ISLAMIC REPUBLIC OF IRAN Ol pl oMl (55500
MINISTRY OF PETROLEUM S 21k

“) D\ .\ i .

IRANIAN PETROLEUM STANDARDS
Ol Cdi gl jlusliwi

IS

IPS-M-EL-190 (1)

MATERIAL STANDARD
FOR
ELECTRICAL HEAT TRACING

FIRST REVISION
JULY 2009

YLS J)‘A.SL».M)‘

Sy )
C B SUCE S

Jell g
YWAA 55

DEPUTY MINISTER JB3 15 ci b g owdio Ciiglae

OF

ENGINEERING & LOCAL MANUFACTURING
RESEARCH & STANDARDS o lustenl g & ldaxs




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
aso 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 reevant 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 1PS 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: 88810459-60 & 66153055
Fax: 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

1.1 This standard covers the requirements for
material and support services for Electric Heat
Tracing Systems supplied by the Vendor. The
Electric Heat Tracing System shall be designed,
manufactured, and tested in accordance with the
applicable requirements of latest edition of the
following standards, stated in clause 2.

Electric Surface Heating (ESH) systems are
designed to satisfy two distinct requirements:

1.2 Maintaining Temperature

Maintaining temperature requires the provision of
heat to a surface equal to the rate of heat loss due
to the temperature difference and its surrounding
at the required surface temperature.

When starting from a lower temperature the time
taken to achieve the required temperature will
vary according to the ambient temperature and
whether the pipe or vessel is empty, partialy filled
or completely filled under no flow conditions.

1.3 Process Hesating

This requires the provision of sufficient heat to
raise the temperature of surface and contained
material within a stated time, change the state of
material or to promote or control a chemical
reaction. It may also be necessary to maintain
material at the required raised temperature.

Note 1:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on Jul 2009, which isissued as revision
(). Revision (0) of this standard specification is
withdrawn.

Note 2:

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

BS (BRITISH STANDARDSINSTITUTION)

BS 476 (1984) "Fire Test on Building Materials
and Structures’

Part 4 "Non-Combustibility Test for
Materials'

Part 12(1991) "Method of Test for Ignitability
of Products by Direct Flame
I mpingement"

BS 1710(1984) "Specification for Identification
of Pipelines and Services"

BS 5501 (1990) "Electrical Apparatus for
Potentially Explosive
Atmospheres”

BS 5422 (2002) "Method for Specifying Thermal
Insulating Material for Pipes,
Tanks, Vessdls"

BS 5970 (2001) "Code of Practice for Thermal
Insulation of Pipe Work and
Equipment, in the Temperature
Range -100°C to +870°C"

BS6351(1983) "Electrical  Surface  Heating

Devices'

Part 1 "Specification  for Electric
Surface Heating Devices”

Part 2 "Guide to the Design of Electric
Surface Heating Systems'

Part 3 "Code  of Practice for the
Installation, Testing and

Maintenance of Electric Surface
Heating Systems”
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IEC (INTERNATIONAL ELECTRO
TECHNICAL COMMISSION)
IEC 60079 “Electrical Apparatus  for
Explosive Gas Atmosphere”
Part-14 “Electrical Installations  in
Hazardous Areas (other than
Mines)”
IEC 60702 "Minera Insulated Cables and

Their Terminations with a Rated
Voltage not Exceeding 750V"

Part -1 “Cables”
Part -2 “Terminations”
IEC 60800 "Heating Cables with a Rated

Voltage of 300/500 V for
Comfort Heating Prevention of
Ice Formation”
IEC 60811 "Common Test Methods for
Insulating and Sheathing
Material of Electric and Optical
Cables' Parts 1,2,3

IEEE (INSTITUTE OF ELECTRICAL AND
ELECTRONICS ENGINEERS)

IEEE 515(1997) "Recommended Practice for the
Testing, Design, Installation and
Maintenance  of Electrical
Resistance Heat Tracing for
Industrial Application”

NFPA  (NATIONAL FIRE PROTECTION
ASSOCIATION)

ANSI/NFPA 70 "National Electrical Code"
IPS (IRANIAN PETROLEUM STANDARDYS)

IPS-E-GN-100  "Engineering  Standard  for

Units'
IPS-I-EL-215 “Inspection  standard  for
Potentially Explosive
Atmospheres (Hazardous Areq)
3.UNITS

This standard is based on International System of
Units (SI), as per IPS-E-GN-100 except where
otherwise specified.
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4. ENVIRONMENTAL CONDITIONS
See Appendix A

5. TYPE OF HEATING CABLES

For winterizing and compensation heating the
following heater types and cables can be selected
accounting to maximum temperature required for the
fluid:

1) Sdf Regulating Heaters

2) Zonal constant wattage parallel heaters
3) Mineral insulated cable (heaters)

4) Non-Mineral insulated cables

5.1 Self Regulating Heaters

Self regulating heat tracing strip typically consists of
a temperature dependent heating element, conductor,
a jacket or eectrical insulation. Additional metal
braids and/or jacket may be used as required.

5.1.1 The heating element shall be a conductive
polymeric material with a highly temperature
dependent resistivity. Heat is generated by passing
an electric current along the entire length of the
paralle circuit heat tracing strip.

5.1.2 The conductors carry eectrical current along
the entire length of the parald circuit heat tracing
strip.

5.1.3 Jacket or electrical insulation

The heating element shall be dectrically insulated
with one or more dielectric materials having
sufficient thickness and uniformity to provide
mechanical and electrical integrity.

5.1.4 Metallic braid

The heat tracing strip to be surrounded by a metallic
braid to:

I) Provide additional mechanical protection, and

[1) Provide an earth path under normal conditions,
the braid shall carry no current.

5.1.5 Mechanical and chemical resistant outer
jacket

The heat tracing strip shall be surrounded by a
protective outer covering to provide added
mechanical protection and to protect it from
chemical environments (corrosives, solvents and
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water) which might affect its performance. This
protective layer isthe outer jacket.

5.2 Zonal Constant Wattage Parallel Heaters.

The zonal paralld resistance heating tape can be
utilized when the required heat output on the
operating temperature is beyond the capabilities of
self regulating heaters.

5.2.1 The zone heater consists of two insulated bus
wires wrapped with a thin (0.008-0.005 mm?)
Nichrome heating wire and covered with polymer
insulation. The heating wire is connected to alternate
bus wires at nodes every 300 to 1200 mm. The
distance between nodes constitutes a heating zone. A
metallic braid or outer jacket between nodes
congtitutes a zone .A metallic braid or outer jacket or
both are optional.

5.2.2 The main advantage of this tracer is that it can
be cut to length in the field. However one must be
aware of node location when cutting, because there
will be no heating from the cut to the nearest node.

5.2.3 Thistracing cable shall not be used where there
is demand for service above 215°C.

5.3 Mineral Insulated Cable for Heat Tracing

Mineral insulated cable shall consist of an outer
seamless sheet of copper, stainless stedl, ixonel or
other approved metal. The insulation shall be
magnesium oxide and one or more heating
conductors inside. Temperature range shall be up to
850°C.

5.3.1 Minera Insulated Cable shall be magnesium
oxide insulated with an Incoloy 825 sheath. The
heated section of the cable shall be joined to a cold
lead also made of Incoloy 825.

Pr ecaution:

Mineral insulated cable chief disadvantage is that it
can not be cut to length on spliced in thefield.

This makes design installation and maintenance
more difficult with it than with other type of eectric
tracer. Because it is a series heater an entire circuit is
lost if any section fail. For more information on
Mineral Insulated Cables, see BS 6207 Part 3.
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5.3.2 Mineral insulated cable shall be factory
fabricated in the required length and load in section
without splices for the entire length.

5.3.3 The cold section shall be enclosed in a flexible
stainless steel conduit. Mineral insulation shall be
sealed from moisture by an epoxy compound.

5.3.4 The cable shall be provided on both ends with
proper seals cold connection leads and metal cable
glands.

5.3.5 Each cable shall be capable of field bending to
an inside radius of six times the cable diameter
without damage.

5.3.6 The connection box in which heating section
and cold sections are connected shall be water proof.

5.3.7 Cable sheaths conductor and termination
materials and cable support clamps shall withstand
the design temperature of the pipe equipment, or
instruments, and when applicable the steam out
temperature.

Notes:

1) All type of heaters (mineral cables) shall have at
least 600 volt minimum dielectric withstand rating
operating voltages will be 230 single phase, 230/400
- 3 phase 4 wire, 50 Hz.

2) Temperature limit of selected cables shall not be
exceeded by pipe being traced, under any normal,
abnormal or maintenance conditions.

3) Heating cables shall be resistant to organic
chemical.

5.4 Non-Mineral Insulated Cables
5.4.1 Self regulating heating cables

5.4.2 Sdf regulating heating cable shall vary its
power output relative to the temperature of the
surface of the pipe or vessel. The cable shall be
designed such that it can be crossed over itself and
cut to length in thefield.

5.4.3 Sdf-regulating heating cable shall be designed
for a useful life of 20 years or more with "power on"
continuously.

5.4.4 All cables shall be capable of passinga 1.6 KV
dielectric test for one minute after undergoing 13.6 |
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(10 ft-Ib) impact (IEEE 515-1997 test 4.1.8)

5.5 Freeze Protection Systems and Process
Temperature Maintenance.

5.5.1 The heating cable shall consist of two 1.5 mm?
or larger nickd-plated copper bus wires, embedded
in a sef-regulating polymeric core that controls
power output so that the cable can be used directly
on plastic or metallic pipes.

Cables shall have a temperature identification
number (T-rating).

5.5.2 The heating cable shall have a tinned copper
braid with a resistance less than 8 M ohms /ft as
determined by metallic covering conductivity test
(IEEE 515-1997 test 4.1.13). The braid may be
protected from chemical attack and mechanical
abuse by an optional polyolefin or fluoropolymer
outer jacket.

56 Termination for Self-Regulating Heating
Systems

5.6.1 All connection components used to terminate
self-regulating heating cables, including power
connection, splices, tees, and connectors, shall
approved for the respective area classification and
approved as a system with the particular type of
heating cable as used.

Under no circumstances shall terminations be used
which are manufactured by a vendor other than the
cable manufacture.

6. MINIMUM SAFETY REQUIREMENTS FOR
ELECTRICAL SURFACE HEATING (ESH)
DEVICE AND CONTROL

Minimum safety requirements for Electric Surface
Heating devices and control equipment shall comply
with the requirements of Clause 3 of BS 6351: Part
2.

7. THERMAL INSULATION*

7.1 General Requirements

7.1.1 The therma insulation system should be
generally in accordance with BS 6351: Part 3,
Section 6.

7.1.2 Insulation systems and their installation should
also comply with BS 5970 and BS 5422.
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7.1.3 Thermal insulation for temperature above
230°C should be non-combustible as defined by the
test in BS 476: Part 4 and for temperatures below
230°C Grade P of BS 476: Part 12 will apply unless
there are special circumstances.

7.1.4 Where external metallic cladding is specified,
care should be taken to ensure that bare edges of the
metallic cladding cannot come into direct contact
with the ESH device.

*Note:

Calcium silicate insulation is most commonly used
inoil industry for thermal insulation in heat tracing.

8 EXPLOSVE ATMOSPHERE APPLICATIONS
(BASIC REQUIREMENTS)

8.1 Applications in this category must satisfy a
number of interrelated safety standards and codes of
practice in the design, installation and maintenance
of Electric Trace Heating Systems.

8.2 Primarily, Section 3 of BS 6351: Part 1, 1983 in
addition to those specified in Section 2 of the same
standard together with related requirements to
IEC 60079-14 BS 4683 "Electrical Apparatus for
Explosive Gas Atmosphere' covering the design,
construction and installation of orthodox electrical
apparatus, shall be the controlling standards.

8.3 Related codes of practice are contained in BS
6351 and IEC 60079-14, which describe, amongst
other things, various categories of hazard. Unlike
design practice applied in the specification and
design of orthodox electrical apparatus, the design
limits for electric surface heating units shall depend
on a number of interdependent factors, including
process temperature, the limiting temperature of the
material or "T" classification and the method of
installation.

9. FACTORY TESTS OF ELECTRICAL
SURFACE HEATING (ESH) DEVICES

Type tests and routine tests of ESH devices in
factory shal be carried out according to
requirements of Clauses 7 and 8 of Part 1 of BS
6351.

Note:
For Pre commissioning test after installation and
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inspection see |PS-1-EL-215.

10. LABELING AND IDENTIFICATION OF
ELECTRICAL SURFACE HEATING (ESH)
SYSTEMS

10.1 General Requirements

10.1.1 Each ESH device should be identified by
means of a non-deteriorating engraved labd in
accordance with Clauses 9 and 15 of BS 6351: Part
1.

10.1.2 In addition all components of an ESH system
should be identifiable both individually and as part
of acomplete circuit or system.

Each power supply point, means of isolation, control
equipment, junction box and each feeder or branch
circuit should be legibly and durably marked to
indicateits purpose.

BS 6351: Pat 3 sub-clause 11.2.2 gives a
recommended basis for equipment and service
identification. In  addition, however, it is
recommended that a further indicator be added to
indicate the line or vessel being heated. This could
be the work piece (line or vessd) reference used at
the particular plant or site of installation.

10.1.3 Warning labds should also be attached at
regular intervals to the cladding over each electrically
surface heated work piece to indicate the presence of
concealed ESH equipment, in accordance with sub-
clause 11.3.2 of BS 6351 Part 3.

These should also give the reference to the ESH
circuit involved so that during maintenance the
requisite isolation point can be identified.

10.1.4 The labels should be of metals suitable for
outdoor installation. The engraved marking and
fixing should also be satisfactory for outdoor
installation. These requirements are particularly
important in saliferous atmospheres. The engraved
symbols should not be on a black background.

10.2 Specific Requir ements for Hazar dous Areas

Electrical surface heating device for use in hazardous
areas shall be marked in accordance with BS 5501.
Approved components shall be marked with the
following information in addition to that specified in
sub-clause 10.1 of this standard.
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a) Cables, tapes and surface heaters:
1) Certificate number
2) Type of protection
3) Apparatus group
b) Cable units, tape units and surface heater units:
1) Manufacturer’s type reference  or
identification
2) Certification mark and certificate number
3) Type of protection
4) Apparatus group
5) Temperature classification

11. DOCUMENTATION
11.1 General Requirements

11.1.1 The documentation which shall be made
availableto client shall include:

a) A compiled reference of each work piece
requiring heeting.

b) Isometric diagrams of pipe work indicating
locations of flanges, valves and supports.

c) Details of insulation on each work piece.
d) Therequired temperature for each work piece.

€) The thermal capacity of each work piece and
its contents, if process heating is required.

f) The calculations of power requirements for
each ESH circuit or zone.

0) The heating devices selected for each circuit or
zone, including calculations of maximum
temperature to assess suitability for hazardous
area group and temperature classification, if
applicable.

h) Power supply details for each circuit or zone.

i) The reference nomenclature of each item of
equipment, e.g., supply cable, heating device,
junction box, temperature controller, temperature
sensor, circuit breaker, fuse-switch, contactor,
etc., for each circuit or zone.

Note:

Each pipe or piping system may be included in more
than one heating zone.
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J) Inspection and test certificates at each stage of
assembly and installation, pre-commissioning and
commissioning (where applicable).

k) As built drawings of the ESH systems.

11.2 Guidance Regarding Certification

For certification of ESH devices for use in a
flammable (explosive) atmosphere, the Certifying
Authority will need to assess the devices for
compliance with regquirements of clauses referred to
in Appendix A of BS 6351: Part 1 (1983).

12. GUARANTEE

12.1 The vendor shall replace any damaged
equipment resulting from poor workmanship and / or
faulty design.

12.2 The vendor shall replace any equipment failed
under the following condition:

- Failure under startup and commissioning tests.

- Failure under normal usage for a period of 12
months, not exceeding 18 months from the date of
dispatch from the manufacturer’s work.
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APPENDICES

APPENDIX A

BASIC ENQUIRY INFORMATION

PM' L g @»L«M OleMb|

a) Pipe work: X SN PCIWON (8 |
1) Pipe nominal bore (mm) and lengths (meters) . () A9 Jobo 5 (onkes) Wlg) ol ,has (1
2) Pipe materia dg i (2
3) Number of valves o s slas (3
4) Number of flanges lozls olaxs (4
5) Pipe support alg) 0ai lagSS (5
b) Vessels or Tanks b (o
1) Vessdl dimensions (meters) () e olel (1
2) Vessel material O iz (2
3) Dry weight of vessd (kg) (#55 b5) 035 0035 (3
4) wall thickness o la> culis (4
5) Normal operating capacity (m?). (o y20) 8,515 ols s L (B
6) Surface area o colus (6

¢) General Information

1) Maintain or raise to temperature. (°C)

(g 4258 )l a2 po celis ) 5 5 5lae (1

2) Ambient temperature, (min./ max. °C) (Logands a2y Slas] o) Lo &)l > a0 (2
3) Maximum operating temperature 555 &)l 4z 2STas (3
4) Control temperature, tolerance +/- t- s J S &)l az s (4
5) Indoor or outdoor Installation . oleitle ey b plossbe 3o 0 s (B
6) Corrosive environment and hostile agencies ...... e Jelge 5 0093 e (6
7) Hazardous area: temperature, classifications .... oy Al &) 4z )3 1L s adlaie (7
8) Thermal material (askes) Coles 5 Gyl Gale i (8
9) Insulation Thickness (mm) (eekee) Bole caalses (9
10) TYPE Of PrOAUCE ..eooeeeeeeeees e Jyaze 55 (10
11) Temperature raise, heat UP time ..........ccceveeenee. Ol o)) Jasl ey b g Les 2ali3l (11
12) Product density (KG/MP) «...c.veveeveeeeeeinnn. (oo yil p,5'5L5) Jparme J (12
d) Environmental Conditions b bl i (o
1) Site devation; ---------- meters above sedl level. TP R PP o glis )l -1
2) Maximum ambient air temperature: ------ degree centigrade. gk 4253 e fme slyp 2> a0 Sl -2

(Bare meta directly exposed to the sun can at times reach a surface

temperature oOf ---------------- degree centigrade.)
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3) Minimum air temperature:---degree centigrade. gpeabs 4z ) bae &l a0 Jlas -3

4) Relative humidity: -------------- percent. KV J—— o Sugb, -4

5) Atmosphere: saliferrous, dusty corrosive and subject to dust storms w15 b o (gl 3 yme 5o g onings oS> g 2,5 o Slad gionae 1L =D
with concentration of 70 - 1412 mg/cubic meter, H,S may be present, S bl axslo 8929 Canl (Sos HoS ccnSo e [p,5 Lo 1412-70

unless otherwise specified. bl o i S50 Comds

6) Lightning storm isoceraunic level: ----- storm days/year. e L35 GBob sl 329 92y HlaSs losb pelans =6
7) Maximum intensity of earthquake ----- Richter. Pl g s iy ol islas -7
Note: Blanksto befilled by client. Dgd oo (6 yiiee Loyt JB sla e 16590l
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