50 6x5/8 152x16 3x1/2 76x13 2-6
NOTE
10
EXPANSION LIQUID
1-A -185-315 -300-600 22 40 315 600 100% OF SPAN 30 100 6x3/8 152x9 3x1/4 76x6 6
1-B -185-315 -300-600 22 40 315 600 100%OF SPAN 6 20 6x3/8 152x9 3x1/4 76x6 6

37




IS

May. 2010 / \FAR g )|

IPS-E-IN-120(0)

Notes:

1)Relative costs for vapor pressure, mercury
expansion, and expansion liquid are low,
medium-high, and high, respectively.

2) Scientific Manufacturers

Association.

Apparatus

3)Longer lengths possible, but unwieldy bulb
size or poor ambient temperature compensation
usually result.

4) Time for temperature to reach 63 percent
recovery constant of a step change for bulbs
immersed in well-agitated liquid baths short
tubing lengths and minimum bulb diameters
required to obtain these minimum figures.

5) Scale for vapor pressure is non uniform. The
other systems are uniform. Uniform motion or
output with temperature can be accomplished for
certain vapor pressure ranges by mechanical
means.

6) Standard span as narrow as 10°C (20° F) is
possible under certain application condition.

Particularly, minimum temperature of -225°C
(-425 °F) is possible with special construction.

7) Above top scale temperature.

8) Minimum gas and mercury system for force
balance pneumatic transmitters is 50" C (90" F)

9) Reduce to 122° C (250 °F) for narrowest
spans.

10) Lowest value generally attainable only with
force balance pneumatic transmitters. These
instruments have bulbs as small as 6x3/8 inches
(gas system) and 3x3/8 inches (mercury system).
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TABLE 4 - CLASSES OF THERMAL SYSTEMS IN GENERAL USE

o9 ooliiwl jo iyl b pitwaw sus 00y —F Jgu

CLASS DESCRIPTION
(L) Ty
CLASS I-A LIQUID-FILLED; UNIFORM SCALE; FULLY COMPENSATED.
ouds 63w oyl e SolS ¢ e 1gaSy ywlido ouds 3 &lo
CLASS 1-B LIQUID-FILLED; UNIFORM SCALE; CASE COMPENSATED ONLY.
o (6 3kw O‘)’i‘? Ay haidd ¢ ol uoL».a.n ¢ od C‘l"“
CLASS 1I-A VAPOR PRESSURE; INCREASING SCALE; WITH MEASURED
TEMPERATURE ABOVE CASE AND TUBING TEMPERATURE.
4l glod g vy YL ok (5325 ol (slos b ¢ litio Jial381 ¢ )L ;LAS
CLASS 1I-B
VAPOR PRESSURE; INCREASING SCALE; WITH MEASURED
TEMPERATURE BELOW CASE AND TUBING TEMPERATURE.
A0 lod g Aiag 35 oo (6 S o3Il gloo b ¢ wlaio 1381 ¢yl HLiS
CLASS II-C VAPOR PRESSURE; INCREASING SCALE; WITH MEASURED
TEMPERATURE ABOVE AND BELOW CASE AND TUBING
TEMPERATURE.
b lod g aAiny 5 9 Wb ol (g5 03luil slod b ¢ oludio 38l ¢ iy HLiud
CLASS 1I-D VAPOR PRESSURE; INCREASING SCALE; ABOVE, AT, AND
BELOW CASE AND TUBING TEMPERATURE.
4l glod g vy 35 9 0 Yl ¢ Ll g l38l ¢ iy jLLS
GAS-FILLED; UNIFORM SCALE; FULLY COMPENSATED.
CLASS TII-A . : L . . _
0l oyl MlS ¢ CS 19SS pwlibo ¢ ol g 38
CLASS TII-B GAS-FILLED; UNIFORM SCALE; CASE COMPENSATED ONLY.
ouls (g3lw oyl e Aoy hadd ¢ LSS il ¢ ouls 8
CLASS V-A MERCURY-FILLED; UNIFORM SCALE; FULLY COMPENSATED.
oud 53w Ql).,.'? Sols ¢ CS sy, uuL..ﬁ.a Coud y Ogu
CLASS V-B MERCURY-FILLED; UNIFORM SCALE; CASE COMPENSATED ONLY.
oud (6 jlw O‘)‘.”. Aoy has ¢ wlySa ooldo ¢ 00l g ogu
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Ranges with only full lines apply to liquid
and gas filled thermometers.
Ranges with full and dashed lines apply
to vapour pressure thermometers.
bos f{l!lﬁll-::qu The full line indicates the ef fective range.
Gas filled only
lliIIIJII[LEf L
-200 -100 0 100 200 300 400 500 600 700
Temperature °C

Fig. 31-TEMPERATURE RANGES FOR FILLED SYSTEM THERMOMETERS
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TABLE 5 - THERMOCOUPLE TYPE LETTER DESIGNATIONS

F590 5 &l gl 0 By amaxi -0 Jgu

TYPE NOMINAL MATERIAL IDENTIFICATION MATERIAL IDENTIFICATION
TEMPERATURE NEGATIVE MATERIAL
RANGE POSITIVE MATERIAL i Slasuie
b slod coguxo > Olasin .. .
VS 9 o= .
Sk > o
B 0 TO 1820°C PLATINUM-30 PERCENT RHODIUM VERSUS PLATINUM-6 PERCENT RHODIUM
VERSUS COPPER-NICKEL
E -270 TO 1000°C NICKEL-10 PERCENT CHROMIUM
VERSUS COPPER-NICKEL
J -210 TO 760°C IRON
VERSUS NICKEL-5 PERCENT (ALUMINUM,
K -270 TO 1372°C NICKEL-10 PERCENT CHROMIUM SILICON)
VERSUS PLATINUM
R -50 TO 1768°C PLATINUM-13 PERCENT RHODIUM
VERSUS PLATINUM
S -50 TO 1768°C PLATINUM-10 PERCENT RHODIUM
VERSUS COPPER-NICKEL
T -270 TO 400°C COPPER

TABLE 6 - COLOR CODE-DUPLEX INSULATED THERMOCOUPLE WIRE

oud @ale b9d 19590y paw — Sy 05 -F Jour

THERMOCOUPLE COLOR of INSULATION
SS90 &le )
Type Positive Negative Overall * Positive * Negative
E EP EN Brown (gl 043 Purple  yias Red 30,8
] JP IN Brown (gl og¢8 White oo Red ;,8
K KP KN Brown (gl 0943 Yellow o,; Red ;0,8
T TP TN Brown (gl o443 Blue i Red 0,8

* A tracer color of the positive wire code color may be used in the overall braid.

D 03wl JiuSgy (8L gyl ke 5O Gl (pKo STy U Cdio oo Sy (210
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TABLE 7- COLOR CODE- SINGLE CONDUCTOR INSULATED THERMOCOUPLE

EXTENSION WIRE

N gl oulh @ile oS g0 baly o — STy 0S5 -V Jgu

EXTENSION WIRE TYPE COLOR of INSULATION
Lily o £99 Ble SO,
Type Positive Negative Positive Negative *
B BPX BNX Gray (57 wS> | Red-Gray Trace (5S> s L 0,8
E EPX ENX Purple jias Red-Purple Trace i b b 508
) JPX INX White  oubw Red-White Trace Apis ot b 0,8
K KPX KNX Yellow 355 Red-Yellow Trace 5,5 b b je,8
Ror$ SPX SNX Black olew Red-Black Trace ol L L 0,8
T TPX TNX Blue <! Red-Blue Trace &l b3 L8

* The color identified as a trace may be applied
as a tracer, braid, or by any other readily
identifiable means.

Note of Caution:

In the procurement of random lengths of single
conductor insulated extension wire, it must be
recognized that such wire is commercially
combined in matching pairs to conform to
established temperature-EMF curves. Therefore,
it is imperative that all single conductor insulated
extension wire be procured in pairs, at the same
time, and same source.

Olore 4 Sl (Sen s, lare 4 oad patie SOy
Sgge a3 a5 5500 Plog 2 b L8l 5 ool b,
D9, )50 0l Azl

iblasl g0l

wids le S5 gols Ll e gl Jsb Bl a4y o
Spzar Shl )0 (oo Gz a5 390 0ol ais Wb
o~ o> i b B s oS5 0l sle
9% eyl s bl (EMF) s i) 5
obred odds Hle S ools Lyl sl oo don a5 ol

gy Al aie Hled 3l g

TABLE 8- COLOR CODE- DUPLEX INSULATED THERMOCOUPLE EXTENSION WIRE

ool @sle Jgo JgSg0 5 buly paw — 5y 05 -A Jou

EXTENSION WIRE TYPE COLOR of INSULATION
B e £95 Gl S,

Type Positive Negative Overall Positive Negative *
B BPX BNX

Gray s | Gray sl Red ;o3

E EPX ENX . .. .

Purple  ziu | Purple s Red .3

J JPX INX Black ol White  aew Red 3.3

K KPX KNX Yellow 5 Yellow o5 Red 3.3

RorS SPX SNX Green ol Red 53

T TPX TNX Blue I ] Red ;3

# A tracer having the color corresponding to

the positive wire code color may be used on
the negative wire color code.
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T gy Gile 9 jgud
Sk Refractory and insuiation
1 oY g M /Tubg
~ e, i
Steel sheaathing .
Jlasl b guds  Threadad
) coupding of
10093, flange
|
_I ---------- —
Approximately 3"
oV ogus Lo
4 K\
. . e ocximately 3"~ P—
THREADED FLOOR FLANGE FLANGE Gle 9 jgd Appe Y
BICRTS3) S dd e Rafragtory and insulation gl ¥ 290>
Go¥gd BB
Stael sheathing
Compression : Ma:dmumd 09N ()9 S5 Tas
fitting unsuppors: DITE o sl
olr oa ] simately 3 B &_\ weight of 24* el Shae
Jlas!l  Approximately (sge Note 3) Paniat)
00 yind oV ogus
Fig. 32-TYPICAL FIRE BOX THERMOCOUPLE INSTALLATIONS
Ol 0595 19590 5 diged o —YY JS
Notes: 1 y9lol

1) Thermocouple should be 13 mm (0.500-inch)
outside diameter by 3 mm (0.120-inch) wall
MgO insulated 2 mm’® (14 gage) nickel (90
percent)- chromium (10 percent) thermocouple
wire with 446 stainless sheath, or material listed
in API RP 556 table 2.

2) The head end of the thermocouple should have
50 mm (2 inches) of exposed wire. The mineral
insulation shall be removed to a depth of at least
7 mm (%4 -inch) and potted with compound.

3) The 600 mm (24-inch) maximum immersion
does not apply to top-entering installations.
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, (.. Element expansion ol b
ledl bl ail> (0oh of frd
bk il 90 tube diameters _. Heater tbe oledl S
_‘_.-"’
MI:I|L Clsmant sheath
w0 N
oldl e Heater tube

Elsment sheath
K Sl b

3b 9> Hoater-wall

0rsS o lgs  HTORENING Haid-down olip
) LA b ) )
Terminal "x_ L Hot junction |
2 hea \ O PRORRVE
Jloso i : Y o p55 Jlas!
D jf Seedstail | . Sl
Heater tube
ol b

-~

TFul tangential
fillet el
o35S 2 %7 Fyil-langth attachmen
ity weld on both sides of o
knife edge 93 & wlinls J5 Job

S5 g 35 4 Sy

Fig. 33-KNIFE EDGE TUBE SURFACE THERMOCOUPLE FOR HEATER TUBE
095 &l gly hoSgoy (b i ad 4L VY JS&

T
Sy B fado Pivot B ¢
Fixed
ouw culi d

Fig. 34- CASE COMPENSATIONS
ol (gilw oyl e aiwgy TP IS
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‘Measuring spiral S5 03Il g sl

. 3w o - Lo
Compensating spiral ° Ol )

Fig. 35-CASE AND CAPILLARY COMPENSATION

o (63l (4 jur pige Aol g dstwgy YO S
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DATA SHEETS
; RESPONSIE| F ORGANIZATION | BIMETALLIC THERMOMETER ? = SF’ItECIFICﬁ'1DN IDENTIFICATIONS
i3 | |Document no
3| . WITH THERMOWELL ] 8| |Latest revision [Date |
4_m WITHOI:IT THERI:uIOW_ELL O 9| |Issue status
5 | Device Specification 10
11 OPERATING PARAMETERS 60 THERMOWEL | OR PROTECTING TLRE
12|___|Project number [Sub project no 61(  |Construction type
13| |Project 62|  |Shank style
14|  |Enterprise 63| |Process conn nominal size |Rating |
15 |Site 64|  |Process conn termn type [Style |
16| |Area [Cell [ [Unit | 65| |Internal conn nom size [Style [
17| |Related equipment 66| |Bore diameter
18|  |Service 67|  |Qutside dia at support
19 | 68|  |Outside diameter at tip
20| |P&ID/Reference dwg number 69|  |Insertion length “U"
21| |Material name 70|  |Lagging extension Ig " T"
22| |Maximum pressure 71| |Thermowell/Tube material
23| |Minimum temperature 72| |Sheath material-thickness
24|  |Nommal temperature 73
25|  |Maximum temperature 74
26 Material phase 75
27 Maximum fluid velocity 76 PERFORMANCE CHARACTERISTICS
28 77| ___|Max press at design temp 1At
29 78 |Min working temperature [Max |
30 PROCESS CONNECTION AND CASE 79[ |Max fluid velocity limit At temp |
31| |Case type 80|  |Sensitive portion length
32| |Case style 81 |Min ambient working temp TMax |
33 Case size 82
34|  |Connector conn nom size 83
35 Connector conn type | Style | 84
36|  |Connection location 85 ACCESSORIES
37| |Ring style 86|  |Bushing nominal size
38| |Stem outside diameter [Length | 87| |Bushing material
38| |Stem/Bulb material 88
40| |Case material 89
41|  |Ring material 90
42| | Exterior treatment-color 91
43| |Window material 92 SPECIAL REQUIREMENTS
44|  |Connector material 93|  |Custom tag
45 94| |Reference specification
46 95|  |Compliance standard
47 SENSING ELEMENT 96|  |Construction code
48|  |Element type 97| |Calculation report
49|  |Nominal accuracy grade 98
50 99
51 100 PHYSICAL DATA
52 101]  |Estimated weight
53 DIAL AND POINTER 102]  |Removal clearance
54|  |Dial scale type 103]  |Maximum thickness
55|  |Pointer adjustment 104|  |Max case outside dia
56|  |Graduations and color 105 |Mifrreference dwg
57 108
58 107
59 108
110 CAl IBRATIONS AND TEST TIES SCALE
111 TAG NO/FUNCTIONAL IDENT| MEAS OR TEST URV LRV URV
112 Temperature/Scale 1
113 Temperature/Scale 2
114 Test pressure
115 |
116] |
117
118 COMPOMEMNT IDEMTIFICATIONS
119 COMPONENT TYPE MANUFACTURER MODEL NUMBER
120
121
122
123
124
125
Rey Date Revision Description By |anpvl | Anpv? | Apmed REMARKS
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1 RESPOMSIEI F ORGANIZATION] FILLED-SYSTEWM THERMOMETER 6 SPECIFICATION IDENTIFICATIONS
2 Y ASSEMBLY WITH THERMOWELLL]| [|— Documentno
3 8 Latest revision [Date ]
al | WITHOUT THERMOWELLO| o[ |jssue status
5 | M| Device Specification 10/ |
11 OPERATING PARAMETERS 60 THERMOWELI/PROTECTING TURFE continued
12| |Preject number | Sub project no | 81|  |Graduations and color
13| |Project 62
14 |Enterprise 63
15| |Site o o 64| THERMOWELL OR PROTECTING TUBE
16]__ |Area [Call | [Unit | 65| |Construction type
17| |Related equipment 66 Shank style
18| |Service 87 Process conn nominal size [Rating |
19 | 68 Process conn termn type [Style |
20 P&|D/Reference dwag number 69 Internal conn nom size [Style |
21| |Material name 70 Bore diameter
22| |Maximum pressure 71 Qutside dia at support
23] |Minimum temperature 72 Quitside diameter at tip
24]  |Normal temperature 73 Insertion length “U”
25 Maximum temperature T4 Lagaging extension lg "T"
26 : Material phase 75 Thermowell/Tube material
27| |Maximum fluid velocity 76 Sheath material-thickness
28 7
29 78
30 BULE AND CASE 79 PERFORMANCE CHARACTERISTICS
31| |Case type 80 Max press at design temp At |
32| |Stem/Bulb extension style 81 Min werking temperature [ Max |
33 |Case size 82 Max fluid velocity limit [ At temp |
34)  |Connector conn nom size 83 Sensitive portion length
35| |Connecter conn type [Style | 84 Ambient temperature error
36| |Cennection location &8s Min ambient working temp [Max |
37| |Ring style 86
38  |Stem/Bulb outside dia |Length | &7
39)  |Mounting type a8 ACCESSORIES
40|  |Stem/Bulb material 89 Bushing nominal size
41 Case-Ring material 90|  |Bushing material
42|  |Exterior treatment-color 91| L
43]  |Window material £ 92
44|  |Connector material 93
45 94
46 g5 SPECIAL RECUIREMENTS
47 CAPFILLARY AND SENSING ELEMENT 96|  |Custom tag
48|  |Thermal system type 97| |Reference specification
49 Compensation style 98|  |Compliance standard
50| |MNominal accuracy grade 99|  |Construction code
51| |Capillary length 100 Calculation report
52 |Capillary material 101
93|  |Coating-armor material 102 PHYSICAL DATA
54 103|  |Estimated weight
55 104|  |Removal clearance
56 105 Maximum thickness
57 DIAL AND POINTER 106]  |Max case outside dia
58|  |Dial scale type 107|  |Mir reference dwg
58 Pointer adjustment 108
110 CAl IBRATIONS AND TEST IEST SCALE
111 TAG NOFUNCTIONAL IDENT TEMP OR TEST | URV LRV URY
112 Temperature/Scale 1 |
113 Temperature/Scale 2 |
114 Test pressure |
115
116
117
118 COMPOMENT IDENTIFICATIONS
119 COMPONENT TYFPE MANUFACTURER MODEL NUMBER
120
121
122
123
124
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1 RESPONSIEIF ORGANIZATION] FILLED-SYSTEM TEMPERATURE [ SPECIFICATION IDEMTIFICATIONS
2 7 Document no
i @ SWITCH WITH THERMOELL 0 | 4 Jiemian |——Tov |
4 T 9 Issue status
5_M| Device Specification 10
1 PROCESS COMNECTION AND BULE 60 THERMOWEL | OR PROTECTING TUBE
12| |Bulb type 61| |Construction type
13]  |Stem/Bulb extension style 62| | Shank style
14|  |Connector conn nom size 63|  |Process conn nominal size [Rating |
15| |Connecter cenn type | Style | 64 Process conn termn type Style
16| |Fitting type 65|  |Intemnal conn nom size Style
17 |Stem/Bulb diameter |Length | 66|  |Bore diameter
18|  |Bulb extension length 67|  |Outside dia at support
18] |Stem/Bulb material 68|  [Qutside dia at tip
20| |Connector material 69|  |Insertion length "U"
21 70| |Lagging extension Ig *T"
22 71| |Thermowell/Tube material
23 72| |Sheath material-thickness
24 CAPILLARY AND SENSING ELEMENT 73
25| |Thermal system type 4
26 Compensation style 75 PERFORMANCE CHARACTERISTICS
27| |Temperature LRL [URL] 76| [Max press at design temp [AL]
28| |Capillary length 77| __ |Min working temperature [Max |
29[  |Capillary material 78| |Max fluid velocity limit | At temp |
30| |Coating-armeor material 79|  |Repeatability
3 80|  |Max overrange limit
32 &1|  |Ambient temperature error
33 82|  |Dead band rating
34 SWITCH MECHANISM 83 Min ambient working temp
35]  |Type 84|  |Contacts ac rating
36 _|Element style 85|  |Contacts dc rating
37| |Enclosure type nofclass 86 .
38| |Reset style &7
39 |Set point adjustment lct &8 ACCESSCRIES
40| |Signal power source 89|  |Bushing nominal size
41| |Dead band type 90 Bushing material
42| |Contacts arrangement | Quantity | 91| |Sealed leads adapter
43 Integral indicator style 82 Breather/Drain style
44|  |Signal termination type 93
45  |Cert/Approval type 94 SPECIAL REQUIREMENTS
46  |Mounting type 95| [Custom tag
47|  |Signal conn orientation 96| |Reference specification
48|  |Enclosure material 7| Special preparation
49|  |Exterior coating material 98| Compliance standard
50 99|  |Calculation report
51 100
52 101
53 | 102 PHYSICAL DATA
54 | 103  |Estimated weight
55 | 104|  |Owerall height
56| 105 Removal clearance
57 ] 106 |Signal conn nominal size [Style |
58| | 107|  |Mfr reference dwg
59 108
110 CAlIBRATIONS AND TEST INPUT/SETEOINTTEST OUTPUT OR SCAIF
111 TAG NOFUNCTIOMAL IDENT MEAS OR TEST LRV URW ACTION LRV URW
112 Temp setpoint 1-Output
113 Temp setpoint 2-Output
114 Temperature-Scale
115 Test pressure
116]
117
118 COMPOMENT IDENTIFICATIONS
119 COMPONENT TYPE MANUFACTURER MODEL NUMBER
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122
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1 RESPONEIRLF ORGANIZATICN | & SPECIFICATION IDENTIFICATIONS |
2l ] THERMOWELL OR PROTECTING 7| [Document no
i i} ‘ TUBE ASSEMBLY g_ :.atest;":ﬂsim | Date |
sl | mt Device Specification o | s st
1 ﬂPEE&ILHI‘;E&EAME[E[EB &0 [ols] i
12|___|Project number - _ |Subprojectno [ | 61|  |Element conn nominal size Style |
13| |Project G2]  |Signal conn nominal size Sthyle
14|  |Enterprise 63| |Enclosure type nafdass
15 |Site G4]  |Grounding terminal lct
16| |Area [Cel | [Unit_| 65]  |Enclosure material
17| |Related equipment g66] | Terminal block material
18] [Senvice 67| | Temminal material
19] | Gé
20]  |P&ID/Reference dwg number Lx)
21| |Material name o
22 Maximurn pressure 71 PERFORMANCE CHARACTERISTICS
23| |Minimum temperature 72| [Max press at design temp |At |
24| |Mormal temperature 73] |Min working temperature [Max |
25| |Maximum temperature 74| |Mex fluid velocity limit | Attemp |
26|  |Material phase 73
27 [Maximum fluid velocity 76
28 T
29 T8l |
30 THERMOWELL OR PROTECTING TUBE | .
31| |Construction type 80 |
32| |Shank style a1 |
33| |Process conn nominal size [Rating | el
34|  |Process conn termn type [Style | g3 |
35| |Intemal conn nom size | Style | 84| |
36| [Cap/Plug style B85 = _
37| |Bore diameter BE ACCESSORIES
38 |Outside dia at support 87
3| [Outside diameter at tip a8
40]  [Insertion length “L" &4/
41|  |Lagging extension lg “T" a0
42| [Thermowell/Tube material a1
43| |Sheath material-thickness a2 SPECIAL REQUIREMENTS
44|  [Cap/Plug material 93] |Custom tag
43 94|  |Reference specification
45 95]  |Compliance standard
47 i EXTENSION ASSEMBLY 86|  |Construction code
48|  |Extension type a7 |Calculation report
49| |Extension length 28
50|  |Mipple-union nom size [Rating | 98
51| |Mipple pipe schedule no 100
32| |Mipple material 101 PHYSICAL DATA
53] |Union/Coupling material 102]  |Estimated weight
4| §103] | Overall length
55 104]  |Removal clearance
56| 105] | Mir reference dwg
57 CONNECTION HEAD 106
58| |Housing type 107
59 Cover shyle 108
110 o DTEST IEST
111| | TAG NOFUNCTIONAL IDENT TEST _URW__
112 Test pressure
13
114 |
115]
116] |
117
118 COMPOMNENT IDENTIEICATIONS
114 COMPONENT TYPE MANUFACTURER MODEL WUMBER
120
121
122
123
124
125
| Rev | Date |  Revision Descrption By |Appord | Appw? | Appud BEMARKS
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