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Airbag Cable

THE CABLES: TYPICAL DESIGNS
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Cable type: YJV72 - 11kV
stainless wire armoured — XLPE
1x185mm2

PVC external sheath
|+~ stainless wire armoured
— PVC separation sheath
Copper tape scraen
Extruded Semiconducting laye
XLPE Insulation compoound
' -— Extruded semiconducting layer
Stranded copper conductor
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Cable type

YJ(AB)V — 11kV

AIR BAG™-XLPE insulation

1x185mm?

PVC extemnal sheath
AIR BAG™

Copper tape screen

.— Extruded Semiconducting layer

XLPE Insulation compooiund
Extruded semiconducting layer
Stranded copper conductor
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Cable type: ZR-YJV42 — 35kV
Steel wires armoured
3x300mm?2

PVC external sheath
Galvanized steel wire armoured
PVC separation sheath
Polypropylene fillers

Copper tapes screen

Extruded semiconducting layer
XLPE insulation

Extruded semiconducting layer
Stranded copper conductor

BUES: ZR-YJ(AB)V - 35kV  Cable type: ZR-YJ(AB)V — 35kV
AIR BAG™
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PVC extemal sheath
AIR BAG™
Fillers

Copper tapes screen

Extruded semiconducting layer
XLPE insulation compound
Extruded semiconducting layer
Stranded copper conductor
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Prysmian Tianjin Cables Co., Ltd.

Add: No. 16, Jinrong Road, Dasi Town, Xiqing
District, Tianjin, P. R. China 300385

T: +86 22 2753 9605

F: +86 22 8398 0773
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THE AIR BAG REVOLUTION
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Prysmian has designed and patented a revolutionary solution that provides
better mechanical protection than traditional metal armoured cable
mantaining the functional advantages of unarmoured cables. AIR
BAG™ is a radically new design that absorbs the kinetic energy of
a shock by its deformation. In this way no residual energy is left to
damage the "sensitive” parts of the cable such as insulation and screens,
Metal armouring doesn't behave so efficiently: part of the energy of
a shock is transmitted to the inner layers of the cable, potentially
prejudicing the insulation’s integrity.

The level of protection achieved with AIR BAG™ and, by consequence,
the reliability is substantially improved. Additionally, the cable is much
lighter, flexible and easy to install than a traditional armoured cable.

Thanks to AIR BAG™ versatility the range of applications is wide and
covers residential, infrastuctures, industry and utilities, always giving
the same benefits in terms of reliability and weight reduction.
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Cables can be damaged in many different circumstances and in virtually
all operative environments.

Mechanical abuse can often damage cable insulation and protective
screens, leading to a premature and unexpected failure and, in any
case, to a dramatic decrease of long term reliability. The economic
consequences of this and the disruptive effects on service continuity
are easy to quantify.

Industry’s response has been traditionally to protect cables with metal
armouring (applied in tapes, wires, etc) or to install them with additional
external protection such as covered trays, pipes etc. Both solutions
involve significant additional costs and longer installation time. In
particular the traditional metal armoured cables show a significant
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disadvantage in terms of weight, flexibility, difficult jointing compared
to a standard unarmoured cable.
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The AIR BAG™ system is a mechanical protection that can be applied
to multicore and single core cables. Depending on specific applications
different architectures are possible. The polymeric extruded layers
work together as a system and provide a very effective defence against
impact.
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HOW IT WORKS
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(spec. HN 33-5-52 cl. 5.3.2.1)

TEST DEVICE:

French specificationfor extruded
HV cables

(spec. HN 33-5-52 cl. 5.3.2.1)
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Metal armouring can damage the
inner layers
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The Air Bag special extruded
layers act like a shock absorber
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Metal armour has a much higher Modulus, thus impact energy is dissipated
with a lower deformation (L) and a high dangerous specific force is
transmitted to inner layers of the cable.
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AIR BAGD™ acts as a shock absorber.
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IMPACT TEST
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70 joule impact at 2000 frames/second Pictures taken with high speed
camera in Prysmian R&D labs by the "Politecnico di Milano” University,
Milan Italy.

20 kV 3x150 mm? Copper conductor, EPR insulation,
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[ S5teel tape armour shows high deformation concentrated in a small area

[ Due to permanent deformation of metal armour, cable cores cannot recover
initial shape, insulation of conductor is permanently damaged, copper screens
have been badly detached.

AIR BAG™ acts like a shock absorber
AIR BAGD™ avoids core damage
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Airbag Cable
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vs ARMOURED CABLE

« Better Impact performance

* Reduced Diameter

* Lower Weight

* Longer cable length on standard drums

* Improved flexibility

* Same Fire performances

* Same resistance to oils / chemicals

* Same resistance to effects of water

« Easier installation (easier spliceability)

* Lower sensitivity to ground stray currents
and harmonics [(e.g. in installations close to electrified railway lines)

* Lower screen/armour losses
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Replaces traditional metal armour, giving even better
impact performances, with lightness and ease of
installation typical of unarmoured cables.
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The AIRBAG range is fully compatible with traditional
joints and terminations. The installation procedures are
the same as for traditional accessories.
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vs UNARMOURED CABLE

* Double Impact performance
* Diameter: no significant variation

* Weight: no significant variation

* Same flexibility

* Same Fire performances

* Same resistance to oils/chemicals

* Same resistance to effects of water
* Same ease of installation
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Gives a dramatic improvement in mechanical resistance, with no
significant variation in terms of weight and rigidity.
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Typical values depending
on cable design and section
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B # (IEC332.1)
B5 %k (IEC332.3-C)

LSOH (IEC 1034, IEC 754)

LSOH (IEC 1034, IEC 754)
FLAME RETARDANT (IEC332.1)
FIRE RETARDANT (IEC332.3-C)
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cable description nominal diam.(mm)} cable maximam DC conducter short max current max current
Ry e Bz weight resistance at 20C circuit current carrying capacity | carrying capacity
under over outer in air 30C in ground
armour | armour (Q/km) (kA/sec) (A) (A)
(kag/km) Cu Al Cu Al Cu Al Cu Al

6/10KV 1X95 YJ(AB)V 23.0 27.0 1541 0.19 0.32 13.6 8.9 349 326 240

610KV 1X120 YJ(AB)V 24.4 28.4 1801 0.15 0.25 17.2 1.3 404

6/10KV 1X150 YJ(AB)V 25.9 299 2106 0.12 0.21 215 144 460 305

6/10KV 1X185 YJ(AB)V 27.5 31.5 2480 0.10 0.16 26.5 17.4 526 345

6/10KV 1X240 YJ(AB)V 20.8 33.8 3075 0.08 0.13 344 226 400

6/10KV 1X300 YJ(AB)V 321 36.1 3705 0.06 0.10 43.0 28.2

6/10KV 1X400 YJ(AB)V 35.0 39.0 4567 0.05 0.08 572 376 525

6/10KV 1X500 YJ(AB)V 38.4 43.4 5738 0.04 0.06 71.5 47.2

6/10KV 1X630 YJ(AB)V 417 46.7 7149 0.03 0.05 90.1 595 652

8.7/15KV 1X95 YJ(AB)V 253 29.3 1674 0.19 0.32 8.9 232
8.7M15KV 1X120 YJ(AB)V 26.7 30.7 1940 0.15 0.25
8.7/15KV 1X150 YJ(AB)V 28.2 32.2 2251 0.12 0.21
8.7/15KV 1X185 YJ(AB)V 29.8 33.8 2631 0.10 0.16
8.7/15KV 1X240 YJ(AB)V 32.1 36.1 3236 0.08 0.13
8.7/15KV 1X300 YJ(AB)V 34.4 38.4 3876 0.06 0.10
8.7/15KV 1X400 YJ(AB)V 37.3 42.3 4815 0.05 0.08
8.7/15KV 1X500 YJ(AB)V 40.6 45.6 5936 0.04 0.06
8.7/15KV 1X630 YJ(AB)V 44.0 49.0 7363 0.02 0.05

12/20KV 1X95 YJ(AB)V 278 318 1815 0.19 0.32
12/20KV 1X120 YJ(AB)V 29.2 33.2 2103 0.15 0.25
12/20KV 1X150 YJ(AB)V  30.7 347 2405 0.12 0.21
12/20KV 1X185 YJ(AB)V 32.3 36.3 2809 0.10 0.16
12/20KV 1X240 YJ(AB)V 346 38.6 3424 0.08 0.13
12/20KV 1X300 YJ(AB)V 36.9 40.9 4055 0.06 0.10
12/20KV 1X400 YJ(AB)V ~ 39.8 44.8 5009 0.05 0.08
12/20KV 1X500 YJ(AB)V 431 481 6145 0.04 0.06
12/20KV 1X630 YJ(AB)V 465 7586 0.03 0.05

18/30KV 1X95 YJ(AB)V 33.4 2200 0.19 0.32
18/30KV 1X120 YJ(AB)V 34.8 X 2485 0.15 0.25
18/30KV 1X150 YJ(AB)V 363 ] 2819 0.12 0.21
18/30KV 1X185 YJ(AB)V 379 3221 0.10 0.16
18/30KV 1X240 YJ(AB)V 402 : 3927 0.08 0.13
18/30KV 1X300 YJ(AB)V 425 4604 0.06 0.10
18/30KV 1X400 YJ(AB)V ~ 45.4 ] 5524 0.05 0.08
18/30KV 1X500 YJ(AB)V 48.8 6693 0.04 0.06
18/30KV 1X630 YJ(AB)V 522 8168 0.03 0.05

26/35KV 1X95 YJ(AB)V 38.7 [ 0.19 0.32
26/35KV 1X120 YJ(AB)V 4041 0.15 0.25
26/35KV 1X150 YJ(AB)V  41.6 ! 0.13 0.21
26/35KV 1X185 YJ(AB)V 43.2 A 0.10 0.16 . 326
26/35KV 1X240 YJ(AB)V 455 ] 0.08 0.13 : } 377
26/35KV 1X300 YJ(AB)V 47.8 0.06 0.10
26/35KV 1X400 YJ(AB)V  50.7 : 0.05 0.08 487
26/35KV 1X500 YJ(AB)V 56.0 . 0.04 0.06
26/35KV 1X630 YJ(AB)V  59.4 ; 0.03 0.05 ] 635
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Airbag Cable
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cable description nominal diam.(mm)} cable maximam DC conducter short max current max current
FUBEET e B weight resistance at 20C circuit current carrying capacity | carrying capacity

under over outer in air 30 in ground
armour | armour (Q/km) (kA/sec) (A) (A)

(kg/km) Cu Al Cu Al Cu Al cu A

6/10KV 3X35 YJ(AB)V 36.7 4.7 2449 0.52 0.87 5.0 3.3 183 130

6/10KV 3X50 YJ(AB)V 39.5 445 2942 0.39 0.64 7.2 4.7 219

6/10KV 3X70 YJ(AB)V 43.0 48.0 37066 0.27 0.44 10.0 6.6 272 190

6/10KV 3X95 YJ(AB)V 46.4 51.4 2298 0.19 0.32 13.6 8.9 330 225

6/10KV 3X120 YJ(AB)V 49.4 54.4 5524 0.15 0.25 17.2 11.3 380 255

6/10KV 3X150 YJ(AB)V 52.7 58.7 6430 012 0.21 215 141 430

6/10KV 3X185 YJ(AB)V 56.1 62.1 7653 0.10 0.16 26.5 17.4 487 325

6/10KV 3X240 YJ(AB)V 61.1 67.1 0.08 0.13 34.4 226 575 380

6/10KV 3X300 YJ(AB)V 66.0 72.0 0.06 0.10 430 282 656 430

8.7/15KV 3X35 YJ(AB)V 46.7 0.52 0.87 5.0 3.3 186 130
B8.7M15KV 3X50 YJ(AB)V . 49.5 0.39 0.64 7.2 4.7 222

8.7/15KV 3X70 YJ(AB)V ! 53.0 0.27 0.44 6.6 275 190
B.7M15KV 3X95 YJ(AB)V 57.4 0.19 0.32 8.9 334 225
8.7/15KV 3X120 YJ(AB)V ! 60.4 0.15 0.25 380 255
8.7M15KV 3X150 YJ(AB)V 63.6 0.12 430

8.7/15KV 3X185 YJ(AB)V 67.1 0.10 491 325
8.7M15KV 3X240 YJ(AB)V X 721 0.08 . 578 380
8.7/15KV 3X300 YJ(AB)V 77.0 0.06 660 430

12/20KV 3X35 YJ(AB)V 52.1 0.52 ! ! 132
12/20KV 3X50 YJ(AB)V 54.9 0.39
12/20KV 3X70 YJ(AB)V ! 0.27
12/20KV 3X95 YJ(AB)V 62.8 0.19
12/20KV 3X120 YJ(AB)V 65.8 ] 0.15
12/20KV 3X150 YJ(AB)V : 0.12
12/20KV 3X185 YJ(AB)V ! 72,5 : 0.10
12/20KV 3X240 YJ(AB)V 77.4 0.08
12/20KV 3X300 YJ(AB)V 82.4 0.06

18/30KV 3X50 YJ(AB)V . 68.1 0.39
18/30KV 3X70 YJ(AB)V 0.27
18/30KV 3X95 YJ(AB)V 0.19
18/30KV 3X120 YJ(AB)V 0.15
18/30KV 3X150 YJ(AB)V 0.12
18/30KV 3X185 YJ(AB)V ; 0.10
18/30KV 3X240 YJ(AB)V ! y 0.08
18/30KV 3X300 YJ(AB)V 0.06

26/35KV 3X50 YJ(AB)V ; 0.39
26/35KV 3X70 YJ(AB)V : 0.27
26/35KV 3X95 YJ(AB)V : 0.19
26/35KV 3X120 YJ(AB)V ! ] 0.15
26/35KV 3X150 YJ(AB)V 0.12
26/35KV 3X185 YJ(AB)V ! ! 0.10
26/35KV 3X240 YJ(AB)V 0.08
26/35KV 3X300 YJ(AB)V ] 0.06
26/35KV 3X400 YJ(AB)V 0.05
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