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SKIN-EFFECT SYSTEM
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Induction-resistive heating system (IRHS) or Skin-Effect system is designed to maintain the product temperature,
protect long trunk pipelines against freezing and ensure their start heating .Skin-system is the only one, which is
capable to heat a pipeline run of up to 30km long with power supply from one point (without any parallel network); it
is as well the most efficient and cost-effective solution for heating trunk pipelines of an unlimited length with parallel
supply network.
Safe and reliable heating system for pipelines of an unlimited length designed for above-ground, buried and
underwater pipelining, including ones in explosion.

m 2 ——FE] A FKE A 30km Y EEE
The only way to heat pipelines with the length up to 30km without parallel supply network
B E—MREFNMAKEZTEBENTTE
The most efficient way to heat any trunk pipelines of an unlimited length
m REMEEM T ENRFRIT
Inherent strength and reliability of system design
m IRF TR S TR R K T PLA E]120W/m
Up to 120 W/m power output of the heating element
mRFGOSTINE, TTHTRHBNERXERA
Certificate of conformity GOST (state standard) and permit of federal service for ecological, technological and
atomic inspection for application in explosion hazardous zones
B TR E 0 515200°C
Operating temperature up to 200°C
B NREMNINREBH N0, BN, MAE L THMEETE LSS
Zero electrical potential on outer surfaces of heating elements. After earthing and heating elements do not
require any electrical insulation

TiEERE
Principle of Operation
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Heating element of the system consists of a ferromagnetic steel tube with the outer diameter of 20-60mm and the
wall thickness of at least 3mm; there is an insulated copper or aluminum conductor with cross section of 10-50
mm? placed inside the tube.The conductor is electrically connected to the tube at the end of a heating run while AC
voltage is supplied between the conductor and the pipe at the run head; the voltage value is calculated basing on the
required heat output and the heated run length.

SHEANERSMAEANERTEER, A~EEKMY, RERE: ERAEMAENNERT, MEN
HEINERE LAETEEFE.
Currents of the conductor and the tube have opposite directions and thus skin and proximity effects originate in the
system. As a result the tube current flows in the inner layer close to the inner surface of the tube and there is no
voltage available on the outer surface of the tube.
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The conductor is non-magnetic (made of copper, aluminum), thus, it does not feature any noticeable skin effect and
AC flows throughout the whole section of the conductor. The main heat producing element of IRHS is the tube, which
produces up to 80% of the system output.
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Advantage

mATKESEENR: BURSIEEE, 28 RHEENRAEEKETIA30KM,
Long range of a pipeline heated run: The system low resistance per a meter of length along with its high supply
voltage makes possible to feed heated runs of up to 30km long from a single source.

W Binfitl. KRENRFTRITRBIRHE,

One end powering: The SKIN-system inherently is designed to be electrically supplied from one end of a heated run.

B ESZE: MAENIMREELEMERENSENBEREAT.

Electrical safety. Outer surface of the heating element is earthed and its voltage potential relative to the earth is zero.

B EHRNRY: SENMAEHERREEEE LS ARRNTEEEEE L. AT H—SRUEHNR, TN
SRR .
Good thermal contact: Metal heating element is welded directly to the pipeline or is fixed to it with special fasteners. In
order to improve the thermal contact a special heat conducting paste is applied.

B REERE: HAEINTHEEEEAEREILRE T TRERIANIMNIB SBLEMEL.
Easy installation: Heat producing elements have not any outer electric insulation which may be damaged during
installation works.

B OENS: KEMAETNRIESERZIETIHRE, XN FEHMKTEEEFETEE.
Reliability: The steel heating tube ensures mechanical stability of the conductor and protects it against damages. This
fact is especially important for buried and underwater pipelines.

B REFEENHAEN T ZEEKERRERAIN, 2DH3IMINHRE,
One, two or three heating elements can be fitted on a trunk pipe depending on the required heating power and
pipeline length.

m MICC TJREAFBERRBITEERRIN RS, BREEANEER, SERARS

MICC designs and supplies IRHS-system as a full set including a special integrated transformer substation, all
elements belonging to the heating system itself, monitoring and control systems.

TEC (Shanghai) Company Limited
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Electric Supply of a Pipeline Run Heated by Skin-effect System
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Electric power supply system is performed as an 80
integrated transformer substation including distributing
sells of the HV and LV sides, specialized balancing 70
transformer, monitoring and control system. The £ 60
integrated power center is located in a hermetically 3 50
sealed and heated container. E
g 40
(o
BRI i 50
Technical Specification = 20
EITIRE -50°C ~+200°C 10
Operating Temp. 0
5 10 15 20 25
HEBE < 5KVAC, 50HZ fn#K B Heating length(km)
Power Supply A B SHHER
= = Heating element Current-carrying

EﬂHjIjJ $ (JHL’ A ) tube diameter conductor cross-section
Power Output (see curve) 1 — 42x3 40 mm?

2 m— 32x3 20 mm?

3 m— 25x3 10 mm?
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Construction

1. HHE BHRH20-60mm, E R A3-4mma{EEkiNE
Heat producing element Low carbon steel tube with diameter of 20-60mm and wall thickness of 3-4mm
2, BESHK RS RA T BIASKVIIE E, 200 CHEE R it VIR /1.

Current carrying conductor Special conductor resistive to high voltage(up to 5kV), high temperature(up to

200°C) and mechanical stress at installation

3. BIERIP EMHBENI DR BERERIERE REAFER
Anti-corrosion protection Epoxy coating of a skin heater(as customer request)

SR RS Hith RS SR a0a R 5t b B

Efficiency of Skin System in Comparison with Heaters of Other Types
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Control System

In order to improve its efficiency Skin-system is
provided with a control system, which decreases
heating power in response to rise of ambient
temperature. Control system reliable monitoring
of the system status and revealing of emergency
conditions.
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TEC (Shanghai) Company Limited
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Self-regulating
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Zonal
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Self-regulating +Supply Network
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Zonal+Network

SR ERBIKE

3-conductor Longline
BRBRBRKEHIR RS
1-conductor Longline+Supply Network
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Splice Box for Skin-system Heating Elements
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Current Conductors
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Box Cover Protcctive Wires

SRR R e hy R NP

Tube with Skin System Heater Passing Temperature Compensating
Movable Pipeline Support
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Heated Pipeline Protective Cover
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