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ABSTRACT

The development of electricity-related industrissréased the quantity demanded of long-distancéec8ut due to
the environmental complexity of long-distance cahb@avement and the arduousness of detection anmstenance,
so it is valuable to make research on long-distaweble’'s waterproof structure devise, and introdube
waterproof performance of long-distance cable, imles to analyze the principle and structure desmgniof
waterproof cable, and deepen the detailed researctong-distance cable communication.
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INTRODUCTION

The rapid development of the electricity industuspes forward the long-distance technological agraknt and
increases the quantity demanded of long-distantée cdong-distance cables are mostly paved distéttral
offices, provincial central offices and betweertritis and county central offices. But due to thenptex structure,
long-distance communication cable’s detection amintenance are both of considerable difficultiesaddition,
long-distance communication cables’ transmissionegaly use carrier frequency and shoulder the ntisde
communication works, so in case break down, sqmiatluction and people’s lives would be largely usficed.
Therefore improving the long-distance cables’ peniances is essential for domestic electricity indus

1. THE |IMPORTANCE OF WATERPROOF PERFORMANCE TO LONG-DISTANCE
COMMUNICATION CABLE:

The environment of long-distance communication eablcomplex. No matter paved in the air, in soilrowater,
the long-distance cable would be surrounded by ton@is After prolonged usage of long-distance catlesounded
moisture would penetrate inside, and increase camuation depletion, deduce service efficiency antlin cause
communication failure. As shown in the followingadram:
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In the common communication cable faults in Chtha, proportion that mechanical injury, earth ruptdong term

load operation, technical problem and flashoveltsaaccount for deduce chronologically, becausthefexecutive
development of the construction process and theawgment of construction technique. The proportibiground

subsidence rises because the environment detexgor@brrosion cable sheath also occupies larggyoption. In

corrosion cable sheath, moisture penetration ioiapt. Buried cable can be easily penetrated,tbadufficient

moisture in soil would corrode the cable sheath @augse moisture penetration. Therefore communicatable’s

capacitance increases, energy loss increases amitesefficiency decreases. Overhead lines outdads®

encounter the same during to the moisture in the Mbisture penetration intensifies the long-dis@an
communication cable failures, and the detection mraintenance are difficult, therefore we should rowe the

waterproof performance of long-distance cable. Wikl proceed with structure design of long-distacables and
add necessary waterproof measures, to guarantstatile operation of long-distance communicatidriesa

2. CATEGORIES AND FUNDAMENTAL STRUCTURE OF LONG-DISTANCE COMMUNICATION
WATERPROOF CABLES

According to the different working principle, lomtistance waterproof cables can be categorized peegnated
paper cable, self-contained oil filled cable, XL&dble, polyethylene cable, ethylene propylene rublble and gas
filled cable. Self-contained oil filled cable car Hivided into single core self-contained oil filleable and three
core self-contained oil filled cable. As shown e tfollowing diagram:
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In practical application, the most widely used ihirta is self-contained oil filled cables, followbg impregnated
paper cables. To analyze the service conditiorolfddistance communication waterproof cable wotddngthen
our understanding of it, and thereby deepen thetstre research on it.

3.1 Self-contained oil filled cable

In the field of long-distance communication, sedfitained oil filled cables are most widely usedf-sentained oil

filled cables structured with waterproof oil amotige cables to achieve water blocking, comparingottoer

waterproof cables, self-contained oil filled cablesse higher working field intensity, and can bedisn larger
message capacity and higher electric tension. datjmal application, self-contained oil filled caltan be divided
into single core self-contained oil filled cabledathree core self-contained oil filled cable ac@agdo the quantity
of cable cores.

The typical structure of self-contained oil cabtmnsists of exterior wire armoring for cable’s meatbaprotection

and tensile property, polypropylene plastics amdjnvermiproof protective layer, polypropylene exxtal branch
pipes, external protective reinforcement, lead yalpyotective jacket as insulating layer, and seaomeluctive

electronic and magnetic shielding layer insidejrfroutside to inside. single core self-containedfiiéd cable

could use wire as oil passage, while three corkecseitained oil filled cable’s oil passage is thgase among the
three cores.

3.2lmpregnated paper cable

Impregnated paper cables are frequently used ictipah application, following the self-contained 6lled cable.

This type of cable can be divided into non-drainingpregnated paper cable and mass-impregnated papér

according to the difference of impregnated papdo-draining impregnated paper cable can beconstiplsolid

state under the working temperature, and wouldoeahfluenced by installation drop. But mass-immaggd paper
cable would have fluxion problem when installedténrains with great dropping variance. So mass-@égpated
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paper cables are not suitable for circuits witlyéarthan 30m altitude difference. To guaranteeebettaterproof
effect, the outside impregnated paper should ben5Sthick. But the outside impregnated paper shotlda’ too
thick, or it will influence the practical applicati effect for communication cable. To see it froragtical level,
impregnated paper should not thicker than 180und, ianpractical production, alkylbenzene is ofteredisas
impregnant.

The typical structure of Impregnated paper cablesists of exterior wire armoring for cable’s medhgsrotection
and tensile property, polypropylene plastics amdjnvermiproof protective layer, polypropylene extal branch
pipes, external protective reinforcement, lead yalpyotective jacket as insulating layer, and seaometctive
electronic and magnetic shielding layer insidepfroutside to inside. The insulating layer of impratgd paper
cable make up with impregnated materials with watesf performance, therefore at the same time gueeathe
insulation of long-distance cables, it strengthes water performance, furthermore promote the serefficiency
of long-distance cables.

3.3XLPE cable

With science and technique development, XLPE case research hotspot of contemporary communicatible,
are used wider and wider. Compared with former kimals of cables, XLPE cable has more advantagesh 8s
using solid insulating material to replace fillimyl or impregnated papers, in this way, on the baed, lead
protective jackets would be discarded, cable weighild reduce, the production of XLPE cable woudkddimpler,
and transportation would be more convenient. Orother hand, installation of XLPE cables is simptif making
long-distance pavement much easier. In additioa, iew materials applied in hinge XLPE cable promitte
mechanical capacity and electricity capacity, withthe support of detection, controlling or adjustihof oil filled

level and other related devices.

3.4 Other Cables

Polyethylene cable, ethylene propylene rubber cabtegas filled cable can also guarantee favolablg-distance
waterproof performance and related communicatiowctions. However in practical application, polyddne cable,
ethylene propylene rubber cable and gas filledecab® of limitation, so their ranges of applicataor smaller than
impregnated paper cable, self-contained oil fitatle and XLPE cable.

3. WATERPROOF CABLE STRUCTURE DEVICE AND WATER BLOCKING MECHANISM

Long-distance communication cable’s water penetnatproblems mainly appear as longitudinal and tadia
penetration and water blocking structure are maildgigned based on these two modes. In order tafes the
radial waterproof performance of long-distance camivation cables, we can change the material ofeptive
jacket from polyethylene material to metallic streatade by stainless steel, copper or aluminumyuthstically
protective layer made by composite material to tons radial water-blocking protective system. kiddion, to
improve the radial waterproof function of long-diste communication cable, we can use lead plastigposite
layer or metallic jacket inside the protective jackrhe lead plastic composite layer can be usetructural design
of heavy load cable, and the metallic jacket candgs in high tension cable.

In order to ensure favorable longitudinal waterfrperformance of the communication cable, waterproaterial
should be filled between the stand cables whergdexgj the cable structure. To achieve the longitakiivaterproof
performance of the cable structure, we should mdceith two levels, the first is during the stramgliand
compressing, waterproof material should be addembaguctor hinder water; the second is during tiegypction of
cable core, waterproof material should added ihto dable production to guarantee the longitudinaiewproof
performance of long-distance communication cable.

4. SEVERAL COMMON CABLE WATERPROOF STRUCTURES
Commonly used long-distance communication waterprable structures in China including following sea:

The first is XLPE cable longitudinal waterproofistture, mainly achieved by using initiative wateqrmaterial to
stuff the cable core
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CONCLUSION

Along with the unceasing development of electric#ated industries, the range of application ofglaistance
communication cable would become wider and widgs, ¢ssay analyzes the designing and achievingipkés of
long-distance cable’s water blocking structure, @othpares two commonly used devises of waterprablec
structure, longitudinal and radial waterproof opexgs of devise and structure, in order to deepenstructure
researcher on long-distance cable waterproof peeace.
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