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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 presents general and minimum
requirements for material and equipment of
different types of temperature measuring
devices, such as: bimetallic & filled-system dial
thermometers, thermocouples, RTD elements,
thermowells and temperature transmitters. It is
intended to be wused in oil, gas and
petrochemical industries.

Note 1:

This standard specification is reviewed and
updated by the relevant technical committee on
Oct. 1997, as amendment No.1 by circular No. 7.

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 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.

APl (AMERICAN PETROLEUM

INSTITUTE)
RP 5B1 "Gauging and Inspection of
Casing, Tuning, and Line Pipe
Threads"
RP 552 "Transmission Systems"
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ASME (AMERICAN SOCIETY OF
MECHANICAL ENGINEERS)

B1.20.1 "Pipe Threads, General
Purpose"

PTC19.3 "Instruments and Apparatus"
"Temperature Measurements"

"Performance Test Code"

ANSI (AMERICAN NATIONAL

STANDARDS)
B16.5 "Pipe Flanges and Flanged
Fittings"

ISA (THE INTERNATIONAL SOCIETY
OF AUTOMATION)

ISA-MC96.1 "Temperature Measurement
Thermocouples"

RP 12.00.01 "Electrical Apparatus for Use in
Class I, Zones 0, 1& 2
Hazardous (Classified)
Locations"

IEC (INTERNATIONAL
ELECTROTECHNICAL COMMISSION)
60068 "Environmental Testing"

60079 "Electrical ~ Apparatus  for
Explosive Gas Atmospheres"

Part 11-"Intrinsically Safe"

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

60584 "Thermocouples"

Part 1- "Reference Tables"

60751 "Industrial Platinum
Resistance Thermometer
Sensors"

61000 "Electromagnetic Compatibility
(EMQC)"

61158 "Digital Data Communications

for Measurements and Control-
Fieldbus for use in Industrial
Control Systems"
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BSI (BRITISH STANDARD INSTITUTION)

BS 1041 "Temperature Measurement"
Part 3- "Guide to Selection and use of
Industrial Resistance
Thermometers

BS EN 837-1 " Bourdon Tube Pressure and
Vacuum Gages"

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"

DIN (DEUTSCHES INSTITUTE FUR
NORMUNG)

43760 "Calibration Tables of
Resistance  Elements  for
Resistance Thermometeres"

43762 "Measurement and Control,
Electrical Temperature
Sensors, Sensor Units for
Resistance Thermometers"

NEMA (NATIONAL ELECTRICAL
MANUFACTURERS ASSOCIATION)

250 "Enclosures for Electrical
Equipments (1000 V max.)"

IPS(IRANIAN PETROLEUM STANDARDS)

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

IPS-M-IN-190 "Material and Equipment
Standard for Transmission
Systems"

IPS-E-IN-120 "Engineering Standard for
Temperature Instruments"
IPS-I-IN-100 "Inspection Standard for

General Instrument
Systems".
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IPS-D-IN-101  "Flanged &  Screwed
Thermowells" Sheets 1 &
2 "Standard Drawings",

3. CONFLICTING REQUIREMENTS

In the case of conflict between documents
relating to the inquiry or order, the following
priority of documents shall apply:

- First Priority: Purchase order and
variations thereto.

- Second Priority: Data sheets and
drawings.

- Third Priority: This Standard.

All conflicting requirements shall be referred to
the Purchaser in writing. The Purchaser will
issue confirmation document if needed for
clarification

4. UNITS

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

5. DIAL-TYPE THERMOMETERS
5.1 Filled-System Thermometers
5.1.1 Dimensions

- Detecting elements:

The dimensions and related tolerances of the
detecting element or bulb size shall be as
specified in Table 1.

-Insertion length:

Refer to attached drawings DWG No. 1 and
DWG No. 2.

- Capillary tube:

The length of the capillary tube shall be
normally 5 meters, unless otherwise
specified in related data sheets.

- The overall outside diameter of the tubing
connecting the detecting element to the gage
shall be not less than 2.5 mm, whether it is a
thick-walled capillary or a sheathed fine
capillary.
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TABLE 2 - SCALE RANGES FOR VAPOR PRESSURE THERMOMETERS

S )Lid b mewlod gl p (whido b dwls - Jouo

PREFERRED SCALE EFFECTIVE SCALE
RANGE RANGE
oul 0010 g i (pwlidio ald Foo wldlo ol

- 70°Cto+ 30°C - 30°Cto+ 30°C

- 10°Cto+ 50°C + 10°Cto+ 50°C

0°C to+ 80°C + 30°Cto+ 80°C

20°C to +120°C + 60°C to + 120°C

+ 50°C to +200°C +100°C to +200°C

+ 50°C to +250°C +150°C to + 250°C

+150°C to + 300°C +200°C to + 300°C

+200°C to + 340°C +240°C to + 340°C
* These scale ranges apply only to gas filled 2 G50 Hlpl Olgsl glp bid wlie glo als (ul =
instruments. Wi o0 08y 50 3B 31 ous
For liquid and gas filled thermometers, the scale anly G5 g b 5l ead n Sl b miles sy

range and effective scale range are coincident. N selaie Sge olide diels 5 poliio

Fig. 5-TEMPERATURE RANGES FOR FILLED SYSTEM THERMOMETERS
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5.1.4 Material and construction

- Capillary tube:

- Capillary tube material shall be according to
manufacturer’s standard, unless otherwise
specified in related data sheets. This capillary
should be protected against corrosion and
accidental mechanical damage.

- Filling:

Shall be selected according the required range,
as specified in Table 1, unless otherwise
specified in related data sheets.

- Detecting element:

Manufacturer’s standard shall be accepted
after agreement with the user.

- Dial:

Dial shall be of a suitable metal as specified in
BS 5235, which specifies normally aluminum.

- Pointer:

Pointer shall be of suitable metal, as specified
in BS 5235.

- Case:

Case shall be manufactured from material
which gives adequate protection against
environmental conditions including shocks
which are likely to be encountered during
transport,  storage, installation, normal
operation and maintenance, which is normally
die-cast aluminum.

- Window:

Window shall be of sheet glass having a
uniform thickness of not less than 3 mm and
shall be free from defects.

-Protection against weather and

atmospheric conditions:

Gages for indoor use shall be designed and
constructed so as to be protected against
ingress of dust and mist spray, according to IP
65 of IEC 60529.

Gages for outdoor use shall have adequate
protection against atmospheric conditions
which are likely to be encountered during
normal operation.
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TABLE 3- APPLICATION DATA FOR FILLED TEMPERATURE MEASUREMENT SYSTEMS

(PY) 6)‘.‘: a)'|..\3| R W) ‘Slh P 6‘)‘3 Lg.b).g)lf Lglb ool V- Jg-.\?

System Type(notel) Temperature Limits Span Limits of Bulb Size 63%tim
and Minimum Maximum Over Range Maximum Maximum Minimum e
Sama Class(Note2) Length constan
(Note3) t (Note
C F C F C F C F meter | feet Inche mm Inches mm 4)
s s second
S
VPOR PRESSURE (Note
5) -225-315 -425-660 40 70 220 400 28 50 45 150 6x5/8 | 152x16 2x3/8 51x9 -
II-A, C ,and D
NOTE 6 NOTE 6 NOTE 6 NOTE 7
1I-B -224-315 -425-660 40 70 220 400 50 OR 120 OR 45 150 6x5/8 | 152x16 2x3/8 51x9 -
100 212
GAS PERSSURE 2-8
11-B -270-760 -450-1400 110 | 200 550 | 1000 760 1400 30 100 10x7/ | 254x21 6x5/8 152x1 NOTE
8 6 10
NOTE 8 NOTE 9
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 76x%13 2-6
NOTE
10
EXPANSION LIQUID
I-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%0F SPAN 6 20 6x3/8 152x9 3x1/4 76%6 6
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Notes:

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

2) Scientific ~ Apparatus ~ Manufacturers
Association.

3) Longer lengths possible, but un wieldy 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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5.1.5 Performance

- Errors, shall not exceed +1.0% of the
difference between the maximum and
minimum values of the effective scale range
for liquid or gas, and +1.5% for vapor filled
thermometers.

- The error per °C change in the ambient
temperature surrounding the gage and
capillary tube shall not exceed +0.03% of the
difference between the maximum and
minimum values of the effective scale range
for liquid or gas, and +0.05% for vapor filled
thermometers.

5.2 Bimetallic Thermometers

- General:

This type of thermometers shall be either
rigid stem vertical type or universal angle, for
local application, with external adjustment
for re-calibration.

- Dial Size:

Dial size is 150 mm, nominal diameter,
unless otherwise is specified in related data
sheets.

- Dial Material:

Aluminum, unless otherwise specified in data
sheet.

- Dial Color:

Black figures on white dial.

- Pointer:

Black pointer.

- Scale Range:

As specified in related data sheets.

- Element:

Bi-metal multiple helix.

- Stem:

6 mm (% in) diameter, 316 stainless steel,
unless otherwise specified in data sheets.

13
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- Connection:

Connection, %2 in NPT, fixed or adjustable
compression gland 316 stainless steel bottom
connection, unless otherwise specified in
related data sheets.

- Insertion Length:

100 mm (4 in) minimally excluding threads,
unless otherwise specified in related data
sheets. See also the attached drawings,
DWG No. 1 and DWG No. 2.

- Thermowell:

316 stainless steel, separable well fabricated
from solid bar stock screwed (1 in.) NPT
external thread and (2 in.) NPT internal
thread, Rating 100 barg, unless otherwise
specified in related data sheets.

- Case:

Stainless steel, Die-cast aluminum, or as
specified in data sheets (fume and weather
proof), to BS 837-1

- Bezel Ring:

Screwed, die-cast aluminum alloy.

- Window:

Heavy plate glasses, breakage resistance,
shatterproof type.

- Mounting:

Direct mounting locally

- Accuracy:

Better than + 1% of full span.

. RESISTANCE ~ TEMPERATURE
DETECTORS (RTD)

- Two types of wire shall generally be used in
resistance elements, nickel for ranges up to
315°C, and platinum for ranges up to 800°C,
a third type copper, shall be used in large
motor windings up to 150°C.

- Resistance elements shall conform to:
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BS 1041- Industrial Resistance Thermometry

Part 3 -Guide to Selection and use of
Industrial Resistance Thermometers"

IEC60751  Specification for Industrial
Platinum Resistance Thermometers Sensors.

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

DIN 43760 Calibration Tables of Resistance
Elements for Resistance Thermometeres.

DIN 43762  Measurement and Control,
Electrical Temperature Sensors, Sensor Units
for Resistance Thermometers

- Terminal block enclosure should have
sufficient environmental protection not less
than IP 65 and should be suitable for wire
sizes up to 2.5 mm™

- Sufficient space at the terminal box should
be provided to accommodate the maximum 4-
terminating wires.

- Conduit connection size shall be M20 x1.5.

- Temperature-resistance relations shall be as
mentioned in Table 4.
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TABLE 4 - APPROXIMATE RELATIONSHIPS BETWEEN RESISTANCE RATIO AND
TEMPERATURE FOR METALLIC SENSING RESISTORS

SHE SR> sl Cwoglin (gl oo 9 Coglio S (yus (o p5 alasly -F Jgu

TEMPERATURE RESISTANCE RATIO R:/R, Ri/Ro  Ceoglio G
0 e Platinum* o | Nickel Jss Nickel IS
-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
*See IEC 60751
Note: 3T IE

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 used to enable the
thermometer sensor to match an exponential
resistance/temperature curve.

7. THERMOCOUPLES

7.1 Thermocouples shall be fabricated according
to: ISA-MC 96.1 "Temperature Measurement
Thermocouples" or IEC 60584. For knife edge

type thermocouple refer to IPS-E-IN-120
"Engineering  Standard for = Temperature
Instruments".

7.2 Thermocouple type letter designations,
symbols for types of thermocouple wire,
symbols for types of extension wire, color code-
duplex insulated thermocouple wire, and color
code for single and duplex insulated
thermocouple extension wire, shall be as listed in
Tables 5 through 10.
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TABLE 5- THERMOCOUPLE TYPE LETTER DESIGNATIONS

J590 5 Elgl Gl Gy pmas -0 Jgu

TYPE NOMINAL MATERIAL IDENTIFICATION MATERIAL IDENTIFICATION
TEMPERATURE
RANGE POSITIVE MATERIAL NEGATIVE MATERIAL
b lod soguzs o lasie o lasie
B 0 TO 1820°C PLATINUM-30 PERCENT RHODIUM VERSUS  PLATINUM-6  PERCENT
RHODIUM
E -270 TO 1000°C NICKEL-10 PERCENT CHROMIUM VERSUS COPPER-NICKEL
1 -210 TO 760°C IRON VERSUS COPPER-NICKEL
K 270 TO 1372°C NICKEL-10 PERCENT CHROMIUM VERSUS NICKEL-5 PERCENT
( ALUMINUM, SILICON )
R 50 TO 1768°C PLATINUM-13 PERCENT RHODIUM VERSUS  PLATINUM
S [e]
-50 TO 1768°C PLATINUM-10 PERCENT RHODIUM VERSUS  PLATINUM
T (e}
-270 TO 400°C COPPER VERSUS COPPER-NICKEL
N

-270 TO 1372°C

NICKEL-14 CHROMIUM-SILICONE

VERSUS NICKEL-SILICONE

TABLE 6 - SYMBOLS FOR TYPES OF THERMOCOUPLE WIRE

J195 905 puw g3l (5l b Slod £ Jour

THERMOWELL ELEMENTS  J,l,> Sals b oLl
TYPE ¢
POSITIVE NEGATIVE

B BP BN

E EP EN

J P N

K KP KN

R RP RN

S SP SN

T TP ™

N NP NN

17
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TABLE 7 - SYMBOLS FOR TYPES OF EXTENSION WIRE

Luly e Elgl 5l b OLod V- Jgur

TYPE COMBINATION POSITIVE NEGATIVE EXTENSION WIRE ELEMENTS***
B BX** BPX BNX BPX COPPER
BNX COPPER
E EX EPX ENX EPX NICKEL CHROMIUM
ENX COPPER NICKEL
J X JPX INX JPX IRON
JNX COPPER NICKEL
K KX KPX KNX KPX NICKEL CHROMIUM
KNX NICKEL ALUMINUM
SPX COPPER
RorS SX* SPX SNX SNX COPPER NICKEL ALLOY
TPX COPPER
T X TPX TNX TNX COPPER NICKEL
N NX NPX NNX NNX NICKEL-SILICONE

* Both type R or S Thermocouples use the same
SX compensating extension wire.

** Special compensating extension wires are not
required for reference junction temperatures up
to 100°C.

Generally copper conductors are used. However,
proprietary alloys may be obtained for use at
higher reference junction temperatures.

**%* These thermocouple materials are defined
by their EMF characteristics. Alloy compositions
may vary from lot to lot.

SX b Ol Lol oo SIS 9 R L9590 5 £95 99,0
QLS oo oolaul

alags ‘_;LDLAQ ‘5‘1.: uo}»a?oo )Lhﬂ) L)‘)‘“} Ja.:‘) 6[.% (oo S

sl ax 51005 oo oolitl e sl s0ln Ygors
aladi 0 YU glales oolaiul sz Cnl (Sew s.ol.a;o‘l

55,5 08l gz e JLil

aS o (595w Slasiv b JgSge 5 glo iz ol s
5151 GlaS 5 wigd oo e Ll (EMF)  (SG sUl
Aol e Sl Son ;500 Condd A Sownd

TABLE 8 - COLOR CODE-DUPLEX INSULATED THERMOCOUPLE WIRE

oo @ile Jgd J39590 5 puw — Sy 0 —A Jou

THERMOCOUPLE COLOR of INSULATION
S5 905 &le )
Type Positive Negative Overall * Positive * Negative
}5 i{) ESI Brown (sloesed | Purple  zau | Red 0,8
K KP KN Brown (slesed | White oaaw | Red 50,8
T TP TN Brown (slesd | Yellow o,; | Red 0,8
Brown (slesd | Blue I Red 5,8

* A tracer color of the positive wire code color
may be used in the overall braid.
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TABLE 9- COLOR CODE-SINGLE CONDUCTOR INSULATED THERMOCOUPLE EXTENSION

WIRE

S golr sudh @ile JyoS g0, bl y o — ST 05 - Jgu

EXTENSION WIRE TYPE COLOR of INSULATION
Ll) e g9 &l )

Type Positive Negative Positive Negative *
B BPX BNX Gray (.S | Red-Gray Trace (S Las L 50,8
E EPX ENX - T
J JPX INX Purple s | Red-Purple Trace i las b 08
K KPX KNX White RVEW Red-White Trace — ouiw bas | 50,8
RorS SPX SNX . .
T TPX TNX Yellow 3,5 Red-Yellow Trace — o,; s b 5,8
Black olew | Red-Black Trace ol la> L 50,8
Blue <! Red-Blue Trace &l b b g8

* 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 S b,y lgie ool asie K
Sgge a2 a5 500 Ao 2 b Lol 5 Hanl (b,

.dj) )Lis IR ua.?r.w.A
blas! (g,gTsl

il Ble (S oola bl e slo Job Sl a0
Sygar L 0 emw i 45 35 ool Laseis Wb
9y Lo (Gt L U odd oS5 e ol la gy
&y5r0 nlpln wles civllae (EMF) (S5 58Ul S pome
Slegan oad Ble S5 gola Ll sld pes dod 45 e

9 4nd goia lon 5l

TABLE 10 - COLOR CODE-DUPLEX INSULATED THERMOCOUPLE EXTENSION WIRE

ouds @le bgd JgSg0,5 bl puw — S5y 0S5 -V Jou

EXTENSION WIRE TYPE COLOR of INSULATION
Lol o g9 &l )
Type Positive Negative Overall Positive Negative *

B BPX BNX Gray zuS | Gray gyuS- | Red 5.8
E EPX ENX . . .
] JPX INX Purple  zas Purple  zau | Red 0,8
K KPX KNX Black ol White saw | Red 0,8
RorS SPX SNX .
T TPX TNX Yellow  »,; Yellow o,; | Red ;0,8

Green pooe Black ol Red ;0,8

Blue <! Blue I Red ;.8

e 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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7.3 Wire sizes for non-sheathed thermocouples,
shall be normally as follows:

For J, K and E-type: 8.4 mm?, 2 mm’, 0.5
mm?, 0.204 mm? , and 0.080 mm”.

For T-type: 2 mmz, 0.5 mmz, 0.204 mmz, and
0.080.

For R, S and B-type: 0.204 mm” only.

7.4 For extension wires, the sizes shall be:

2 mm’, 1.5 mm?, and 0.5 mm? either singly or
in pairs. 1.5 mm’ is most commonly used, 0.5
mm” and smaller may be used when bundled
and reinforced to provide strength for pulling.

These sizes apply to all types of extension
wires.

7.5 Fore more details on extension wires
connection and cabling refer to: IPS-M-IN-
190"Transmission Systems'".

Note:

Wire sizes which are nominally equivalent to
"AWG" in European standards shall also be
accepted.

8. THERMOWELLS

- Normally thermowells shall be 316
stainless steel unless otherwise indicated in
related data sheets.

- Thermowells shall be fabricated from solid
bar stock, the bore shall be concentric to
10% of wall thickness.

- The well shall be polish finished below
mounting threads or flange to 0.25 microns.

- The external thread of screwed-type
thermowells shall be 1in. NPT, and the
internal thread shall be % in. NPT.

- For more details refer to attached drawings
No. 1 and 2.

- For additional information reference to be
made to BS 2765 "Specification for
Dimensions of Temperature Detecting
Elements and Corresponding Pockets", latest
edition.
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9. TEMPERATURE TRANSMITTERS
9.1 Electro-pneumatic Transmitters
General:

This type of transmitters, shall be non-
indicating (blind) transmitters of continuous
balance type, which converts the thermocouple
resistance element, or any other mv source
signal into (0.2-1 barg) pneumatic signal, with
the following features:

- Actuation:

When thermocouple input is specified,
potentiometric  type instrument with
amplifier and automatic cold junction
compensation shall be provided.

- Thermocouple Type: Normally shall be J
or K-type.

- Accuracy: Shall be = 1% of full range, or
better.

- Range: Shall be as specified in related
data sheets

- Power Supply: 24 V DC preferable,
115£10% VAC, 50 Hz, with suitable

voltage stabilizer, constant voltage supply
unit is acceptable.

- Balance Speed: Maximum full scale
travel in 12 seconds @ 50 Hz

- Air Supply: 1.4 barg.

- Output Signal: 0.2-1 barg.

- Case and Cover: Heavy gage sheet steel
- Dimensions: Manufacturer's standard.

- Connection: % in NPT, at back of case for
air supply, air output and air purging.

Plugged conduit entry, holes on back or top
of case.

-Mounting: Rack mounting, or pipe
mounting with bracket and U-bolt, for 50
mm (2 in.) stand pipe.
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- Burn out Feature: Thermocouple burn out
feature up scale or down scale drive, with
last measurement held, if specified.

- Name Plate: Same as 9.4.2

9.2 Filled System-pneumatic transmitters
General:

These transmitters shall be either, non-
indicating (blind), or indicating-type, or motion
balance type, which converts the temperature
signal into pneumatic (0.2-1bar g) signal, with
the following features:

- Element: Shall be either gas filled or liquid
or mercury filled. Gas filled thermal system
is class IIA, liquid expansion thermal
system is class [A.

- Accuracy: Shall be 0.5% of span or better.

- Range: As specified in related data sheets.

- Air supply: 1.4 barg.
- Output signal: (0.2-1) barg
- Case and cover: Heavy cast aluminum

- Connection: Screwed, ¥4 in. NPTF.

- Mounting: Pipe mounting with bracket U-
bolt for 50 mm (2 in.) stand pipe.

-Compensation: Fully compensated.

- Capillary tube: Tubing shall be according
to manufacturer’'s standard, with 304
stainless steel flexible armour.

- Tubing length: Shall be normally 5 meter
or as specified in related data sheets.

- Element material: Bulb, jam nut and
bushing in 316 stainless steel

- Bulb rating: Standard adjustable union
Teflon packing, suitable for 69 barg at
205°C.
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- Bulb diameter: 10 mm (3/8 in.) O.D,
unless otherwise specified in related data
sheets

- Bulb union connection: Bushing % in.
NPT, external thread.

- Over range protection: Up to 100% of
span

- Thermometer pocket: 316 stainless steel
or higher grade alloy as specified in data
sheets, separable and fabricated from solid
bar stock. See also the attached drawings,
No. 1 and No. 2

- Thermowell connection: 1 in. NPTmale
external thread 2 in. NPT female internal
thread

- Insertion length: Refer to drawings No. 1
and 2 attached herewith.

- Case and door: Normally shall be fiber
glass, reinforced gray polyester molding
case. Hinged door in fiber glass reinforced
polyurethane oxide, with blue polyurethane
finish.

Enclosure classification shall be NEMA 3,
weather-proof or equivalent, IP 54 according
to IEC 60529.

- Window: Clear shatter proof, ultra violet
resistant polycarbonate

- Dial: Normally shall be eccentric scale,
effective length is 150 mm, with white dial,
blacked marking and fluorescent red pointer

- Element capillary entry: Slotted hole for
tubing in bottom of case

- Ambient temperature limits: From
-40°C to +85°C

- Ambient temperature effect: Shall be less
than 1% of span 55°C change.

- Name plate: Same as 9.4.2
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9.3 Electronic Transmitters
General:

These type of transmitters shall be either
indicating or blind-type, accept millivolt input
from a standard thermocouples, or ohmage
resistant from a resistance element and provide
1-5 V, or 4-20 mA output signal, via 2-wire
system, with the following general features:

- Mounting: Panel surface mounting, or
head mounting with 50 mm (2 in.) stand

pipe.

- Input: Millivolt input from thermocouple,
or RTD.

- Output: 1-5 V, or 4-20 mA into min. 250
ohm, with 130 pA current offset,
manufacturer's standard to be followed.

- Span: 2-100 mv (Continuously adjustable).

- Zero suppression: £50 mv. (Continuously
adjustable).

- Input impedance: 100 K Ohm/mv.

- Thermocouple type: Normally shall be
either J or K type, unless otherwise specified
in related data sheets, with automatic cold
junction compensation.

- Range:
1200°C max.

Continuous operation up to

- Electrical Power Supply: Preferably 24
+0.5 VDC into max. 600 Q.

- Electrical Classification: Normally shall
be intrinsically safe and suitable for relevant
hazardous area classification certified by
acceptable associations, such as BASEEFA.

Enclosure classification shall be weather
proof IP 65 according to IEC 60529.

- Electrical Protection: Instrument to be
individually fused.

- Input circuit protection: Output shall be
derived up scale, or down scale if input
opens or breaks.
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- Ambient Temperature Limits: From
-40°C to+85°C.

- Ambient Temperature Effect: Less than
+0.2% of span per 10°C.

- Housing: Die-cast aluminum with baked
vinyl finish.

- Window: Shatter proof (for indicating type
transmitters).

- Dial: Sector scale effective length 65 mm

(2 % in.), black markings on white
background (for indicating type
transmitters).

- Accuracy: +£0.1% of span.

- Electrical Connections: Three (M20 x1.5)
conduit connections.

- Breather-Drain: Manufacturer’s standard.

- Calibration Facility: Built-in calibration
jack.

- Name Plate: Same as 9.4.2

94 Microprocessor-based "SMART"
Transmitters (Intelligent Transmitters)

General:

These transmitters are microprocessor-based
type, and compatible with a variety of
temperature sensors, including 2, 3, and 4-wire
RTDs, thermocouples and other resistance and
millivolt inputs.

The sensor type is software selectable from the
hand-held communicator (HHC). It provides
either 4-20 pA standard signal, and/or digital
signal.

9.4.1 Functional specifications

- Isolation:

The input is galvanically isolated from the
output and ground.

- Inputs:

RTD, or type J or K thermocouple, as
specified in related data sheets.

- Outputs:

Two-wire 4-20 mA, linear with temperature
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or linear with input, or digital output signal
superimposed on 4-20 mA signals according
to HART protocol.

- Power supply:
Preferably 24 +0.5 VDC, into max. 600 Q.

- Reverse polarity protection:
Shall be provided.

- Local limitations:

Minimum load shall be 250 Q
manufacturer’s standard to be followed.

- Indication:

Signal indicator shall be provided, with
accuracy better than +2%.

- Electrical classification:

Normally shall be intrinsically safe, and
suitable for relevant hazardous area
classification  certified by  acceptable
associations, such as: BASEEFA unless
otherwise specified

- Temperature limits:
i) Ambient: -40° to +85°C.
i) Storage: -50° to +105°C.

- Loss of input/failure alarm:

If self-diagnostics detect a sensor burn out or
transmitter failure, the analogue signal shall
be driven either below 4 mA or above 20
mA to alert the user (high or low alarm
signal) shall be user-selectable by internal
jumper.

- Humidity limits:

0-100%, and shall meet the requirements of
BS 6447 A .1.2.

- Turn-on time:

Performance within specifications less than
5.0 seconds after power is applied to
transmitter.

- Update Time:

0.5 seconds, approx.
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9.4.2 Physical specification

- Electrical connection: M20 x1.5

- Materials of construction:
i) Electronic housing: Low-copper
aluminum, NEMA 4X, or IP 65 IEC
60529.
ii) Paint: Epoxy-polyester.
iii) Cover O-rings: Buna-N.

- Mounting:

Shall be direct head mounting with brackets
for 2-inch stand pipe mounting, as specified
in related data sheets.

- Name plate:

Stainless steel data plate fastened to
electronics housing with stainless steel
screws. Includes the following information:

a) Instrument tag number.

b) Manufacturer’s serial number, model
number.

) Temperature range.

d) Maximum working temperature.

e) Electrical, pneumatic power supply
(if applicable).

f) Over range protection temperature.

g) Area Classification and IP code
h) Year of Manufacture

9.4.3 Performance specifications

- Accuracy:

Better than +0.1% of calibrated span for
analogue signal, £0.07% of calibrated span
for digital signal.

- Stability:

+0.1% of reading or 0.1°C whichever is
greater, for six months.

- Repeatability:

Better than 0.05% of calibrated span.
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- Ambient temperature effect:
Shall be better than 0.2% of span.

- Power supply effect:
Less than £0.005% of span per volt.

- Vibration effect:

The total effect (maximum effect at any
point in calibrated range) is 0.1% of
reference span for acceleration up to 30 m/s’,
and meets IEC 60068.

- Relative humidity effect:
Negligible between 0 and 100% RH.

- RFI effect:

To be tested per IEC 61000 from 20 to 1000
MHz.

Cables in conduit: class 3 ABC: £0.1% span
at 30 V/m.

Cables unshielded: class 2 ABC: +1% span
at 10 V/m

- Calibration facility:

Built-in calibration jack, if specified.

9.5 Fieldbus Transmitter

9.5.1 The Fieldbus transmitter shall have remote
configuration capability in Host system and
asset management system.

9.5.2 The Fieldbus transmitter shall be capable
of performing continuous diagnosis, including
self-test function and shall be able to provide
specific diagnosis at the HMI.

9.5.3 The Fieldbus transmitter accuracy shall be
better than 0.1% of calibrated span including
the effects of linearity, hysteresis, and
repeatability.

9.5.4 The Fieldbus transmitter shall be certified
according to IEC 61158 part 3 (Data Link
service definition).

9.55 The Fieldbus transmitter shall be
furnished with test terminals and bypass diode
to facilitate field testing without disconnection /
connection of a field mounted signal indicator,
either integral with or remote from the
transmitter
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9.5.6 The Fieldbus transmitter shall be loop
powered from the host control system.

9.5.7 The fieldbus transmitter shall work with
voltages of 9-32 VDC.

9.5.8 The operating temperature range of the
transmitter shall be -40°C to +85°C.

9.6 Wireles
9.6.1 Wireless HART Basics

9.6.1.1 The wireless version of the HART
communication protocol, wireless HART, uses
a wireless mesh networking multipath topology
and is designed specifically for process
automation applications. Each wireless HART
network includes three main elements:

* Wireless field devices (or wired field
devices with wireless adapters) connected to
process or plan equipment.

* Gateways/Access points that enable
communication between wireless field
devices and host applications connected via
a high-speed backbone or other existing
plant communications network.

* A Network Manager responsible for
configuring the network, scheduling
communications, managing message routes
and monitoring network health.

9.6.2 Applications

9.6.2.1 The two most common spread spectrum
schemes that are suitable for industrial wireless
systems are frequency hopping spread spectrum
(FHSS) and direct sequence spread spectrum
(DSSS).

9.6.2.2 The smart wireless solutions in the field
use self-organizing mesh technology. Each
wireless device in a self-organizing network can
act as a router for other nearby devices, passing
message along until they reach their destination.
This capability provides redundant
communication between each device and its
gateway.

10. TEMPERATURE SWITCHES

10.1 Indicating and  Non-Indicating
Temperature Switches

General:

Temperature switches are devices, which
provide an electrical contact (potential free), to
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be used for different purposes, such as trip
order, or alarm signal & etc.

These switches normally are non-indicating
(blind-type) or indicating-type.

These types of temperature switches, shall
normally be local mounted, dial-type, and either
bimetallic or filled-system, with potential free
contacts.

- Element:

Bimetallic or filled-type, normally liquid filled.

- Mounting:

Direct mounting, unless otherwise specified
in related data sheets.

- Range:

As specified in related data sheets.

- Insertion length:

Normally is 150 mm, unless otherwise
specified in related data sheets. See also the
attached drawings, No. 1 and 2.

- Thermowell:

Normally thermowell is required, material
shall be 316 stainless steel, or higher grade
alloy as specified in data sheet, drilled from
solid bar stock, screwed 1 in. NPT
(external), and ' in. NPT (internal),
minimum rating shall be 100 barg. See also
the attached drawings, 1 and 2.

- Capillary for filled-type:

Manufacturer's standard capillary tube with
at least 304 stainless steel armour, its length
shall be normally 5 meters, unless otherwise
specified in related data sheets.

- Housing and cover:
Shall be die-cast aluminium.

- Electrical Classification:

Normally shall be intrinsically safe, and
suitable for relevant hazardous area
classification certified by  acceptable
associations, such as: BASEEFA unless
otherwise specified.
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- Switch, electrical requirement:

S Switches shall be normally SPDT-type,
110£10% VAC, 10 Amp, or 30/125 V DC, 5
or 0.5 Amp, hermetically-sealed, snap-
action, Ag-Ni, 80/20 % contacts or
equivalent.

- Set point shift due to ambient temperature
changes:

Shall be less than 0.1% of full scale.

- Dead band:
Shall be less than 1% of span.

- Bulb diameter:

10 mm, unless otherwise specified in related
data sheets.

- Bulb connection:
Shall be %2 in. NPT M.
- Name Plate:

See 9.4.2.

- Junction Box and Wiring:

Normally junction box shall be at right side
of the switch.

- Material:
Black PA6-nylon or equivalent.

- Weather protection:

IP65, unless otherwise specified in related
data sheets.

- Ambient temperature:
From -40°C to + 85°C.

- Insulation resistance:

500 V DC, 100 M Q between measuring and
ground terminals.

- Dielectric strength:

500 VAC for 1 minute between input and
output terminals.

- Entry:
M 20x1.5, bottom entry cable gland with
retainer clamp. 4-wire + earth terminals.

- Terminal size:
2.5 mm” to accept stranded wire.
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- Name plate:
Same as 9.4.2.

11. MULTIPOINT MICROPROCESSOR-
BASED TEMPERATURE RECORDERS

11.1 Performance Specifications

- Measuring accuracy:
+0.1% of measured range, =1 digit.

- Reference
accuracy:

junction  compensation

+0.3°C, thermocouple input only.

- Temperature drift:
+0.005%/°C, maximum.

11.2 Functional Specifications

- Measuring and recording points:
Either 15 or 30 points, or as specified.

- Input signals:

Thermocouples, RTD, DC voltages, and DC
current.

- Operating conditions

- Ambient temperature:
0 to 40°C.

- Relative humidity:
20 to 80%.

- Supply voltage and frequency:

115+£10% VAC, 50 Hz, with
selection.

switch

Allowable voltage fluctuation is +10% of
rated value.

- Battery backup:

If power is interrupted, Lithium battery
backup preserves settings in memory.

- Range setting:
Input type and range are set by operator (key
input).

- Scale setting:

Minimum and maximum values, and units of
measurement, are set by operator (key input).

- Allowable signal source resistance:
To be specified by the manufacturer.
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- Recording type:

Dot type print, six ribbon colors, analog
recording in six colors, digital recording in
block, unless otherwise specified.

- Chart speed:

25 mm/h, if not specified, freely set from 1
to 999 mm/h.

- Recording speed:
30 points/5 seconds, if not specified.

- Chart description:

Strip chart type with an overall width of 318
mm (12.5 in.) and a total length of 20 m. The
effective (usable) recording width for an
analog record is 250 mm equally graduated
into 100 divisions. For digital recording, the
effecting recording width is 21 mm-left, and
18 mm-right.
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Note: 283918
Another chart dimensions are accepted after oo Jod Syme )5 L Cblye 5 ey wcod LS00 ola
agreement of the user. )

- Data recording Losls cud -

- Analog trend recording
- Digital recording:

Prints channel number and data at a constant
time, or at a designated time.

- Data print:

Analog record is momentarily stopped and
printed on request.

- Alarm recording:

Analog recording is performed when an
alarm is triggered, and the time and relay
number are printed in the right margin of the
chart.

- Message recording:

The time (hour and minute) and message are
printed on request.

- Time line recording:

Automatic time recording (every 30 minutes)
with a red line at both ends of the chart.
Unless otherwise specified.

- Time printing:
The time (hour and minute) are printed in the
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left margin of the chart every hour. Dogd oo ol el
- Real scale printing: 1 8lg pwlio Sl —
The minimum and maximum scale values o (69 oty 4 wlde polie yiSTas g JSlas

are printed on the left and right side of the

chart, respectively, every hour. C0gh oo ol cell o 0 loged ) g

- Unit printing: ey Gl -
Units are recorded on the right side of the 0l et Jolsd o g0 Canly Crons o Laasl
chart at fixed intervals. . .

PR (0 e
- Data indicator: 10015 susdy yLi -
Fluorescent display, 16 characters, 9 mm VeSS i) SIS VE o st gl les amio

character height, 5 x 7 dots (width x height)
.(&U;S)lx PE) alags Oygo 4 YO )..o..l...o

Note: 18919k,
Another character dimensions are also accepted, Jsd 0y50 )5 L Ciblse 5l e o S0 SLIS ol
after agreement of the user. ' )

- Display item o bod axbuo —

- For measurement input:

Channel Number, actual scale wvalue,
units, and chart speed.

- For clock display:

Month, day, hour, minute and chart
speed.

- Alarm system:

Individual setting and common output
by high/low limit.

- Insulation resistance:

500 V DC, 20 M Q between measuring
and ground terminals.

1000V DC, 20 M Q between power and
ground terminals, and between power
and measuring terminals.

- Dielectric Strength:

1500 V A.C. for one minute between
measuring and ground terminals,
between power and ground terminals,
and between power and measuring
terminals.

11.3 Physical Specifications

- Enclosure:
Normally is steel with grey finish.
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- Front panel:

Normally is die cast aluminium with black
finish.

- Mounting:
Normally is flush to panel.

- Electrical connections:

All input signals, power, earth (ground), and
alarm connections are located on the rear
panel.

Terminations are made with screw
terminals. Also on the rear panel are the
power switch, fuse, voltage selection switch,
and communications interface connection.

12. DOCUMENTATION/ LITERATURE
12.1 At Quotation Stage

Suppliers are to provide the following in the
numbers requested at the time of quotation:

a) Comprehensive
literature;

descriptive

b) List of recommended commissioning
spares with prices;
c) Details of any special tools required
with prices.

12.2 At Ordering Stage

Suppliers are to provide the following in
quantities and at times as detailed on the order:

a) List of recommended spares for two years
continuous operation;

b) Illustrated comprehensive spare parts
manual with part numbers suitable for
warehouse stocking;

c) Illustrated installation and operating
instructions;

d) Maintenance manuals.

Note:

The above shall include identification of all
proprietary items.

All drawings and literature shall be in English
language and show all dimensions, capacities,
etc., in metric units.

The order number must be prominently shown
on all documents.
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Drawings are to be properly protected and
packed and negatives must be dispatched in a
strong cardboard cylinder. Drawings must be
rolled not folded.

13. INSPECTION AND TEST

- Inspection by appointed representative
will consist of but not necessarily be
confined to:

13.1 Visual and Dimensional Checks

13.2 Hydraulic and Functional Test Where
Applicable

- Certified test reports shall be provided for
each instrument.

- The user reserves the right to reject
individual instrument for bad workmanship
or defects.

- Detailed inspection requirements are
specified in IPS-I-IN-100, "Inspection
Standard for General Instrument Systems".

14. PACKING AND SHIPPING

Equipment must be carefully protected and
packed to provide adequate protection during
transit to destination and shall be in accordance
with any special provision contained in the
specification or order.

Special attention must be given to protection
against corrosion during transit.

All bright and machined parts must be painted
with a rust preventative.

Ancillary items forming an integral part of the
equipment should be packed preferably in a
separate container if the equipment is normally
cased or crated.

Alternatively the ancillary items should be fixed
securely to the equipment and adequate
precaution taken to ensure that the items do not
come loose in transit or be otherwise damaged.

Instruments having delicate movements and
assembled into panels for inspection and test
must be replaced in makers, special shock
absorbing packages for transit, all connections
being marked for remounting in IRAN. Such
instruments to be packed in same case as
associated panel, but protected by a bulkhead or
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equivalent packing arrangement.

15. GUARANTEE

Vendor shall guarantee the following when the
instrument is operated in accordance with the
written operating instructions.

15.1 Designed performance and quality under
conditions per specification.

15.2 Instrument is free from fault in design,
workmanship and material to  fulfill
satisfactorily the operating conditions specified.

15.3 Spare parts guarantee for minimum 10
years and performance guarantee for one year
after installation or 18 months after shipment
whichever is closer.
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Notes:

1) The details shown of the hexagon and plug
are typical only. Manufacturer's standards may
also be considered.

2) The well, plug, chain and rings shall be
stainless steel type AISI-316.

3) The well shall be fabricated from solid bar
stock, the bore shall be concentric to 10% of
wall thickness.

4) The well shall be polished below mounting
threads to 0.25 microns surface finish.

5) The well shall have an (ANSI B1.20.1 one
inch taper pipe thread) modified to have at least
twelve effective threads, two of which are
below a standard ring gage.

This provides two additional full threads at each
end beyond a standard pipe thread engagement.

6) The well shall withstand an internal
hydrostatic test pressure of 140 bar.

7) The maximum cold working pressure is 70
barg.

8) On an insulated line, the thermowell shall be
insulated up to the bottom of the hexagon head.
"T" dimension shall include a 50 mm lagging
extension.
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LENGTH "U"™ mm

ARE 150, 200 MM AND 250 MM.

1 - NORMAL IMMERSION INTO PIPES SHOULD BE APPROX. 75 MM. EXCEPT FOR BULBS
WHICH REQUIRE APPROX. 125 MM IMMERSION AND THE CORRESPONDING LENGTHS "U"

2-FOR PIPES THE MAXIMUM ALLOWABLE "U" IS 300 mm.
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TABLE 12- SCREWED THERMOWELL FOR INSULATED & NON INSULATED PIPE
ol @le g oud @le Ao glp (Zm Saly Y Jgu

LINE SIZE 3" 4" 6" 8" 10" 12" 14" 16" 18" 20"
Lz o3l
STEM DIMENSION 150 150 200 200 250 | 275 350 350 350 350
e Sladl
LENGTH "U" 100 100 150 150 200 225 300 300 300 300
MAX.ALLOWABLE sre Jsb iSlas
MAX.VELOCITY 25 25 15 15 7 7 7 7 7 7
Aol e S 21 0

40mm [1-1{2 min] flange
Y cap thermowell
r.f bore 241mm

A0mm [1-1/2] weldolet tee
sch Tbl
1n lines 150mm [6"] or larger

32 Tn lines 100mm [4"] or smaller -
| dia round edge
278 : 12" NPT pipe thread

— full penetration double weld -
= | | ._E N3 *  40mm [1-1}20 blind flange for pipe

YL ]

7R NEN / . ¥
I remachine gasket surface after welding
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.a |
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TYPICAL DRAWING 2
THERMOWELL INSTALLATION (FLANGED)
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* For vessels, blind flange size shall be 50 mm
(2 inches) and Length "U" may be larger than
listed.

All dimensions are in millimeters.

Notes:

1) The well shall be AISI-316 stainless steel or
other materials as required for fluid.

2) The well shall be fabricated from solid bar
stock; the bore shall be concentric to 10% of
wall thickness.

3) The well shall be polish finished below
mounting flange to 0.25 microns.

4) Welding to be in accordance with IPS
engineering practices.

5) For test wells (12" NPT) plug and chain shall
be provided.

6) The standard lengths "U" for piping
installations are 150, 200, 250 and 300 mm.

7) The well shall withstand a hydrostatic test
pressure according to the flange rating.

8) Flanges to be ANSI 300 R.F. minimum
rating and ANSI 1500 R.F. maximum rating.
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TABLE 13
W Jgu
ANSI FLANGE RATING MAXIMUM COLD HYDROSTATIC TEST
RF OR RTJ AS REQUIRED WORKING PRESSURE
RTJpg3l @yge 3o ANSI gudd s )1 PRESSURE S bl gyaud HLAS (4505
R (BARG) (BARG)
CLASS
(300) (50) (75)
(600) (100) (150)
(900) (150) (225)
(1500) (250) (375)
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LENGTH "U" mm

1-NORMAL IMMERSION INTO PIPES SHOULD BE APPROX. 75 mm. EXCEPT FOR BULBS HICH
REQUIRE APPROX. 125 mm IMMERSION AND THE CORRESPONDING LENGTHS "U" ARE 150
mm, 200 mm AND 250 mm.

2-FOR PIPES THE MAXIMUM ALLOWABLE "U" IS 350 mm.

SBLe "U" Jobo 5 sankes VYO (5 abgd conl a3V a5 b Sl s ol ytanks VO Loy wil algd J51s 10 Jgane (59 abogé—)
il oo perkea YO+ g Yoo N0- Luyw ]

a3l oo yioskea YO+ U slre ST o b alg) (gl Y

TABLE 14 -FLANGED THERMOWELL FOR INSULATED & NON INSULATED PIPE

oo @ule g oud Gule gl ol p xS Sl —VF oo

LINE SIZE Ja>' a)’ld_;‘ 3" 4" 6" 8" 10" 12” 14" 16" 18" 20"
STEM DIMENSION (ANSI 300 & 600) | 235 | 260 | 310 | 360 | 360 | 410 | 410 | 410 | 410 | 410
BY ol.u‘
LENGTH "U"MAX.ALLOWABLE 175 | 200 | 250 | 300 | 300 |350 | 350 | 350 | 350 | 350
e Jsbo Sl
STEM DIMENSION 9o Slal 260 285 310 360 | 360 | 410 410 410 410 410
(ANSI 900, 1500 & 2500)
LENGTH "U"MAX.ALLOWABLE 200 | 225 | 250 | 300 | 300 | 350 | 350 |350 |350 | 350
s Jsb Sl
Note: e

For more information, see IPS-D-IN-101 sheets o o )
1 & 2 "Standard Drawings". LgLQ: Al IPS—D—IN—101 L ).».m.».’ s_:Lc)Lb‘ [ g

RYVAPPES JUN S B Y S R Cow
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