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Dear Gentlemen!

LLC “Tomsk Cable Plant” is one of the leading producers of cabling and wiring production in Russia, the courageous
and progressive enterprise which has made considerable breakthrough in its development: on the basis of the old plant the
modern hi-tech enterprise has been created, which corresponds to the level of the world standards .

In 2000 "Tomsk cable plant" has been created practically from scratch, having only buildings and rooms in assets , and
at that time production basis allowed to produce only limited nomenclature. The first lot of final production was wires for
overhead power transmission lines. Two years later the enterprise mastered production of cables in insulation: it organized
production of power group of cables, control cables, communication wires of and cords of different purposes — total of more
than 500 label sizes.

Year by year thanks to harmonious work of all collective the enterprise managed to make a lot of things. We installed
the modern hi-tech equipment from England, Germany, Italy. We put the new production capacities into operation. We
expanded the list of produced nomenclature and mastered new one. Mustering of production of alarm and blocking cables,
assembly cables, power flexible cables became achievements of the last years. Serial production of cables with low toxicity of
combustion products in "ng(A) - LSLTx" and "ng(A) - FRLSLTx" embodiments for voltage of 0,66 and 1 kV has been begun in
2013.

Now LLC "Tomskcable” manufactured the most demanded cable nomenclature. They are: screened cables for the
enterprises of oil and gas industry; nonflammable and nontoxical cables applied in nuclear branch and at constructing objects
of social value, since they correspond to high requirements of fire safety; as well as other production demanding hi-tech
approach at manufacturing. Wide assortment row of the cables manufactured by the plant is our large advantage. Complex
deliveries of different nomenclature from one producer are highly appreciated by such large Russian companies, as Sibur,
Gazprom, Rosneft.

Modern requirements of the market oblige producers to develop and introduce new technologies in production.
Development of high technologies is priority direction for LLC “Tomskcable”, therefore the enterprise constantly improves the
operating processes and introduces the latest technologies. The modern equipment and the automated system of work
allows to plant to manufacture production for the sum more than 500 million rubles monthly in minimum terms and with
optimum number of personnel.

Each stage of manufacturing technology of final product is automated and under rigid control: from the moment of raw
material selection to shipping on a warehouse. The controlled production cycle of each production phase gives opportunity to
provide consumers with high quality product being worthy to the competition. Also large achievement of automation of a full
cycle of production and technological processes is opportunity to start daily in production backlogs of orders for cabling and
wiring production.

Since 2006 the enterprise quality management system has been certified and really helped us in organization of
manufacturing processes and quality control of production. After introduction of the quality system quantity of consumer
claims has been reduced. In December, 2009 LLC “Tomskcable” passed assessment from the side of the authorized
organization CJSC “Bureau VeritasSertification Rus” for compliance with the requirements of ISO 9001:2008 standard, and
also to requirements of Russian Sertification Standard (RSS) R 1ISO 9001-2008.

In Russia practically no branch of industry can do without "Tomsk cable plant" production. Cooperation with LLC
"Tomskcable” has been appreciated by the Ural metallurgists, Tomsk, and Tyumen oil industry workers and gas workers,
Kuzbass coal miners, Altai and Krasnoyarsk builders, Irkutsk gold miners, Far East industrialists, partners from Mongolia and
Kazakhstan. Enterprise "Tomskcable” is accredited as the supplier of cabling and wiring production to the companies of
OJSC "Rosneft”, has the valid license for the right to produce and delivery of production for nuclear branch. In 2014 LLC

"Tomskcable" passed accreditation on delivery of cables and wires for needs of the companies of OJSC Gazprom.

The modernized production and highly professional approach to work allow to optimize expenses of plant that
influences product cost and formation of price policy. Possible options of individual cooperation with clients take into account
transaction factors: fixation of the price on the coordinated period, formation of warehouse presence, ensuring timely
manufacturing and shipment of the production, selection of a convenient logistic scheme of delivery, including one with own
motor transport. "Tomsk cable plant” constantly works on improvement of schemes of cooperation with clients, that to provide
the best offer from production plant.

Offers for long term work with use of accumulation of discounts system, continuous replenishment of warehouse
presence of the client, joint promotion of production under brand of "Tomskcable" in the market of sales are valid for long
term partners.

The plant has huge plans. Work for accreditation on delivery of cable production for the enterprises of Russian
Railways is begun. Comissioning of office room with area more than 3 000 sq.m is ending; construction of new shop with
area more than 10 000 sq.m for production of high-voltage cables from cross linked polyethylene for voltage from 6 to 220 kV
is carried out. Prospects of production development include mastering of manufacturing of mine and excavator and ship
cables.

We invite partners of the enterprise and simply interested persons to visit plant and to get personally acquainted
with the existing industry.

LLC “Tomskcable” General Director
Chulovsky Sergey Ivanovich
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L. TOMSKCABLE

PVC-Compound Insulated Power Cables of Stationary Laying,
Voltage 0,66; 1; 3 kV; TU 3500-020-59680332-2010

Power cables without protective coverages, voltage 0,66, 1 kV

VVG, AVVG

VVGng(A), AVVGng(A)
PVC-compound sheath

VVGng(A)-HL, AVVGng(A)-HL

VVG-HL, AVVG-HL
Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and sheath

VVGng(A)-LS,AVVGng(A)-LS

Power cables: copper or aluminium conductors, PVC-compound insulation and sheath

Power cables: copper or aluminium conductors, PVC-compound insulation, flame-retardant

Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation,
cold-resistant, flame-retardant PVC-compound sheath

Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and sheath

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of 0,66 and 1 kV and
nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities. The “ng(A)-LS"-
type cables can be used atnuclear plants in class 2, 3 and 4 automated systems (according to classifier of fire safety OPB
88/97 (PNAE G-01-011).

The cables with insulation and outer PVC-compound sheath are designed for single laying in cable works and production
rooms. Bunched laying of these cables is allowed only in outdoor electrical installation and production rooms where only
periodical presence of operational personnelis possible. Atthatitis necessary to use passive fire protection.

The “ng(A)’-type cables with PVC-compound insulation and outer flame-retardant PVC-compound sheath are designed
forlaying in cable works of outdoor (open) electrical installations that s in rail bridges and cable galleries.

The “ng(A)-LS-type cables with low-smoke PVC-compound insulation and outer sheath are designed for bunched laying
in cable works in rooms of indoor (closed) electrical installations inclusive facilities of using nuclear energy as well as for
use in building constructions .

The “ng(A)-HL -type cables with cold-resistant, flame-retardant PVC-compound insulation and outer cold-resistant,
flame-retardant PVC-compund sheath are designed for bunched laying in cable works and rooms of outdoor (open)
electrical installations incl. one used in climatic conditions with temperature decreased to -60 “C.

The “HL"-type cables with cold-resistant PVC-compound insulation and outer sheath are designed for single laying in
cable works and rooms of outdoor (open) electrical installations incl. one used in climatic conditions with temperature
decreased to -60 C.

OKP (Russian national product classifier) codes

352100 the cable with copper conductors for nominal voltage 0,66 kV
353300 the cable with copper conductors for nominal voltage 1kV
352200 the cable with aluminium conductors for nominal voltage 0,66 kV
353700 the cable with aluminium conductors for nominal voltage 1 kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to Russian Standard
System (GOST) 22483.

2. Insulation: For the cables of AVVG, VVG, AVVGng(A) and VVGng(A) types: PVC-compound. For the cables of
AWGNg(A)-HL, VVGng(A)-HL, AVWG-HL and VVG-HL types: cold-resistant PVC-compound. For the cables of
AVVGng(A)-LS and VVGng(A)-LS types: low-smoke PVC-compound. Insulated conductors of multi-core cables are of
different colours. Neutral conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green
and yellow. Nominal insulation thickness, insulation colouring of multi-core cables are specified in the Appendix on page
123.

3. Stranding: insulated conductors of two, three, four and five-core cables are stranded; two-, three and five-core
cables have cores with identical core's cross-sections; four-core cables have all cores with identical core's cross-sections
or one core with a smaller cross-section (grounding conductor (PE) or neutral conductor (N)). Nominal core cross-
sections of neutral conductors (with smaller core's cross-sections) and grounding conductors comply with the
parameters specified in the Appendix on page 123.

4. Inner sheath: for the cables of AVWG and VVGtypes: PVC-compound. Forthe cables of the AVVGng(A) and
VVGng(A) types: flame-retardant PVC-compound. Forthe cables ofthe AVVGng(A)-HL and VVGng(A)-HL types: cold-
resistant, flame-retardant PVC-compound. Forthe cables of the AVVG-HL and VVG-HL types: cold-resistant PVC-
compound. For the cables of the AVVGng(A)-LS and VVGng(A)-LS types: low-smoke PVC-compound.

Inner sheath fills intervals between insulated conductors of multi-core cable, givingto the cable the formbeing close to
circular one. The cables with core’s cross-section upto 16 mm’ inclusive can be manufactured withoutinner sheath.
Fillingintervals between conductors is performed with outer sheath. Nominal thickness of inner sheath is specified in the
Appendix onpage 123.

5. Outer sheath: for the cables of AVVG and VVG types: PVC-compound. For the cables of AVVGng(A) and VWGng(A)
types: flame-retardant PVC-compound. For the cables of AVVGng(A)-HL and VVGng(A)-HL types: cold-resistant, flame-
retardant PVC-compound. For the cables of AVVG-HL and VVG-HL types: cold-resistant PVC-compound. For the cables
of AVVGng(A)-LS and VVGng(A)-LS types: low-smoke PVC-compound. Nominal thickness of sheats is specified in the
Appendix onpage123.

PRODUCT CATALOGUE

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:

Forthe cablesAVVG and VVG UHLandT, placement categories 1and 5
Forthe cables AVVGng(A) and VVGng(A) UHL, placement categories 1and 5
Forthe cables AVVGng(A)-HL, VVGng(A)-HL, AVWG-HL, VWG-HL.......ocoovvrrinens HL, placement categories 1
Forthe cables AVVGng(A)-LS and VVGNG(A)-LS.......cccovrvmrinerirrrricrinenend UHLand V, placement categories 5

Operating temperature range:
Forthe cablesAVVG, VVG,AVVGng(A), VVGng(A), AVWGng(A)-LS and VVGng(A)-LS
Forthe cables AVVGng(A)-HL, VVGng(A)-HL,AVWG-HLand VVG-HL....

... from-50°Cto+50°C
from-60°Cto+50°C

Relative air humidity at max +35°C max 98%
Cable conductor continuos operating heating temperature max 70°C
Laying and installation of cables without preheating is performed at temperature not less than:

Forthe cablesAVVG, VVG,AVVGng(A), VVGng(A), AVVGNG(A)-LS, VWVGNG(A)-LS......ovverrreeerriierreinnne -15°C
Forthe cablesAVVGng(A)-HL, VVGng(A)-HL, AVVG-HL and VVG-HL -30°C
TestAC voltage with frequency of 50 Hz:

forthe voltage 0,66 kV. 3kV
forthe voltage 1kV. 3,5kV
Nominal frequency. 50Hz
Minimal bending radius atlaying and installation:

for single-core cables 10 outer cable diameters
formulti-core cables 7,5 outer cable diameters
Max allowed pulling force during cable tracing

for the cables with copper conductors 50 N/mm’
for the cables with aluminium conductors. 30 N/mm*
Construction length with the main core’s cross-section

upto 16 mm* 450m
upto 25 to 70mm’ 300m
upto 95mm’and more 200m
Guarantee use period 5years from date of input of the cable into operation
Service life 30 years




The cables with copper conductors, round

PRODUCT CATALOGUE

Number and Nominal outer Weight of 1 km of the cable Weight of 1 km of the cable
nominal cross- diameter of for the voltage 0,66 kV, for the voltage 1 kV,
section of2 sections, mm kg kg
cores, mm
0,66 kV 1kV VVG VVGng(A) | VVGNng(A)-HL [ VVG-HL [ VVGng(A)-LS VVG VVGng(A) [ VVGng(A)-HL| VVG-HL |VVGng(A)-LS
1x1,5sr 5,4 5,8 42 44 44 40 50 47 49 48 45 55
1x2,5sr 5,8 6,2 54 56 56 52 63 51 61 61 57 69
1x4sr 6,4 7,0 73 76 76 71 84 82 85 84 79 94
1x6 sr 6,9 7,5 95 98 97 93 106 104 107 107 101 118
1x10 sr 8,1 8,3 143 146 145 139 157 146 149 149 143 162
1x16 sr 9,3 9,5 209 213 212 205 227 212 217 216 208 232
1x16 mr 9,7 9,9 215 220 219 211 235 220 224 223 215 240
1x25sr 10,8 | 11,0 305 310 309 300 328 310 315 314 305 334
1x25mr 11,1 11,3 314 319 318 309 339 319 324 323 314 345
1x35 mr 12,1 12,3 406 411 410 400 433 411 416 415 405 439
1 x50 mr 13,8 | 14,0 582 588 586 575 615 588 594 592 580 622
1x70 mr - 15,6 - = = o = 759 767 764 751 799
1x95 mr - 17,7 - - - - - 1017 1025 1022 1006 1065
1x120 mr o 19,5 o = = - - 1277 1288 1284 1265 1334
1x 150 mr - 21,3 - - - - - 1560 1572 1567 1546 1627
1x 185 mr = 23,3 o o = = = 1923 1936 1930 1907 2000
1x240 mr - 26,4 - - - - - 2464 2484 2473 2443 2560
2x1,5sr 8,7 95 107 113 112 102 129 123 130 129 117 149
2x25sr 95 | 10,3 | 138 145 144 132 163 155 163 162 149 185
2x4sr 10,8 | 12,0 189 198 197 182 221 220 229 228 211 259
2Xx6sr 11,8 | 13,0 244 253 253 235 281 277 288 287 266 322
2x10sr 14,2 | 14,6 369 382 381 357 421 382 396 394 369 437
2x 16 sr 16,1 16,5 523 539 538 508 587 537 554 552 521 605
2x16 mr 17,0 | 17,4 551 569 567 535 622 566 585 583 549 641
2x25sr 21,1 21,5 911 890 888 835 994 932 910 907 853 1018
2x25mr 21,8 | 22,2 950 927 924 868 1038 972 947 945 887 1063
2x35mr 24,0 | 24,4 1206 1178 1175 1109 1310 1230 1201 1198 1129 1338
2 x50 mr 27,4 | 27,8 1682 1641 1637 1553 1812 1709 1667 1663 1576 1844
3x1,5sr 9,1 10,0 125 130 130 120 147 142 149 148 136 170
3x2,5sr 10,0 | 10,8 165 171 171 159 191 184 192 191 177 215
3x4sr 11,4 | 12,7 231 239 238 223 264 264 273 272 255 305
3x6sr 12,5 | 13,7 302 312 311 294 341 339 350 348 328 386
3x10 sr 15,0 | 15,4 464 477 475 452 518 478 491 489 466 535
3 x 16 sr 17,0 | 17,5 670 685 683 655 736 686 702 699 670 756
3x16 mr 18,0 | 18,4 700 716 714 683 772 717 734 731 670 793
3 x25sr 223 | 22,7 1137 1121 1117 1066 1226 1159 1142 1138 1086 1253
3x25mr 23,0 | 23,4 1180 1162 1158 1105 1274 1204 1185 1181 1125 1302
3 x35 mr 25,4 | 25,8 1514 1492 1488 1424 1624 1540 1517 1512 1447 1655
3 x50 mr 29,0 | 29,5 2139 2107 2101 2202 2278 2168 2136 2129 2048 2312
4x1,5sr 9,8 10,7 148 154 153 142 173 168 175 174 162 199
4x25sr 10,7 | 11,7 198 205 204 192 227 221 229 228 213 255
4x4sr 12,3 | 13,8 280 289 288 272 317 320 330 328 309 366
4 x6 sr 13,5 | 15,0 372 382 380 363 415 415 426 424 403 468
4 x 10 sr 16,4 | 16,9 576 590 587 563 636 592 607 604 579 657
4 x16 sr 18,7 | 19,1 840 856 853 824 913 859 876 872 842 936
4 x16 mr 19,7 | 20,2 874 892 888 856 954 894 913 909 875 979
4 x 25 sr 24,5 | 25,0 1432 1417 1412 1357 1538 1458 1442 1437 1380 1569
4 x 25 mr 253 | 25,8 1484 1466 1461 1403 1595 1511 1493 1488 1427 1628
4 x 35 mr 27,7 | 28,2 1893 1873 1867 1800 2021 1924 1901 1896 1826 2057
4 x 50 mr 32,2 | 32,7 2728 2694 2686 2598 2893 2763 2728 2719 2629 2934
5x1,5sr 10,5 | 11,6 177 183 182 171 205 201 208 207 193 235
5x2,5sr 11,6 | 12,7 238 246 245 231 271 265 273 272 256 304
5x4sr 13,4 | 15,0 340 350 348 331 383 386 397 395 375 439
5x6sr 14,7 | 16,3 459 469 467 448 508 509 521 518 495 570
5x10 sr 17,9 | 18,5 707 721 718 692 776 726 741 738 711 800
5x16 sr 20,5 | 21,0 1030 1048 1044 1012 1115 1052 1071 1066 1033 1142
5x 16 mr 21,7 | 22,2 1070 1089 1085 1050 1162 1094 1113 1109 1072 1192
5x 25 sr 26,7 | 27,3 1729 1714 1708 1647 1851 1760 1744 1737 1675 1888
5x25 mr 27,7 | 28,2 1789 1772 1766 1702 1918 1822 1804 1797 1731 1957
5x35 mr 30,4 | 31,3 2303 2281 2274 2200 2451 2373 2346 2338 2259 2531
5x 50 mr 35,8 | 36,3 3559 3326 3316 3216 3560 3401 3366 3355 3253 3610
3x25sr+ 1x16 sr | 24,5 | 25,0 1374 1355 1351 1292 1481 1400 1381 1376 1315 1512
3x25 mr + 1x16mr| 25,3 | 25,8 1421 1401 1397 1335 1534 1449 1428 1423 1359 1567
3x35 mr + 1x16mr| 26,8 | 27,3 1704 1683 1678 1612 1825 1732 1710 1704 1637 1858
3x50 mr + 1x25mr| 30,7 | 31,6 2421 2391 2384 2303 2573 2487 2453 2445 2358 2650
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L. TOMSKCABLE

The cables with copper conductors, sector

Number and Nominal outer Weight of 1 km of the cable for the voltage 0,66 kV, kg
nomlna_l cross- diameter of
il sections, mm e WGng(A) | WGng(A-HL | WG-HL | WWGng(A)-LS
2x70 ms 26,5 1761 1758 1766 1717 1900
2x95 ms 28,5 2304 2300 2308 2254 2463
2x120 ms 32,9 2882 2872 2880 2813 3067
2x150 ms 35,3 3521 35113 3520 3443 3739
2x185 ms 37,8 4286 4277 4282 4200 4532
2x240 ms 43,7 5491 5473 5476 5373 5791
3x70 ms 30,5 2485 2481 2489 2432 2655
3x95 ms 35,3 3389 3380 3388 3312 3607
3x120 ms 38,3 4146 4137 4144 4061 4384
3x150 ms 42,7 5112 5095 5101 5001 5395
3x185 ms 471 6312 6296 6300 6184 6650
3x240 ms 51,1 7948 7929 7930 7800 8341
4x70 ms 35,3 3316 3308 3317 3241 3537
4x95 ms 39,3 4396 4386 4393 4308 4655
4x120 ms 42,7 5446 5429 5436 5336 5737
4x150 ms 471 6678 6661 6666 6550 7025
4x185 ms 52,1 8219 8200 8202 8072 8623
4x240 ms 56,9 10473 10446 10445 10288 10963
5x70 ms 38,3 4071 4061 4071 3987 4326
5x95 ms 43,7 5481 5462 5470 5367 5793
5x120 ms 49,1 6795 6777 6785 6663 7154
5x150 ms 51815 8346 8318 8323 8182 8769
5x185 ms 58,9 10321 10294 10295 10131 10827
5x240 ms 62,9 12959 12929 12925 12749 13538
3x70 ms+1x35 mr 35,3 2978 2970 2977 2901 3187
3x95 ms+1x50 ms | 39,3 3980 3971 3976 3890 4231
3x120 ms+1x70 ms | 42,7 4961 4944 4952 4852 5243
3x150 ms+1x70 ms | 47,1 5916 5900 5906 5790 6248
3x185 ms+1x95 ms| 52,1 7350 7331 7335 7205 7736
3x240ms +1x120ms| 56,9 9329 9303 9304 9146 9792

The cables with aluminium conductors, sector

Number and Nominal outer Weight of 1 km of the cable for the voltage 0,66 kV, kg
nominal cross- diameter of
section of sections, mm AVVG AVVGng(A) AVVGng(A) AVVG-HL AVVGng
cores, mm’ HL (A)-LS
2x70 ms 26,5 915 912 920 871 1054
2x95 ms 28,5 1156 1152 1159 1106 1315
2x120 ms 32,9 1414 1404 1411 1344 1598
2x150 ms 589 1694 1686 1692 1616 1912
2x185 ms 37,8 2022 2012 2017 1935 2267
2x240 ms 43,7 2580 2561 2565 2462 2880
3x70 ms 30,5 1216 1211 1220 1162 1385
3x95 ms 35,3 1667 1658 1666 1590 1885
3x120 ms 38,3 1943 1934 1941 1858 2181
3x150 ms 42,7 2372 2354 2360 2260 2655
3x185 ms 471 2916 2899 2903 2787 3254
3x240 ms 51,1 3581 3562 3563 3433 3974
4x70 ms 35,3 1624 1616 1625 1549 1844
4x95 ms 39,3 2100 2090 2097 2011 2359
4x120 ms 42,7 2509 2491 2499 2399 2799
4x150 ms 47 1 3023 3007 3012 2896 3370
4x185 ms 52,1 3690 3671 3673 3544 4095
2x240ms 56,9 4650 4624 4623 4465 5141
5x70ms 38,3 1955 1946 1955 1872 2210
5x95 ms 43,7 2610 2592 2600 2497 2922
5x120 ms 491 3123 3105 3113 2991 3482
5x150 ms 53,5 3779 3751 81755 3614 4201
5x185 ms 58,9 4660 4633 4634 4471 5167
5x240 ms 62,9 5681 5651 5647 5471 6261
3x70ms + 1x35mr 35,3 1500 1492 1499 1423 1709
3x95 ms+1x50 ms | 39,3 1942 1933 1940 1855 2193
3x120ms+1x70ms | 42,7 2335 2318 2326 2226 2617
3x150ms+1x70 ms | 47,1 2753 2736 2743 2626 3084
3x185ms+1x95ms | 52,1 3379 3361 3364 3234 3765
3x240ms+1x20ms | 56,9 4227 4201 4203 4045 4691
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The cables with aluminium conductors, round

PRODUCT CATALOGUE

Nominal outer

Number and A . .
. diameter of Weight of Weight of
no;l;l:ta'l cross- the cable, 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg
ion ozf mm
cores, mm 0,66 kV [ 1kV AVVG [ AVVGng(A) [AVVGng(A)-HL] AVVG-HL [AVVGng(A}LS| AVVG [AVVGng(A)[AVVGng(A)-HL] AVVG-HL [AVVGng(A).LS

1x2,5sr 5,8 6,2 39 41 41 37 48 44 46 46 42 54

1x4sr 6,4 7,0 49 52 52 47 60 58 61 60 o) 70

1x6sr 6,9 7,5 59 62 61 57 71 68 71 71 65 82

1x10sr 8,1 8,3 83 86 86 80 98 86 90 89 83 102
1x16sr 9,3 9,5 112 116 116 108 130 116 120 120 112 135
1x16mr 9,7 9,9 118 122 122 114 138 122 127 126 118 143
1x25sr 10,8 11,0 156 160 159 151 179 160 165 164 155 184
1x25mr 11,1 11,3 162 167 166 157 186 167 172 171 161 194
1x35mr 12,1 12,3 198 204 202 192 225 204 209 208 197 232
1x50mr 13,8 14,0 268 274 272 260 301 274 280 278 266 309
1x70mr - 15,6 - - - - - 336 343 340 327 375
1x95mr - 17,7 - - - - - 442 450 447 431 490
1x120mr - 19,5 - - - - - 539 550 546 527 597
1x150mr - 21,3 - - - - - 649 661 656 635 716
1x185mr - 23,3 - - - - - 787 800 794 771 864
1x240mr - 26,4 - - - - - 1004 1020 1013 984 1101
2x2,5sr 9,5 10,3 108 114 114 102 133 125 133 132 118 155
2x4sr 10,8 12,0 141 149 149 134 173 171 181 180 162 211

2x6sr 11,8 13,0 172 181 180 163 209 204 215 214 194 250
2x10sr 14,2 14,6 250 263 261 238 301 262 276 274 250 317
2x16sr 16,1 16,5 329 345 344 314 394 343 360 358 328 411

2x16mr 17,0 17,4 855 373 371 339 427 371 389 387 559, 446
2x25sr 21,1 21,5 610 589 586 534 693 630 608 606 551 717
2x25mr 21,8 | 22,2 643 620 617 561 731 665 640 638 580 756
2x35mr 240 | 24,4 789 761 758 691 893 813 783 780 711 921

2x50mr 274 | 27,8 1050 1009 1005 921 1180 1077 1035 1031 944 1212
3x2,5sr 10,0 10,8 119 126 125 113 146 139 146 145 132 170
3x4sr 11,4 12,7 158 166 165 151 191 191 201 199 182 233
3x6sr 12,5 13,7 194 203 202 185 232 230 241 239 220 277
3x10sr 15,0 15,4 285 297 295 273 338 299 312 309 286 256
3x16sr 17,0 17,5 379 395 392 365 445 395 411 409 380 465
3x16mr 18,0 18,4 406 423 421 390 479 423 441 438 406 500
3x25sr 22,3 | 22,7 685 669 665 614 774 707 690 686 634 800
3x25mr 23,0 | 23,4 719 702 698 644 814 743 724 720 665 842
3x35mr 254 | 25,8 888 866 862 798 999 914 891 886 821 1029
3x50mr 29,0 | 29,5 1190 1159 1153 1074 1329 1220 1187 1181 1100 1364
4x2,5sr 10,7 11,7 138 145 144 131 167 160 168 167 152 195
4x4sr 12,3 13,8 184 193 191 176 221 223 233 231 213 270
4x6sr 13,5 15,0 227 237 236 218 270 270 281 279 258 323
4x10sr 16,4 16,9 337 350 347 323 396 B58 367 364 339 417
4x16sr 18,7 19,1 453 469 466 436 525 471 488 485 454 549
4x16mr 19,7 | 20,2 483 501 497 465 563 503 521 874 484 588
4x25sr 245 | 25,0 829 814 809 754 935 855 839 1061 777 966
4x25mr 25,3 | 25,8 869 852 847 789 981 897 879 1455 813 1014
4x35mr 27,7 | 28,2 1059 1038 1032 965 1186 1090 1067 1061 992 1222
4x50mr 32,2 | 32,7 1464 1429 1421 1334 1628 1499 1463 1455 1365 1670
5x2,5sr 11,6 12,7 163 170 169 155 196 189 197 196 180 228
S5x4sr 13,4 15,0 220 229 227 210 262 266 276 274 254 319
5x6sr 14,7 16,3 278 288 286 267 327 328 340 337 314 389
5x10sr 17,9 18,5 407 422 419 393 477 427 442 438 411 501
5x16sr 20,5 | 21,0 546 564 560 528 630 568 586 582 549 657
5x16mr 21,7 | 22,2 581 600 596 561 673 605 624 620 584 703
5x25sr 26,7 | 27,3 976 960 954 894 1098 1007 990 984 921 1134
5x25mr 27,7 | 28,2 1022 1004 998 934 1151 1054 1039 1029 963 1189
5x35mr 30,4 | 31,3 1260 1238 1230 1157 1407 1329 1302 1294 1215 1488
5x50mr 358 | 36,3 1779 1746 1735 1636 1980 1821 1786 1775 1673 2029
3x25sr+1x16sr 245 | 25,0 825 806 802 743 932 851 832 827 766 963
3x25mr+1x16mr 25,3 | 25,8 863 843 838 776 976 891 870 864 801 1009
3x35mr+1x16mr 26,8 | 27,3 980 959 954 888 1101 1008 986 980 913 1134
3x50mr+1x25mr 30,7 | 31,6 1319 1289 1282 1201 1471 1385 1351 1343 1256 1548
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L. TOMSKCABLE

VVG-P,AVVG-P
embodiment

VVG-Png(A), AVVG-Png(A)

sheath, flatembodiment

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1 kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS™-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with insulation and outer PVC-compound sheath are designed for single laying in cable
works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installation and production rooms where only periodical presence of operational personnel is possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)-type cables with PVC-compound insulation and outer flame-retardant PVC-compound
sheath are designed for laying in cable works of outdoor (open) electrical installations that is in rail
bridges and cable galleries.

The “ng(A)-LS"-type cables with low-smoke PVC-compound insulation and outer sheath are designed
for bunched laying in cable works in rooms of indoor (closed) electrical installations inclusive facilities of
using nuclear energy as well as for use in building constructions .

OKP CODES

352100 the cable with copper conductors for nominal voltage 0,66 kV
353300 the cable with copper conductors for nominal voltage 1 kV
352200the cable with aluminium conductors for nominal voltage 0,66 kV
353700 the cable with aluminium conductors for nominal voltage 1 kV

DESIGN

1. Conductor: copper or aluminum, solid or stranded, round, 1st or 2nd class according to GOST
22483.

2.Insulation: for the cablesof AVVG-P, VVG-P, AVWG-Png(A), VVG-Png(A) types: PVC-compound.
For the cables of AVWVG-Png(A)-LS and VVG-Png(A)-LS types: low-smoke PVC-compound. Insulated
conductors of multi-core cables are of different colours. Neutral conductors (N) are coloured blue;
grounding conductors (PE) are coloured in two colours: green and yellow. Nominal insulation thickness,
insulation colouring of multi-core cables are specified in the Appendix on page 123.

3. Insulated conductors are laid in one plane.

4. Outer sheath: for the cables of AVVG-Pand VVG-Ptypes: PVC-compound. For the cables of
AVVG-Png(A) and VVG-Png(A) types: flame-retardant PVC-compound. For the cables of AVVG-
Png(A)-LS and VVG-Png(A)-LS types: low-smoke PVC-compound.

Outer sheath for the cables of AVVG-Png(A)-LS and VVG-Png(A)-LS types fills intervals between
insulated conductors.

Forother cable types a sheath is applied without filling of intervals between insulated conductors.

Power cables: copper or aluminium conductors, PVC-compound insulation and sheath, flat

Power cables: copper or aluminium conductors, PVC-compound insulation, flame-retardant
PVC-compound sheath, flatembodiment

VVG-Png(A)-LS, AVVG-Png(A)-LS
Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
For the cable AVVG-P and VVG-P..................
For the cable AVVG-Png(A) and VVG-Png(A)
For the cable AVVG-Png(A)-LS and VVG-Png(A)-LS ...UHL and V, placement category 5
Operating temperature range..................ccooooeerrreeervvvevesssssessnne from -50 °C to +50 °C
Relative air humidity at temperature at Mmax +35 "C.........cccooeeeeeserseresrississississiiiinnns max 98%

UHL and T, placement categories 1 and 5
.UHL, placement categories 1 and 5

Laying and installation of cables without preheating is performed at temperature not
less than -15°C
Cable conductor continuos operating heating temperature MaX .............coccvvevreevnererieienns 70°C

Test AC voltage with frequency of 50 Hz:
for voltage 0,66 KV ........c.ocerveceeiriiieeieesse e
for voltage 1 KV
Nominal freQUENCY ........vvrrvreerrieieiericeierens

Minimal bending radius at laying and installation...............cc.ccccoeeunnce. 7,5 outer cable diameters

Max allowed pulling force during cable tracing

for the cables with copper conduCLOrS............oceeveerrerneericiennes
for the cables with aluminium conductors.............ccccereernienee
Construction cable length..
Guarantee use period....
Service life

50 N/mm’
..30 N/mm?

.5 year from date of input of the cable into operation
30 years

Nomlnz_al outer Weight of 1 km of the cable, kg Weight of 1 km of the cable, kg
dimensions of 0.66 kV 1KV
Number the cable, mm ’

and nominal — n 3 ) — P 3 2]
cross-section o % 5 o :; é o %; } o % é
of cores, mm’ o £ > 4 o > ) £ 5 e o g

0,66 kV 1kV ; & 3 < 0] z ; & g < [0 @

2 | g | Y5 ¢ g | g R 2

< E = < =

2x1,5sr 6,2x8,7 6,6x9,5 86 90 102 - - - 97 101 116 - - -
2x2,5sr 6,6x9,5 7,0x10,3 112 116 130 82 86 100 123 128 144 93 98 114
2x4,0sr 7,2x10,8 | 7,8x12,0 153 158 175 105 110 127 172 178 198 124 130 151
2x6,0sr 7,7x11,8 | 8,3x13,0 198 | 204 | 223 126 132 151 218 | 225 248 147 153 176
2x10,0sr 8,9x14,2 | 9,1x14,6 298 305 | 330 179 186 | 211 305 313 340 186 194 221
2x16,0sr 9,9x16,1 | 10,1x16,5 | 426 | 435 | 465 | 234 | 242 | 272 | 435 | 444 476 242 251 283

3x1,5sr 6,2x11,3 | 6,6x12,5 119 125 141 - - - 135 141 160 - - -
3x2,5sr 6,6x12,5 | 7,0x13,7 157 163 182 112 118 136 174 181 202 129 136 157
3x4,0sr 7,2x14,5 | 7,8x16,3 218 | 225 | 248 146 154 176 | 247 | 255 284 175 183 212
3x6,0sr 7,7x16,0 | 8,3x17,8 286 | 294 | 320 178 186 | 212 | 317 | 326 358 209 218 250
3x10,0sr 8,9x19,5 | 9,1x20,1 436 | 446 | 482 | 257 | 267 303 | 447 | 458 496 269 279 318
3x16,0sr 9,9x22,4 | 10,1x23,0 | 629 | 641 684 | 340 | 352 395 | 642 | 654 700 353 366 411
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VVGE, AVVGE

sheath
VVGEng(A), AVVGEng(A)

VVGE-HL, AVVGE-HL
Screened power cables: copper or aluminium conductors, cold-resistant PVC compound insulation and sheath

VVGEng(A)-LS, AVWGEng(A)-LS

PRODUCT CATALOGUE

Screened power cables: copper or aluminium conductors, PVC-compound insulation and

Screened power cables: copper or aluminium conductors, PVC-compound insulation, flame-
retardant PVC-compound sheath

VVGEng(A)-HL, AVVGEng(A)-HL
Screened power cables: copper or aluminium conductors, cold-resistant, flame-retardant PVC-
compound insulation, cold-resistant, flame-retardant PVC-compund sheath

Screened power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and sheath

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1 kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS’-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with PVC-compound insulation and outer sheath are designed for single laying in cable
works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installation and production rooms where only periodical presence of operational personnel is possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)™-type cables with PVC-compound insulation and outer flame-retardant PVC-compound
sheath are designed for laying in cable works of outdoor (open) electrical installations that is in rail
bridges and cable galleries.

The “ng(A)-LS™-type cables with insulation and outer low-smoke PVC-compound sheath are designed
for bunched laying in cable works in rooms of indoor (closed) electrical installations inclusive facilities of
using nuclear energy as well as for use in building constructions .

The “ng(A)-HL"-type cables with cold-resistant, flame-retardant PVC-compound insulation and outer
cold-resistant, flame-retardant PVC-compound sheath are designed for bunched laying in cable works
and rooms of outdoor (open) electrical installations incl. one used in climatic conditions with temperature
decreased to-60 °C.

The “HL"-type cables with insulation and outer cold-resistant sheath are designed for single laying in
cable works and rooms of outdoor (open) electrical installations incl. one used in climatic conditions with
temperature decreased to-60 °C.

DESIGN

1. Conductor: copper or aluminum, solid or stranded, round of sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: for the cables of AVWGE, VVGE, AVVGEng(A) and VVGEng(A) types: PVC-compound.
For the cables of AVVENg(A)-HL, VVGEng(A)-HL, AVVGE-HL and VVGE-HL types: cold-resistant PVC-
compound. For the cables of AVVGEng(A)-LS and VVGENg(A)-LS types: low-smoke PVC-compound.
Insulated conductors of multi-core cables are of different colours. Neutral conductors (N) are coloured
blue; grounding conductors (PE) are coloured in two colours: green and yellow. Nominal insulation
thickness, insulation colouring of multi-core cables are specified in the Appendix on page 123.

3. Stranding: insulated conductors of two, three, fourand five-core cables are stranded; two-, three-
and five-core cables have cores with identical core's cross-sections; four-core cables have all cores with
identical core's cross-sections and one core with a smaller cross-section (grounding conductor (PE) or
neutral conductor (N)). Nominal core's cross-sections of neutral conductors (with smaller core's cross-
sections) and grounding conductors comply with the parameters specified in the Appendix on page 123.
4. Inner sheath: for the multi-core cables of AVVGE and VVVGE types: PVC-compound. For the cables of
AVVGEng(A) and VVGENg(A) types: flame-retardant PVC-compound. For the cables of AVVGENg(A)-
HL and VVGENg(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of
AVVGE-HL and VVGE-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of
AVVGE-HL and VVGE-HL types: cold-resistant PVC-compound. For the cables of AVVGEng(A)-LS and
VVGEng(A)-LS types: low-smoke PVC-compound. Nominal thickness of inner sheath is specified in the
Appendix onpage 123

Inner sheath fills intervals between insulated conductors of multi-core cable giving to the cable form
close to circular one.

Bedding: for single-core cables: tapping of insulated conductors with polymeric band.

5.Screen: tapping with copper band with thickness not less than 0,06 mm with overlapping. Cross-
section of copper screen is specified in the Appendix on page 123.

6.Outer sheath: for the cables of AVWGE and VVGE types: PVC-compound. For the cables of
AVVGENg(A) and VVGEng(A) types: flame-retardant PVC-compound. For the cables of AVWGEng(A)-
HL and VVGEng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of
AVVGE-HL and VVGE-HL types: cold-resistant P\VC-compound. For the cables of AVVGEng(A)-LS and
VVGEng(A)-LS types: low-smoke PVC-compound. Nominal thickness of sheath is specified in the
Appendix on page 123.

OKP CODES

352100 the cable with copper conductors for nominal voltage 0,66 kV
353300 the cable with copper conductors for nominal voltage 1 kV
352200 the cable with aluminium conductors for nominal voltage 0,66 kV
353700 the cable with aluminium conductors for nominal voltage 1 kV

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
For the cables AVVGE and VVGE
For the cables AVWGEng(A) and VVGEng(A)..
For the cables AVWGEng(A)-HL, VVGEng(A)-HL,

AVVGE-HL and VVGE-HL s ...HL, placement categories 1
For the cables AVWGEng(A)-LS and VVGENg(A)-LS........ UHL and V, placement categories 5

UHL and T, placement categories 1and 5
UHL, placement categories 115

Operating temperature range:

For the cables AVVGE, VVGE, AVWGEng(A), VVGEng(A),
AVVGENG(A)-LS and VVGENG(A)-LS.......cevvvvvevevorsesssseeeesessesiess: from -50 °C to +50 °C
For the cables AVWGEng(A)-HL, VVGEng(A)-HL,

AVVGE-HL and VVGE-HL e
Relative air humidity at temperature max +35 °C
Cable conductor continuos operating heating temperature max.

..from -60 °C to +50 °C
...max 98%

Laying and installation of the cables without preheating is performed at temperature
not less than :
For the cables AVVGE, VVGE, AVWGEng(A), VVGEng(A),

AVVGENG(A)-LS and VVGENG(A)-LS.........rverriirreireeriieesiereeseeeesesseessieesnees -15°C
For the cables AVVGng(A)-HL, VVGEng(A)-HL,

AVVGE-HL N VVGE-HL........coorierreeeieeieeieeisseseeeseesseesssessssssessssssssssssssssessenssnn -30°C
Test AC voltage with frequency of 50 Hz:

for the VOItage 0,66 KV............riuiiiiiiieie s 3kV
for the voltage 1 kV... . e et ee 3,5kV
NOMING! FIEQUENCY......oovvvieirii e 50 Hz

Minimal bending radius at laying and installation of:
single-core cables ..........
multi-core cables

10 outer cable diameters
....1,5 outer cable diameters

Max allowed pulling force during cable tracing
for the cables with copper conductors.................. e
for the cables with aluminium conductors ...

.50 N/mm’
30 N/mm’

Construction length with the main core’s cross-section:
up to 16 MM’ v
from 25t0 70 mm’ ..........
from 95 mm’ and more ....
Guarantee use period
Service life

5 years from date of input of the cable into operation
30 years
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The cables with copper conductors, round

N Nominal
unnglr)ntei:]:{\d outer Weight of Weight of
cross-section diameter of 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg
of cores, the cable, mm
mm? 0,66 kV | 1kV VVGE |VVGEng(A) VVGEng(A}HL| VVGE-HL |[VVGEng(A}LS| VVGE |VVGEng(A)|VVGEng(A)-HL| VVGE-HL |VVGEng(A}LS

1x1,5sr 6,3 6,7 62 64 64 60 71 68 71 70 66 79

1x2,5sr 6,7 71 76 78 78 73 86 82 85 85 80 94

1x4sr 7.4 8,0 98 100 100 95 109 108 112 111 105 122
1x6sr 7,9 8,5 121 124 124 118 134 133 136 136 129 148
1x10sr 9,3 9,5 177 181 181 174 195 182 186 185 178 200
1x16sr 10,2 10,4 244 248 247 239 263 248 253 252 244 269
1x16mr 10,7 10,9 252 257 256 247 273 257 262 261 252 279
1x25sr 1,7 11,9 346 352 351 341 371 352 357 356 346 377
1x25mr 12,1 12,3 357 362 361 351 383 363 368 367 357 390
1x35mr 13,1 13,3 452 458 457 446 481 458 464 463 451 488
1x50mr 14,8 15,0 635 642 640 628 670 642 649 647 634 678
1x70mr - 16,6 - - - - - 820 828 825 811 861

1x95mr - 19,1 - - - - - 1102 1112 1109 1090 1156
1x120mr - 20,5 - - - - - 1353 1364 1360 1340 1412
1x150mr - 22,3 - - - - - 1643 1655 1650 1628 1711
1x185mr - 24,7 - - - - - 2035 2050 2044 2017 2119
1x240mr - 27,4 - - - - - 2566 2583 2576 2545 2665
2x1,5sr 12,8 | 12,8 242 237 237 213 279 241 236 236 213 278
2x2,5sr 12,8 12,8 256 251 251 228 292 254 250 250 227 290
2x4sr 13,0 14,2 283 280 279 256 320 325 320 319 292 369
2x6sr 14,0 15,2 347 343 342 316 389 393 386 385 355 442
2x10sr 16,4 16,8 498 489 488 454 552 519 505 504 468 572
2x16sr 18,3 18,7 672 659 658 617 737 691 677 675 633 759
2x16mr 19,2 19,6 711 696 694 649 781 731 714 713 666 804
2x25sr 21,3 | 21,7 955 934 932 878 1038 976 954 952 897 1063
2x25mr 220 | 224 995 972 970 914 1083 1018 994 991 933 1110
2x35mr 242 | 24,6 1257 1228 1226 1159 1361 1281 1252 1249 1180 1390
2x50mr 27,6 | 28,0 1740 1700 1696 1611 1871 1768 1726 1722 1635 1903
3x1,5sr 12,8 12,8 250 247 246 223 287 248 245 244 223 285
3x2,5sr 12,8 | 13,0 270 268 267 245 306 275 273 272 251 3
3x4sr 13,6 14,9 327 324 323 300 367 372 369 367 341 420
3x6sr 14,6 | 159 409 405 404 378 454 458 453 451 421 511

3x10sr 17,2 17,6 596 589 587 554 654 614 607 605 570 676
3x16sr 19,2 19,6 823 813 810 770 892 843 832 830 788 915
3x16mr 20,2 | 20,6 862 851 848 805 937 884 871 869 824 962
3x25sr 224 | 229 1183 1167 1164 1113 1273 1207 1190 1186 1133 1300
3x25mr 23,2 | 23,8 1228 1210 1207 1153 1323 1263 1246 1241 1185 1365
3x35mr 25,5 | 26,0 1567 1546 1541 1477 1678 1594 1571 1567 1501 1710
3x50mr 29,2 | 29,6 2201 2170 2163 2084 2340 2231 2199 2192 2111 2376
4x1,5sr 12,8 | 12,9 257 254 254 232 293 257 256 255 235 295
4x2,5sr 12,9 | 13,9 287 286 285 265 324 319 317 316 293 361

4x4sr 14,5 | 16,0 384 382 380 356 428 437 433 431 403 490
4x6sr 15,7 | 17,2 487 483 482 454 537 543 538 536 504 603
4x10sr 18,6 | 19,0 718 712 709 674 784 740 732 730 693 809
4x16sr 20,8 | 21,3 1005 995 992 950 1083 1029 1018 1015 971 1110
4x16mr 21,9 | 224 1050 1039 1035 989 1134 1075 1063 1059 1012 1164
4x25sr 24,7 | 251 1483 1468 1463 1408 1589 1510 1495 1490 1432 1622
4x25mr 25,5 | 26,0 1536 1520 1515 1456 1649 1565 1548 1542 1482 1683
4x35mr 27,9 | 28,4 1953 1932 1926 1858 2080 1984 1962 1956 1887 2117
4x50mr 324 | 329 2798 2764 2756 2668 2963 2834 2799 2790 2700 3006
5x1,5sr 12,8 13,8 266 266 265 245 300 297 296 294 272 339
5x2,5sr 13,8 | 14,9 334 868 332 310 8IS 370 369 367 342 418
5x4sr 15,6 17,2 452 450 448 422 503 513 509 507 476 574
5x6sr 16,9 | 18,5 583 580 578 548 641 648 643 640 606 718
5x10sr 20,1 20,6 862 855 852 813 938 887 879 875 835 967
5x16sr 22,7 | 23,2 1211 1200 1196 1150 1300 1238 1227 1223 1175 1332
5x16mr 241 24,6 1273 1262 1257 1206 1373 1302 1290 1286 1232 1408
5x25sr 26,9 | 27,4 1786 1770 1765 1704 1908 1818 1802 1795 1733 1946
5x25mr 279 | 28,4 1848 1831 1825 1765 1978 1882 1864 1857 1791 2017
5x35mr 30,6 | 31,5 2368 2346 2339 2266 2516 2440 2413 2405 2326 2599
5x50mr 35,9 | 36,5 3437 3403 3393 3293 3638 3480 3445 3434 3332 3689
3x25sr+1x16sr 24,7 | 251 1425 1406 1402 1343 1532 1452 1433 1428 1367 1565
3x25mr+1x16mr 255 | 26,0 1475 1455 1450 1388 1588 1504 1483 1478 1414 1622
3x35mr+1x16mr | 27,0 | 27,5 1761 1740 1735 1669 1882 1790 1768 1762 1695 1916
3x50mr+1x25mr 30,9 | 31,8 2487 2457 2450 2369 2640 2555 2521 2513 2426 2718
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The cables with copper conductors, sector

PRODUCT CATALOGUE

Number and Nominal Weight of
crog%r-g?é‘tlion “outer 1 km of the cable for the voltage 1 kV, kg
of :1‘;1"2"5’ tgfg:gf:rn?; VVGE VVGEng(A) | VVGEng(AJHL | VVGE-HL | VVGEng(A)-LS

2x70ms 26,7 1816 1813 1822 1773 1957
2x95ms 28,7 2364 2360 2369 2315 2525
2x120ms 33,1 2953 2943 2952 2884 3139
2x150ms 5515 3596 3588 3596 3520 3817
2x185ms 38,0 4367 4358 4364 4282 4615
2x240ms 43,9 5586 5568 S8 5470 5889
3x70ms 30,7 2550 2546 2555 2497 2721

3x95ms 35,5 3464 3456 3465 3388 3684
3x120ms 38,5 4229 4220 4228 4145 4469
3x150ms 42,9 5205 5188 5195 5095 5490
3x185ms 47,3 6415 6399 6404 6287 6755
3x240ms 52,3 8063 8044 8046 7916 8458
4x70ms 35,5 3392 3384 3394 3318 3614
4x95ms 39,5 4481 4471 4479 4394 4742
4x120ms 42,9 5539 5522 5531 5430 5832
4x150ms 47,3 6780 6764 6770 6654 7130
4x185ms 52,3 8334 8315 8318 8188 8740
4x240ms 57,1 10598 10572 10572 10414 11091
5x70ms 38,5 4153 4144 4154 4071 4410
5x95ms 43,9 5576 5558 5567 5464 5890
5x120ms 49,3 6902 6885 6894 6772 7263
5x150ms 53,7 8465 8437 8442 8301 8889
5x185ms 59,1 10451 10424 10426 10263 10960
5x240ms 63,1 13099 13069 13066 12890 13680
3x70ms+1x35mr 35,5 3053 3045 3054 2978 3265
3x95mst1x50ms 39,5 4065 4055 4065 3979 4318
3x120mst+1x70ms 42,9 5054 5037 5046 4946 5338
3x150ms+1x70ms 47,3 6019 6003 6011 5894 6353
3x185mst+1x95ms 52,3 7465 7446 7451 7321 7852
3x240mst+1x120ms 57,1 9454 9428 9430 9273 9920

The cables with aluminium conductors, sector

Number and Nominal Weight of
nominal outer 1 km of cable for the voltage 1kV, kg
cross‘-:sée:ggon of diameter of
ores the cable, mm | AVVGE AVVGEng(A) |AVVGEng(A)-HL| AVVGE-HL | AVVGEng(A)-LS

2x70ms 26,7 970 967 976 927 1111
2x95ms 28,7 1216 1212 1221 1167 1377
2x120ms 33,1 1484 1474 1483 1416 1671
2x150ms 35,5 1769 1761 1769 1693 1989
2x185ms 38,0 2103 2094 2100 2018 2351
2x240ms 43,9 2675 2657 2661 2559 2978
3x70ms 30,7 1280 1276 1285 1228 1452
3x95ms 35,5 1742 1734 1743 1666 1962
3x120ms 38,5 2026 2017 2025 1942 2266
3x150ms 42,9 2465 2447 2454 2354 2750
3x185ms 47,3 3019 3002 3007 2891 3359
3x240ms 52,3 3696 3677 3679 3549 4091
4x70ms 35,5 1699 1691 1701 1625 1922
4x95ms 39,5 2185 2175 2183 2097 2446
4x120ms 42,9 2602 2584 2593 2493 2894
4x150ms 47,3 3126 3110 3116 3000 3475
4x185ms 52,3 3805 3746 3789 3659 4211
4x240ms 57,1 4776 4750 4750 4592 5268
5x70ms 38,5 2038 2028 2039 1955 2295
5x95ms 43,9 2706 2688 2696 2594 3020
5x120ms 49,3 3230 3213 3222 3100 3591
5x150ms 53,7 3897 3869 3875 BIes 4321
5x185ms 59,1 4791 4763 4766 4602 5299
5x240ms 63,1 5821 5791 5788 5612 6403
3x70ms+1x35mr 35,5 1575 1567 1576 1499 1787
3x95mst+1x50ms 39,5 2027 2018 2026 1941 2280
3x120ms+1x70ms 42,9 2428 2411 2420 2320 2712
3x150ms+1x70ms 47,3 2855 2839 2847 2730 3189
3x185mst+1x95ms 52,3 3494 3475 3480 3350 3882
3x240mst+1x120ms 571 4353 4327 4329 4172 4819
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The cables with aluminium conductors, round

Nominal outer

Nunmom:jzrd diameter of Weight of Weight of
cross-section th%&able, 1 km of cable for the voltage 0,66 kV, kg 1 km of cable for the voltage 1 kV, kg
of cores, mm’
0,66kV | 1kV AVVGE | AVWWGEng(A) | AWGEng(A)-HL | AVVGE-HL |AVVGEng(A)-LS| AVVGE | AVVGEng(A) | AVVGEng(A)-HL | AVVGE-HL |AVVGEng(A)-LS

1x2,5sr 6,7 7.1 60 63 63 58 71 67 70 70 64 78

1x4sr 74 | 8,0 74 76 76 7 85 84 88 87 81 98

1x6sr 79 | 85 85 88 88 82 98 97 100 100 93 112
1x10sr 93 | 95 118 122 121 114 135 122 126 126 118 140
1x16sr 10,2 | 10,4 147 152 151 143 167 152 157 156 148 173
1x16mr 10,7 | 10,9 155 160 159 150 176 160 165 164 155 182
1x25sr 11,7 | 11,9 197 202 201 191 222 202 208 206 196 228
1x25mr 12,1 12,3 205 210 209 199 231 210 216 214 204 237
1x35mr 13,1 13,3 245 251 249 239 274 251 257 255 244 281

1x50mr 14,8 | 15,0 321 328 326 314 356 328 B85 588 320 365
1x70mr - 16,6 - - - - - 396 404 401 387 438
1x95mr - 19,1 - - - - - 527 537 534 515 582
1x120mr - 20,5 - - - - - 615 626 622 602 674
1x150mr - 22,3 - - - - - 732 744 739 77 800
1x185mr - 24,7 - - - - - 900 914 909 881 984
1x240mr - 27,4 - - - - - 1107 1123 1116 1086 1206
2x2,5sr 12,8 | 12,8 225 221 221 197 262 223 220 219 197 260
2x4sr 13,0 | 14,2 235 231 231 208 272 277 272 271 244 321

2x6sr 14,0 | 15,2 275 270 270 244 317 320 313 312 282 369
2x10sr 16,4 | 16,8 378 369 368 334 432 895 385 384 348 452
2x16sr 18,3 | 18,7 478 465 464 423 543 497 483 482 439 565
2x16mr 19,2 | 19,6 515 500 498 454 585 585 519 517 471 608
2x25sr 213 | 21,7 653 632 630 577 737 675 653 650 596 762
2x25mr 22,0 | 224 688 665 663 607 77 71 687 684 626 803
2x35mr 242 | 246 839 811 808 741 944 864 835 831 762 972
2x50mr 27,6 | 28,0 1108 1068 1064 979 1239 1136 1094 1090 1003 1271
3x2,5sr 12,8 | 13,0 225 222 221 200 261 230 228 227 206 268
3x4sr 13,6 | 14,9 254 252 251 228 294 300 296 295 268 348
3x6sr 14,6 | 15,9 300 297 296 270 345 349 344 342 313 402
3x10sr 17,2 | 17,6 416 409 407 374 475 434 427 425 390 496
3x16sr 19,2 | 19,6 532 522 520 480 601 552 541 539 498 625
3x16mr 20,2 | 20,6 569 557 555 512 644 591 578 SIS 531 669
3x25sr 224 | 22,9 731 715 712 661 821 755 738 734 681 848
3x25mr 23,2 | 238 768 750 746 692 862 803 785 781 724 905
3x35mr 25,5 | 26,0 941 920 915 852 1052 968 946 941 875 1084
3x50mr 29,2 | 29,6 1253 1221 1215 1136 1392 1283 1251 1244 1163 1428
4x2,5sr 12,9 | 13,9 227 226 225 204 263 258 256 255 232 300
4x4sr 14,5 | 16,0 288 285 284 259 332 340 337 335 306 394
4x6sr 15,7 | 17,2 342 339 337 309 392 398 394 391 360 458
4x10sr 18,6 | 19,0 479 472 470 434 544 500 493 490 453 569
4x16sr 20,8 | 21,3 617 608 605 562 695 641 631 627 583 723
4x16mr 219 | 224 659 647 644 598 743 684 672 668 621 773
4x25sr 24,7 | 251 880 865 861 805 986 908 892 887 829 1019
4x25mr 255 | 26,0 922 906 901 842 1035 951 934 928 868 1069
4x35mr 279 | 28,4 1118 1097 1091 1024 1246 1150 1128 1121 1052 1283
4x50mr 324 | 32,9 1533 1499 1491 1404 1698 1570 1535 1526 1436 1741
5x2,5sr 13,8 | 14,9 259 257 256 234 300 295 293 291 266 342
S5x4sr 15,6 | 17,2 332 329 328 301 382 898 389 386 355 454
5x6sr 16,9 | 18,5 402 399 397 367 460 467 462 459 425 537
5x10sr 20,1 | 20,6 562 555 552 518 638 587 579 576 535 667
5x16sr 22,7 | 23,2 726 716 712 666 815 753 742 738 690 848
5x16mr 241 24,6 784 773 768 717 884 813 801 797 743 919
5x25sr 26,9 | 27,4 1032 1017 1011 950 1155 1064 1048 1042 979 1192
5x25mr 279 | 284 1081 1064 1057 9938 1210 1114 1096 1089 1024 1250
5x35mr 30,6 | 32,5 1325 1303 1296 1222 1473 1397 1370 1362 1283 1556
5x50mr 35,9 | 36,5 1857 1823 1813 1713 2058 1899 1865 1854 1752 2109
3x25sr+1x16sr 24,7 | 251 876 857 853 794 983 904 884 879 818 1016
3x25mr+1x16mr | 25,5 | 26,0 916 896 892 829 1030 945 924 919 855 1064
3x35mr+1x16mr | 27,0 | 27,5 1037 1016 1011 945 1158 1066 1044 1038 971 1193
3x50mr+1x25mr | 30,9 | 31,8 1385 1356 1348 1267 1538 1454 1419 1411 1325 1617
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PRODUCT CATALOGUE
Armoured Cables for the Voltage 0,66; 1 kV

VBSHv, AVBSHv
Power cables: copper or aluminium conductors, PVC-compound insulation, inner PVC-
compound sheath, armour of steel galvanized bands, PVC-compound protection hose

VBaSHyv, AVBaSHv
Power cables: copper or aluminium conductors, PVC-compoiund insulation and inner sheath,
armour of aluminium or aluminim alloy bands, PVC-compound protection hose

VBSHvng(A), AVBSHvng(A)

Power cables: copper or aluminium conductors, PVC-compound insulation, inner flame-
retardant PVC-compound sheath, armour of steel galvanized bands, flame-retardant PVC-
compound protection hose

VBaSHvng(A), AVBaSHvng(A)
Power cables: copper or aluminium conductors, PVC-compound insulation, inner flame-retardant PVC-compound sheath, armour
of aluminium or aluminium alloy bands, flame-retardant PVC-compound protection hose

VBSHvng(A)-HL, AVBSHvng (A)-HL
Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation, inner flame-retardant PVC-compound
sheath, armour of steel galvanized bands, cold-resistant, flame-retardant protection hose

VBaSHvng(A)-HL, AvBaSHvng(A)-HL
Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation, inner flame-retardant PVC-compound
sheath, armour of aluminium or aluminium alloy bands, cold-resistant, flame-retardant protection hose

VBSHv-HL, AVBSHv-HL
Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and inner sheath, armour of steel
galvanized bands, cold-resistant PVC-compound protection hose

VBaSHv-HL, AVvBaSHv-HL
Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and inner sheath, armour of aluminium or
aluminium alloy bands, cold-resistant PVC-compound protection hose

VBSHvng(A)-LS, AVBSHvng(A)-LS
Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and inner sheath, armour of steel
galvanized bands, low-smoke PVC-compound protection hose

VBaSHvng(A)-LS, AVBaSHvng(A)-LS
Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and inner sheath, armour of aluminium or
aluminium alloy bands, low-smoke PVC-compound protection hose

APPLICATION The “HL -type cables with cold-resistant PVC-compound insulation and protection hose are
For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of ~ designed for single lying in cable works and rooms of outdoor (open) electric installations, incl.
0,66 and 1kV and nominal frequency of 50 Hz. ones used in climatic conditions with temperature decreased to-60°C.

The cables are designed for needs of the national economy and used in industrial and power facilities.

The “ng(A)-LS"-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems ~ OKP CODES

according to classifier of fire safety OPB 88/97 (PNAE G-01-011). 352100 the cable with copper conductors for nominal voltage 0,66 kV
The cables with PVC-compound insulation and protection hose are designed for single laying in cable 353300 the cable with copper conductors for nominal voltage 1 kV
works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical 352200 the cable with aluminium conductors for nominal voltage 0,66 kV
installation and production rooms where only periodical presence of operational personnelis possible. 353700 the cable with aluminium conductors for nominal voltage 1 kV
Atthatitis necessary to use passive fire protection.

The “ng(A)’-type cables with PVC-compound insulation and flame-retardant PVC-compound

protection hose are designed for laying in cable works of outdoor (open) electric installations, that is in

rail bridges and cable galleries.

The “ng(A)-LS™type cables with low-smoke PVC-compound insulation and protection hose are

designed for bunched lying in cable works and rooms of indoor (closed) electric installations incl.

facilities of nuclear energy using as well as for use in building constructions .

The “ng(A)-HL"-type cables with cold-resistant, flame-retardant PVVC-compound insulation and cold-

resistant, flame-retardant PVC-compound protection hose are designed for bunched lying in cable

works and rooms of indoor (open) electrical installations, incl. used in climatic conditions with

temperature decreased to  -60°C.
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DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST22483.

2. Insulation: for the cables of AVBSHv, VBSHv, AVaBSHv, VBaSHv, AVBSHvng(A), VBSHvng(A),
AVBaSHvng(A) and VBaSHvng(A) types: PVC-compound. For the cables of AVBSHvng(A)-LS,
VBSHvng(A)-LS, AVBaSHvng(A)-LS and VBaSHvng(A)-LS types: low-smoke PVC-compound. For the
cables of AVBSHvng(A)-HL, VBSHvng(A)-HL, AVBaSHvng(A)-HL, VBaSHvng(A)-HL, AVBSHv-HL,
VBSHv-HL, AVBaSHv-HL and VBaSHv-HL types: cold-resistant PVC-compound. Insulated conductors
of multi-core cables are of different colours. Neutral conductors (N) are coloured blue; grounding
conductors (PE) are coloured in two colours: green and yellow. Nominal insulation thickness, insulation
colouring of multi-core cables are specified in the Appendix on page 123.

3. Stranding: insulated conductors of two, three, fourand five-core cables are stranded; two-, three-
and five-core cables have cores with identical core's cross-sections; four-core cables have all cores with
identical core’s cross-sections and one core with a smaller cross-section (grounding conductor (PE) or
neutral conductor (N)). Nominal core's cross-sections of neutral conductors (with smaller core's cross-
sections) and grounding conductors comply with the parameters specified in the Appendix on page 123.
4. Inner sheath: for the cables of AVBSHv, VBSHv, AVBaSHv and VBaSHYv types: PVC-compound. For
the cables of AVBSHvng(A), VBSHvng(A), AVBaSHvng(A) and VBaSHvng(A) types: flame-retardant
PVC-compound. For the cables of AVBSHvng(A)-HL, VBSHvng(A)-HL, AVBaSHvng(A)-HL and
VBaSHvng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of AVBSHv-HL,
VBSHv-HL, AVBaSHv-HL and VBaSHv-HL types: cold-resistant PVC-compound. For the cables of
AVBSHvng(A)-LS, VBSHvng(A)-LS, AVBaSHvng(A)-LS and VBaSHvng(A)-LS types: low-smoke PVC-
compound.

Inner sheath fills interval between insulated conductors of multi-core cable giving to the cable form
being close to circular one. Nominal thickness of inner sheath is specified in the Appendix on page 123

5. Armour: for multi-core cables is made of two steel galvanized bands, for single-core cables is made of
aluminium or aluminium alloy bands laid in such a way that upper band should overlap gaps between
coils of lower band. bands are laid so that the upper band overlaps the gaps between the coils of the
lower band. Gaps between coils of each band should not exceed 50% of the width of the band. Nominal
thickness of the armouring band is specified in the Appendix on page 123.

6. Protection hose: for the cables of AVBSHv, VBSHv, AVBaSHv and VBaSHv types: PVC-compound.
For the cables of AVBSHvng(A), VBSHvng(A), AVBaSHvng(A) and VBaSHvng(A) types: flame-
retardant PVC-compound. For the cables of AVBSHvng(A)-HL, VBSHvng(A)-HL, AVBaSHvng(A)-HL
and VBaSHvng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of
AVBSHv-HL, VBSHv-HL, AVBaSHv-HL and VBaSHv-HL types: cold-resistant PVC-compound. For the
cables of AVBSHvng(A)-LS, VBSHvng(A)-LS, AVBaSHvng(A)-LS and VBaSHvng(A)-LS types: low-
smoke PVC-compound. Thickness of the protection hose is specified in the Appendix on page 123.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
For the cables AVBSHv and VBSHv.
For the cables AVBSHvng(A) and VBSHvng(A).
For the cables AVBSHvng(A)-HL, VBSHvng(A)-HL,
AVBSHv-HL and VBSHV-HL..
For the cables AVBSHvng(A)-
VBSHVNG(A)-LS.....cooviiiriieiseeiesieeies e UHL and V, placement category 5

...UHL and T, placement categories 1 and 5
UHL, placement categories 1 and 5

... HL, placement category 1

Operation temperature range:
for the cables AVBSHv, VBSHv, AVBSHvng(A), VBSHvng(A),

AVBSHvNg(A)-LS and VBSHVNG(A)-LS........cocvvuerricrieriinnriieies from -50 °C to +50 °C
for the cables AVBSHvng(A)-HL, VBSHvng(A)-HL

AVBSHv-HL and VBSHv-HL
Relative air humidity at max +35°C

from -60 °C to +50 °C
........ max 98%

Laying and installation of cables without preheating is performed at temperature not
less than:

for the cables AVBSHv, VBSHv, AVBSHvng(A), VBSHvng(A),

AVBSHVNG(A)-LS and VBSHVNG(A)-LS.........ocurrereririierieieeisesisssseeissessssessssssnees -15°C
for the cables AVBSHvng(A)-HL, VBSHvng(A)-HL
AVBSHv-HL and VBSHV-HL..........ccoucvnmeenrriiienns

Test AC voltage with frequency of 50 Hz:
for the voltage 0,66 kV...
for the voltage 1 kV.

Minimal bending radius at laying and installation:
for single-core cables
for multi-core cables

.10 outer cable diameters

..7,5 outer cable diameters

Cable conductor continuos operating heating temperature MaX...........c.cooceeverernerinnien 70°C
Max allowed pulling force during cable tracing

for the cables with copper conductors
for the cables with aluminium conductors..

Construction length with the main core’s cross-section:
up to 16 mm*
from 25t0 70 mm*
from 95 mm’ and more
Guarantee use period....
Service life. ...
Technical standards of single-core cables armoured with aluminium alloy bands

correspond to technical standards of multi-core cables armoured with steel bands.

The single-core cables with copper conductors, round

Number and Nominal . _
nominal cross- outer Weight of Weight of
section of diameter of 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg
cores, the cable, mm
m 0,66kvV | 1kv | VBaSHv | VBaSHvng(A)| VBaSHvng(A)-HL| VBaSHwHL |VBaSHvng(A}LS| VBaSHv VB"‘&’;""Q VBaSHNGA): | vBashy-HL| VBaSHg(A)-

1x1,5sr 14,6 | 14,6 313 304 304 274 355 311 303 302 273 353
1x2,5sr 14,6 | 14,6 318 310 310 281 360 317 309 309 280 359
1x4sr 14,6 | 14,6 326 319 319 290 368 323 316 316 289 365
1x6sr 14,6 | 14,6 338 332 331 304 379 334 329 328 302 376
1x10sr 14,6 | 14,6 359 355 354 329 399 357 354 353 328 398
1x16sr 14,6 | 14,6 396 394 393 370 435 394 393 392 370 433
1x16mr 14,6 | 14,6 389 389 388 366 428 387 388 387 366 426
1x25sr 15,4 | 15,6 481 482 481 458 523 489 489 488 465 532
1x25mr 15,7 | 15,9 496 496 495 472 539 503 504 502 479 548
1x35mr 16,7 | 16,9 602 602 600 575 649 610 610 608 583 659
1x50mr 18,4 | 18,6 803 803 801 772 849 812 812 809 781 869
1x70mr - 20,2 - - - - - 1002 1001 999 967 1066
1x95mr - 22,3 - - - - - 1290 1289 1285 1249 1365
1x120mr - 23,7 - - - - - 1554 1552 1548 1510 1635
1x150mr - 25,5 - - - - - 1862 1859 1855 1813 1953
1x185mr - 27,9 - - - - - 2276 2275 2269 2220 2386
1x240mr - 30,6 - - - - - 2833 2831 2824 2769 2960
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The cables with copper conductors, round
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Number
and nominal
cross-section
of cores, mm’

Nominal
outer

diameter of
the cable, mm

Weight of

1 km of the cable for the voltage 0,66 kV, kg

Weight of

1 km of the cable for the voltage 1 kV, kg

0,66 kV 1kVv VBSHv VBSHwg(A) (VBSHvng(A)-HL| VBSHv-HL |VBSHvng(A)-LS| VBSHv |VBSHvng(A)VBSHvng(A)-HL| VBSHv-HL [VBSHvng(A)-LS

2x1,5sr 13,8 | 13,8 336 331 331 306 375 334 331 330 306 373
2x2,5sr 13,8 | 13,8 349 346 345 321 388 347 345 344 320 386
2x4sr 14,0 | 15,2 379 376 375 351 418 432 427 426 398 478
2x6sr 15,0 | 16,2 452 448 447 420 496 508 502 501 470 559
2x10sr 17,4 | 17,8 623 615 614 579 680 644 635 633 597 704
2x16sr 19,3 | 19,7 806 794 792 750 873 828 815 813 770 898
2x16mr 20,2 | 20,6 852 838 836 790 924 875 860 858 811 951

2x25sr 223 | 22,7 1113 1093 1091 1037 1199 1138 117 1115 1059 1228
2x25mr 23,0 | 23,4 1160 1138 1135 1078 1251 1186 1163 1160 1100 1280
2x35mr 254 | 25,8 1450 1423 1421 1351 1560 1478 1450 1447 1375 1592
2x50mr 28,8 | 29,2 1963 1925 1921 1833 2100 1995 1955 1951 1861 2136
3x1,5sr 13,8 | 13,8 344 341 340 316 383 341 339 339 316 381

3x2,5sr 13,8 | 14,0 364 362 361 338 402 371 370 369 346 411

3x4sr 14,6 | 159 427 426 425 401 469 484 481 480 452 534
3x6sr 15,7 | 16,9 519 516 515 488 566 579 575 573 542 635
3x10sr 18,2 | 18,6 720 714 712 678 781 742 736 733 698 806
3x16sr 20,2 | 20,7 964 955 953 912 1036 988 978 975 933 1063
3x16mr 21,2 | 21,6 1012 1001 998 954 1089 1037 1025 1023 977 1118
3x25sr 23,5 | 239 1352 1336 1333 1281 1444 1379 1363 1359 1305 1475
3x25mr 242 | 246 1403 1386 1382 1327 1500 1431 1413 1409 1352 1532
3x35mr 26,8 | 27,2 1773 1753 1748 1681 1889 1803 1782 1777 1709 1925
3x50mr 30,4 | 30,9 | 2438 2409 2403 2320 2584 2473 2442 2435 2351 2623
4x1,5sr 13,8 | 13,9 350 349 348 325 389 352 352 351 329 392
4x2,5sr 13,9 | 14,9 382 382 381 359 421 422 421 420 396 466
4x4sr 15,5 | 17,0 493 491 480 464 540 559 556 554 524 614
4x6sr 16,7 | 18,2 607 604 602 573 659 668 663 661 628 730
4x10sr 19,6 | 20,1 855 849 846 809 923 880 873 870 832 952
4x16sr 219 | 22,3 1160 1151 1148 1104 1240 1188 1178 1175 1129 1272
4x16mr 229 | 234 1214 1204 1200 1153 1301 1243 1232 1228 1179 1334
4x25sr 259 | 26,4 1680 1667 1663 1604 1792 1712 1698 1693 1633 1829
4x25mr 26,7 | 27,2 1741 1726 1721 1659 1859 1774 1759 1753 1690 1898
4x35mr 291 | 29,6 | 2179 2160 2154 2083 2312 2215 2194 2188 2116 2354
4x50mr 33,6 | 34,1 3063 3031 3023 2932 3235 3104 3071 3062 2969 3282
5x1,5sr 13,8 | 14,8 360 360 359 338 399 399 399 398 374 444
5x2,5sr 14,8 | 159 437 436 435 412 480 483 481 480 454 532
5x4sr 16,6 | 18,2 571 569 567 540 623 638 635 632 600 701

5x6sr 17,9 | 19,5 706 703 701 670 765 784 780 77 741 856
5x10sr 211 | 21,7 1011 1005 1001 962 1089 1040 1033 1029 988 1123
5x16sr 23,7 | 24,2 1381 1371 1367 1320 1473 1413 1402 1398 1349 1509
5x16mr 253 | 25,8 1465 1456 1451 1397 1571 1499 1489 1484 1428 1610
5x25sr 28,1 | 28,7 | 2003 1989 1984 1920 2131 2040 2025 2019 1953 2174
5x25mr 29,1 | 29,6 | 2074 2058 2052 1985 2209 2112 2096 2089 2020 2254
5x35mr 31,8 | 32,7 | 2618 2597 2590 2513 2772 2698 2673 2665 2582 2863
5x50mr 37,2 | 37,7 | 3731 3700 3690 3586 3940 3779 3746 3735 3629 3995
3x25sr +1x16sr 259 | 26,4 1622 1606 1601 1539 1735 1654 1637 1632 1568 1772
3x25mr+ix16mr | 26,7 | 27,2 1680 1661 1657 1591 1799 1713 1694 1688 1621 1837
3x35mr+1x16mr | 28,2 | 28,7 1979 1960 1954 1886 2106 2012 1992 1986 1916 2144
3x50mr+1x25mr | 32,1 | 33,0 | 2740 2712 2705 2620 2899 2816 2783 2775 2685 2985
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The cables with copper conductors, sector

Number and Nominal outer Weight of
nognégté:‘l)gfgfss' d:ﬁ?g;iﬁ:f 1 km of cable for the voltage 1 kV, kg
ccr)r:':‘s mm VBSHv VBSHvng(A) VBSHvng(A}HL VBSHv-HL VBSHvng(A)-LS
2x70ms 27,9 2028 2026 2040 1987 2180
2x95ms 29,9 2593 2591 2604 2547 2765
2x120ms 34,3 3220 3212 3225 3155 3419
2x150ms 36,7 3883 3877 3889 3809 4116
2x185ms 39,2 4675 4668 4679 4593 4936
2x240ms 451 5946 5930 5939 5832 6263
3x70ms 31,9 2796 2794 2807 2747 2980
3x95ms 36,7 3750 3744 3757 3677 3983
3x120ms 39,7 4541 4534 4547 4460 4795
3x150ms 441 5557 5541 5568 5449 5856
3x185ms 48,5 6803 6789 6798 6677 7157
3x240ms 54,3 8848 8833 8843 8706 9266
4x70ms 36,7 3678 3672 3687 3606 3913
4x95ms 40,7 4802 4795 4807 4717 5077
4x120ms 44 1 5891 5875 5889 5784 6197
4x150ms 48,5 7168 7154 7165 7044 7532
4x185ms 54,3 9119 9104 9115 8978 9548
4x240ms 59,1 11455 11433 11441 11276 11971
5x70ms 39,7 4466 4459 4474 4386 4736
5x95ms 451 5936 5920 5933 5826 6264
5x120ms 50,5 7307 7293 7306 7179 7683
5x150ms 55,7 9272 9248 9262 9114 9719
5x185ms 61,1 11341 11317 11327 11157 11873
5x240ms 65,1 14052 14026 14031 13848 14658
3x70ms+1x35mr 36,7 3339 3333 3347 3266 3564
3x95ms+1x50ms 40,7 4387 4379 4393 4303 4653
3x120ms +1x70ms 441 5406 5390 5404 5300 5703
3x150ms +1x70ms 48,5 6407 6393 6405 6284 6755
3x185ms+1x95 ms 54,3 8250 8235 8247 8111 8660
3x240ms+1x120ms 59,1 10311 10289 10299 10135 10801

The cables with aluminium conductors, sector

Number and Nominal Weight of
nominal _ outer 1 km of the cable for the voltage 1 kV, kg
g;ocsosr;s: c;:z‘r! tﬂfgﬁfgf r?\fm AVBSHv AVBSHvng(A) | AVBSHvng(AJHL AVBSHv-HL | AVBSHvng(A)-LS
2x70ms 27,9 1181 1180 1193 1141 1334
2x95ms 29,9 1445 1443 1456 1399 1617
2x120ms 34,3 1751 1744 1757 1686 1951
2x150ms 36,7 2055 2049 2062 1982 2289
2x185ms 39,2 2411 2404 2415 2328 2672
2x240ms 45,1 3035 3019 3028 2921 3352
3x70ms 31,9 1527 1524 1538 1477 1710
3x95ms 36,7 2028 2022 2035 1955 2261
3x120ms 39,7 2338 2331 2344 2257 2592
3x150ms 441 2816 2801 2812 2708 3115
3x185ms 48,5 3406 3392 3402 3281 3761
3x240ms 54,3 4481 4466 4476 4340 4899
4x70ms 36,7 1985 1979 1994 1914 2221
4x95ms 40,7 2506 2498 2511 2421 2781
4x120ms 44,1 2953 2938 2951 2847 3259
4x150ms 48,5 18 3500 3511 3389 3877
4x185ms 54,3 4590 4575 4586 4450 5019
4x240ms 59,1 5633 5611 5618 5454 6149
5x70ms 39,7 2350 2343 2358 2270 2621
5x95ms 45,1 3066 3050 3063 2956 3394
5x120ms 50,5 3635 3621 3634 3507 4012
5x150ms 55,7 4704 4680 4694 4546 5151
5x185ms 61,1 5680 5656 5666 5496 6212
5x240ms 65,1 6774 6748 6753 6570 7380
3x70ms+1x35mr 36,7 1861 1855 1868 1788 2086
3x95ms+1x50ms 40,7 2349 2341 2354 2265 2615
3x120ms+1x70ms 441 2779 2764 2778 2674 3077
3x150ms+1x70ms 48,5 3243 3229 3241 3120 3591
3x185ms+1x95ms 54,3 4279 4264 4277 4140 4690
3x240ms+1x120ms 59,1 5210 5188 5198 5034 5700
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The single-core cables with aluminium conductors, round
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s 5 _"lt’;))umtlenraI Weight of Weight of
%g'ﬁ 7 diameter of 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg
558 g £ |the cable, mm
£842F
é‘:go 066kV | 1kV AVBaSHv | AVBaSHvng(A) | AVBaSHvng(A)-HL | AVBaSHv-HL | AVBaSHvng(A}-LS | AVBaSHv | AVBaSHvng(A) | AVBaSHvng(A)-HL | AVBaSHv-HL | AVBaSHvng(A)-LS
1x2,5sr 14,6 | 14,6 274 270 269 244 313 273 269 269 243 312
1x4sr 14,6 | 14,6 275 271 271 246 314 273 270 270 245 312
1x6sr 14,6 | 14,6 276 273 273 248 315 274 272 272 248 313
1x10sr 14,6 | 14,6 278 277 276 253 316 277 276 276 253 316
1x16sr 14,6 | 14,6 282 283 282 261 320 282 283 282 261 320
1x16mr 14,6 | 14,6 278 279 278 258 315 277 279 278 258 314
1x25sr 15,4 | 15,6 317 320 319 298 358 325 327 326 305 366
1x25mr 15,7 | 15,9 328 331 330 308 370 336 338 337 315 379
1x35mr 16,7 | 16,9 378 380 379 356 424 386 388 387 363 433
1x50mr 18,4 | 18,6 470 472 470 444 524 479 481 479 452 534
1x70mr - 20,2 - - - - - 556 559 556 527 618
1x95mr - 22,3 - - - - - 690 692 688 655 762
1x120mr - 23,7 - - - - - 788 790 787 751 866
1x150mr - 259 - - - - - 920 922 917 879 1008
1x185mr - 27,9 - - - - - 1106 1110 1104 1059 1213
1x240mr - 30,6 - - - - - 1335 1339 1332 1281 1458
The cables with aluminium conductors, round
Number and Nominal outer
nominal diameter of Weight of Weight of
cross-section the cable, 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg
of cores, mm
i 0,66kV | 1kV | AVBSHv |AVBSHvngA)|AVBSHvng(A)-HL|AVBSHw-HL|AVBSHvng(A)}-LS| AVBSHv |AVBSHvng(A)|AVBSHvng(A)-HL|AVBSHw-HL |AVBSHvng(A)-LS

2x2,5sr 13,8 | 13,8 319 315 315 290 357 317 314 314 290 356
2x4sr 14,0 | 15,2 330 328 327 303 370 383 379 378 350 430
2x6sr 15,0 | 16,2 380 376 375 348 424 436 429 428 397 487
2x10sr 17,4 | 17,8 504 495 494 459 560 524 518 514 477 584
2x16sr 19,3 | 19,7 612 600 598 556 679 634 621 619 576 704
2x16mr 20,2 | 20,6 656 642 640 595 729 680 664 662 615 755
2x25sr 22,3 | 22,7 812 792 790 735 898 837 816 813 757 926
2x25mr 23,0 | 234 853 831 828 771 944 879 855 853 793 973
2x35mr 25,4 | 25,8 1033 1006 1003 933 1142 1061 1033 1030 958 1175
2x50mr 28,8 | 29,2 1331 1293 1289 1201 1468 1363 1323 1318 1229 1504
3x2,5sr 13,8 | 14,0 318 316 316 293 357 325 324 323 301 365
3x4sr 14,6 | 15,9 855 559 352 328 397 412 409 407 380 462
3x6sr 15,7 | 16,9 410 408 407 379 457 471 466 465 434 526
3x10sr 18,2 | 18,6 541 685 688 498 601 563 556 554 518 627
3x16sr 20,2 | 20,7 674 664 662 621 745 697 687 685 642 772
3x16mr 21,2 | 21,6 719 708 705 661 796 744 732 729 683 825
3x25sr 23,5 | 23,9 900 884 881 829 992 927 910 907 853 1023
3x25mr 242 | 24,6 942 925 922 867 1040 971 953 948 892 1072
3x35mr 26,8 | 27,2 1147 1127 1122 1055 1263 1177 1156 1152 1083 1299
3x50mr 30,4 | 30,9 1490 1461 1454 1372 1636 1524 1494 1487 1403 1675
4x2,5sr 13,9 | 14,9 321 321 320 299 360 361 360 359 335 406
4x4sr 15,5 | 17,0 397 395 394 368 443 462 459 457 428 518
4x6sr 16,7 | 18,2 462 459 458 429 514 523 519 516 484 585
4x10sr 19,6 | 20,1 615 609 606 570 683 640 634 631 592 712
4x16sr 21,9 | 22,3 773 764 760 717 853 800 790 787 742 884
4x16mr 229 | 234 823 812 809 762 910 852 841 837 788 943
4x25sr 259 | 26,4 1077 1064 1060 1001 1190 1109 1095 1090 1030 1226
4x25mr 26,7 | 27,2 1127 1112 1107 1045 1245 1160 1145 1139 1075 1284
4x35mr 29,1 | 29,6 1344 1325 1319 1249 1478 1380 1360 1353 1281 1519
4x50mr 33,6 | 341 1799 1767 1759 1668 1971 1840 1806 1798 1704 2018
5x2,5sr 14,8 | 15,9 361 361 359 336 404 407 405 404 378 456
5x4sr 16,6 | 18,2 450 448 447 419 503 517 514 511 480 581
5x6sr 17,9 | 19,5 525 522 520 489 584 603 599 596 560 675
5x10sr 21,1 | 21,7 71 705 702 662 789 740 733 730 688 823
5x16sr 23,7 | 24,2 896 887 883 836 988 928 918 914 865 1025
5x16mr 253 | 25,8 976 967 962 908 1082 1011 1000 995 939 1121
5x25sr 28,1 | 28,7 1250 1236 1230 1166 1378 1286 1272 1265 1200 1420
5x25mr 29,1 | 29,6 1306 1291 1284 1217 1442 1345 1328 1321 1252 1486
5x35mr 31,8 | 32,7 1574 1554 1547 1470 1729 1655 1630 1622 1539 1820
5x50mr 37,2 | 37,7 2151 2120 2109 2006 2359 2199 2166 2155 2049 2415
3x25sr+1x16sr 25,9 | 26,4 1073 1056 1052 990 1186 1105 1088 1083 1019 1223
3x25mr+1x16mr | 26,7 | 27,2 1121 1103 1098 1033 1240 1155 1135 1130 1063 1279
3x35mr+1x16mr | 28,2 | 28,7 1255 1236 1231 1162 1382 1288 1268 1262 1192 1421
3x50mr+1x25mr | 32,1 | 33,0 1638 1610 1603 1519 1797 1714 1682 1673 1583 1883
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Cables without Protection Covering for the Voltage 3kV

VVG,AVVG

VVGng(A), AVVGng(A)

PVC-compound sheath

VVG-HL, AVVG-HL
Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and sheath

VVGng(A)-LS, AVVGng(A)-LS

VVGng(A)-HL, AVVGng(A)-HL
Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation, cold-
resistant, flame-retardant PVC-compound sheath

Power cables: copper or aluminium conductors, PVC-compound insulation and sheath

Power cables: copper or aluminium conductors, PVC-compound insulation, flame-retardant

Power cables: copper or aluminium strands, low-smoke PVC-compound insulation and sheath

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of 3
kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS” cables can be used at nuclear plants in class 2, 3 and 4 automated systems according
to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with PVC-compound insulation and outer sheath are designed for single laying in cable
works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installation and production rooms where only periodical presence of operational personnelis possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)’-type cables with PVC-compound insulation and outer flame-retardant PVC-compound
sheath are designed for laying in cable works of outdoor (open) electrical installations, that is in rail
bridges and cable galleries.

The “ng(A)-LS"-type cables with low-smoke PVC-compound insulation and outer sheath are designed
for bunched laying in cable works and rooms of indoor (closed) electrical installations, incl. facilities of
nuclear energy using as well as for use in building constructions.

The “ng(A)-HL"-type cables with cold-resistant, flame-retardant PVC-compound insulation and outer
cold-resistant, flame-retardant PVC-compund sheath are designed for bunched laying in cable works
and rooms of outdoor (open) electrical installations incl. one used in climatic conditions with
temperature decreased to -60 °C.

The “HL"-type cables with cold-resistant PVC-compound insulation and outer sheath are designed for
single laying in cable works and rooms of outdoor (open) electrical installations incl. one used in
climatic conditions with temperature decreased to-60 °C.

OKP CODES
353300 the cable with copper conductors for nominal voltage 3kV
353700 the cable with aluminium conductors for nominal voltage 3kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: for the cables of AVVG, VVG, AVVGng(A) and VVGng(A) types: PVC-compound. For
the cables of AVVGng(A)-HL, VWGng(A)-HL, AVWG-HL and VVG-HL types: cold-resistant PVC-
compound. For the cables of AVVGng(A)-LS and VVGng(A)-LS types: low-smoke PVC-compound.
Insulated conductors of multi-core cables are of different colours. Nominal insulation thickness,
insulation colouring of multi-core cables are specified in the Appendix on page 123.

3. Stranding: three-core cables have cores of identical cross-section.

4. Inner sheath (for three-core cables): forthe cables of AVVGand VVG types: PVC-compound.
Forthe cables of AVVGng(A) and VVGng(A) types: flame-retardant PVC-compound. Forthe cables of
AVVGng(A)-HL and VVGng(A)-HL types: cold-resistant, flame-retardant PVC-compound. Forthe
cables of AVVG-HL and VVG-HL types: cold-resistant PVC-compound. For the cables of AVVGng(A)-
LS and VVGng(A)-LS types: low-smoke PVC-compound. Inner sheath fills interval between insulated
conductors of multi-core cable giving to the cable form close to circular one. Nominal thickness of inner
sheath s specified in the Appendix on page 123.

Bedding (for single-core cables): tapping with polymer bands compatible with insulation materials.

5. Screen: tapping with copper band with thickness not less than 0,06 m with overlapping.

6. Outer sheath: for the cables of AVVG and VVG types: PVC compound. For the cables of AVVGng(A)
and VVGng(A) types: flame-retardant PVC-compound. Forthe cables of AVVGng(A)-HL and
VVGng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of AVVG-HL and
VVG-HLtypes: cold-resistant PVC-compound. For the cables of AVVGng(A)-LS and VVGng(A)-LS
types: low-smoke PVC-compound. Nominal thickness of sheath is specified inthe Appendix on
page123.
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TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
For the cables AVVG and VWG
For the cables AVVGng(A) and VVGng(A)..
For the cables AVVGng(A)-HL, VVGng(A)-HL
AVVG-HL and VVG-HL
For the cables AVVGng(A)-LS and VVGng(A)-LS.

...UHL and T, placement categories 1 and 5
UHL, placement categories 3 and 5

HL, placement category 1
UHL and V, placement category 5

Operation temperature range:

for the cables AVVG, VVG, AVVGng(A), VVGng(A),

AVVGNG(A)-LS and VVGNG(A)-LS.......oecovrrmrrmrrereeveecsssnssnseeessssssesssssons from -50 °C to +50 °C
for the cables AVVGng(A)-HL, VVGng(A)-HL

AVVG-HL N0 VVG-HL. ...t from -60 °C to +50 °C
Relative air humidity at max +35°C...........c.co..... ....max 98%
Cable conductor continuos operating heating temperature MaX.............coc.vevervnerenerinnnns 70°C

Laying and installation of cables without preheating is performed at temperature not
less than:
for the cables AVVG, VVG, AVVGng(A), VVGng(A),

AVVGNG(A)-LS and VVGNG(A)-LS......veoreierriiriieriiesesisessiessissssesssssssssssssssesnens 15°C
for the cables AVVGng(A)-HL, VVGng(A)-HL
AVVG-HL AN VVGHL..oooooviieiiiscssssissssessessse s -30°C

Nominal frequency ..........ccccveevrevernee
Test AC voltage with frequency of 50 Hz

Minimal bending radius at laying and installation:
for Single-Core CabIES ..o
for multi-core Cables..............vrvrriinrrereseerseeeiene

10 outer cable diameters
7,5 outer cable diameters

Max allowed pulling force during cable tracing

for the cables with COPPEr CONAUCTONS............cuiiririieiies e 50 N/mm’
for the cables with aluminium CONAUCOTS...........cc.eiuriiieiiee e 30 N/mm*
Construction length with the main core’s cross-section:

UP 0 16 MM’ oo ..450 m

from 2540 70 MM ..ovvvoovveeeevvcesen,

FTOM 95 MM? AN MOTE.......eeeeeaeesarsesaasesss e 200 m
Guarantee use period ....5 years from the date of input of the cable into operation
SEIVICE ... .30 years
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Weight of 1 km of the cable for the voltage, kg

an';unrggﬁ:\al Nominal outer - 2 %) — 5:' »
cross-section th(gacrgglt:rrzin o % T T }I o % < :-'.:I }I
of cores, mm ’ 3 § % g ? 3 & ] [0) =

2 5 S 5] < s = E g

2 3 < 2 2

1x10sr 11,8 232 237 235 225 261 172 178 176 166 202
1x16sr 12,8 302 308 306 295 885 206 212 210 199 239
1x16mr 13,2 320 326 323 312 357 223 229 226 215 260
1x25sr 13,9 400 406 403 392 437 250 256 254 242 287
1x25mr 14,2 420 426 423 411 460 267 274 271 259 308
1x35mr 15,2 512 5ilS 516 503 555 305 312 309 296 348
1x50mr 16,5 687 695 691 677 735 373 381 377 363 421
1x70mr 18,5 885 895 890 872 943 461 471 467 449 519
1x95mr 20,2 1140 1151 1146 1126 1205 565 576 571 551 630
1x120mr 21,6 1393 | 1405 1399 1378 1464 655 667 661 640 726
1x150mr 23,0 1666 | 1679 1673 1650 1743 755 768 762 739 832
1x185mr 25,0 2039 | 2054 2048 2020 2128 903 918 912 884 992
1x240mr 27,3 2546 | 2562 2555 2525 2644 1086 1103 1096 1065 1185
3x10sr 22,7 821 905 899 804 971 641 725 719 624 791
3x16sr 249 1076 | 1176 1169 1056 1253 786 885 878 766 963
3x16mr 25,9 1147 1254 1246 1125 1341 853 961 952 832 1048
3x25sr 27,3 1411 1530 1522 1389 1618 959 1078 1069 937 1165
3x25mr 28,1 1485 | 1610 1601 1461 1708 1025 1150 1140 1001 1247
3x35mr 30,2 1807 | 1951 1941 1781 2053 1181 1325 1315 1155 1427
3x50ms 31,9 2211 2317 2304 2193 2439 1263 1369 1356 1245 1491
3x70ms 35,3 2810 | 2930 2916 2788 3075 1541 1661 1646 1519 1806
3x95ms 37,3 3584 | 3712 3696 3560 3872 1862 1990 1974 1838 2150
3x120ms 40,3 4356 | 4496 4477 4330 4671 2153 2293 2274 2127 2468
3x150ms 43,7 5260 | 5428 5408 5231 5621 2519 2687 2667 2490 2880
3x185ms 48,1 6416 | 6605 6582 6381 6828 3020 3209 3186 2985 3432
3x240ms 52,1 7972 | 8179 8153 7934 8428 3606 3812 3786 3567 4061

limited liability compan

Z TOMSKCABLE




limited liability company

L. TOMSKCABLE

Armoured Cables for the Voltage 3 kV

VBSHv, AVBSHv

Power cables: copper or aluminium conductors, PVC-compound insulation and inner sheath,
armour of steel galvanized bands, PVC-compound protection hose

VBaSHv, AVBaSHv

Power cables: copper or aluminium conductors, PVC-compound insulation and inner sheath,
armored with aluminium or aluminium alloy bands, PVC-compound protection hose
VBSHvng(A), AVBSHvng(A)

Power cables: copper or aluminium conductors, PVC-compound insulation and inner flame-
retardant PVC-compound sheath, armour of steel galvanized bands, flame-retardant PVC-
compound protection hose

VBaSHvng(A), AVBaSHvng(A)

Power cables: copper or aluminium conductors, PVC-compound insulation, inner flame-retardant PVC-compound sheath, armour
of aluminium or aluminium alloy bands, flame-retardant PVC-compound protection hose

VBSHvng(A)-HL,AVBSHvng(A)-HL

Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation, inner flame-retardant PVC-compound
sheath, armour of steel galvanized bands, cold-resistant, flame-retardant PVC-compound protection hose

VBaSHvng(A)-HL, AvBaSHvng(A)-HL

Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation, inner flame-retardant PVC-compound
sheath, armour of aluminium or aluminium alloy bands, cold-resistant, flame-retardant PVC-compound protection hose
VBSHv-HL, AVBSHv-HL

Power cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and inner sheath, armour of steel
galvanized bands, cold-resistant protection hose.

VBaSHv-HL, AVBaSHv-HL

Power cables: copper or aluminium conductors, cold-resistant PVVC-compound insulation and inner sheath, armour of aluminium or
aluminium alloy bands, cold-resistant PVC-compound protection hose

VBSHvng(A)-LS, AVBSHvng(A)-LS

Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and inner sheath, armour of steel
galvanized bands, low-smoke PVC-compound protection hose

VBaSHvng(A)-LS, AVBaSHvng(A)-LS

Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and inner sheath, armour of aluminium or
aluminium alloy bands, low-smoke PVC-compound protection hose

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of 3
kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS"-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with PVC-compound insulation and outer sheath are designed for single laying in cable
works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installation and production rooms where only periodical presence of operational personnel is possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)"-type cables with PVC-compound insulation and flame-retardant PVC-compound protection
hose are designed for laying in cable works of outdoor (open) electrical installations, that s in rail bridges
and cable galleries.

The “ng(A)-LS-type cables with low-smoke PVC-compound insulation and protection hose are
designed for bunched laying in cable works and rooms of indoor (closed) electrical installations incl.
facilities of nuclear energy using as well as for use in building constructions.

The “ng(A)-HL"-type cables with cold-resistant, flame-retardant PVC-compound insulation and cold-
resistant, flame-retardant PVC-compound protection hose are designed for bunched laying in cable
works and rooms of outdoor (open) electrical installations incl. one used in climatic conditions with
temperature decreased to -60 °C.

The “HL’-type cables with cold-resistant PVC-compound insulation and protection hose are designed
for single laying in cable works and rooms of outdoor (open) electrical installations, incl. one used in
climatic conditions with temperature decreased to-60 °C.
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OKP CODES
353300 the cable with copper conductors for nominal voltage 3 kV
353700 the cable with aluminium conductors for nominal voltage 3 kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST22483.

2. Insulation: for the cables of AVBSHv, VBSHv, AVBaSHv, VBaSHv, AVBSHvng(A), VBSHvng(A),
AVBaSHvng(A) and VBaSHvng(A) types: PVC-compound. For the cables of AVBSHvng(A)-LS,
VBSHvng(A)-LS, AVBaSHvng(A)-LS and VBaSHvng(A)-LS types: low-smoke PVC-compound. For the
cables of AVBSHvng(A)-HL, VBSHvng(A)-HL, AVBaSHvng(A)-HL, VBaSHvng(A)-HL, AVBSHv-HL,
VBSHv-HL, AVBaSHv-HL and VBaSHv-HL types: cold-resistant PVC-compound. Insulated
conductors of multi-core cables are of different colours. Nominal insulation thickness, insulation
colouring of multi-core cables are specified in the Appendix on page 123.

3. Stranding: three-core cables have cores of identical cross-section.

4. Inner sheath: for the cables of AVBSHv, VBSHv, AVBaSHv and VBaSHv types: PVC-compound. For
the cables of AVBSHvng(A), VBSHvng(A), AVBaSHvng(A) and VBaSHvng(A) types: flame-retardant
PVC-compound. For the cables of AVBSHvng(A)-HL, VBSHvng(A)-HL, AVBaSHvng(A)-HL and
VBaSHvng(A) types: cold-resistant, flame-retardant PVC-compound. For the cables of AVBSHv-HL,
VBSHv-HL, AVBaSHv-HL and VBaSHv-HL types: cold-resistant PVC-compound. For the cables of
AVBSHvng(A)-LS, VBSHvng(A)-LS, AVBaSHvng(A)-LS and VBaSHvng(A)-LS types: low-smoke
PVC-compound.

Inner sheath fills interval between insulated conductors of multi-core cable giving to the cable form
close to circular one. Nominal thickness of inner sheath is specified in the Appendix on page 123.

5. Armour: for multi-core cablesis made of two steel galvanized bands, for single-core cables is made
of aluminium or aluminium alloy bands. Bands are laid so that the upper band overlaps the gaps
between the coils of the lower band. Gaps between coils of each band should not exceed 50% of the
width of the band. Nominal thickness of the armouring band is specified in the Appendix on page 123.

6. Protection hose: for the cables of AVBSHv, VBSHv, AVBaSHv and VBaSHv types: PVC-compound.
For the cables of AVBSHvng(A), VBSHvng(A), AVBaSHvng(A) and VBaSHvng(A) types: flame-
retardant PVC-compound. For the cables of AVBSHvng(A)-HL, VBSHvng(A)-HL, AVBaSHvng(A)-HL
and VBaSHvng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of
AVBSHv-HLand VBSHv-HL types: cold-resistant PVC-compound. For the cables of AVBSHvng(A)-LS

PRODUCT CATALOGUE

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
For the cables AVBSHv and VBSHv.
For the cables AVBSHvng(A) and VBSHvng(A)...
For the cables AVBSHvng(A)-HL,
VBSHvng(A)-HL, AVBSHv-HL and VBSHv-HL...
For the cables

AVBSHvng(A)-LS and VBSHVNG(A)-LS.........cccorvvvrreririnnns UHL and V, placement categories 5

..UHL and T, placement categories 1 and 5
UHL, placement categories 3 and 5

HL, placement categories 1

Operating temperature range:
for the cables AVBSHv, VBSHv,AVBSHvng(A),

VBSHvng(A), AVBSHvng(A)-LS and VBSHVNG(A)-LS..........vvvvvverrerrrr from -50 °C to +50 °C
for the cables AVBSHvng(A)-HL,
VBSHvng(A)-HL, AVBSHv-HL and VBSHV-HL...
Relative air humidity at max +35°C

...from -60°C to +50°C

Laying and installation of cables without preheating is performed at temperature not
less than:
for the cables AVBSHv, VBSHv, AVBSHvng(A),

VBSHvng(A), AVBSHvVNG(A)-LS and VBSHVNG(A)-LS........coovvvrrrirerierieeieeirssnieeens -15°C
for the cables AVBSHvng(A)-HL,
VBSHvng(A)-HL, AVBSHV-HL and VBSHV-HL........ccoovuumrrrrecrerrriinnesreesseesseissenees -30°C

Nominal frequency.
Test AC voltage with frequency 50 Hz.

Minimal bending radius at laying and installation:
for single-core cables.....
for multi-core cables...

....... 10 outer cable diameters
...... 7,5 outer cable diameters

Cable conductor continuos operating heating temperature max..............ccc.oeeurreerirenenn. 70°C
Max allowed pulling force during cable tracing

for the cables with copper CONAUCLOTS.............ovriiieiriieieeee e 50 N/mm’
for the cables with aluminium CONAUCLOTS............ccuuereriricierie i 30 N/mm®

Construction length with the main core’s cross-section:

and VBSHvng(A)-LS types: low-smoke PVC-compound. Nominal thickness of protection hose is

specified in the Appendix on page123.

upto 16 mm.........
from 25 to 70 mm’ .
from 95 mm’ and more ..
Guarantee use period
Service life

Technical standards of single-core cables, armoured with aluminium alloy bands,
correspond to technical standards of multi-core cables, armoured with steel bands.

The single-core cables with copper and aluminium conductors, round

N‘:\“gm;;"d Nominal outer] Weightof 1 km of the cable with copper conductor, kg Weight of 1 km of the cable with aluminium conductors kV, kg
cross-section |, diameter of
the cable, mm
of COI;eS VBaSHv | VBaSHvng(A)|VBaSHvng(A)-HL| VBaSHv-HL |VBaSHvng(A)-LS| AVBaSHv | AVBaSHvng(A) | AVBaSHvng(A)-HL | AVBaSHv-HL [AVBaSHvng(A) - LS
mm
1x10sr 15,5 353 375 374 344 407 293 316 314 284 348
1x16sr 16,5 432 457 454 422 492 336 360 358 326 396
1x16mr 16,9 454 480 477 443 518 357 383 380 346 421
1x25sr 17,6 539 566 564 528 605 389 417 414 379 456
1x25mr 17,9 562 590 587 551 633 410 438 435 398 480
1x35mr 18,9 664 694 691 652 738 456 487 483 444 531
1x50mr 20,2 868 908 904 855 957 554 594 590 541 643
1x70mr 21,8 1067 1111 1106 1052 1165 643 687 683 628 742
1x95mr 23,5 1338 1386 1382 1322 1447 763 811 807 747 872
1x120mr 253 1626 1680 1675 1607 1750 888 942 937 869 1012
1x150mr 26,7 1914 1972 1966 1894 2047 1003 1061 1055 983 1136
1x185mr 28,3 2281 2344 2337 2260 2425 1145 1208 1201 1124 1289
1x240mr 30,6 2810 2879 2871 2786 2968 1350 1419 1412 1327 1508
The three-core cables with copper and aluminium conductors

Number and .

nominal Nominal outer| Weight of 1 km of the cable with copper conductors, kg Weight of 1 km of the cable with aluminium conductors kV, kg
cross-section | diameter of

of cores, the cable, mm

mm? VBSHv | VBSHwig(A) | VBSHvng(A)-HL| VBSHv-HL [VBSHvng(A)-LS | AVBSHv AVBSHwg(A) | AVBSHvng(A)- HL | AVBSHv-HL | AVBSHvng(A)-LS
3x10sr 242 1015 1101 1095 996 1173 835 921 915 816 993
3x16sr 26,2 1277 1379 1372 1256 1460 987 1088 1081 965 1170
3x16mr 27,2 1356 1465 1457 1333 1557 1063 1172 1164 1040 1263
3x25sr 28,6 1633 1753 1745 1609 1846 1181 1301 1293 1157 1394
3x25mr 29,3 1714 1841 1831 1688 1943 1254 1380 1371 1228 1482
3x35mr SIS 2054 2200 2190 2027 2307 1428 1574 1564 1401 1681
3x50mr 33,2 2471 2581 2569 2440 2708 1523 1633 1621 1492 1760
3x70ms 36,6 3098 3222 3208 3061 3372 1829 1953 1938 1792 2103
3x95ms 38,6 3890 4022 4005 3850 4188 2168 2300 2283 2128 2465
3x120ms 41,6 4688 4832 4814 4644 5013 2485 2629 2610 2441 2810
3x150ms 454 5662 5839 5818 5612 6046 2922 3098 3078 2871 3305
3x185ms 49,4 6814 7008 6985 6758 7238 3418 3611 3588 3362 3841
3x240ms 54,2 8760 8974 8948 8698 9232 4394 4607 4581 4331 4865
| £ limited liability company
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VEBSHv, AVEBSHv

VEBaSHv, AVEBaSHv

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
3kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS” cables can be used at nuclear plants in class 2, 3 and 4 automated systems according to
classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with PVC-compound insulation and protection hose are designed for single laying in cable
works and production rooms.

Bunched laying of these cables is allowed only in outdoor electric installations and production rooms
where only periodical presence of operating personnel is possible. At that it is necessary to use passive
fire protection.

OKP CODES
353300 the cable with copper conductors for nominal voltage 3 kV
353700 the cable with aluminium conductors for nominal voltage 3 kV

Design

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: PVC-compound.

Insulated conductors of multi-core cables are of different colours. Nominal insulation thickness,
insulation colouring of multi-core cables are specified in the Appendix on page 123.

3. Stranding: three-core cables have cores of identical cross-sections

4. Inner sheath (of three-core cables): in the PVC-compound cables.

Inner sheath fills intervals between insulated conductors, giving to cable form being close to circular one.
Nominal thickness of inner sheath is specified in the Appendix on page 123.

5. Screen: tapping with copper band with thickness not less than 0,06 mm with overlapping.

6. Bedding: PVC-compound.

7. Armour: for multi-core cables is made of two steel galvanized bands, for single-core cables is made of
aluminium or aluminium alloy bands; bands are laid so that the upper band overlaps the gaps between
the coils of the lower band. Gaps between coils of each band should not exceed 50% of the width of the
band. Nominal thickness of the armouring band is specified in the Appendix on page 123.

8. Protection hose: PVC-compound. Nominal thickness of protection hose is specified in the Appendix
onpage 123.

The single-core cables with copper and
aluminium conductors, round

Screened power cables: copper or aluminium conductors, PVC-compound insulation and inner
sheath, copper foil screen, armour of steel galvanized bands, PVC-compound protection hose

Power cables: copper or aluminium conductors, PVC-compound insulation and inner sheath,
armour of aluminium or aluminium alloy bands, PVC-compound protection hose

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69...
Operation temperature range .. .
Relative air humidity at max +35 C
Laying and installation of cables without

preheating is performed at temperature not less than
Nominal frequency .
Test AC voltage with frequency 50 Hz...........ccccvvvernen.
Cable conductor continuos operating heating temperature max...

UHL and T, placement categories 1 and 5
e from -50 °C to +50 °C
max 98%

Minimal bending radius at laying and installation:
for single-core cables

...... 10 outer cable diameters
for MUIti-COre CabIES.........oveveveiccccece e 7,5 outer cable diameters

Max allowed pulling force during cable tracing
for the cables with copper conductors.
for the cables with aluminium conductors.

Construction length with the main core’s cross-section:
upto 16 mm’....
from 25 to 70 mm’.
from 95 mm’ and more.
Guarantee use period...
Service life

5 years from date of input of the cable into operanon
30 years

Technical standards of single-core cables, armoured with aluminium alloy bands,
correspond to technical standards of multi-core cables, armoured with steel bands.

The three-core cables with copper
and aluminium conductors

Number and Weight of 1km| Weightof 1 km Number and Weight of 1 km | Weight of 1 km
nominal Nominal outer |of the cable with| of the cable with nominal  INominal outer of the cable with| of the cable with
cross-section | diameter of copper aluminium cross-section | diameter of copper aluminium
of cores, the cable, mm/ conductorskg | conductors kV, kg of cores, the cable, mm|  onquctors, kg | conductors kV, kg
mm VEBaSHv AVEBaSHv mm VEBSHv AVEBSHv
1x10sr 17,6 460 400 3x10sr 26,3 1203 1023
1x16sr 18,6 546 450 3x16sr 28,3 1480 1190
1x16mr 19,0 571 474 3x16mr 29,3 1567 1273
1x25sr 19,7 661 511 3x25sr 30,7 1854 1402
1x25mr 20,0 687 534 3x25mr 31,5 1940 1480
1x35mr 21,0 795 588 3x35mr 34,4 2364 1738
1x50mr 22,3 1009 695 3x50mr 35,9 2794 1846
1x70mr 24,3 1240 917 3x70ms 38,9 3416 2147
1x95mr 26,0 1525 950 3x95ms 40,9 4225 2503
1x120mr 274 1803 1065 3x120ms 443 5095 2892
1x150mr 28,8 2100 1189 3x150ms 48,1 6104 3363
1x185mr 30,4 2479 1344 3x185ms 52,9 7640 4244
1x240mr 32,7 3025 1565 3x240ms 57,7 9412 5045
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Power Cables with Plastic Insulation with Low Toxicity of Combustion
Products for the Voltage 0,66 and 1kV TU 3500-025-59680332-2012

VVGng(A)-LSLTx, AVVGng(A)-LSLTx

Power cables: copper or aluminium conductors, flame-retardant PVC-compound insulation, flame-
retardant PVC-compound inner and outer sheaths, low fume and gas emission, low toxicity of
combustion products, without protection coverage.

VVGEng(A)-LSLTx, AVVGEng(A)-LSLTx

Screened power cables: copper or aluminium conductors, low-smoke PVC-compound insulation,
low-smoke PVC-compound inner and outer sheaths with low fume and gas emission and low toxicity
of combustion products.

VBSHvng(A)-LSLTx, AVBSHvng(A)-LSLTx

Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation, inner and
outer sheaths with low fume and gas emission and low toxicity of combustion products, armour of
steel galvanized bands, low-smoke PVC-compound protection hose with low fume and gas emission
and low toxicity of combustion products.

VBaSHvng(A)-LSLTx, AVBaSHvng(A)-LSLTx

Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and inner sheath with low fume and gas emission
and low toxicity of combustion products, armour of aluminium and aluminium alloy bands, low-smoke PVC-compound protection hose with
low fume and gas emission and with low toxicity of combustion products.

VVGng(A)-FRLSLTx

Power cables: copper or aluminium conductors, low-smoke PVC-compound insulation, inner and outer sheaths with low fume and gas

emission and low toxicity of combustion products, with thermal barrier along current-carrying conductor, without protection coverage.

VVGEng(A)-FRLSLTx

Screened power cables: copper or aluminium conductors, low-smoke PVC-compound insulation and inner and outer sheaths, with low
fume and gas emission, with low toxicity of combustion products, with thermal barrier along current-carrying conductor,

VBSHvng(A)-FRLSLTx

Power cables: copper conductors, low-smoke PVC-compound insulation and inner sheath with low fume and gas emission and low toxicity
of combustion products, thermal barrier along current-carrying conductor, armour of steel galvanized bands, low-smoke PVC-compound
protection hose with low fume and gas emission and low toxicity of combustion products.

VBaSHvng(A)- FRLSLTx

Power cables: copper conductors, low-smoke PVC-compound insulation and inner sheath with low fume and gas emission and low toxicity
of combustion products, with thermal barrier along current-carrying conductor, armour of aluminium and aluminium alloy bands, low-
smoke PVC-compound protection hose with low fume and gas emission and low toxicity of combustion products.

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1kV and nominal frequency of 50 Hz.

The cables can be used in nuclear stations outside containment area in the systems of NS of 2nd, 3rd
and 4 th class according to classifier OPB 88/97 (PNAE G-01-011) and in explosion-hazard areas of Oth,
1stand 2nd classes according to GOSTR51330.13

The “ng(A)-LSLTX"-type cables are designed for laying in buildings of kindergartens, specialized homes
for the elderly and disabled people, hospitals, bed-room blocks of boarding educational institutions and
child care centers.

The “ng(A)-FRLSLTX"-type cables are designed for laying in the fire protection systems, as well as in
other systems, which must ensure safe operation in fire conditions, in buildings of kindergartens,
specialized homes for the elderly and disabled people, hospitals and bed-room blocks of boarding
educational institutions and child care centers.

It is allowed to use the cables in explosion-hazard areas in accordance with stated requirements of
GOSTR51330.13:

-armoured ones: by open and under-plaster way of laying for Oth, 1stand 2nd classes;

-unarmoured ones: in steel pipes suitable for water and gas by open and under-plaster way of laying for
0Oth, 1st and 2nd classes and in the absence of mechanical and chemical actions by open way for 2nd
class;

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

Conductors of fireproof cables must be made only of copper.

2. Thermal barrier: conductors of the “ng(A)-FRLSLTX-type cables must be tapped with two layer of
micaceous band. Width of micaceous band must be notless than 0,12 mm

3. Insulation: low-smoke PVC-compound with low fume and gas emission and low toxicity of
combustion products. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green and
yellow.

4, Stranding: insulated conductors of two-, three-, four- and five-core cables are stranded; two-,
three- and five-core cables have cores with identical core’s cross-sections; four-core cables have all
cores with identical core’s cross-sections and one core with a smaller cross-section (grounding
conductor (PE) or neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with
smaller core’s cross-sections) and grounding conductors comply with the parameters specified in the
Appendix on page 123.

5.Inner sheath:low-smoke PVC-compound with low fume and gas emission and low toxicity of
combustion products.

Inner sheath fills intervals between insulated conductors of multiple conductor cable giving to the cable
form close to circular one.

6. Metal screen: for screened cables it is tapping with two copper bands with thickness not less than
0,06 mm with overlapping.

7. Armour: for multi-core cables it is made of two steel galvanized bands, for single-core cables it is
made of aluminium or aluminium alloy bands; bands are laid so that the upper band overlaps the gaps

between the coils of the lower band. Gaps between coils of each tape should not exceed 50% of
the width of the band.

8. Outer sheath: for unarmoured cables: low-smoke PVC-compound with low fume and gas
emission and low toxicity of combustion products.

9. Protection hose for armoured cables: low-smoke PVC-compound with low fume and gas
emission and low toxicity of combustion products.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69 UHL....
Operating temperature range .........
Relative air humidity at max +35 °C
Laying and installation of cables without

preheating is performed at temperature not less than
Nominal frequency.

Test AC voltage with frequency 50 Hz:

for the voltage 0,66 kV.
for the voltage 1 kV.
Minimal bending radius at laying and installation:
for single-core cables..
for multi-core cables..........cc.c.cvviineriinciiiieicns
Cable conductor continuos operating heating temperature max..
Max allowed pulling force during cable tracing

for the cables with copper conductors
for the cables with aluminium conductors..
Construction length with the main core’s cross-section:
up to 16 mm’..
from 25 to 70 mm’

..placement categories 1 and 5
from -50 °C to+50 °C
max 98%

-15°C

from 95 mm’ and more R S 100 m
Guarantee use period.. .5 years from date of input of the cable into operation
SIVICE life.....vvvuririierie e 30 years
Fire resistance o .180 min

Reducing of light permeability in test chamber, not more than .
Value of equivalent index of toxicity of combustion products, more than...
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VVGng(A)-LSLTx, AVVGng(A)-LSLTx

Number and Nominal Weight of 1km of the cable Nominal Weight of 1 km of the cable
nominal cross- _ outer for the voltage, kg outer for the voltage, kg
section of diameter of diameter of
cores,mn? the cable, mm VVGng(A)- VVGng(A)- the cable,mm AVWVGng(A)- AWGng(A)-
0.66 KV TRV LSLTx - 0,66 kV | LSLTx -1kV 0.66 KV TRV LSLTx - 0,66 kV LSLTx - 1kV

1x1,5 sr 5,4 5,8 49 55 - - - -
1x2,5 sr 5,8 6,2 62 69 5,8 6,2 47 54
1x4 sr 6,4 7,0 84 95 6,4 7,0 60 71
1x6 sr 6,9 7,5 107 118 6,9 7,5 71 82
1x10 sr 8,1 8,3 158 162 8,1 8,3 98 103
1x16 sr 9,3 9,5 227 232 9,3 9,5 131 136
1x16 mr 9,7 9,9 236 241 9,7 9,9 139 144
1x25 sr 10,8 11,0 330 336 10,8 11,0 180 186
1x25 mr 11,1 11,3 340 347 11,1 11,3 188 194
1x35 mr 12,1 12,3 437 444 12,1 12,3 225 232
1x50 mr 13,8 14,0 620 627 13,8 14,0 302 310
1x70 mr - 15,6 - 804 - 15,6 - 380
1x95 mr - 17,7 - 1072 - 17,7 - 497
1x120 mr - 19,5 - 1342 - 19,5 - 604
1x150 mr - 21,3 - 1636 - 21,3 - 725
1x185 mr - 23,3 - 2012 - 23,3 - 876
1x240 mr - 26,4 - 2576 - 26,4 - 1116
2x1,5 sr 7,9 8,7 109 127 - - - -
2x2,5 sr 8,7 9,7 141 167 8,7 9,7 111 137
2x4 sr 10,2 11,4 202 239 10,2 11,4 154 190
2x6 sr 11,2 12,4 260 300 11,2 12,4 188 227
2x10 sr 13,6 14,0 397 412 13,6 14,0 277 292
2x16 sr 15,5 15,9 559 576 15,5 15,9 365 383
2x16 mr 16,4 16,8 593 612 16,4 16,8 397 416
2x25 sr 20,9 21,3 997 1022 20,9 21,3 696 721
2x25 mr 21,6 22,0 1042 1068 21,6 22,0 735 762
2x35 mr 24,0 24,4 1334 1363 24,0 24,4 908 937
2x50 mr 27,4 27,8 1842 1875 27,4 27,8 1202 1235
2x70 ms - 26,7 - 1921 - 26,7 - 1075
2x95 ms - 28,7 - 2491 - 28,7 - 1343
2x120 ms - 33,1 - 3100 - 33,1 - 1631
2x150 ms - &5 - 3780 - 35,5 - 1953
2x185 ms - 38,0 - 4581 - 38,0 - 2317
2x240 ms - 43,9 - 5857 - 43,9 - 2946
3x1,5sr 8,3 9,4 127 153 - - - -
3x2,5 sr 9,4 10,2 174 197 9,4 10,2 129 152
3x4 sr 10,8 12,1 245 285 10,8 12,1 172 213
3x6 sr 11,9 13,1 320 364 11,9 13,1 211 256
3x10 sr 14,4 14,8 494 511 14,4 14,8 314 331
3x16 sr 16,4 16,9 708 728 16,4 16,9 418 437
3x16 mr 17,4 17,8 744 765 17,4 17,8 450 471
3x25 sr 22,1 22,5 1230 1258 22,1 22,5 778 805
3x25 mr 22,8 23,2 1279 1308 22,8 23,2 819 848
3x35 mr 254 25,8 1652 1684 254 25,8 1013 1045
3x50 mr 29,0 29,5 2310 2347 29,0 29,5 1351 1387
3x70 ms - 30,7 - 2683 - 30,7 - 1413
3x95 ms - 35,5 - 3645 - 35,5 - 1923
3x120 ms - 38,5 - 4427 - 38,5 - 2224
3x150 ms - 42,9 - 5451 - 42,9 - 2711
3x185 ms - 47,3 - 6719 - 47,3 - 3322
3x240 ms - 52,3 - 8426 - 52,3 - 4059
4x1,5 sr 9,8 10,7 173 199 - - - -
4x2,5 sr 10,7 11,7 227 256 10,7 11,7 167 196
4x4 sr 12,3 13,8 318 368 12,3 13,8 221 272
4x6 sr 13,5 15,0 415 470 13,5 15,0 271 325
4x10 sr 16,4 16,9 638 660 16,4 16,9 399 420
4x16 sr 18,7 19,1 916 940 18,7 19,1 528 552
4x16 mr 19,7 20,2 959 985 19,7 20,2 567 593
4x25 sr 24,5 25,0 1558 1591 24,5 25,0 955 988
4x25 mr 25,3 25,8 1617 1652 25,3 25,8 1004 1039
4x35 mr 27,7 28,2 2056 2094 27,7 28,2 1203 1241
4x50 mr 32,2 32,7 2935 2979 32,2 32,7 1655 1699
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Number and Nominal Weight of 1 km of the cable Nominal Weight of 1 km of the cable
nominal cross- outer for the voltage, km outer for the voltage, kg
section of diameter of We diameter of
2 the cable, mm ng(A)- VVGng(A)- the cable, mm AVVGng(A)- AVVGng(A)-
cores, mm 0.66 KV TkY LSLTx -0,66 kV | LSLTx -1kV 0,66 KV TkV LSLTx - 0,66 kV LSLTx -1 kV
4x70 ms - 35,5 - 3576 - 35,5 - 1883
4x95 ms - 39,5 - 4706 - 39,5 - 2410
4x120 ms - 42,9 - 5795 - 42,9 - 2858
4x150 ms - 47,3 - 7096 - 47,3 - 3442
4x185 ms - 52,3 - 8712 - 52,3 - 4184
4x240 ms - 57,1 - 11076 - 57,1 - 5253
5x1,5 sr 10,5 11,6 206 273 - - - -
5x2,5 sr 11,6 12,7 272 306 11,6 12,7 196 230
5x4 sr 13,4 15,0 384 443 13,4 15,0 264 323
5x6 sr 14,7 16,3 511 518 14,7 16,3 330 394
5x10 sr 17,9 18,5 781 806 17,9 18,5 481 506
5x16 sr 20,5 21,0 1120 1149 20,5 21,0 636 664
5x16 mr 21,7 22,2 1170 1201 21,7 22,2 680 711
5x25 sr 26,7 27,3 1877 1915 26,7 27,3 1123 1162
5x25 mr 27,7 28,2 1946 1987 27,7 28,2 1179 1220
5x35 mr 30,4 31,3 2495 2579 30,4 SIS 1429 1513
5x50 mr 35,8 36,3 3613 3666 35,8 36,3 2013 2066
5x70 ms - 38,5 - 4376 - 38,5 - 2260
5x95 ms - 43,9 - 5860 - 43,9 - 2989
5x120 ms - 49,3 - 7227 - 49,3 - 8559
5x150 ms - 53,7 - 8863 - 53,7 - 4295
5x185 ms - 59,1 - 10944 - 59,1 - 5283
5x240 ms - 63,1 - 13681 - 63,1 - 6403
3x25 sr+1x16sr 24,5 25,0 1501 1535 24,5 25,0 952 986
3x25 mr+1x16mr 25,3 25,8 1557 1592 25,3 25,8 999 1034
3x35 mr+1x16mr 26,8 27,3 1856 1891 26,8 27,3 1118 1154
3x50 mr+1x25mr 30,7 31,6 2611 2691 30,7 31,6 1497 1578
3x70 ms+1x35mr - 56 - 3224 - S8 - 1742
3x95 ms+1x50ms - 39,5 - 4278 - 39,5 - 2240
3x120 ms+1x70ms - 42,9 - 5298 - 42,9 - 2671
3x150 ms+1x70ms - 47,3 - 6312 - 47,3 - 3148
3x185 ms+1x95ms - 52,3 - 7816 - 52,3 - 3846
3x240 ms+1x120ms - 57,1 - 9893 - 571 - 4792
VBaSHvng(A)-LSLTx, AVBaSHvng(A)-LSLTx
Number and Nominal Weight of 1 km of the cable Nominal Weight of 1 km of the cable
nominal outer for the voltage, kg outer for the voltage, kg
cross-section diameter of diameter of
2 VBaSHvng(A)- | VBaSHvng(A)- AVBaSHvng(A)- AVBaSHvng(A)-
of cores, mm o,zgi\fab'e’ TRy LSLTX-0,66KkV | LSLTx - 1kV o‘tsgeksab'e’ ahy LSLTx - 0,66 kV LSLTx -1 kV
1x1,5 st - - - - - - - -
1x2,5 sr - - - - 14,6 14,6 312 312
1x4 sr 14,6 14,6 337 336 14,6 14,6 313 312
1X6 sr 14,6 14,6 350 350 14,6 14,6 314 314
1x10 sr 14,6 14,6 376 376 14,6 14,6 316 316
1x16 sr 14,6 14,6 417 416 14,6 14,6 320 320
1x16 mr 14,6 14,6 413 412 14,6 14,6 315 315
1x25 sr 15,4 15,6 509 517 15,4 15,6 359 368
1x25 mr 15,7 15,9 524 533 15,7 15,9 372 381
1x35 mr 16,7 16,9 635 644 16,7 16,9 423 433
1x50 mr 18,4 18,6 842 852 18,4 18,6 524 535
1x70 mr - 20,2 - 1046 - 20,2 - 622
1x95 mr - 22,3 - 1343 - 22,3 - 768
1x120 mr - 23,7 - 1612 - 23,7 - 874
1x150 mr - 25,5 - 1929 - 25,5 - 1018
1x185 mr - 27,9 - 2361 - 27,9 - 1225
1x240 mr - 30,6 - 2933 - 30,6 - 1474
VBSHvng(A)-LSLTx, AVBSHvng(A)-LSLTx
Number and Nominal Weight of 1 km of the cable Nominal Weight of 1 km of the cable
nominal cross- outer for the voltage, kg outer diameter for the voltage, kg
ci";ggmm‘r’: 2 tf;acrzgf:,r :fm VBSHvng(A- | VBSHvng(A- of the cable, AVBSHvng(A)- AVBSHvng(A)-
0,66 kV TkV LSLTx - 0,66 kV | LSLTx —1kV 0,66 kV TV LSLTx - 0,66 kV LSLTx-1kV
2x1,5 sr 13,8 13,8 378 377 - - - -
2x2,5 sr 13,8 13,8 391 389 13,8 13,8 360 359
2x4 sr 14,0 15,2 421 483 14,0 15,2 SIS 435
2X6 sr 15,0 16,2 500 565 15,0 16,2 428 493
2x10 sr 17,4 17,8 687 711 17,4 17,8 567 591
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Nominal Weight of 1 km of the cable Nominal Weight of 1 km of the cable,
Number and outer for the voltage, kg outer diameter for the voltage, kg
nominal cross- diameter of of the cable,
section of2 the cable, mm VBSHvng(A)- VBSHvng(A)- mm AVBSHvng(A)- AVBSHvng(A)-

cores mm 0,66 kV TRV LSLTx - 0,66 kV | LSLTx -1kV 0,66 kV TRV LSLTx - 0,66 kV LSLTx -1 kV
2x16 sr 19,3 19,7 882 908 19,3 19,7 689 715
2x16 mr 20,2 20,6 936 963 20,2 20,6 740 767
2x25 sr 22,3 22,7 1214 1244 22,3 22,7 913 942
2x25 mr 23,0 23,4 1267 1297 23,0 23,4 960 991
2x35 mr 25,4 25,8 1583 1617 25,4 25,8 1157 1190
2x50 mr 28,8 29,2 2129 2167 28,8 29,2 1489 1527
2x70 ms - 28,1 - 2201 - 28,1 - 1354
2x95 ms - 30,1 - 2793 - 30,1 - 1645
2x120 ms - 34,5 - 3451 - 34,5 - 1983
2x150 ms - 36,9 - 4156 - 36,9 - 2329
2x185 ms - 39,4 - 4985 - 39,4 - 2721
2x240 ms - 45,3 - 6328 - 45,3 - 3416
3x1,5 sr 13,8 13,8 386 384 - - - -
3x2,5 sr 13,8 14,0 405 414 13,8 14,0 360 369
3x4 sr 14,6 15,9 473 540 14,6 15,9 401 468
3x6 sr 15,7 16,9 571 642 15,7 16,9 462 988
3x10 sr 18,2 18,6 789 815 18,2 18,6 609 635
3x16 sr 20,2 20,7 1046 1074 20,2 20,7 755 784
3x16 mr 21,2 21,6 1102 1132 21,2 21,6 808 838
3x25 sr 285 23,9 1460 1492 23,5 23,9 1008 1040
3x25 mr 242 24,6 1518 1552 24,2 24,6 1058 1092
3x35 mr 26,8 27,2 1916 1953 26,8 27,2 1277 1314
3x50 mr 30,4 30,9 2616 2658 30,4 30,9 1656 1698
3x70 ms - 32,1 - 3007 - 32,1 - 1738
3x95 ms - 36,9 - 4021 - 36,9 - 2299
3x120 ms - 39,9 - 4837 - 39,9 - 2634
3x150 ms - 44,3 - 5911 - 44,3 - 3170
3x185 ms - 48,7 - 7225 - 48,7 - 3828
3x240 ms - 54,5 - 9349 - 54,5 - 4982
4x1,5 sr 13,8 13,9 392 396 - - - -
4x2,5 sr 13,9 14,9 424 471 13,9 14,9 363 410
4x4 sr 195 17,0 544 622 158 17,0 448 525
4x6 sr 16,7 18,2 664 738 16,7 18,2 519 593
4x10 sr 19,6 20,1 932 962 19,6 20,1 693 723
4x16 sr 21,9 22,3 1253 1286 21,9 22,3 865 898
4x16 mr 22,9 23,4 1316 1351 22,9 23,4 924 959
4x25 sr 25,9 26,4 1812 1851 25,9 26,4 1209 1248
4x25 mr 26,7 27,2 1881 1921 26,7 27,2 1268 1308
4x35 mr 29,1 29,6 2347 2390 29,1 29,6 1494 1537
4x50 mr 33,6 34,1 3277 3326 33,6 34,1 1997 2047
4x70 ms - 36,9 - 3952 - 36,9 - 2259
4x95 ms - 40,9 - 5127 - 40,9 - 2831
4x120 ms - 443 - 6255 - 44,3 - 3317
4x150 ms - 48,7 - 7602 - 48,7 - 3948
4x185 ms - 54,5 - 9635 - 54,5 - 5107
4x240 ms - 59,3 - 12083 - 59,3 - 6260
5x1,5 sr 13,7 14,8 398 449 - - - -
5x2,5 sr 14,8 15,9 484 538 14,8 15,9 408 462
5x4 sr 16,6 18,2 629 711 16,6 18,2 509 590
5x6 sr 17,9 19,5 773 867 17,9 19,5 592 686
5x10 sr 21,1 21,7 1102 1137 21,1 21,7 802 837
5x16 sr 23,7 24,2 1489 1527 23,7 24,2 1004 1043
5x16 mr 25,3 25,8 1590 1631 25,3 25,8 1100 1141
5x25 sr 28,1 28,7 2156 2201 28,1 28,7 1403 1447
5x25 mr 29,1 29,6 2236 2283 29,1 29,6 1469 1516
5x35 mr 31,8 32,7 2816 2911 31,8 32,7 1750 1845
5x50 mr 37,2 37,7 3992 4050 37,2 37,7 2392 2451
5x70 ms - 39,9 - 4785 - 39,9 - 2670
5x95 ms - 45,3 - 6330 - 45,3 - 3460
5x120 ms - 50,7 - 7755 - 50,7 - 4083
5x150 ms - 55,9 - 9812 - 55,9 - 5244
5x185 ms - 61,3 - 11988 - 61,3 - 6327
5x240 ms - 65,3 - 14799 - 65,3 - 7521
3x25 sr+1x16sr 25,9 26,4 1756 1794 25,9 26,4 1207 1245
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i Weight of 1 km of the cable i Weight of 1 km of the cable
N”f“be’ and N%Ttlgfl fgr the voltage, kg Ngm:ar:-al or the voltage, kg
nominal cross- diameter of diameter of
section of2 the cable, mm VBSHvng(A)- VBSHvng(A)- the cable, mm AVBSHvng(A) AVBSHvng(A)
cores, mm 0.66 KV TkV LSLTx - 0,66 kV | LSLTx —1kV 066KV TRV LSLTx - 0,66 kV LSLTx -1kV
3x25 mr+1x16mr 26,7 27,2 1821 1861 26,7 27,2 1263 1303
3x35 mr+1x16mr 28,2 28,7 2137 2177 28,2 28,7 1399 1439
3x50 mr+1x25mr 32,1 33,0 2936 3026 32,1 33,0 1822 1912
3x70 ms+1x35mr - 36,9 - 3600 - 36,9 - 2118
3x95 ms+1x50ms - 40,9 - 4699 - 40,9 - 2661
3x120 ms+1x70ms - 443 - 5757 - 44,3 - 3131
3x150 ms+1x70ms - 48,7 - 6818 - 48,7 - 3655
3x185 ms+1x95ms - 54,5 - 8739 - 54,5 - 4769
3x240 ms+1x120ms - 59,3 - 10900 - 59,3 - 5798
VVGEng(A)-LSLTx, AVWGEng(A)-LSLTx
Number and Nominal Weight of 1 km of the cable Nominal Weight of 1 km of the cable
nominal cross- d outter ; for the voltage, kg outer for the voltage, kg
; iameter o diameter of
ofcoreonn’ | _thecable,mm | WGEWAL | WOEWML | thocable,mm | ANGENWA | ANCEWG
0,66kV | 1kV X=5 - 066kV | 1kV x=5 -
1x1,5 sr - - - - - - - -
1x2,5 sr - - - - 6,7 7.1 69 77
1x4 sr - - - - 7,4 8,0 84 97
1x6 sr 7,9 8,5 183 147 7,9 8,5 97 111
1x10 sr 9,3 9,5 194 199 9,3 9,5 134 140
1x16 sr 10,2 10,4 263 268 10,2 10,4 166 172
1x16 mr 10,7 10,9 273 279 10,7 10,9 176 182
1x25 sr 11,7 11,9 371 378 11,7 11,9 221 228
1x25 mr 12,1 12,3 383 390 12,1 12,3 231 238
1x35 mr 13,1 13,3 483 491 13,1 18,3 272 279
1x50 mr 14,8 15,0 673 682 14,8 15,0 355 364
1x70 mr - 16,6 - 864 - 16,6 - 440
1x95 mr - 19,1 - 1161 - 19,1 - 586
1x120 mr - 20,5 - 1417 - 20,5 - 679
1x150 mr - 22,3 - 1719 - 22,3 - 808
1x185 mr - 24,7 - 2129 - 24,7 - 994
1x240 mr - 27,4 - 2678 - 27,4 - 1219
2x1,5 sr 12,2 12,2 261 260 - - - -
2x2,5 sr 12,2 12,2 274 273 12,2 12,2 244 242
2x4 sr 12,4 13,6 302 351 12,4 13,6 254 303
2x6 sr 13,4 14,6 370 423 13,4 14,6 298 350
2x10 sr 15,8 16,2 532 552 15,8 16,2 412 432
2x16 sr 17,7 18,5 716 759 17,7 18,5 522 565
2x16 mr 19,0 19,4 782 805 19,0 19,4 586 609
2x25 sr 21,1 21,5 1041 1067 21,1 21,5 740 766
2x25 mr 21,8 22,2 1087 1115 21,8 22,2 781 808
2x35 mr 24,2 24,6 1385 1415 24,2 24,6 958 988
2x50 mr 27,6 28,0 1900 1935 27,6 28,0 1261 1295
2x70 ms - 26,9 - 1978 - 26,9 - 1132
2x95 ms - 28,9 - 2553 - 28,9 - 1405
2x120 ms - 33,3 - 3172 - 33,3 - 1703
2x150 ms - 35,7 - 3857 - 35,7 - 2030
2x185 ms - 38,2 - 4664 - 38,2 - 2400
2x240 ms - 44 1 - 6041 - 441 - 3043
3x1,5 sr 12,2 12,2 269 267 - - - -
3x2,5 sr 12,2 12,4 288 295 12,2 12,4 243 250
3x4 sr 13,0 14,3 348 401 13,0 14,3 276 329
3x6 sr 14,0 16,3 434 491 14,0 15,3 325 383
3x10 sr 16,6 17,0 634 656 16,6 17,0 454 476
3x16 sr 19,0 19,4 891 916 19,0 19,4 601 625
3x16 mr 20,0 20,4 939 965 20,0 20,4 645 671
3x25 sr 22,2 22,7 1277 1305 22,2 22,7 824 853
3x25 mr 23,0 23,8 1328 1385 23,0 23,8 868 925
3x35 mr 25,5 26,0 1706 1739 25,5 26,0 1066 1100
3x50 mr 29,2 29,6 2373 2411 29,2 29,6 1413 1451
3x70 ms - 30,9 - 2749 - 30,9 - 1480
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i Weight of 1 km of the cable i i
Number and Noter for the voltage, kg Nouter” I o the vortage
i - : .
section of th‘j;i';'g,‘:fn‘:fn WGEng(A) | VVGEng(A)- t,ﬁ'f";i,‘,‘;f of AVVGEng(A)- AVVGEng(A)-
cores, mm 0,66 KV TRV LSLTx - 0,66 kV | LSLTx —1kV 0,66 kV TV LSLTx - 0,66 kV LSLTx -1 kV
3x95 ms - 35,7 - 3723 - 35,7 - 2001
3x120 ms - 38,7 - 4512 - 38,7 - 2309
3x150 ms - 43,1 - 5546 - 43,1 - 2806
3x185 ms - 47,5 - 6823 - 47,5 - 3427
3x240 ms - 52,5 - 8543 - 52,5 - 4176
4x1,5 sr 12,8 12,9 297 299 - - - -
4x2,5 sr 12,9 13,9 327 365 12,9 13,9 266 305
4x4 sr 14,5 16,0 433 498 14,5 16,0 337 401
4x6 sr 15,7 17,2 542 612 15,7 17,2 398 467
4x10 sr 18,6 19,0 794 820 18,6 19,0 554 581
4x16 sr 20,8 21,3 1095 1124 20,8 21,3 708 737
4x16 mr 21,9 22,4 1150 1181 21,9 22,4 758 789
4x25 sr 24,7 25,1 1610 1644 24,7 25,1 1007 1041
4x25 mr 25,5 26,0 1671 1707 25,5 26,0 1057 1093
4x35 mr 27,9 28,4 2115 2154 27,9 28,4 1262 1302
4x50 mr 32,4 32,9 3005 3051 32,4 32,9 1725 1771
4x70 ms - 35,7 - 3653 - 35,7 - 1961
4x95 ms - 39,7 - 4793 - 39,7 - 2497
4x120 ms - 43,1 - 5890 - 43,1 - 2953
4x150 ms - 47,5 - 7201 - 47,5 - 3547
4x185 ms - 52,5 - 8829 - 52,5 - 4300
4x240 ms - 57,3 - 11203 - 57,3 - 5381
5x1,5 sr 12,7 13,8 303 344 - - - -
5x2,5 sr 13,8 14,9 380 424 13,8 14,9 304 348
5x4 sr 15,6 17,2 509 584 15,6 17,2 389 463
5%6 sr 16,9 18,5 649 729 16,9 18,5 468 548
5x10 sr 20,1 20,6 951 981 20,1 20,6 651 682
5x16 sr 22,7 23,2 1316 1350 22,7 23,2 832 866
5x16 mr 241 24,6 1392 1429 241 24,6 902 939
5x25 sr 26,9 27,4 1934 1974 26,9 27,4 1180 1220
5x25 mr 27,9 28,4 2005 2047 27,9 28,4 1238 1281
5x35 mr 30,6 1.6 2561 2647 30,6 1.5 1495 1581
5x50 mr 35,9 36,5 3691 3745 35,9 36,5 2091 2145
5x70 ms - 38,7 - 4460 - 38,7 - 2344
5x95 ms - 441 - 5957 - 441 - 3087
5x120 ms - 49,5 - 7336 - 49,5 - 3664
5x150 ms - 53,9 - 8983 - 53,9 - 4416
5x185 ms - 59,3 - 11076 - 59,3 - 5415
5x240 ms - 63,3 - 13823 - 63,3 - 6545
3x25 sr+1x16sr 24,7 25,1 1553 1587 24,7 25,1 1004 1038
3x25 mr+1x16mr 25,5 26,0 1611 1647 25,5 26,0 1053 1089
3x35 mr+1x16mr 27,0 27,5 1913 1950 27,0 27,5 1176 1212
3x50 mr+1x25mr 30,9 31,8 2677 2760 30,9 31,8 1564 1646
3x70 ms+1x35mr - 35,7 - 3302 - 35,7 - 1819
3x95 ms+1x50ms - 39,7 - 4365 - 39,7 - 2327
3x120 ms+1x70ms - 43,1 - 5393 - 43,1 - 2767
3x150 ms+1x70ms - 47,5 - 6417 - 47,5 - 3253
3x185 ms+1x95ms - 52,5 - 7933 - 5205 - 3962
3x240 ms+1x120ms - 57,3 - 10020 - 57,3 - 4919
VVGng(A)-FRLSLTx, VBaSHvng(A)-FRLSLTx
Number and Nominal Weight of 1 km of the cable Nominal Weight of 1 km of the cable
nominal cross- outer diameter for the voltage, kg outer diameter for the voltage, kg
section of the cable, of the cable,
of cores mm _ VVGng(A)- VVGng(A)- mm VBaSHvng(A)- VBaHvng(A)-
mm 0,66 KV Tk T RLSLTx - 0,66 kV| FRLSLTx -1 kV 0.66 KV ThY FRLSLTx - 0,66 kV FRLSLTx -1 kV
1x2,5 sr 9,0 9,4 130 140 - - - -
1x4 sr 9,7 10,3 157 174 14,6 14,6 358 855
1x6 sr 10,2 10,8 185 202 14,6 14,6 368 365
1x10 sr 11,4 11,6 247 254 14,6 14,6 387 386
1x16 sr 12,3 12,5 321 328 14,6 14,8 419 428
1x16 mr 12,8 13,0 332 339 15,0 15,2 434 443
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Number and

Nominal outer

Weight of 1 km of the cable

Nominal outer

Weight of 1 km of the cable

nominal cross- diameter of for the voltage, kg diameter of for the voltage, kg
os}e:;'r‘;’; the cable, _ Wng() VWGng(A)- the cable, mm VBaSHvng(A)- VBaSHvng(A)-
o 0BGV [Tk FRLSLTX - 0,66 KV FRLSLTX ~ 1KV 5o vy FRLSLTx - 066KV | FRLSLTX-1kV
1x25 st 13,8 14,0 437 445 16,1 16,3 547 557
1x25 mr 14,2 14,4 449 457 16,4 16,6 561 571
1x35 mr 15,2 15,4 554 562 17,4 17,6 674 684
1x50 mr 16,9 17,1 751 761 19,1 19,3 880 891
1x70 mr - 19,1 - 971 - 20,9 - 1092
1x95 mr - 21,2 - 1260 - 23,0 - 1393
1x120 mr X 22,6 - 1522 - 244 - 1664
1x150 mr - 24,8 - 1859 - 26,6 - 2014
1x185 mr - 26,8 - 2254 - 28,6 - 2422
1x240 mr - 29,5 - 2816 - 31,3 - 3000
1x300 mr - 34,5 - 3621 - - - -

VVGng(A)-FRLSLTx and VBSHvng(A)-FRLSLTx

Number and Nominal outer Weight of 1 km of the cable Nominal outer Weight of 1 km of the cable
nominal cross- . for the voltage, kg diameter of for the voltage, kg
section of d»:ﬁ;ng;iﬁ:f the cable,
oo mm_ “DL;II\.I'IS; ng(oAt)s-e KV FRI\.,;II(.?rngU:)-kV mm FR\IfgI?'II'-I V"%"éé'kv F\I{Egll..l'l\" ng(?)k\;

mm 066KV | 1kV | " o- X7 X~ 0,66kV | 1kV X5 X~
2x1,5 sr 12,4 12,7 245 257 13,8 14,2 374 391
2x2,5 sr 12,7 13,5 271 302 14,2 15,0 405 445
2x4 sr 14,0 15,2 344 396 15,5 16,7 493 560
2x6 sr 15,0 16,2 414 470 16,5 17,7 576 646
2x10 sr 17,4 17,8 582 603 18,8 19,2 764 790
2x16 sr 19,7 20,1 793 816 20,7 21,1 974 1002
2x16 mr 20,6 21,0 838 862 21,6 22,0 1029 1058
2x25 sr 22,7 23,1 1105 1132 23,7 241 1318 1349
2x25 mr 23,4 24,2 1150 1205 24,4 25,2 1370 1430
2x35 mr 25,8 26,2 1453 1484 26,8 27,2 1695 1730
2x50 mr 29,2 29,6 1975 2010 30,2 30,6 2253 2292
2x70 ms - 29,6 - 2036 - 30,6 - 2318
2x95 ms - 32,0 - 2664 - 33,0 - 2970
2x120 ms - 36,4 - 3275 - 374 - 3624
2x150 ms - 38,4 - 3925 - 39,4 - 4295
2x185 ms - 40,9 - 4734 - 41,9 - 5130
2x240 ms - 47,2 - 6080 - 48,2 - 6539
3x1,5 sr 12,4 18,3 253 286 13,9 14,7 383 426
3x2,5 sr 13,3 14,1 306 341 14,7 15,6 446 491
3x4 sr 14,7 16,0 394 452 16,1 17,4 551 625
3x6 sr 15,8 171 483 545 17,2 18,5 653 722
3x10 sr 18,7 19,1 711 185 19,7 20,2 882 910
3x16 sr 20,7 21,2 955 981 21,8 22,2 1147 1178
3x16 mr 21,7 22,1 1001 1029 22,8 23,2 1204 1236
3x25 sr 24.4 24,8 1376 1407 25,4 25,8 1604 1639
3x25 mr 25,1 25,6 1425 1457 26,2 26,6 1660 1696
3x35 mr 27,3 27,7 1782 1816 28,3 28,7 2039 2078
3x50 mr 30,9 31,8 2457 2536 32,0 32,8 2753 2840
3x70 ms - 36,4 - 2961 - 37,4 - 3310
3x95 ms - 41,4 - 3874 - 42 4 - 4276
3x120 ms - 43,8 - 4711 - 44,8 - 5137
3x150 ms - 48,2 - 5739 - 49,2 - 6208
3x185 ms - 52,2 - 6970 - 54,0 - 7838
3x240 ms - 58,0 - 8853 - 59,8 - 9817
4x1,5 sr 13,9 14,8 314 353 14,7 15,7 431 480
4x2,5 sr 14,8 15,8 381 422 15,7 16,6 508 559
4x4 sr 16,4 17,9 491 561 17,3 18,7 634 71
4x6 sr 17,6 19,1 604 678 18,5 19,9 751 841
4x10 sr 20,5 21,0 864 893 21,3 21,8 1040 1073
4x16 sr 22,8 23,2 1172 1203 23,6 241 1371 1407
4x16 mr 24,0 24,5 1239 1272 24,7 25,6 1434 1501
4x25 sr 26,6 27,1 1699 1736 27,6 28,1 1950 1991
4x25 mr 27,4 27,9 1756 1794 28,5 28,9 2015 2058
4x35 mr 29,8 30,3 2207 2247 30,9 Sk 2491 2536
4x50 mr 34,7 35,2 3147 3194 35,8 36,2 3479 3531
4x70 ms - 40,4 - 3793 - 41,4 - 4183
4x95 ms - 45,2 - 5061 - 46,2 - 5499
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Number and

Nominal outer

Weight of 1 km of the cable

Nominal outer

Weight of 1 km of the cable

nominal crofss- diameter of for the voltage, kg diameter of for the voltage, kg
section o the cable, the cable,
cores mm ‘RL;lI\.I'IE(n? ((:\()56 KV szggr;gw-kv mm FR‘L'SETHXVT%QZ{ KV FXE:E‘I\'I: g-l(?)liv
mm 0,66 kV 1kv | ’ 0,66 kV 1kV ’

4x120 ms - 48,2 - 6100 - 49,2 - 6569
4x150 ms - 52,2 - 7368 - 54,0 - 8236
4x185 ms - 58,0 - 9158 - 59,8 - 10123
4x240 ms - 62,0 - 11397 - 63,8 - 12432
5x1,5 sr 14,8 15,9 362 408 15,7 16,7 489 546

5x2,5 sr 15,9 17,0 442 491 16,7 17,8 580 632

5x4 sr 17,7 19,3 577 658 18,5 20,1 725 823

5x6 sr 19,0 20,6 721 808 19,9 21,5 883 986

5x10 sr 22,2 22,8 1034 1067 23,1 23,6 1227 1266
5x16 sr 25,0 25,5 1422 1458 26,0 26,6 1655 1698
5x16 mr 26,2 26,7 1483 1522 27,2 27,8 1729 1773
5x25 sr 29,0 29,6 2041 2083 30,1 30,6 2316 2365
5x25 mr 30,0 30,5 2107 2151 31,0 31,6 2392 2442
5x35 mr 33,1 33,6 2711 2759 34,1 34,7 3029 3083
5x50 mr 38,1 38,6 3816 3872 39,1 39,6 4183 4244
5x70 ms - 43,8 - 4685 - 44,8 - 5112

5x95 ms - 49,2 - 6181 - 50,2 - 6661

5x120 ms - 54,6 - 7600 - 56,4 - 8510
5x150 ms - 59,0 - 9241 - 60,8 - 10224
5x185 ms - 64,0 - 11281 - 65,8 - 12351
5x240 ms - 69,0 - 14237 - 70,8 - 15383
3x25 sr+1x16sr 26,6 27,1 1642 1679 27,6 28,1 1893 1934
3x25 mr+1x16mr 27,4 27,9 1696 1734 28,5 28,9 1955 1998
3x35 mr+1x16mr 28,8 29,3 1996 2033 29,9 30,3 2270 2312
3x50 mr+1x25mr 33,2 33,6 2810 2853 34,2 34,7 3129 3177
3x70 ms+1x35mr - 40,4 - 3438 - 41,4 - 3828
3x95 ms+1x50ms - 45,2 - 4627 - 46,2 - 5065
3x120 ms+1x70ms - 48,2 - 5597 - 49,2 - 6066
3x150 ms+1x70ms - 52,2 - 6575 - 54,0 - 7443
3x185 ms+1x95ms - 58,0 - 8253 - 59,8 - 9218
3x240 ms+1x120ms - 62,0 - 10203 - 63,8 - 11238
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XLPE Insulated Power Cables of Stationary Laying,

Voltage 0,66; 1; 3 kV
TU 3500-020-59680332-2010

Cables without protective covering for the voltage 0,66 and 1 kV

PvVG, APVVG
PvVGng(A),APvVGng(A)
compound sheath
PVC-compound sheath
PvVG-HL,APVVG-HL

sheath

sheath

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS’-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with XLPE insulation and outer PVC-compound sheath are designed for single laying in
cable works and production rooms. Bunched laying of these cables is allowed only in outdoor electric
installations and production rooms where only periodic presence of operative personnel is possible. At
thatitis necessary to use passive fire protection.

The “ng(A)"-type cables with XLPE insulation and outer flame-retardant PVC-compound sheath are
designed for laying in cable works of outdoor (open) electric installations that is in rail bridges and cable
galleries.

The “ng(A)-LS™-type cables with low-smoke PVC-compound insulation and outer sheath are designed
for bunched laying in cable works in rooms of indoor (closed) electrical installations inclusive facilities of
using nuclear energy as well as for use in building constructions .

The “ng(A)-HL'-type cables with XLPE insulation and outer cold-resistant, flame-retardant PVC-
compound sheath are intended for bunched laying in cable works and rooms of outdoor (open) electric
installations, incl. ones used in climatic conditions with temperature decreased to-60°C.

The “HL"-type cables with XLPE insulation from and outer cold-resistant sheath are designed for single
laying in cable works and rooms of outdoor (open) electric installations, incl. ones used in climatic
conditions with temperature decreased to- 60 °C.

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: XLPE. Insulated conductors of multi-core cables have distinction coloring. Insulation of
neutral conductors (N) is blue. Insulation of ground conductors (PE) is of two color: green and yellow.
Nominal thickness of insulation and color of multi-core cables are specified in Appendix inp. 123.
3.Stranding: insulated conductors of two-, three-, four- and five-core cables are stranded; two-,
three- and five-core cables have cores with identical core’s cross-sections; four-core cables have all
cores with identical core’s cross-sections and one core with a smaller cross-section (grounding
conductor (PE) or neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with
smaller core’s cross-sections) and grounding conductors comply with the parameters specified in the
Appendix on page 123.

4. Inner sheath: for the cables of APvWG and PvWG types: PVC-compound. For the cables of
APVVGng(A) and PWWGng(A), types: flame-retardant PVC-compound. For the cables of APVWGng(A)-
HLand PvwWGng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of
APWG-HL and PvWG-HL types: cold-resistant PVC-compound. For the cables of APvWGng(A)-LS and
PvVGng(A)-LS types: low-smoke PVC-compound.

Inner sheath fills intervals between insulated conductors of multi-core cable, giving to the cable form
being close to circularone. It is allowed to manufacture the cables with cross-sections of conductors up
to 16 mm’ inclusively without inner sheath. Filling of intervals between conductors is performed with
outer sheath. nominal thickness of inner sheath is specified in the Appendix on page123.

5. Outer sheath:for the cables of APWG and PvWG types: PVC-compound. For the cables of
APVVGng(A) and PvWGng(A) types: flame-retardant PVC-compound. For the cables of APvWGng(A)-
HLand PvwWGng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of
APVWG-HL and PvWG-HL types: cold-resistant PVC-compound. For the cables of APvVGng(A)-LS and
PvVGng(A)-LS types: low-smoke PVC-compound. Nominal thickness of sheaths is specified in the
Appendix on page123.
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Power cables: copper or aluminium conductors, XLPE insulation, PVC-compound sheath

Power cables: copper or aluminium conductors, XLPE insulation, flame-retardant PVC-
PvVGng(A)-HL, APvVGng(A)-HL

Power cables: copper or aluminium conductors, XLPE insulation, cold-resistant, flame-retardant
Power cables: copper or aluminium conductors, XLPE insulation, cold-resistant PVC-compound

PvVGng(A)-LS,APvVGng(A)-LS
Power cables: copper or aluminium conductors, XLPE insulation, low-smoke PVC-compound

OKP CODES

352100 the cable with copper conductors for nominal voltage 0,66 kV
353300the cable with copper conductors for nominal voltage 1 kV
352200the cable with aluminium conductors for nominal voltage 0,66 kV
353700 the cable with aluminium conductors for nominal voltage 1 kV

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
For the cables APVVG and PWWG
For the cables APvWGng(A)and PvWGng(A)....
For the cables APvWGng(A)-HL,
PwGng(A)-HL, APWG-HL, PWG-HL
For the cables APvWWGng(A)-LS and PvVGng(A)-LS

.UHL and T, placement categories 1 and 5
UHL, placement categories 1 and 5

HL, placement category 1
..UHL and V, placement category 5

Operating temperature range:
For the cables APVG, PWG, APvWGng(A),
PvVGng(A), APWWGng(A)-LS and PvVGng(, )
For the cables APvWGng(A)-HL, PvWGng(A)-H
APWG-HL and PvWG-HL
Relative air humidity at max +35 °C.

...................................... from -50 °C to +50 °C

....from -60 °C to +50 °C
max 98%

Laying and installation of the cables without preheating is performed at temperature
not less than:

For the cables
APWG, PWG, APWGng(A), PvWGng(A), APWGng(A)-LS and PvWGng(A)-LS ............. -15°C
For the cables
APVVGNg(A)-HL, PWGNg(A)-HL, APVWWG-HL and PVWG-HL .........coocormrrirnrinrrinrirnrirnnens -30°C

NOMINal frEQUENCY.......couuverriiriieeeese s

Test AC voltage with frequency of 50 Hz:
for the voltage 0,66 KV...........cccurrriiirieieeiciseieesesieesseeenieesnia
for the VOItage 1 V...t

Minimal bending radius at laying and installation:

for Single-Core CabIEs...........uvwirrrirriiee s
for multi-core cables
Cable conductor continuos operating heating temperature max.

10 outer cable diameters
7,5 outer cable diameters
0,

Max allowed pulling force during cable tracing
for the cables with copper conductors
for the cables with aluminium conductors

Construction length with the main core’s cross-section:
up to16 mm’

450 m

from 25 to 70 mm’ ..300m
from 95 mm’ and more 200 m
Guarantee use period... .5 years from date of input of the cable into operation
Service life 30 years




The cables with copper conductors, round

PRODUCT CATALOGUE

Number and Nominal . .

nominal cross- outer Weight of Weight of

section diameter 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg

of cores of the cable,mm

mm? 0,66 kV 1kVv PWG | PvVGng(A)| PWGng(A)}-HL | PvVG-HL |[PvVGng(A)-LS| PvVG |PvVGng(A)PvWGng(A)-HL|PvVG-HL|PWGng(A)-LS

1x4sr 6,2 6,4 69 71 71 67 77 71 74 74 69 80
1x6sr 6,7 6,9 90 93 93 88 99 93 95 95 90 102
1x10sr 7,5 7,7 130 113 133 128 140 133 136 136 130 143
1x16sr 8,5 8,7 190 194 194 188 202 193 197 197 190 205
1x16mr 9,1 9,3 200 204 204 197 214 204 208 208 201 218
1x25sr 10,2 | 10,4 | 287 291 291 283 302 290 295 295 287 306
1x25mr 10,5 | 10,7 | 296 301 301 292 312 300 305 305 296 316
1x35mr 1,5 | 11,7 | 385 390 390 381 403 389 395 395 385 408
1x50mr 13,0 13,2 552 558 558 547 573 557 563 563 552 578
1x70mr - 15,0 - - - - - 730 737 737 724 754
1x95mr - 16,7 - - - - - 968 976 976 962 996
1x120mr - 18,7 - - - - - 1230 1240 1240 1222 1265
1x150mr - 20,5 - - - - - 1506 1517 1517 1497 1544
1x185mr - 22,5 - - - - - 1861 | 1873 1873 1851 1903
1x240mr - 25,5 - - - - - 2380 | 2396 2396 2368 2433
2x4sr 10,4 | 10,8 177 184 184 170 203 185 193 193 178 213
2x6sr 11,4 | 11,8 229 238 238 222 260 239 248 248 231 272
2x10sr 13,0 | 13,4 | 328 340 340 319 367 339 351 351 329 380
2x16sr 14,9 | 15,3 | 476 490 490 464 525 488 502 502 476 539
2x16mr 15,8 | 16,2 | 502 517 517 489 556 515 531 531 501 572
2x25sr 19,9 | 20,3 | 840 823 823 775 905 858 840 840 790 925
2x25mr 20,6 | 21,0 | 878 859 859 808 946 897 877 877 824 967
2x35mr 22,6 | 23,0 | 1117 1091 1091 1032 1195 1138 1111 1111 1050 1218
2x50mr 258 | 26,2 | 1563 1529 1529 1453 1661 1587 1551 1551 1473 1687
3x4sr 11,0 | 114 215 222 222 209 241 224 232 232 217 252
3x6sr 12,0 | 125 | 285 293 293 278 315 295 304 304 287 327
3x10sr 13,7 14,1 417 428 428 408 454 428 439 439 419 467
3x16sr 15,7 | 16,2 | 615 629 629 604 662 628 642 642 617 677
3x16mr 16,7 | 17,1 643 657 657 631 694 657 672 672 644 710
3x25sr 21,0 | 21,4 | 1056 1042 1042 996 1120 1074 1060 1060 1012 1140
3x25mr 21,7 | 22,2 | 1098 1083 1083 1034 1165 1118 1103 1103 1052 1188
3x35mr 241 | 24,5 | 1423 1404 1404 1346 1503 1445 1426 1426 1366 1528
3x50mr 27,3 | 27,7 | 2004 1977 1977 1905 2100 2029 2001 2001 1928 2127
4x4sr 11,8 | 12,3 | 261 269 269 254 289 272 280 280 265 301
4x6sr 13,0 | 13,5 | 350 360 360 343 382 362 372 372 354 396
4x10sr 14,9 | 154 | 519 531 531 510 559 532 544 544 522 574
4x16sr 17,2 | 17,7 | 774 788 788 762 823 789 803 803 776 840
4x16mr 18,3 | 18,8 | 805 821 821 792 859 822 838 838 809 878
4x25sr 22,8 | 23,3 | 1323 1310 1310 1261 1394 1345 1331 1331 1280 1418
4x25mr 23,9 | 24,4 | 1384 | 1370 1370 1317 1462 1408 | 1393 1393 1338 1901
4x35mr 26,3 | 26,8 | 1785 1767 1767 1705 1873 1811 1792 1792 1728 2668
4x50mr 29,9 | 30,4 | 2531 2505 2505 2430 2637 2561 2534 2534 2456 3318
S5x4sr 12,8 | 13,4 | 317 326 326 310 348 329 339 339 322 363
5x6sr 14,2 | 14,7 | 432 443 443 424 469 446 456 456 437 485
5x10sr 16,3 | 16,8 | 639 652 652 629 684 654 667 667 643 701
5x16sr 18,9 | 19,4 | 952 967 967 939 1007 969 985 985 956 1027
5x16mr 20,1 | 20,6 | 988 1005 1005 974 1049 1007 1025 1025 993 1071
5x25sr 251 | 25,6 | 1613 1600 1600 1545 1696 1638 1624 1624 1568 1723
5x25mr 26,1 | 26,6 | 1673 1658 1658 1600 1759 1700 1685 1685 1625 1789
5x35mr 28,8 | 29,3 | 2174 | 2155 2155 2088 2274 2204 | 2184 2184 2115 2306
5x50mr 33,2 | 33,7 | 3134 | 3103 3103 3016 3258 3168 3136 3136 3047 3295
3x25sr+1x16sr 221 | 22,6 | 1223 1211 1211 1164 1291 1243 1230 1230 1181 1313
3x25mr+1x16mr | 23,9 | 24,4 | 1324 1307 1307 1250 1404 1348 1330 1330 1271 1430
3x35mr+1x16mr | 25,4 | 25,9 | 1604 1586 1586 1525 1690 1628 1609 1609 1547 1716
3x50mr+1x25mr | 28,9 | 29,4 | 2271 2246 2246 2173 2373 2298 | 2272 2272 2197 2402
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The cables with copper conductors, sector

Nljnrgrlorl?:‘glnd Nominal Weight of
5 1 km of the cable for the voltage 1 kV, k
cros?:;)sree(;tlon of dia‘,’,ﬁ‘;f;, of | PVVG | PvVGng(A) | PwGng(AFHL PvVG-I-glL PvVang(A)-LS
mm?2. the cable, mm
2x70ms 26,0 1698 1694 1694 1646 1786
2x95ms 28,0 2204 2200 2200 2148 2301
2x120ms 32,4 2783 2773 2773 2707 2899
2x150ms 34,8 3402 3393 3393 3319 3537
2x185ms 37,3 4135 4126 4126 4045 4281
2x240ms 43,2 5292 5273 5273 5172 5469
3x70ms 30,0 2390 2385 2385 2329 2489
3x95ms 34,8 3238 3230 3230 3155 3367
3x120ms 37,8 3997 3988 3988 3906 4138
3x150ms 42,2 4933 4916 4916 4817 5097
3x185ms 46,6 6086 6070 6070 5955 6278
3x240ms 51,6 7649 7630 7630 7502 7863
4x70ms 34,8 3189 3181 3181 3106 3318
4x95ms 38,8 4195 4186 4186 4101 4340
4x120ms 42,2 5247 5230 5230 5131 5411
4x150ms 46,6 6438 6422 6422 6307 6630
4x185ms 51,6 7918 7899 7899 7770 8131
4x240ms 56,4 10074 10048 10048 9892 10329
5x70ms 37,8 3911 3902 3902 3820 4055
5x95ms 43,2 5230 5212 5212 5111 5400
5x120ms 48,6 6546 6528 6528 6408 6748
5x150ms 53,0 8048 8020 8020 7880 8278
5x185ms 58,4 9944 9917 9917 9755 10214
5x240ms 62,4 12461 12431 12431 12257 12749
3x70ms+1x35mr 34,8 2865 2857 2857 2782 2994
3x95ms+1x50ms 38,8 3799 3789 3789 3705 3944
3x120ms+1x70ms 42,2 4780 4763 4763 4664 4944
3x150mst1x70ms 46,6 5705 5689 5689 5574 5897
3x185ms+1x95ms 51,6 7074 7055 7055 6927 7287
3x240mst+1x120ms 56,4 8980 8954 8954 8798 9235
The cables with aluminium conductors, sector
ngmie;aalnd Nominal Weight of
i outer of 1 km of the cable for the voltage 1 kV, kg
cross-section diameter
of nﬁﬁ,rzes’ of thr?“%able, APWG | APWGng(A) | AP WGng(A)-HL | APWG-HL | APvWGng(A)-LS
2x70ms 26,0 851 848 848 800 940
2x95ms 28,0 1056 1052 1052 1000 1153
2x120ms 32,4 1314 1304 1304 1238 1431
2x150ms 34,8 1575 1566 1566 1491 1710
2x185ms 37,3 1871 1862 1862 1781 2016
2x240ms 43,2 2380 2362 2362 2261 2558
3x70ms 30,0 1120 1116 1116 1059 1219
3x95ms 34,8 1516 1508 1508 1433 1645
3x120ms 37,8 1794 1785 1785 1703 1935
3x150ms 42,2 2192 2175 2175 2076 2356
3x185ms 46,6 2690 2673 2673 2558 2882
3x240ms 51,6 3283 3264 3264 3135 3497
4x70ms 34,8 1496 1488 1488 1413 1625
4x95ms 38,8 1899 1890 1890 1805 2044
4x120ms 42,2 2310 2292 2292 2194 2473
4x150ms 46,6 2784 2768 2768 2653 2976
4x185ms 51,6 3389 3370 3370 3242 3603
4x240ms 56,4 4252 4226 4226 4070 4507
5x70ms 37,8 1796 1786 1786 1704 1939
5x95ms 43,2 2360 2342 2342 2241 2530
5x120ms 48,6 2874 2857 2857 2736 3077
5x150ms 53,0 3480 3452 3452 3312 3710
5x185ms 58,4 4284 4256 4256 4095 4553
5x240ms 62,4 5183 5153 5153 4979 5471
3x70ms +1x35mr 34,8 1387 1378 1378 1304 1515
3x95ms +1x50ms 38,8 1761 1751 1751 1667 1905
3x120ms +1x70ms 42,2 2154 2136 2136 2038 2317
3x150ms +1x70ms 46,6 2541 2525 2525 2410 2733
3x185ms +1x95ms 51,6 3103 3084 3084 2956 3317
3x240ms +1x120ms 56,4 3879 3853 3853 3697 4134
34 PRODUCT CATALOGUE




The cables with aluminium conductors, round
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Number and Nominal . ]
nominal diameter Weight of Weight of
cross-section of the cable, 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage of 1 kV, kg
of cores, mm
mm?2 0,66kV | 1kV APWG  |APVBGng(A) APWGng(A)-HL| APVVG-HL |APWGNg(AFLS| APVVG | APWGNg(A)| APWGng(A}HL| APVWG-HL |APWGng(A)-LS

1x4sr 6,2 6,4 45 47 47 43 53 47 50 50 45 56

1x6sr 6,7 6,9 54 57 57 52 63 57 59 59 54 66

1x10sr 7,5 7,7 71 74 74 68 81 73 76 76 71 84

1x16sr 8,5 8,7 94 98 98 91 106 97 101 101 94 109
1x16mr 9,1 9,3 103 107 107 100 117 107 111 111 103 121

1x25sr 10,2 | 10,4 137 142 142 134 153 141 145 145 137 157
1x25mr 10,5 10,7 144 148 148 140 160 148 152 152 144 164
1x35mr 11,5 1,7 178 183 183 174 196 182 188 188 178 201

1x50mr 13,0 13,2 238 244 244 233 259 243 249 249 238 264
1x70mr - 15,0 - - - - - 306 313 313 300 330
1x95mr - 16,7 - - - - - 393 401 401 387 421

1x120mr - 18,7 - - - - - 492 502 502 484 527
1x150mr - 20,5 - - - - - 595 606 606 586 633
1x185mr - 22,5 - - - - - 725 737 737 714 767
1x240mr - 255 - - - - - 921 936 936 908 974
2x4sr 10,4 10,8 128 136 136 122 155 137 145 145 130 165
2x6sr 11,4 11,8 157 166 166 150 188 166 176 176 159 199
2x10sr 13,0 13,4 209 220 220 199 247 219 281 231 209 260
2x16sr 14,9 15,3 282 296 296 270 331 294 309 309 282 345
2x16mr 15,8 | 16,2 306 322 322 293 360 319 336 336 306 376
2x25sr 19,9 | 20,3 539 521 521 473 603 557 538 538 489 623
2x25mr 20,6 | 21,0 571 552 552 501 639 590 570 570 517 660
2x35mr 22,6 | 23,0 699 674 674 614 777 720 694 694 632 801

2x50mr 25,8 | 26,2 931 897 897 821 1029 955 919 919 841 1055
3x4sr 11,0 11,4 142 150 150 136 168 152 160 160 145 179
3x6sr 12,0 | 12,5 176 185 185 169 206 186 195 195 179 218
3x10sr 13,7 14,1 237 248 248 228 274 248 260 260 239 287
3x16sr 15,7 16,2 325 338 338 314 371 337 351 351 326 386
3x16mr 16,7 171 349 364 364 337 401 364 379 379 351 417
3x25sr 21,0 | 21,4 603 590 590 544 668 622 608 608 560 688
3x25mr 21,7 | 22,2 638 622 622 574 705 658 642 642 592 727
3x35mr 24,1 24,5 797 778 778 720 877 819 800 800 740 902
3x50mr 27,3 | 27,7 1055 1029 1029 957 1151 1081 1053 1053 980 1179
4x4sr 11,8 12,3 165 173 173 158 192 175 184 184 168 205
4x6sr 13,0 13,5 205 215 215 198 238 217 227 227 209 251

4x10sr 14,9 | 154 279 291 291 270 319 292 304 304 283 334
4x16sr 17,2 17,7 386 400 400 374 435 401 416 416 389 452
4x16mr 18,3 18,8 414 430 430 401 468 431 447 447 417 487
4x25sr 22,8 | 23,3 720 707 707 658 791 742 728 728 677 815
4x25mr 23,9 | 24,4 770 756 756 703 848 794 779 779 724 873
4x35mr 26,3 | 26,8 950 932 932 870 1038 976 957 957 893 1066
Ax50mr 299 | 304 1267 1241 1241 1166 1372 1296 1269 1269 1192 1404
5x4sr 12,8 13,4 196 205 205 189 228 209 218 218 201 242
5x6sr 14,2 | 14,7 251 262 262 243 288 265 275 275 256 304
5x10sr 16,3 16,8 339 352 352 329 384 354 368 368 344 402
5x16sr 18,9 | 19,4 467 483 483 454 523 484 500 500 471 542
5x16mr 20,1 20,6 499 516 516 485 560 518 536 536 504 581

5x25sr 25,1 25,6 860 847 847 792 942 885 871 871 814 970
5x25mr 26,1 26,6 905 791 791 833 992 933 917 917 857 1022
5x35mr 28,8 | 29,3 1131 1112 112 1044 1231 1161 1141 1141 1071 1263
5x50mr 33,2 | 33,7 1553 1522 1522 1436 1678 1588 1556 1556 1467 1715
3x25sr+1x16sr 22,1 22,6 674 662 662 615 742 694 681 681 632 764
3x25mr+1x16mr 23,9 | 24,4 766 748 748 692 846 790 772 772 713 872
3x35mr+1x16mr 254 | 25,9 880 862 862 801 966 904 885 885 823 992
3x50mr+1x25mr 28,9 | 29,4 1170 1144 1144 1071 1272 1196 1170 1170 1095 1301
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PvVGE, APVVGE
sheath
PvVGEng(A), APvWGEng(A)

PVC-compound sheath

Screened power cables: copper or aluminium conductors, XLPE insulation, PVC-compound

Screened power cables: copper or aluminium conductors, XLPE insulation, flame-retardant

PvVGEng(A)-HL, APvVGEng(A)-HL
Screened power cables: copper or aluminium conductors, XLPE insulation, cold-resistant,
flame-retardant PVC-compound sheath

PVVGEng(A)-LS, APVWGEng(A)-LS

Screened power cables: copper or aluminium conductors, XLPE insulation, low-smoke PVC-

compound sheath

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1 kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS™-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with XLPE insulation and outer PVC-compound sheath are designed for single laying in
cable works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installations and production rooms where only periodical presence of operating personnel is possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)’-type cables with XLPE insulation and outer flame-retardant PVC-compound sheath are
designed for laying in cable works of outdoor (open) electrical installations that is in rail bridges and
cable galleries.

The “ng(A)-LS -type cables with XLPE insulation and outer low-smoke PVC-compound sheath are
designed for bunched laying in cable works and rooms of indoor (close) electrical installations incl.
objects of use of nuclear energy as well as for use in building constructions.

The “ng(A)-HL'-type cables with XLPE insulation and outer cold-resistant, flame-retardant PVC-
compound sheath are designed for bunched laying in cable works and rooms of outdoor (open)
electrical installations incl, ones used in climatic conditions with temperature decreased to -60°C.

OKP CODES

352100 the cable with copper conductors for nominal voltage 0,66 kV
353300 the cable with copper conductors for nominal voltage 1kV
352200 the cable with aluminium conductors for nominal voltage 0,66 kV
353700 the cable with aluminium conductors for nominal voltage 1kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green and
yellow. Nominal insulation thickness, insulation colouring of multi-core cables are specified in the
Appendix on page 123.

3.Stranding: insulated conductors of two-, three-, four-and five-core cables are stranded; two-, three-
and five-core cables have cores with identical core’s cross-sections; four-core cables have all cores with
identical core’s cross-sections and one core with a smaller cross-section (grounding conductor (PE) or
neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with smaller core’s cross-
sections) and grounding conductors comply with the parameters specified in the Appendix on page 123.
4. Inner sheath: for the cables of APvWGE and PvVGE types: PVC-compound. For the cables of
APVVGENg(A) and PvWGEng(A) types: flame-retardant PVC-compound. For the cables of
APVVGEng(A)-HL and PvWGEng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the
cables of APvWGEng(A)-LS and PvWGEng(A)-LS types: low-smoke PVC-compound.

Inner sheath fills intervals between insulated conductors of multiple conductor cable giving to the cable
form close to circular one. Nominal thickness of inner sheath is specified in the Appendix on page123.
Bedding: for single-core cables it is tapping of insulated conductor with polymer bands.

5. Screen: tapping with copper band with width notless than 0,06 mm with overlapping, cross-section of
copper screen is specified in the Appendix on page 123.

6. Outer sheath: for the cables of APVWGE and PWWGE types: PVC-compound. For the cables of
APVVGEnNg(A) and PvVGEng(A) types: flame-retardant PVC-compound. For the cables of
APVVGEng(A)-HL and PvWGENg(A)-HL types: cold-resistant, flame-retardant P\VC-compound. For the
cables of APVWGENg(A)-LSand PvVGEng(A)-LS types: low-smoke PVC-compound. Nominal
thickness of sheaths is specified in the Appendix on page 123.
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TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
For the cables APVWGE and PWWGE
For the cables APVWGENg(A) and PvWGENg(A)..
For the cables APVWGEnNg(A)-HL

..UHL and T, placement categories 1 and 5
.UHL, placement categories 1 and 5

PWGENQ(A)-HL, APVWWGE-HL, PWGE-HL ......cc.ovtrirerneirriiirerieinns HL, placement category 1
For the cables
APVGENQ(A)-LS and PVWGENG(A)-LS.......ccvreerirernrininnsd UHL and V, placement category 5

Operation temperature range:

For the cables APVWGE, PWGE, APVWWGEng(A),

PVWGENg(A), APVWGENg(A)-LS and PWGENG(A)-LS........ccccoovverriinnninst from -50 °C to +50 °C
For the cables APVWGEng(A)-HL, PvWGEng(A)-HL

APWGE-HL and PWGE-HL. ......vvvvorrevvccvvnnnessssssinessssesssssssnssssssnens from -60 °C to +50 °C
Relative air humidity at max +35 °C..........cc.cooooeere.. max 98%
Cable conductor continuos operating heating temperature MaX.............cooceeenerrerineeenens 90°C

Laying and installation of cables without preheating is performed at temperature not
less than:

For the cables APVWGE, PVVGE,

APVGENg(A), PvWWGENg(A), APVWGENG(A)-LS and PVWGENG(A)-LS........cccvevvrrrirrninas -15°C
For the cables APVWGEng(A)-HL

PVWGENg(A)-HL, APVWGE-HL and PVWGE-HL.........cccouvimmrrrineiinrirenineiis

Test AC voltage with frequency of 50 Hz:

for the voltage 0,66 KV...........ccorrvreerereenerieeeeeseeeeeieees N
for the VOItAGE 1 KV......ccuiieiiicee s
NOMINGI FIEQUENCY ..o

Minimal bending radius at laying and installation:
for single-core Cables...........cocrvrrneieeeireniieiis
for multi-core Cables...........courirmrrnererireiinsis

10 outer cable diameters
7.5 outer cable diameters

Max allowed pulling force during cable tracing

for the cables with copper conductors.. et 50 N/mm
for the cables with aluminium CONAUCLOTS............cceurvererreirricee e 30 N/mm®
Construction length with the main core’s cross-section:

UP 018 MM’ ..o 450 m
FTOM 2510 7O MM’ .ooooooooeoee e sssseses e seeessssssesssssesssenssssssnes 300m
fTOM 95 MM’ AN MOTE ... nessssssesssseeesenesssssees 200m
Guarantee use period 5 from date of input of the cable into operation
Service life....... RSOOSR 30 years



The cables with copper conductors, round

PRODUCT CATALOGUE

Number and Nominal .
nominal outer Weight of Weight of
cross-section | diameter of | 1 km of the cable for the voltage0,66 kV, kg | 1 km of the cable for the voltage 1 kV, kg
of cores the Cable, mm
mm? 066KV | 1KV PWGE | PWGEng(A) | PWGEng(A-HL | PWGEng(A)}LS | PWGE | PWGEng(A) | PWGEng(A)-HL | PwGEng(A)-LS

1x4sr 6,6 6,8 80 83 83 89 83 85 85 92

1x6sr 71 7,3 102 105 105 112 105 108 108 115

1x10sr 7,9 8,1 144 148 148 155 148 151 151 159
1x16sr 8,8 9,2 211 215 215 224 214 218 218 228
1x16mr 9,5 9,7 218 222 222 232 222 226 226 237
1x25sr 10,5 | 10,7 307 312 312 323 311 316 316 328
1x25mr 10,9 | 111 317 322 322 334 322 327 327 339
1x35mr 11,9 12,1 409 414 414 427 413 419 419 432
1x50mr 13,4 | 13,6 579 585 585 600 584 591 591 606
1x70mr - 15,4 - - - - 761 769 769 786
1x95mr - 171 - - - - 1004 1012 1012 1032
1x120mr - 19,1 - - - - 1270 1281 1281 1306
1x150mr - 20,9 - - - - 1551 1562 1562 1590
1x185mr - 22,9 - - - - 1910 1922 1922 1953
1x240mr - 25,8 - - - - 2436 2451 2451 2490
2x4sr 12,6 | 13,0 266 263 263 298 278 275 275 312
2x6sr 13,6 | 14,0 329 325 325 365 342 338 338 380
2x10sr 15,2 | 15,6 444 437 437 486 459 451 451 503
2x16sr 171 17,5 612 601 601 662 628 617 617 681

2x16mr 18,0 | 18,4 648 636 636 703 665 652 652 722
2x25sr 20,1 | 20,5 881 863 863 946 900 881 881 967
2x25mr 20,8 | 21,2 920 901 901 989 941 920 920 1011
2x35mr 22,8 | 23,2 1164 1139 1139 1242 1186 1159 1159 1266
2x50mr 26,0 | 26,4 1618 1583 1583 1716 1643 1607 1607 1743
3x4sr 13,1 13,6 307 305 305 340 320 318 318 355
3x6sr 14,2 | 14,6 387 384 384 424 401 398 398 440
3x10sr 15,9 | 16,3 535 530 530 578 551 545 545 596
3x16sr 17,9 | 184 754 746 746 805 771 763 763 824
3x16mr 18,9 | 19,3 792 782 782 847 810 800 800 867
3x25sr 21,2 | 21,6 1099 1085 1085 1163 1119 1104 1104 1185
3x25mr 21,9 | 22,3 1143 1128 1128 1211 1165 1149 1149 1234
3x35mr 24,3 | 24,7 1473 1455 1455 1554 1497 1477 1477 1579
3x50mr 27,5 | 27,9 2062 2035 2035 2158 2088 2060 2060 2187
4x4sr 14,0 | 14,5 360 358 358 395 375 373 373 412
4x6sr 15,2 15,7 460 458 458 500 477 473 473 518
4x10sr 171 17,6 647 642 642 693 665 659 659 713
4x16sr 19,4 | 19,9 924 916 916 979 944 935 935 1001
4x16mr 20,5 | 21,0 966 957 957 1026 988 978 978 1049
4x25sr 23,0 | 23,5 1371 1358 1358 1442 1394 1380 1380 1467
4x25mr 24 1 24,5 1434 1420 1420 1512 1459 1444 1444 1539
4x35mr 26,5 | 26,9 1840 1822 1822 1929 1868 1848 1848 1958
4x50mr 30,1 30,6 2596 2570 2570 2701 2626 2599 2599 2734
5x4sr 15,0 | 15,6 424 422 422 464 441 439 439 483
5x6sr 16,4 | 16,9 552 549 549 597 570 567 567 617
5x10sr 18,5 | 19,0 778 773 773 831 799 793 793 853
5x16sr 21,0 | 21,6 1116 1107 1107 177 1138 1129 1129 1202
5x16mr 22,3 | 22,8 1164 1154 1154 1230 1189 1178 1178 1257
5x25sr 25,3 | 25,8 1666 1653 1653 1749 1692 1679 1679 1778
5x25mr 26,2 | 26,8 1728 1713 1713 1815 1757 1741 1741 1846
5x35mr 28,9 | 29,5 2236 2217 2217 2336 2267 2247 2247 2370
5x50mr 33,4 | 34,3 3206 3175 3175 3331 3273 3243 3243 3409
3x25sr+1x16sr 22,3 | 22,8 1269 1257 1257 1338 1290 1277 1277 1360
3x25mr+1x16sr 24 1 24,5 1374 1357 1357 1454 1399 1381 1381 1482
3x35mr+1x16sr 256 | 26,1 1658 1639 1639 1744 1683 1664 1664 1771
3x50mr+1x25sr 29,1 29,5 2333 2308 2308 2436 2361 2335 2335 2466
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The cables with copper conductors, sector

Number alnd Nominal Weight of
crog%ngggtlon outer 1 km of the cable for the voltage 1 kv, kg
of cores diameter of
cons the cable, mm | PYGE | PWGEng(A) | PVWGEng(A}HL | PWGEng(A)-LS
2x70 26,2 1753 1749 1749 1842
2x95 28,2 2264 2260 2260 2361
2x120 32,6 2853 2843 2843 2970
2x150 35,0 3477 3469 3469 3613
2x185 37,5 4217 4208 4208 4363
2x240 43,4 5387 5369 5369 5566
3x70 30,2 2454 2450 2450 2554
3x95 35,0 3314 3306 3306 3443
3x120 38,0 4080 4070 4070 4221
3x150 42,4 5026 5009 5009 5191
3x185 46,8 6189 6173 6173 6382
3x240 51,8 7764 7745 7745 7979
4x70 35,0 3264 3256 3256 3394
4x95 39,0 4280 4271 4271 4426
4x120 42,4 5340 5323 5323 5504
4x150 46,8 6541 6525 6525 6734
4x185 51,8 8032 8014 8014 8247
4x240 56,6 10200 10174 10174 10455
5x70 38,0 3994 3985 3985 4138
5x95 43,4 5325 5307 5307 5496
5x120 48,8 6653 6636 6636 6857
5x150 53,2 8166 8138 8138 8397
5x185 58,6 10075 10048 10048 10345
5x240 62,6 12600 12571 12571 12890
3x70+1x35 35,0 2940 2932 2932 3070
3x95+1x50 39,0 3884 3874 3874 4029
3x120+1x70 42 .4 4873 4856 4856 5037
3x150+1x70 48,6 5808 5792 5792 6001
3x185+1x95 51,8 7189 7170 7170 7403
3x240+1x120 56,6 9105 9080 9080 9361

The cables with aluminium conductors, sector

Number and Nominal Weight of
nominal outer 1 km of the cable for the voltage 1 kV, kg
crogs-section diameter of

o Cn?l;ess the cable, mm | APWGE | APVVGEng(A) | APVWWGEng(A)-HL | APVWGEng(A)-LS
2x70 26,2 906 903 903 996
2x95 28,2 1116 1112 1112 1213
2x120 32,6 1385 1375 1375 1502
2x150 35,0 1650 1642 1642 1786
2x185 37,5 1952 1943 1943 2098
2x240 43,4 2476 2458 2458 2654
3x70 30,2 1185 1181 1181 1285
3x95 35,0 1592 1584 1584 1721
3x120 38,0 1876 1867 1867 2018
3x150 42 4 2285 2268 2268 2450
3x185 46,8 2793 2776 2776 2985
3x240 51,8 3397 3379 3379 3612
4x70 35,0 1572 1563 1563 1701
4x95 39,0 1984 1975 1975 2129
4x120 42,4 2403 2385 2385 2567
4x150 46,8 2887 2871 2871 3080
4x185 51,8 3504 3485 3485 3718
4x240 56,6 4377 4351 4351 4633
5x70 38,0 1878 1869 1869 2022
5x95 43,4 2455 2437 2437 2626
5x120 48,8 2982 2964 2964 3185
5x150 53,2 3598 3570 3570 3829
5x185 58,6 4414 4387 4387 4684
5x240 62,6 5323 5293 5293 5612
3x70+1x35 35,0 1462 1454 1454 1592
3x95+1x50 39,0 1846 1836 1836 1991
3x120+1x70 42,4 2247 2230 2230 2411
3x150+1x70 48,6 2644 2628 2628 2837
3x185+1x95 51,8 3218 3199 3199 3432
3x240+1x120 56,6 4004 3978 3978 4260
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The cables with aluminium conductors, round

PRODUCT CATALOGUE

Number and :
nominal Ngmé?al Weight of Weight of
cross-section diameter of 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg
of cores, cable, mm
mm * 0,66kV | 1kvV | APWGE |APVWGEng(A) [APYWGEng(A}HL|APVGEng(A)-LS| APVWGE | APWGEng(A) |APVWGEng(A)-HL|APVWGEng(A)-LS

1x4sr 6,6 6,8 62 65 65 71 65 68 68 74
1x6sr 71 7,3 73 76 76 83 77 80 80 87
1x10sr 7,9 8,1 93 96 96 104 96 100 100 108
1x16sr 8,8 9,2 120 124 124 133 128 132 132 142
1x16mr 9,5 9,7 131 136 136 146 136 140 140 150
1x25sr 10,5 | 10,7 170 174 174 186 174 179 179 190
1x25mr 10,9 | 11,1 177 182 182 194 182 187 187 199
1x35mr 11,9 | 121 216 221 221 234 221 226 226 240
1x50mr 13,4 | 13,6 282 288 288 303 287 294 294 309
1x70mr - 15,4 - - - - 358 365 365 382
1x95mr - 17,1 - - - - 452 460 460 480
1x120mr - 19,1 - - - - 558 568 568 593
1x150mr - 20,9 - - - - 668 679 679 707
1x185mr - 22,9 - - - - 805 818 818 848
1x240mr - 25,8 - - - - 1011 1027 1027 1065
2x4sr 12,6 | 13,0 218 215 215 250 230 227 227 264
2x6sr 13,6 | 14,0 256 252 252 293 270 265 265 308
2x10sr 15,2 | 15,6 324 317 317 366 339 331 331 383
2x16sr 171 | 17,5 418 408 408 469 434 423 423 487
2x16mr 18,0 | 18,4 452 440 440 507 470 457 457 527
2x25sr 20,1 | 20,5 579 562 562 644 598 580 580 665
2x25mr 20,8 | 21,2 613 594 594 682 634 613 613 704
2x35mr 22,8 | 23,2 746 721 721 825 768 742 742 849
2x50mr 26,0 | 26,4 986 951 951 1084 1010 975 975 1111
3xdsr 13,1 | 13,6 235 233 233 267 248 245 245 282
3x6sr 14,2 | 14,6 278 275 275 315 293 289 289 331
3x10sr 15,9 | 16,3 356 351 351 399 371 365 365 416
3x16sr 17,9 | 184 464 456 456 515 481 472 472 534
3x16mr 18,9 | 19,3 498 489 489 553 517 507 507 574
3x25sr 21,2 | 21,6 647 633 633 71 667 652 652 733
3x25mr 21,9 | 22,3 683 668 668 750 704 688 688 774
3x35mr 24,3 | 24,7 847 829 829 928 871 851 851 953
3x50mr 27,5 | 27,9 1113 1087 1087 1210 1140 1112 1112 1238
4x4sr 14,0 | 14,5 264 262 262 299 279 276 276 316
4x6sr 15,2 | 15,7 316 313 313 355 332 328 328 373
4x10sr 171 | 17,6 407 402 402 454 425 420 420 473
4x16sr 19,4 | 19,9 537 529 529 591 556 548 548 613
4x16mr 20,5 | 21,0 575 566 566 634 597 587 587 658
4x25sr 23,0 | 23,5 768 755 755 839 791 777 777 864
4x25mr 241 | 24,5 820 806 806 898 845 830 830 925
4x35mr 26,5 | 26,9 | 1006 988 988 1094 1033 1014 1014 1124
4x50mr 30,1 | 30,6 1331 1306 1306 1437 1362 1335 1335 1470
5x4sr 15,0 | 15,6 304 302 302 343 321 318 318 362
5x6sr 16,4 | 16,9 371 368 368 416 389 386 386 436
5x10sr 18,5 | 19,0 479 473 473 531 499 493 493 553
5x16sr 21,0 | 21,6 631 623 623 693 654 645 645 718
5x16mr 22,3 | 22,8 675 665 665 741 700 689 689 768
5x25sr 25,3 | 25,8 912 899 899 995 939 925 925 1024
5x25mr 26,2 | 26,8 960 946 946 1047 989 974 974 1078
5x35mr 28,9 | 29,5 1192 1173 1173 1293 1224 1204 1204 1326
5x50mr 33,4 | 34,3 1625 1595 1595 1751 1692 1663 1663 1828
3x25sr+1x16sr 22,3 | 22,8 720 708 708 789 741 728 728 811
3x25mr+1x16sr | 24,1 | 24,5 816 798 798 896 841 823 823 924
3x35mr+1x16sr 256 | 26,1 934 916 916 1020 959 940 940 1047
3x50mr+1x25sr | 29,1 | 29,5 | 1231 1206 1206 1334 1259 1233 1233 1364
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PvBSHv,APVvBSHv

Power cables: copper or aluminium conductors, XLPE insulation, inner PVC-compound
sheath, armour of steel galvanized bands, PVC-compound protection hose

PvBaSHv, APvBaSHv

Power cables: copper or aluminium conductors, XLPE insulation, inner PVC-compound
sheath, armour of aluminium or aluminium alloy bands, PVC-compound protection hose
PvBSHvng(A), APvBSHvng(A)

Power cables: copper or aluminium conductors, XLPE insulation, inner flame-retardant PVC-
compound sheath, armour of steel galvanized bands, flame-retardant PVC-compound
protection hose

PvBaSHvng(A), APvBaSHvng(A)

Power cables: copper or aluminium conductors, XLPE insulation, inner flame-retardant PVC-compound sheath, armour of
aluminium or aluminium alloy bands, flame-retardant PVC-compound protection hose

PvBSHvng(A)-HL, APvBSHvng(A)-HL

Power cables: copper or aluminium conductors, XLPE insulation, inner flame-retardant PVC-compound sheath, armour of steel
galvanized bands, cold-resistant, flame-retardant PVC-compound protection hose

PvBaSHvng(A)-HL, APvBaSHvng(A)-HL

Power cables: copper or aluminium conductors, XLPE insulation, inner flame-retardant PVC-compound sheath, armour of
aluminium or aluminium alloy bands, cold-resistant, flame-retardant PVC-compound protection hose

PvBSHvng(A)-LS, APvBSHvng(A)-LS

Power cables: copper or aluminium conductors, XLPE insulation, inner low-smoke PVC-compound sheath, armour of steel
galvanized bands, low-smoke PVC-compound protection hose

PvBaSHvng(A)-LS,APvBaSHvng(A)-LS

Power cables: copper or aluminium conductors, XLPE insulation, inner low-smoke PVC-compound sheath, armour of aluminium or
aluminium alloy bands, low-smoke PVC-compound protection hose

PvBSHp, APvBSHp

Power cables: copper or aluminium conductors, XLPE insulation, inner PVC-compound sheath, armour of steel galvanized bands,
polyethelene protection hose

PvBaSHp, APvBaSHp

Power cables: copper or aluminium conductors, XLPE insulation, inner PVC-compound sheath, armour of aluminium or aluminium
alloy bands, polyethelene protection hose

APPLICATION OKP CODES
For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of 352100 the cable with copper conductors for nominal voltage 0,66 kV
0,66 and 1kV and nominal frequency of 50 Hz. 353300 the cable with copper conductors for nominal voltage 1 kV

The cables are designed for needs of the national economy and used in industrial and power facilities. 352200 the cable with aluminium conductors for nominal voltage 0,66 kV
The “ng(A)-LS"-type cables can be used at nuclear plants outside containment areain class 2, 3and 4 353700 the cable with aluminium conductors for nominal voltage 1 kV
automated systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with XLPE insulation and PVC-compound protection hose are designed for single laying in

cable works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical

installations and production rooms where only periodical presence of operating personnel is possible.

Atthatitis necessary to use passive fire protection.

The “ng(A)"-type cables with XLPE insulation and flame-retardant PVC-compound protection hose are

designed for laying in cable works of outdoor (open) electrical installations that s in rail bridges and cable

galleries.

The “ng(A)-LS’-type cables with XLPE insulation and low-smoke PVC-compound protection hose are

designed for bunched laying in cable works and rooms of inner (close) electrical installations incl. objects

of use of nuclear energy as well as for use in building constructions.

The “ng(A)-HL -type cables with XLPE insulation and outer cold-resistant, flame-retardant PVC-

compound sheath are designed for bunched laying in cable works and rooms of outdoor (open) electrical

installations incl. ones used in climatic conditions with temperature decreased to -60°C.

The cables with XLPE insulation and polyethylene protection hose are designed for laying in ground

(trench) independently on corrosion activity of ground and ground waters. Itis allowed to use cables with

armor from steel galvanized bands for laying through unnavigable rivers and water bodies at condition of

bite.
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TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:

For the cables

APVBSHv, PvBSHv, APvBSHp and PvBSHp............. UHL and T, placement categories 1 and 5
For the cables APvBSHvng(A) and VPvSHvng(A).. UHL, placement categories 1 and 5
For the cables APvBSHvng(A)-HL, PvBSHvng(A)-HL. HL, placement category 1
For the cables APvBSHvng(A)-LS and PvBSHvng(A)-LS......UHL and V, placement category 5

Operating temperature range:
For the cables APvBSHv, PvBSHv, APvBSHp, PvBSHp, APvBSHvng(A),
PvBSHvng(A), APvBSHvng(A)-LS and PvBSHvNg(A)-LS..........ccovrvvvnt
For the cables
APVBSHvng(A)-HL and PVBSHVNG(A)-HL.........ccoorreerrreierrrirrerrienninn:
Relative air humidity at max +35 °C
Cable conductor continuos operating heating temperature max.

Laying and installation of cables without preheating are performed at temperature not
less than:

for the cables APvBSHv, PvBSHv, APvBSHp, PvBSHp,

APvBSHvng(A), PvBSHvng(A), APvBSHvng(A)-LS and PvBSHvng(A)-LS
for the cables APvBSHvng(A)-HL, PvBSHvng(A)-HL and APvBSHv-HL
Nominal frequency

Test AC voltage with frequency of 50 Hz:
fOr the VOItAgE 0,66 KV.......cc.uiviriiiiiiiie st 3kV
FOr e VOIAZE 1 KVt 3,5kV

Minimal bending radius at laying and installation:
for single-core cables.
for multi-core cables.

10 outer cable diameters
....1,5 outer cable diameters

Max allowed pulling force during cable tracing
for the cables with copper conductors............
for the cables with aluminium conductors...

........ 50 N/mm?
30 N/mm?

Construction length with the main core’s cross-section:
up to 16 mm’
from 25 to 70 mm’
from 95 mm’ and more ..
Guarantee use period.
Service life

5 years from data of input of the cable into operation
............................................ 30 years

Technical standards of single-core cables armoured with bands from aluminium alloy
correspond to technical standards of multi-core cables armoured with steel bands.

PRODUCT CATALOGUE

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green and
yellow. Nominal thickness of insulation and color of multi-core cables are specified in the Appendix on
page 96.

3.Stranding: insulated conductors of two-, three-, four- and five-core cables are stranded; two-,
three- and five-core cables have cores with identical core’s cross-sections; four-core cables have all
cores with identical core’s cross-sections and one core with a smaller cross-section (grounding
conductor (PE) or neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with
smaller core’s cross-sections) and grounding conductors comply with the parameters specified in the
Appendix on page 123.

4. Inner sheath: for the cables of APvBSHyv, PvWBSHv, APvBaSHv, PvVBaSHv, APvBSHp, PvVBSHp,
APvBaSHp and PvVBaSHp types: PVC-compound. For the cables of APvBSHvng(A), PvBSHvng(A),
APvBaSHvng(A) and PvBaSHvng(A) types: flame-retardant PVC-compound. For the cables of
APVBSHvng(A)-HL, PvBSHvng(A)-HL, APvBaSHvng(A)-HL and PvBaSHvng(A)-HL types: cold-
resistant, flame-retardant PVC-compound. For the cables of APvBSHvng(A)-LS, PvBSHvng(A)-LS,
APvBaSHvng(A)-LS and PvBaSHvng(A)-LS types: low-smoke PVC-compound.

Inner sheath fills intervals between insulated conductors of multiple conductor cable giving to the cable
form close to circular one. Nominal thickness of inner sheath is specified in the Appendix on page 123.

5. Armour: for multi-core cables it is from two steel galvanized bands, for single-core cables it is from
aluminium or aluminium alloy bands applied by such way that upper band should overlap gap between
coils of lower band. At that gap between coils of each band must not exceed 50 % of band width.
Nominal thickness of armor bands is specified in the Appendix on page 123.

6. Protection hose: for the cables of APvBSHv, PvWBSHv, APvBaSHv and PvVBaSHv types: PVC-
compound. For the cables of APvBSHvng(A), PvBSHvng(A), APvBaSHvng(A) and PvBaSHvng(A)
types: flame-retardant PVC-compound. For the cables of APvBSHvng(A)-HL, PvBSHvng(A)-HL,
APvBaSHvng(A)-HL and PvBaSHvng(A)-HL types: cold-resistant, flame-retardant PVC-compound.
For the cables of APvBSHvng(A)-LS, PvBSHvng(A)-LS, APvBaSHvng(A)-LS and PvBaSHvng(A)-LS
types: low-smoke PVC-compound. For the cables of APvBSHp, PvWBSHp, APvBaSHp and PvVBaSHp
types: polyethylene. Nominal thickness of protection hose is specified in the Appendix on page123.

The single-core cables with copper conductors, round

Number and Nominal
nominal outer Weight of Weight of
cross-section of |  diameter of 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg
cores, of the cable, mm
mm 0,66 kV| 1kV PvBaSHv |PvBaShvng(A)|PvBaShvng(A)HL[PvBaShvng(A-LS|  PvBaSHp PvBaSHv |PvBaShvng(A)PvBaShvng(A}HL|PvBaShvng(A)-LS|  PvBaSHp
1x4sr 14,6 | 14,6 297 293 293 335 266 296 293 293 334 265
1x6sr 14,6 | 14,6 310 307 307 347 279 310 306 306 346 278
1x10sr 14,6 | 14,6 337 334 334 373 306 336 334 334 371 304
1x16sr 14,6 | 14,6 378 377 377 412 347 376 376 376 411 345
1x16mr 14,6 | 14,6 374 374 374 408 343 373 374 374 406 342
1x25sr 14,8 | 15,0 441 443 443 473 409 447 449 449 480 415
1x25mr 15,1 | 15,3 455 457 457 488 422 461 463 463 495 428
1x35mr 16,1 | 16,3 557 559 559 593 522 564 566 566 600 529
1x50mr 17,6 | 17,8 744 746 746 784 705 751 753 753 792 712
1x70mr - 19,6 - - - - - 943 945 945 988 899
1x95mr - 21,3 - - - - - 1203 1205 1205 1253 1156
1x120mr - 22,9 - - - - - 1470 1472 1472 1524 1418
1x150mr - 24,7 - - - - - 1767 1769 1769 1827 1712
1x185mr - 271 - - - - - 2169 2173 2173 2241 2085
1x240mr - 29,6 - - - - - 2699 2703 2703 2778 2607
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The cables with copper conductors, round

Nominal .
Number and outer Weight of Weight of
nominal section | diameter of | 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for voltage of 1 kV, kg
of conductors, | the cable, mm
2
MM 0,66 kV 1kV PvBSHv |PvBSHvng(A)PvBSHwg(AHHL|PvBSHvngA)-LS| PvBSHp PvBSHv [PvBSHvng(A)PvBSHvng(AMHL|PvBSHWNg(AMLS|  PvBSHp
2x4sr 13,6 | 14,0 358 356 356 393 328 374 372 372 410 343
2x6sr 14,6 | 15,0 430 426 426 468 398 447 443 443 487 413
2x10sr 16,2 | 16,6 559 553 553 604 523 577 570 570 624 540
2x16sr 18,1 | 18,5 736 726 726 789 694 755 745 745 810 713
2x16mr 19,0 | 19,4 779 768 768 836 736 800 788 788 859 756
2x25sr 211 | 21,5 1030 1013 1013 1097 981 1052 1034 1034 1121 1002
2x25mr 21,8 | 22,2 1075 1057 1057 1146 1025 1099 1079 1079 1171 1047
2x35mr 23,8 | 24,2 1335 1311 1311 1416 1280 1360 1335 1335 1443 1304
2x50mr 272 | 276 1827 1794 1794 1931 1739 1855 1821 1821 1962 1766
3x4sr 14,2 | 14,6 404 402 402 439 372 421 419 419 457 388
3x6sr 15,2 | 15,7 493 491 491 532 459 511 509 509 552 476
3x10sr 16,9 | 17,3 657 652 652 702 619 676 671 671 723 637
3x16sr 18,9 | 19,4 885 878 878 939 842 906 898 898 961 862
3x16mr 19,9 | 20,3 931 922 922 988 885 953 943 943 1012 906
3x25sr 22,2 | 22,6 1257 1244 1244 1323 1205 1280 1266 1266 1349 1228
3x25mr 22,9 | 234 1307 1293 1293 1377 1254 1332 1317 1317 1404 1278
3x35mr 255 | 25,9 1667 1650 1650 1753 1585 1695 1676 1676 1783 1611
3x50mr 28,7 | 29,1 2284 2259 2259 2386 2191 2314 2288 2288 2419 2220
4x4sr 15,0 | 15,5 465 464 464 502 431 484 483 483 523 450
4x6sr 16,2 | 16,7 576 574 574 618 539 596 594 594 640 559
4x10sr 18,1 | 18,6 771 767 767 820 730 793 788 788 843 750
4x16sr 20,4 | 20,9 1067 1060 1060 1124 1020 1091 1083 1083 1150 1043
4x16mr 21,5 | 22,0 1119 1110 1110 1180 1069 1144 1135 1135 1207 1093
4x25sr 24,0 | 24,5 1544 1532 1532 1618 1488 1571 1558 1558 1646 1513
4x25mr 25,3 | 25,8 1626 1614 1614 1710 1545 1655 1642 1642 1741 1573
4x35mr 27,7 | 28,2 2054 2037 2037 2148 1964 2085 2068 2068 2182 1994
4x50mr 31,3 | 31,8 2841 2817 2817 2953 2739 2875 2850 2850 2990 2772
5x4sr 16,0 | 16,6 538 536 536 579 502 560 558 558 603 522
5x6sr 17,4 | 18,0 678 675 675 725 638 693 690 690 742 652
5x10sr 19,5 | 20,0 914 909 909 969 869 939 933 933 995 893
5x16sr 22,1 | 22,6 1272 1265 1265 1337 1221 1299 1291 1291 1366 1247
5x16mr 23,3 | 23,8 1331 1322 1322 1400 1277 1360 1350 1350 1431 1304
5x25sr 26,5 | 27,0 1869 1858 1858 1958 1784 1900 1888 1888 1991 1813
5x25mr 27,5 | 28,0 1939 1926 1926 2032 1851 1973 1959 1959 2068 1882
5x35mr 30,2 | 30,7 2471 2453 2453 2577 2373 2507 2489 2489 2616 2407
5x50mr 346 | 351 3480 3451 3451 3612 3367 3520 3490 3490 3655 3406
3x25sr+1x16sr 23,3 | 23,8 1436 1425 1425 1507 1382 1461 1449 1449 1534 1405
3x25mr+1x16sr 25,3 | 25,8 1566 1550 1550 1652 1485 1595 1579 1579 1684 1513
3x35mr+1x16sr 26,8 | 27,3 1864 1847 1847 1955 1777 1893 1875 1875 1987 1805
3x50mr+1x25sr 30,3 | 30,8 2570 2546 2546 2678 2471 2602 2577 2577 2712 2502
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The cables with copper conductors, sector
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Number and Nomimal Weight of

nomimal . outer 1 km of the cable for the voltage 1 kV, kg
cross-section diameter of

of r(:‘c::‘gs, the cable, mm PVBSHv | PvBSHvng(A) | PVBSHvng(AFHL | PvBSHvng(A)-LS PVBSHp
2x70 27,4 1964 1962 1962 2060 1875
2x95 29,4 2493 2491 2491 2598 2397
2x120 33,8 3121 3113 3113 3246 3010
2x150 36,2 3763 3757 3757 3908 3647
2x185 38,7 4525 4518 4518 4680 4400
2x240 44,6 5747 5731 5731 5935 5602
3x70 31,4 2701 2698 2698 2808 2598
3x95 36,2 3600 3594 3594 3738 3483
3x120 39,2 4392 4385 4385 4542 4265
3x150 43,6 5377 5362 5362 5552 5236
3x185 48,0 6577 6563 6563 6780 6423
3x240 53,8 8549 8534 8534 8779 8376
4x70 36,2 3550 3544 3544 3689 3434
4x95 40,2 4602 4594 4594 4756 4472
4x120 43,6 5692 5676 5676 5865 5550
4x150 48,0 6929 6915 6915 7132 6775
4x185 53,8 8817 8802 8802 9047 8644
4x240 58,6 11057 11035 11035 11328 10834
5x70 39,2 4306 4299 4299 4459 4180
5x95 44,6 5686 5670 5670 5866 5540
5x120 50,0 7058 7044 7044 7272 6898
5x150 55,2 8973 8949 8949 9219 8795
5x185 60,6 10964 10941 10940 11250 10733
5x240 64,6 13553 13528 13528 13859 13307
3x70+1x35 36,2 3226 3220 3220 3364 3110
3x95+1x50 40,2 4205 4198 4198 4360 4075
3x120+1x70 43,6 5225 5209 5209 5398 5083
3x150+1x70 48,0 6195 6182 6182 6399 6042
3x185+1x95 53,8 7974 7959 7959 8203 7801
3x240+1x120 58,6 9963 9940 9940 10234 9740

The cables with aluminium conductors, sector
Number and Nomimal Weight of
crg‘s%rpslglﬂon g out:;r ) 1 km of the cable for the voltage 1 kV, kg

of ;?nrzes, th|: :::eblz rn?m APVBSHv | APVBSHvng(A) | APvBSHvng(A)HL| APVBSHvng(A}LS|  APVBSHp
2x70 27,4 1118 1116 1116 1214 1029
2x95 29,4 1345 1343 1343 1450 1249
2x120 33,8 1652 1644 1644 1777 1542
2x150 36,2 1936 1930 1930 2081 1820
2x185 38,7 2260 2254 2254 2416 2136
2x240 44,6 2836 2820 2820 3024 2691
3x70 31,4 1431 1429 1429 1539 1329
3x95 36,2 1878 1872 1872 2016 1761
3x120 39,2 2189 2182 2182 2339 2062
3x150 43,6 2636 2622 2622 2811 2495
3x185 48,0 3180 3166 3166 3383 3026
3x240 53,8 4183 4167 4167 4412 4009
4x70 36,2 1858 1852 1852 1996 1741
4x95 40,2 2305 2298 2298 2460 2175
4x120 43,6 2754 2739 2739 2928 2612
4x150 48,0 3274 3261 3261 3477 3121
4x185 53,8 4289 4274 4274 4517 4116
4x240 58,6 5234 5212 5212 5506 5011
5x70 39,2 2191 2184 2184 2344 2064
5x95 44,6 2815 2800 2800 2996 2670
5x120 50,0 3387 3372 3372 3601 3226
5x150 55,2 4405 4381 4381 4651 4227
5x185 60,6 5303 5280 5280 5589 5072
5x240 64,6 6275 6250 6250 6581 6029
3x70+1x35 36,2 1748 1742 1742 1886 1632
3x95+1x50 40,2 2167 2160 2160 2322 2037
3x120+1x70 43,6 2598 2583 2583 2772 2457
3x150+1x70 48,0 3032 3018 3018 3235 2878
3x185+1x95 53,8 4003 3988 3988 4232 3830
3x240+1x120 58,6 4862 4839 4839 B 4639
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The single-core cables with aluminium conductors, round

Number Nomimal
and nomimal outer Weight of Weight of
cross-section diameter of 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for the voltage 1 kV, kg
of cores, the cable, mm
mm 0,66 kV 1kV | APvBaSHv| APvBaSHvng(A)|APvBaSHvng(A)-HL|{APvBaSHwng(A-LS| APvBaSHp| APvBaSHv|APvBaSHvng(A)/APvBaSHvng(A)-HL| APvBaShvng(A)-LS| APvB a SHp
1x4sr 14,6 | 14,6 297 293 293 335 242 296 293 293 334 241
1x6sr 14,6 | 14,6 311 307 307 347 243 310 306 306 346 242
1x10sr 14,6 | 14,6 337 334 334 373 246 336 334 334 371 245
1x16sr 14,6 | 14,6 378 377 377 412 251 376 376 376 411 249
1x16mr 14,6 | 14,6 374 374 374 408 245 373 374 374 406 245
1x25sr 14,8 | 15,0 441 443 443 473 260 447 449 449 480 265
1x25mr 15,1 | 15,3 455 457 457 488 270 461 464 464 495 276
1x35mr 16,1 | 16,3 557 559 559 593 Sl 564 566 566 600 321
1x50mr 17,6 | 17,8 744 746 746 784 391 751 753 753 792 398
1x70mr - 19,6 - - - - - 943 945 945 988 476
1x95mr - 21,3 - - - - - 1203 1205 1205 1254 581
1x120mr - 22,9 - - - - - 1470 1472 1472 1524 681
1x150mr - 24,7 - - - - - 1768 1769 1769 1727 801
1x185mr - 271 - - - - - 2170 2173 2173 2241 949
1x240mr - 29,6 - - - - - 2699 2703 2703 2778 1147
The cables with aluminium conductors, round
Nominal
Nunrgik‘::ai:1 :Ind outer Weight of Weight of
cross-section diameter of 1 km of the cable for the voltage 0,66 kV, kg 1 km of the cable for voltage of 1km, kg
the cable, mm
of cores, !

mm 0,66 kV 1kVv APVBSHv |APvBSHvng(A)APvBSHvng(A}HL|APvBSHvng(AHLS| APVBSHp | APVBSHv APvBaUS\;-lvng APvBSHvng(A)-HL|APvBSHvng(A)-LS| APVBSHp
2x4sr 13,6 14,0 310 308 308 344 280 326 323 323 362 295
2x6sr 14,6 | 15,0 358 354 354 396 325 375 370 370 415 341
2x10sr 16,2 16,6 439 433 433 484 403 457 451 451 504 420
2x16sr 18,1 | 18,5 542 532 532 595 501 562 551 551 616 519
2x16mr 19,0 19,4 584 572 572 641 540 605 592 592 663 560
2x25sr 211 21,5 728 712 712 795 680 751 733 733 820 701
2x25mr 21,8 | 22,2 768 750 750 839 718 792 772 772 864 740
2x35mr 23,8 | 24,2 918 893 893 999 862 943 917 917 1026 887
2x50mr 272 | 27,6 1195 1162 1162 1299 1107 1223 1189 1189 1330 1134
3x4sr 14,2 | 14,6 331 330 330 366 300 348 347 347 385 316
3x6sr 15,2 15,7 385 382 382 424 351 403 400 400 443 368
3x10sr 16,9 17,3 477 473 473 522 439 496 491 491 543 457
3x16sr 18,9 19,4 595 587 587 648 551 615 607 607 670 571
3x16mr 19,9 | 20,3 637 629 629 695 592 660 650 650 719 613
3x25sr 22,2 | 22,6 805 792 792 871 753 828 814 814 897 775
3x25mr 229 | 234 847 832 832 917 793 872 856 856 944 817
3x35mr 25,5 | 25,9 1041 1024 1024 1127 959 1069 1051 1051 1157 985
3x50mr 28,7 | 2941 1336 1311 1311 1438 1243 1366 1340 1340 1470 1272
4x4sr 15,0 15,5 368 367 367 406 335 388 386 386 427 353
4x6sr 16,2 16,7 431 429 429 473 395 451 449 449 495 414
4x10sr 18,1 18,6 531 527 527 580 490 553 548 548 604 511
4x16sr 20,4 | 20,9 680 673 673 737 633 703 696 696 762 655
4x16mr 21,5 | 22,0 727 719 719 789 678 753 744 744 816 702
4x25sr 24,0 | 245 941 929 929 1015 885 968 955 955 1044 911
4x25mr 25,3 | 25,8 1012 1000 1000 1096 931 1041 1028 1028 1127 959
4x35mr 27,7 | 28,2 1219 1203 1203 1314 1130 1251 1233 1233 1347 1160
4x50mr 31,3 | 31,8 1576 1553 1553 1689 1475 1611 1586 1586 1726 1508
5x4sr 16,0 | 16,6 417 416 416 459 381 439 437 437 483 402
5x6sr 17,4 18,0 497 494 494 544 457 512 509 509 561 471
5x10sr 19,5 | 20,0 614 610 610 669 569 639 634 634 696 593
5x16sr 22,1 22,6 788 780 780 852 737 815 807 807 881 762
5x16mr 23,3 | 23,8 842 833 833 911 788 871 861 861 942 816
5x25sr 26,5 | 27,0 1115 1104 1104 1204 1030 1147 1134 1134 1238 1059
5x25mr 27,5 | 28,0 1172 1159 1159 1264 1083 1205 1192 1192 1300 1115
5x35mr 30,2 | 30,7 1427 1410 1410 1534 1330 1463 1445 1445 1572 1364
5x50mr 346 | 351 1900 1871 1871 2031 1786 1940 1910 1910 2075 1825
3x25sr+1x16sr 23,3 | 23,8 887 876 876 958 833 912 900 900 985 856
3x25mr+1x16sr 25,3 | 25,8 1008 992 992 1094 927 1037 1021 1021 1126 954
3x35mr+1x16sr 26,8 | 27,3 1140 1123 1123 1232 1053 1169 1152 1152 1263 1081
3x50mr+1x25sr 30,3 | 30,8 1468 1445 1445 1576 1370 1500 1476 1476 1611 1400
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Cables without Protective Coverage for the Voltage 3 kV

PVVG, APVWG
PvVGng(A), APVWGng(A)

compound sheath

PvVG-HL,APVVG-HL

compound sheath

Power cables: copper or aluminium conductors, XLPE insulation, PVC-compound sheath
Power cables: copper or aluminium conductors, XLPE insulation, flame-retardant PVC-
PvVGng(A)-HL, APvVGng(A)-HL

Power cables: copper or aluminium conductors, XLPE insulation, cold-resistant, flame-
retardant PVC-compound sheath

Power cables: copper or aluminium conductors, XLPE insulation, cold-resistant PVC-

PvVGng(A)-LS, APVWGng(A)-LS

Power cables: copper or aluminium conductors, XLPE insulation, low-smoke PVC-compound

sheath

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
3kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS’-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with XLPE insulation and outer PVC-compound sheath are designed for single laying in
cable works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installations and production rooms where only periodical presence of operating personnel is possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)-type cables with XLPE insulation and outer flame-retardant PVC-compound sheath are
designed for laying in cable works of outdoor (open) electrical installations that is in rail bridges and
cable galleries.

The “ng(A)-LS™-type cables with XLPE insulation and outer low-smoke PVC-compound sheath are
designed for bunched laying in cable works and rooms of inner (close) electrical installations incl,
objects of use of nuclear energy as well as for use in building constructions.

The “ng(A)-HL -type cables with XLPE insulation and outer cold-resistant, flame-retrdant PVC-
compound sheath are designed for bunched laying in cable works and rooms of outdoor (open)
electrical installations incl. ones used in climatic conditions with temperature decreased to- 60 °C.

The “HL’-type cables with XLPE insulation and outer cold-resistant PVC-compound sheath are
designed for single laying in cable works and rooms  of outdoor (open) electrical installations incl. ones
used in climatic conditions with temperature decreased to- 60 °C.

OKP CODES
353300 the cable with copper conductors for nominal voltage 3kV
353700 the cable with aluminium conductors for nominal voltage 3 kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, of 1st or 2nd class according to
GOST 22483.

2.Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green and
yellow. Nominal insulation thickness, insulation colouring of multi-core cables are specified in the
Appendix on page 123.

3.Stranding: three-core cables have conductors of identical cross-section.

4. Inner sheath (for three-core cable): for the cables of APvVG and PvVG types: PVC-compound. For
the cables of APVWGng(A) and PvWGng(A) types: flame-retardant PVC-compound. For the cables of
APWGng(A)-HLand PvWGng(A)-HL types: cold-resistant, flame-retardant PVC-compound, for the
cables of APVWG-HL and PvVG-HL types: cold-resistant PVC-compound. For the cables of
APVVGng(A)-LS and PvWGng(A)-LS types: low-smoke PVC-compound.

Inner sheath fills intervals between insulated conductors of multiple conductor cable giving to the cable
form close to circular one. Nominal thickness of inner sheath is specified in the Appendix on page 123.
Separation layer (for single-core cables):tapping with PUF-coating compatible with insulation
materials.

5. Screen: tapping with copper band with thickness notless than 0,06 mm with overlapping.

6. Outer sheath:for the cables of APvWGand PvVG types: PVC-compound. For the cables of
APWVGng(A) and PvVGng(A) types: flame-retardant PVC-compound. For the cables of APvVGng(A)-
HLand PvWGng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For the cables of
APVWG-HL and PvWG-HL types: cold-resistant PVC-compound. For the cables of APvVGng(A)-LS and
PvWGng(A)-LS types: low-smoke PVC-compound. Nominal thickness of sheaths is specified in the
Appendix on page 123.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:

For the cables APVWG and PVWG........cccccoovvrviinnen. UHL and T, placement categories 1 and 5
For the cables APVWGNg(A) and PWGNG(A).........cceeevrvenns UHL, placement categories 1 and 5

For the cables APvWGng(A)-HL, PvWGng(A)-HL,
APVWG-HL and PYWG-HL......covivriiiiesciesse s HL, placement category 1
For cables APvWGng(A)-LS and PWGNg(A)-LS...........cccceee. UHL and V, placement category 5

Operating temperature range:

For the cables APWG, PWWG, APvWGng(A),
PvWGng(A), APWWGng(A)-LS and PvWGng(A)-LS...
For the cables

APWGNg(A)-HL, PvWGng(A)-HL, APVWG-HL and PvG-HL..
Relative air humidity at max +35 °C
Cable conductor continuos operating heating temperature maX..............cccovevrrienrirnrinnns 90°C

.. from -50 °C to +50 °C

.from -60 °C to +50 °C

Laying and installation of cables without preheating is performed at temperature not
less than:

For the cables

APWG, PWG, APWGng(A), PvWGng(A), APVWGng(A)-LS, PvWGng(A)-LS
For the cables

APWGNg(A)-HL, PWGng(A)-HL, APWG-HL, PWG-HL
Nomimal freqUenCY ...
Test AC voltage with frequency of 50 Hz..........ccccovvuvvirniinnrineiirnenene

Minimal bending radius at laying and installation:

for single-core cables 10 outer cable diameters

for multi-core cables.........ccccoveveeveeviccrere. ....1,5 outer cable diameters
Max allowed pulling force during cable tracing:

for the cables with cOpper CONAUCEOTS.............ccuriiiririiiess s 50 N/mm’
for the cables with aluminium CONAUCLOTS............ccciveiiiiiiei s 30 N/mm*

Construction length with the main core’s cross-section:
up to 16 mm’
from 25 to 70 mm’ ...
from 95 mm”and more ...
Guarantee use period ..5 years from the date of input of the cable into operation
SEIVICE T8 ...t 30 years
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The cables with copper and aluminium conductors

Number and

46

nomimal Nominal Weight of 1 km of the cable for the voltage 3 kV, kg
cross-section __outer
of cores. diameter of
mme the cable, mm| PWG | PvwWGng(A) [PvWGng(A)-HL| PVWG-HL |PvWGng(A)}-LS| APWG | APwWGng(A) | APvWGng(A)-HL | APVWG-HL | APvVGng(A)-LS
1x10sr 11,4 210 215 215 206 228 150 155 155 146 168
1x16sr 12,4 277 283 283 273 297 181 187 187 177 201
1x16mr 12,8 291 297 297 286 31 194 200 200 189 214
1x25sr 18,5 372 378 378 366 393 222 228 228 217 243
1x25mr 13,8 387 394 394 382 409 235 241 241 230 257
1x35mr 14,8 479 486 486 473 503 272 279 279 266 295
1x50mr 16,1 650 657 657 644 676 336 343 343 330 352
1x70mr 17,7 827 835 835 820 856 403 412 412 396 432
1x95mk 19,8 1092 1103 1103 1084 1129 517 528 528 509 554
1x120mr 21,2 1341 1352 1352 1332 1381 603 615 615 594 643
1x150mr 22,6 1610 1622 1622 1600 1652 699 71" 71 689 741
1x185mr 24,6 1977 1992 1992 1965 2029 842 856 856 829 893
1x240mr 26,9 2477 2494 2494 2464 2534 1018 1034 1034 1004 1074
3x10sr 21,8 743 820 820 732 852 563 641 641 552 672
3x16sr 24,1 988 1081 1081 975 1118 697 790 790 685 827
3x16mr 251 1045 1145 1145 1032 1184 751 852 852 738 891
3x25sr 26,5 1311 1423 1423 1297 1464 859 971 971 845 1012
3x25mr 27,2 1372 1490 1490 1358 1532 911 1029 1029 897 1072
3x35mr 29,4 1689 1825 1825 1674 1871 1063 1199 1199 1048 1245
3x50mr 31,9 2099 2205 2205 2094 2256 1151 1257 1257 1146 1308
3x70ms 35,3 2680 2801 2801 2673 2863 1411 1531 1531 1404 1593
3x95ms 37,3 3438 3566 3566 3430 3633 1716 1844 1844 1708 1910
3x120ms 40,3 4195 4334 4334 4187 4407 1992 2131 2131 1984 2204
3x150ms 43,7 5082 5250 5250 5073 5329 2341 2509 2509 2332 2589
3x185ms 48,1 6216 6405 6405 6204 6500 2820 3009 3009 2807 3104
3x240ms 52,1 7746 7953 7953 7733 8056 3380 3586 3586 3367 3690
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PRODUCT CATALOGUE

Armoured Cables for the Voltage 3 kV

PvBSHv,APvBSHv

Power cables: copper or aluminium conductors, XLPE insulation, inner PVC-compound sheath, armour of
steel galvanized bands, PVC-compound protection hose

PvBaSHv, APvBaSHv

Power cables: copper or aluminium conductors, XLPE insulation, inner PVC-compound sheath, armour of
aluminium or aluminium alloy bands, PVC-compound protection hose

PvBSHvng(A), APvBSHvng(A)

Power cables: copper or aluminium conductors, XLPE insulation, inner flame-retardant PVC-compound
sheath, armour of steel galvanized bands, flame-retardant PVC-compound protection hose
PvBaSHvng(A), APvBaSHvng (A)

Power cables: copper or aluminium conductors, XLPE insulation, inner flame-retardant PVC-compound

PvBSHvng(A)-HL, APvBSHvng(A)-HL

sheath, armour of aluminium or aluminium alloy bands, flame-retardant PVC-compound protection hose

Power cables: copper or aluminium conductor, XLPE insulation, inner flame-retardant PVC-compound sheath, armoured of steel galvanized

bands, cold-resistant, flame-retardant PVC-compound protective hose
PvBaSHvng(A)-HL, APvBaSHvng(A)-HL

Power cables: copper or aluminium conductors, XLPE insulation, inner flame-retardant PVC-compound sheath, armour of aluminium or aluminium

alloy bands, cold-resistant, flame-retardant PVC-compound protection hose

PvBSHvng(A)-LS, APvBSHvng(A)-LS

Power cables: copper or aluminium conductors, XLPE insulation, inner low-smoke PVC-compound sheath, armour of steel galvanized bands, low-

smoke PVC-compound protection hose
PvBaSHvng(A)-LS, APvBaSHvng(A)-LS

Power cables: copper or aluminium conductors, XLPE insulation, inner low-smoke PVC-compound sheath, armour of aluminium or aluminium alloy

bands, low-smoke PVC-compound protection hose
PvBSHp, APvBSHp

Power cables: copper or aluminium conductors, XLPE insulation, inner PVC-compound sheath, armour of steel galvanized bands, polyethylene

protection hose
PvBaSHp, APvBaSHp

Power cables: copper or aluminium conductors, XLPE insulation, inner PVC-compound sheath, armour of aluminium or aluminium alloy bands,

polyethylene protection hose

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
3kVand nominal frequency of 50 Hz.

The cables are intended for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS’-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
(according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with XLPE insulation and PVC-compound protection hose are designed for single laying in
cable works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installations and production rooms where only periodical presence of operating personnel is possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)’-type cables with XLPE insulation and flame-retardant PVC-compound protection hose are
designed for laying in cable works of outdoor (open) electrical installations that is in rail bridges and
cable galleries.

The “ng(A)-LS™type cables with XLPE insulation and low-smoke PVC-compound protection hose are
designed for bunched laying in cable works and rooms of inner (close) electrical installations incl,
objects of use of nuclear energy as well as for use in building constructions.

The “ng(A)-HL"-type cables with XLPE insulation and cold-resistant, flame-retrdant PVC-compound
protection hose are designed for bunched laying in cable works and rooms of outdoor (open) electrical
installations incl. ones used in climatic conditions with temperature decreased to- 60 °C.

The cables with XLPE insulation and polyethylene protection hose are designed for laying in ground
(trenches) independently on corrosion activity of ground and ground waters. It is allowed to use the
cables with armor from steel galvanized bands to lay through unnavigable rivers and water bodies upon
condition of bite.

OKP CODES
353300 the cable with copper conductors for nomimal voltage 3kV
353700 the cable with aluminium conductors for nomimal voltage 3kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, of 1st or 2 nd class
according to GOST 22483.

2.Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green
and yellow. Nominal insulation thickness, insulation colouring of multi-core cables are specified in
the Appendix on page 123.

3.Stranding: three-core cables have conductors of identical cross-section.

4. Inner sheath:for the cables of APvBSHv, PvWBSHv, APvBaSHv, PvVBaSHv, APvBSHp,
PvVBSHp, APvBaSHp and PvVBaSHp types: PVC-compound. For the cables of APvBSHvng(A),
PvBSHvng(A), APvBaSHvng(A) and PvBaSHvng(A) types: flame-retardant PVC-compound. For
the cables of APvBSHvng(A)-HL, PvBSHvng(A)-HL, APvBaSHvng(A)-HLand PvBaSHvng(A)-
HL types: cold-resistant, flame-retardant PVC-compound. For the cables of APvBSHvng(A)-LS,
PvBSHvng(A)-LS, APvBaSHvng(A)-LS and PvBaSHvng(A)-LS types: low-smoke PVC-
compound.

Inner sheath fills intervals between insulated conductors of multiple conductor cable giving to the
cable form close to circular one. Nominal thickness of inner sheath is specified in the Appendix on
page 123.

5. Armour: for multi-core cables: two steel galvanized bands or for single-core cables: aluminium
or aluminium alloy bands applied by so way that upper band should overlap gaps between coils of
lower band. At that a gap between coils of each bands must not exceed 50 % of band width.
Nominal width of bands for armoring is specified in the Appendix on page 123.

6. Protection hose: for the cables of APvBSHv, PvWBSHv, APvBaSHv and PvVBaSHv types:
PVC-compound. For the cables of APvBSHvng(A), PvBSHvng(A), APvBaSHvng(A) and
PvBaSHvng(A) types: flame-retardant PVC-compound. For the cables of APvBSHvng(A)-HL,
PvBSHvng(A)-HL, APvBaSHvng(A)-HLand PvBaSHvng(A)-HL types: cold-resistant, flame-
retardant PVC-compound. For the cables of APvBSHvng(A)-LS, PvBSHvng(A)-LS,
APvBaSHvng(A)-LS and PvBaSHvng(A)-LS types: low-smoke PVC-compound. For the cables of
APvBSHp, PvBSHp, APvBaSHp and PvBaSHp types: polyethylene. Nominal thickness of
protection hose is specified in the Appendix on page 123.
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TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:

For the cables APvBSHv, PvBSHv, APvBSHp, PvBSHp.....UHL and T, placement categories 1 and 5
For the cables APvBSHvng(A) and VPVSHVNg(A)............cccevvvvecd UHL, placement categories 1 and 5
For the cables of APvBSHvng(A)-HL and PvBSHvng(A)-HL HL, placement categories 1
For the cables of APvBSHvng(A)-LS, PvBSHvng(A)-LS.............. UHL and V, placement categories 5

Operating temperature range:

For the cables APvBSHv, PvBSHv, APvBSHp, PvBSHp, APVvBSHvng(A),

PvBSHvng(A), APVBSHvNg(A)-LS, PVBSHVNG(A)-LS.........covoreirireircien: from -50°C to +50 °C
for the cables APvBSHvng(A)-HL and PvBSHvng(A)-HL. ..from -60°C to +50°C
Relative air humidity at max +35°C...........cooovvvvvvrrrrerrrrre.
Cable conductor continuos operating heating temperature MaX.............coc.oueverenrererineeesienenns 90°C

Laying and installation of the cables without preheating is performed at temperature not less
than:

For the cables APvBSHv, PvBSHv, APvBSHp, PvBSHp, APvBSHvng(A), ,
APVBSHvng(A)-LS, PvBSHvng(A)-LS
For the cables APvBSHvng(A)-HL, PvBSHvng (A)-HL and APvBSHv-HL.
NOMIMAl frEQUENCY........ouveriiririiee s
Test AC voltage ith freqUENCY 50 HZ............occuriiiieriieceeesses s 9 5kV

PvBSHvng(A),

Minimal bending radius at laying and installation:
for single-core cables...........cocovnirrriniinns
fOr MUIti-COre CabIES.........cveveieiereicicc e 7.5 outer cable diameters

Max allowed pulling force during cable tracing
for the cables with copper conductors...
for the cables with aluminium conductor.

...50 N/mm’
30 N/mm?

Construction length with the main core’s cross-section:
up to 16 mm’
from 25 to 70 mm’ ....
from 95 mm’ and more
Guarantee use period ... ..5 years from the date of input of the cable into operation
SEIVICE I 1.vvvvvurerireiseie s 30 years

Technical standards of single-core cables, armoured with aluminium alloy bands,
corresponds to technical standards of multi-core cables armoured with steel bands.

The single-core cables with copper and aluminium conductors, round

anﬂunrgsﬁ:lal Ngg‘tienral Weight of 1 km of the cable with copper conductors, kg Weightof 1 km of the cable with aluminium conductors, kg
cross-section | diameter of

of cores, mm* |the cable,mm | . o PvBaSHvng(A) | PvBaSHvng(A)-HL |PvBaSHvng(A-LS| PvBaSHp | APvBaSHv | APvBaSHvng(A) APvBaSHvng(A)-HL | APvBaSHvng(A)-LS | APvBaSHp
1x10sr 15,1 327 349 349 369 295 268 290 290 310 235
1x16sr 16,1 403 427 427 449 369 307 331 331 558 273
1x16mr 16,5 421 446 446 469 386 324 349 349 372 288
1x250k 17,2 507 534 534 557 470 358 384 384 408 320
1x25mr 17,5 526 554 554 577 488 374 401 401 425 336
1x35mr 18,5 627 656 656 682 586 420 449 449 475 379
1x50mr 19,8 827 865 865 893 783 513 552 552 579 469
1x70mr 21,4 1020 1063 1063 1093 973 597 640 640 670 549
1x95mr 23,1 1286 1334 1334 1367 1235 711 759 759 792 660
1x120mr 24,9 1570 1623 1623 1662 1493 832 885 885 924 755
1x150mr 26,3 1853 1910 1910 1951 1772 942 999 999 1040 861
1x185mr 37,9 2216 2277 2277 2321 2129 1080 1141 1141 1185 993
1x240mr 30,2 2737 2805 2805 2853 2643 1278 1346 1346 1393 1184

The three-core cables with copper and aluminium conductors

Numbe:r and Ngumtl:ral Weight of 1km of the cable with copper conductors, kg Weight of 1 km of the cable with aluminium conductors, kg
nomlnal_ diameter of

cross-section the cable

of cores, mm’ mm ’ PvBSHv PvBSHvng(A) | PvBSHvng(A}HL |PvBSHvng(A)-LS PvBSHp APvBSHv | APvBSHvng(A) | APvBSHvng(A)-HL | APvBSHvng(A)-LS | APvBSHp
3x10sr 22,9 907 986 986 1019 854 727 806 806 839 674
3x16sr 254 1181 1276 1276 1317 1100 890 985 985 1026 809
3x16mr 26,3 1247 1349 1349 1392 1162 954 1056 1056 1099 869
3x25sr 27,7 1526 1639 1639 1684 1436 1073 1187 1187 1232 984
3x25mr 28,5 1593 1712 1712 1759 1501 1132 1252 1252 1299 1040
3x35mr 30,6 1929 2067 2067 2118 1830 1303 1441 1441 1492 1204
3x50mr 33,2 2359 2469 2469 2525 2252 1411 1521 1521 1577 1303
3x70ms 36,6 2968 3093 3093 3160 2851 1699 1823 1823 1891 1582
3x95ms 38,6 3743 3876 3876 3948 3620 2021 2154 2154 2226 1898
3x120ms 41,6 4527 4671 4671 4749 4393 2324 2468 2468 2545 2190
3x150ms 45,4 5484 5661 5661 5754 5340 2744 2920 2920 3013 2600
3x185ms 49,4 6614 6808 6808 6909 6457 3218 3411 3411 3513 3060
3x240ms 54,2 8534 8748 8748 8860 8360 4167 4381 4381 4493 3994
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PvEBSHv,APVEBSHv

PvEBaSHv,APVEBaSHv

hose

PvEBSHp, APVEBSHp

PRODUCT CATALOGUE

Power cables: copper or aluminum conductors, XLPE insulation, inner PVC-compound sheath,
foil copper screen, armour of steel galvanized band, PVC-compound protection hose

Power cables: copper or aluminum conductors, XLPE insulation, inner PVC-compound sheath,
foil copper screen, armour of aluminium or aluminium alloy bands, PVC-compound protection

Power cables: copper or aluminum conductors, XLPE insulation, inner PVC-compound sheath,

foil copper screen, armour of steel galvanized band, polyethylene protection hose

PvEBaSHp, APvEBaSHp

Power cables: copper or aluminum conductors, XLPE insulation, inner PVC-compound sheath,
foil copper screen, armour of aluminium or aluminium alloy bands, polyethylene protection

hose

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of 3
kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS™type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with PVC-compound insulation and protection hose are designed for single laying in cable
works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installation and production rooms where only periodical presence of operational personnel is possible.
Atthatitis necessary to use passive fire protection.

The cables with XLPE insulation and polyethylene protection hose are designed for below ground laying
(trenches) apart from corrosive activity of ground and ground water. Application of cables with steel
galvanized band armour is allowed for laying through unnavigable rivers and waters upon bite condition.

OKP CODES
353300 cable with copper conductors for nominal voltage 3 kV
353700 cable with aluminium conductors for nominal voltage 3 kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST22483.

2. Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green and
yellow. Nominal insulation thickness, insulation colouring of multi-core cables are specified in the
Appendix on page 123.

3. Stranding: three-core cables have the cores ofidentical cross-section.

4. Inner sheath (three-core cables): PVC-compound.

Inner sheath fills intervals between insulated conductors of multiple conductor cable giving to the cable
form being close to circular one. Nominal thickness of inner sheath is specified in the Appendix on page
123.

5. Screen: tapping with copper tape with thickness not less than 0,06 mm with overlapping. Cross-
section of copper screen is specified in the Appendix on page 123.

6. Bedding: PVC-compound. Nominal bedding thickness is specified in the Appendix on page 123.

7. Armour: for multi-core cables: two steel galvanized bands; for single-core cables: aluminium or
aluminium alloy bands; tapes are laid so that the upper tape overlaps the gaps between the coils of the
lower tape. Gaps between coils of each tape should not exceed 50% of the width of the tape. Nominal
thickness of the armouring tape is specified in the Appendix on page 123.

8. Protection hose: for the cables of PvEBSHv, APVEBSHv, PvEBaSHv, APvEBaSHv types: PVC-
compound. For the cables of PvEBSHp, APVEBSHp, PvEBaSHp, APVEBaSHp types: polyethylene.
Nominal thickness of the protection hose is specified in the Appendix on page 123

TECHNICAL STANDARDS
Ambient class according to GOST 15150-69............... UHL and T, placement category 1 and 5
Operating temperature FaNGe..................coommmreeeervssssssssssssssssssssssssssssssssnnns from -50°C to +50°C

Relative air humidity at max +35°C.........cccooevrrrrevrvvvverrrssrrn.
Laying and installation of cables without preheating is performed at temperature not

Nominal frequency.
Test AC voltage with frequency of 50 Hz
Cable conductor continuos operating heating temperature max ...

Minimal bending radius at laying and installation:
for Single-Core Cables............rverivirereririerieeesiees
for multi-core cables..........cc.o.cviiinriiiinriiicne

10 outer cable diameters
7,5 outer cable diameters

Max allowed pulling force during cable tracing
For the cables with coopers conductors .
For the cables with aluminium conductors...

.................. 50 N/mm?
30 N/mm?

Construction length with the main core’s cross-section:

UP 0 18 MME oo
from 25 to 70 mm’
FTOM 95 MM” NG MOTE......oovovvvvievvvvviesiiseiesieseseesseseessesessseneenssssssssnsssssnesneeee
Guarantee use period 5 years from date of input of the cable into operation
SEIVICE lIfE..... e 30 years

Technical standards of single-core cables, armoured with aluminium alloy bands,
correspond to technical standards of multi-core cables, armoured with steel bands.
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The single-core cables with copper and aluminum conductors, round

Weight of 1 km of the cable Weight of 1 km of the cable with
Number and, Nominal outer with copper conductors, kg aluminum conductors, kg

nominal ctt).re s diameter of
CroSSSozoM | the cable, mm PvEBaSHv PvEBaSHp APVEBaSHv APVEBaSHp
1x10sr 17,2 432 394 372 335
1x16sr 18,2 BiIS 475 418 379
1x16mr 18,6 536 495 439 398
1x25sr 19,3 627 584 A77 434
1x25mr 19,6 648 605 496 452
1x35mr 20,6 756 710 549 503
1x50mr 21,9 965 916 651 602
1x70mr 285 1170 1117 747 694
1x95mr 25,6 1471 1391 896 817
1x120mr 27,0 1744 1660 1006 922
1x150mr 28,4 2037 1949 1126 1038
1x185mr 30,0 2411 2318 1275 1182
1x240mr 32,3 2950 2848 1490 1389

The three-core calbes with copper and aluminum conductors

Weight of 1 km of the cable Weight of 1 km of the cable

Numberand | \ominal outer with copper conductors, kg with aluminum conductors, kg

'::g::aslei‘t)ir:ns diameter of
i’ > | the cable, mm PVEBSHv PVEBSHp APVEBSHv APVEBSHp
3x10sr 25,4 1110 1044 930 864
3x16sr 27,5 1378 1289 1087 999
3x16mr 28,5 1451 1359 1157 1065
3x25sr 29,9 1740 1643 1288 1191
3x25mr 30,6 1813 1713 1352 1253
3x35mr 33,2 2201 2092 1575 1466
3x50mr 35,9 2682 2567 1734 1619
3x70ms 38,9 3287 3161 2017 1892
3x95ms 40,9 4078 3946 2356 2224
3x120ms 443 4934 4790 2731 2587
3x150ms 48,1 5926 5772 3185 3031
3x185ms 52,9 7440 7270 4044 3874
3x240ms 57,7 9186 8966 4819 4600
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Power Cables for the Voltage 6 kV TU 3530-023-59680332-201

Cables without protection coverage for the voltage 6 kV

VVG,AVVG

sheath
VVGng(A),AVVGng(A)

VVG-HL,AVVG-HL

and outer sheaths

and outer sheaths

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of 6
kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS™-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with inner and outer PVC-compound insulation are designed for single laying in cable works
and production rooms.

Bunched laying of these cables is allowed only in outdoor electrical installation and production rooms
where only periodical presence of operational personnel is possible. At that it is necessary to use
passive fire protection.

The “ng(A)'-type cables with PVC-compound insulation, outer flame-retardant PVC-compound sheath
are designed for laying in cable structures of open (outdoor) electrical installation, that is in rail bridges
and cable galleries.

The “ng(A)-LS-type cables with low-smoke PVC-compound insulation and outer sheath are designed
forbunched laying in cable works in rooms ofindoor (closed) electrical installations inclusive facilities of
using nuclear energy as well as for use in building constructions

The “ng(A)-HL"-type cables with cold-resistant, flame-retardant PVC-compound insulation and outer
cold-resistant, flame-retardant PVC-compound sheath are designed for bunched laying in cable works
and rooms of outdoor (open) electrical installations incl. one used in climatic conditions with
temperature decreased to-60 °C.

The “HL"-type cables with insulation and outer cold-resistant sheath are designed for single laying in
cable works and rooms of outdoor (open) electrical installations incl. one used in climatic conditions with
temperature decreased to-60 °C.

OKP CODE

353000

DESIGN

1. Conductor: copper or aluminum, solid or stranded, round of sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: for the cables of AVVG, VVG, AVVGng(A), VVGng(A) types: PVC-compound. For the
cables of AVVGng(A)-HL, VVGng(A)-HL, AVVG-HL, VVG-HL types: cold-resistant PVC-compound. For
the cables of AVVGng (A)- LS, VVGng (A)-LS types: cold-resistant, low-smoke PVC-compound.
Insulated conductors of multi-core cables are of different colours. Nominal insulation thickness,
insulation colouring of multi-core cables are specified in the Appendix on page 123.

3. Stranding : cables have cores of identical cross-section.

4. Inner sheath: for the cables of AVVG, VVG types: PVC-compound. For the cables of AVVGng(A),
VWWGng(A), AVWGng(A)-HL, VVGng(A)-HL, AVWGng(A)-LS, VVGng(A)-LS types: low-smoke PVC-
compound. For the cables of AVVG-HL, VVG-HL types: cold-resistant PVC-compound.

Inner sheath fills intervals between insulated conductors of multiple conductor cable giving to the cable
form close to circular one. Nominal thickness of inner sheath is specified in the Appendix on page 123.

5. Screen: applied by winding with a gap from two bands of electro conductive cable paper

with nominal thickness not less than 0,12 mm.

6. Metal screen: tapping with two copper bands with thickness not less than 0,06 mm with overlapping.
7. Bedding: tapping of insulated conductors with polypropylene tapewind for the cables of AVVG, VVG,
AVVG-HL, VVG-HL types, tapping of insulated conductors with glass-fabric tapewind for the cables of
AVVGng(A), VVGng(A), AVWGng (A)-HL, VVGng (A)-HL,AVVGng (A)-LS, VVGng (A)-LS types.

8. Outer sheath: for the cables of AVVG, VVG types: PVC-compound. For the cables of AVVGng(A),
VWGng(A) types: flame-retardant PVC-compound. For the cables of AVVGng(A)-HL, VVGng(A)-HL
types: cold-resistant, flame-retardant PVC-compound. For the cables of AVVG-HL, VVG-HL types:

VVGng (A)-LS,AVVGng (A)-LS
Power cables: copper and aluminum conductors, low-smoke PVC-compound insulation, inner

Power cables: copper or aluminium conductors, PVC-compound insulation, inner and outer

Power cables: copper or aluminum conductors, PVC-compound insulation, inner low-smoke
PVC-compound sheath, outer fire-restardant PVC-compound sheath

VVGng(A)-HL, AVVGng(A)-HL

Power cables: copper or aluminum conductors, cold-resistant PVC-compound insulation, inner
low-smoke PVC-compound sheath, outer cold-resistant, fire-retardant PVC-compound sheath

Power cables: copper or aluminum conductors, cold-resistant PVC-compound insulation, inner

cold-resistant PVC-compound. For the cables of AVVGng (A)-LS, VVGng (A)-LS types: low-
smoke PVC-compound. Nominal thickness of sheath is specified in Appendix on the page 123.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:

Forthe cablesAVVG, VWG .... UHL, placement categories1 and 5
Forthe cables AVVGng(A), VVGng(A) ...UHL, placement categories 1 and 5
Forthe cables AVVGng(A)-HL, VVGng(A)-HL, AVVG-HL, VVG-HL.....HL, placement categories 1
Forthe cables AVVGng (A)-LS, VVGNG (A)-LS.......oovverrrernnes UHLand V, placement categories 5

Operating temperature range:

Forthe cables

AVVG, VWG, AVVGng(A), VVGng(A), AVVGng(A)-LS, VVGng(A)-LS............. from-50°Cto +50°C
Forthe cables

AVVGng (A)-HL, VVGng (A)-HL,AVVG -HL, VWG -HL
Relative air humidity at max +35°C
Laying and installation of the cables without preheating is performed at temperature not
less than:

Forthe cables

AVVG, VVG,AVVGng (A), VVGng (A), AVVGNg (A)-LS, VVGNG (A)-LS......rvveerrierrirernnes -15°C
Forthe cables

AVVGng (A)-HL, VVGng (A)-HL,AVVG -HL, VVG-HL....
Nominal frequency..........ccveeevcrenens
TestAC voltage with frequency of 50 H
Minimal bending radius atlaying and installation:
Cable conductor continuos operating heating temperature max...............coccoeevereeeerineeenneens 70°C
Max allowed polling force during cable tracing

for the cables with copper conductors
for the cables with aluminium conductors,
Construction length with the main core’s cross-section:
from 25to 70 mm’
from 95 mm’to 120 mm?’..
from 150 mm’ and more..
Guarantee use period ....5 years from date of input of the cable into operation
SOIVICE ..ottt 30years

....from-60°C to +50°C

Number and |Nominal outer Weight of 1 km of the cable for the voltage 6kV, kg
nominal core’s | diameter of
cross-section, the cable,

mm? mm VG VVGng(A) | VVGng(A)-HL | VVG-HL |VVGng(A}-LS| AVVG |AVVGng(A)| AVVGng(A}HL | AVVG-HL | AVVGng(A)-LS
3x25sr 34,6 1887 2084 2025 1869 2226 1436 1632 1573 1417 1773
3x25mr 58 1995 2200 2138 1974 2357 1535 1740 1677 1514 1896
3x35mr 37,5 2334 2563 2497 2312 2725 1708 1937 1871 1686 2099
3x50mr 38,6 2652 2801 2729 2625 2990 1704 1853 1781 1677 2042
3x70ms 40,6 3241 3399 3322 3211 3611 1972 2130 2052 1942 2341
3x95ms 44,0 4120 4308 4223 4087 4544 2398 2586 2501 2364 2821
3x120ms 47,4 4969 5175 5077 4930 5439 2766 2972 2874 2727 3236
3x150ms 50,4 5862 6083 5977 5819 6371 3121 3342 3236 3079 3630
3x185ms 55,2 7088 7404 7281 7041 7733 3692 4008 3884 3645 4337
3x240ms 58,2 8729 9012 8879 8673 9375 4363 4645 4512 4307 5008
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PvVG, APVWG
PvVGng(A), APvWGng(A)

PvVG-HL,APvVG-HL

compound sheaths
PvVGng (A)-LS,APvVGng (A)-LS

PVC-compound sheath

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of 6
kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS™type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with XLPE insulation and outer PVC-compound sheath are designed for single laying in
cable works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installation and production rooms where only periodical presence of operational personnel is possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)™-type cables with XLPE insulation and outer flame-retardant PVC-compound sheath are
designed for laying in cable works of outdoor (open) electrical installations, that is in rail bridges and
cable galleries.

The “ng(A)-LS™-type cables with XLPE insulation and outer low-smoke PVC-compound sheath are
designed for bunched laying in cable works and rooms of indoor (closed) electrical installations incl.
facilities of nuclear energy using as well as for use in building constructions.

The “ng(A)-HL-type cables with XLPE insulation and outer cold-resistant, flame-retardant PVC-
compund sheath are designed for bunched laying in cable works and rooms of outdoor (open) electrical
installations incl. one used in climatic conditions with temperature decreased to -60 °C.

The “HL-type cables with XLPE insulation and outer cold-resistant PVC-compound sheath are
designed for single laying in cable works and rooms of outdoor (open) electrical installations incl. one
usedin climatic conditions with temperature decreased to -60 °C.

OKP CODE

353000

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Nominal
insulation thickness, insulation colouring of multi-core cables are specified in the Appendix on page
123.

3. Stranding: three-core cables have the identical cross-section.

4. Inner sheath (three-core cables): for the cables of APVWG, PvVG types: PVC-compound. For the
cables of APvWGng (A), PvWGng (A) types: low-smoke PVC-compound. For the cables of APvWGng
(A)-HL, PvVGng (A)- HL types: low-smoke, cold-resistant PVC-compound. For the cables of APVVG -
HL, PvWG-HL types: cold-resistant PVC-compound. For the cables of APvWGng (A)-LS, PvWGng (A)-
LS types: low-smoke PVC-compound.

Inner sheath fills intervals between insulated conductors of multi-core cable, givingto the cable form
being close to circular one. Nominal thickness ofinner sheath is specified in the Appendix on page 123.
5. Screen: applied by winding with a gap from two bands of electro conductive cable paper

with nominal thickness not less than 0,12 mm.

6. Metal screen: tapping with two copper tapes with thickness notless than 0,06 mm with overlapping.
7. Bedding: a tapping insulated conductors with polypropylene tapewind for the cables of APVWG,
PWG@G, APWG-HL, PWG-HL types, a tapping of insulated conductors with glass-fabric tapewind for
cables of APvWGng(A), PvWGng(A), APWGng(A)-HL, PvWGng(A)-HL, APvWGng(A)-LS, PvWGng(A)-
LStypes.

8. Outer sheath: for the cables of APWWG, PvVG types: PVC-compound. For the cables of APvWGng
(A), PvWGng (A) types: flame-retardant PVC-compound. For the cables of APvWGng (A)-HL, PvWGng
(A)-HL types: cold-resistant, flame-retardant P\VVC-compound. For the cables of APVWG - HL, PWWG - HL
types: cold-resistant PVC-compound. For the cables of APvWGng (A)-LS, PvWGng (A)-LS types: low-
smoke PVC-compound.

Nominal sheath thickness is specified in the Appendix on page 123.

PRODUCT CATALOGUE

Power cables: copper or aluminum conductors, XLPE insulation, inner and outer PVC-compound sheath

Power cables: copper or aluminum conductors, XLPE insulation, inner low-smoke PVC-compound sheath,
outer flame-retardant PVC-compound sheath

PvVGng (A)-HL,APvVGng (A)-HL

Power cables: copper or aluminum conductors, XLPE insulation, inner low-smoke PVC-compound sheath,
outer cold-resistant, flame-retardant PVC-compound sheath

Power cables: copper or aluminum conductors, XLPE insulation, inner and outer cold-resistant PVC-

Power cables: copper or aluminum conductors, XLPE insulation, inner and outer cold-resistant, low-smoke

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
For the cables PvWGng, PWG
For the cables APvWGng (A), PvWGng (A).
For the cables APvWGng(A)-
For the cables APvWWGng (A

..UHL and T, placement category 1 and 5
UHL, placement category 1 and 5
-HL, PWWGng(A)-HL, APWG-HL, PWG-HLHL............ placement category 1

)-LS, PWGng (A)-LS.. UHL and V, placement category 5

Operating temperature range:
For the cables APWG, PWG,
APWGNg(A) PWGng(A), APWGNg (A)-LS, PWGNG (A)-LS.....cerrrr from -50°C to +50° C
For the cables APvWGng (A)-HL,

PwWGng (A)- HL, APWG - HL, PvWWGng - HL.
Relative air humidity at max +35°C
Cable conductor continuos operating heating temperature max...

..from -60°C to +50°C

Laying and installation of cables without preheating is performed at temperature not
lower than:

For the cables APVVG, PG,

APVWGng(A) PvWGng(A), APWGng (A)-LS, PWWGng (A)-LS
For the cables APvWGng (A)-HL.

PwWGng (A)- HL, APWG - HL, PWWGng - HL ...
Nominal frequency.
Test AC voltage with frequency of 50 Hz...
Minimal bending radius at wiring and installation..............ccccccconnenne 7,5 outer cable diameters

-15°C

Max allowed pulling force during cable tracing:
for the cables with copper conductors.......
for the cables with aluminium conductors..

Construction length with the main core’s cross-section:
from 25 to 70 mm’
from 95 mm” to 120 mm
from 150 mm’ and more....
Guarantee use period
Service life

5 years from date of input of the cable into operation
30 years

The cables with copper and aluminum conductors

Number and’ Nominal outer Weight of 1 km of the cable for the voltage 6kV, kg

nominal core’s | giameter of
Cross- the cable,

section, mm mm PWG |PvVGng(A)PvWGng(A)-HL| PWWG-HL [PwWGng(A)-LS| APWG |APVVGng(A) | APVWGng(A)-HL |APVVG-HL |[APVWGng(A)-LS
3x25sr 32,5 1650 1825 1825 1633 1876 1197 1373 1373 1180 1422
3x25mr 33,2 1731 1915 1915 1714 1967 1271 1454 1454 1253 1504
3x35mr 35,8 2095 2304 2304 2074 2366 1469 1678 1678 1448 1737
3x50mr 36,6 2400 2541 2541 2379 2605 1452 1593 1593 1431 1657
3x70ms 39,6 2982 3136 3136 2960 3206 1713 1867 1867 1690 1937
3x95ms 41,6 3762 3924 3924 3737 3998 2039 2202 2202 2015 2276
3x120ms 454 4633 4829 4829 4604 4918 2429 2626 2626 2401 2715
3x150ms 48,4 5498 5710 5710 5468 5805 2758 2969 2969 2727 3065
3x185ms 52,4 6625 6856 6856 6591 6959 3229 3459 3459 3195 3563
3x240ms 56,2 8282 8554 8554 8243 8675 3915 4187 4187 3876 4308
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limited liability company
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Armored Cables for the Voltage 6kV

VBSHv, AVBSHv

VBSHvng(A), AVBSHvng(A)

VBSHv -HL,AVBSHv -HL
Power cables: copper or aluminum conductors, cold-resistant PVC-compound insulation, inner sheath and bedding, armour of steel galvanized
band, cold-resistant PVC-compound protection hose.
VBSHvng (A)-LS,AVBSHvng (A)-LS

Power cables: copper and aluminum conductors, cold-resistant, low smoke PVC-compound insulation, inner sheath and bedding, armour of steel
galvanized band, low-smoke PVC-compound protection hose.

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
6kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS"-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
(according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables with PVC-compound insulation and protection hose are designed for single laying in cable
works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installation and production rooms where only periodical presence of operational personnel is possible.

Atthatitis necessary to use passive fire protection.

The “ng(A)’-type cables with PVC-compound insulation and flame-retardant PVC-compound
protection hose are designed for laying in cable works of outdoor (open) electrical installations, thatis in
rail bridges and cable galleries.

The “ng(A)-LS’-type cables with low-smoke PVC-compound insulation and protection hose are
designed for bunched laying in cable works and rooms of indoor (closed) electrical installations incl.
facilities of nuclear energy using as well as for use in building constructions.

The “ng(A)-HL"-type cables with cold-resistant, flame-retardant PVC-compound insulation and cold-
resistant, flame-retardant PVC-compound protection hose are designed for bunched laying in cable
works and rooms of outdoor ( o&)en ) electrical installations incl. one used in climatic conditions with
temperature decreased to -60 'C

The “HL"-type cables with cold- resistant PVC- -compound insulation and protection hose are designed
for single laying in cable works and rooms of outdoor gopen) electrical installations incl. one used in
climatic conditions with temperature decreased to -60 "C.

OKP CODE

353000

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1stor 2nd class according to GOST 22483.

2. Insulation: for the cables of VBSHv, AVBSHv, VBSHvng(A), AVBSHvng(A) types: PVC-compound. For the cables of
VBSHvng (A)-LS, AVBSHvng (A)-LS types: low-smoke PVC-compound. For the cables of VBSHvng (A)-HL, AVBSHvng
(A)- HL, VBSHv - HL, AVBSHy - HL types: cold-resistant PVC-compound. Insulated conductors of multi-core cables are
ofdiffere?égolours. Nominal insulation thickness, insulation colouring of multi-core cables are specified in the Appendix
onpage .

3. Sptrgnding: three-core cables have the identical cross-section.

4. Inner sheath: for the cables of VBSHv, AVBSHv types: PVC-compound. For the cables of VBSHvng(A),
AVBSHvng(A), VBSHvng (A)-HL, AVBSHvng (A)- HL, VBSHvng (A)-LS, AVBSHvng (A)-LS types: low-smoke PVC-
compound. For the cables of VBSHv - HL, AVBSHv - HL types: cold-resistant PVC-compound.

linner sheath fills intervals between insulated conductors of multiple conductor cable giving to the cable form being close
tocircularone. Nominalinner sheath thickness is introduced in Appendix on the page 123.

5. Screen: atapping with two bands of electro conductive cable paper with nominal thickness of notless than 0,12 mm

6. Metal screen: tapping with two copper bands with thickness not less than 0,06 mm with overlapping.

7. Bedding: for the cables of VBSHv, AVBSHv, VBSHv - HL, AVBSHv - HL types: tapping with polypropylene tape, for
the cables of VBSHvng(A), AVBSHvng(A), VBSHvng (A)-HL, AVBSHvng (A)- HL, VBSHvng (A)-LS, AVBSHvng (A)-LS
types: tapping with glass-fabric tape.

8. Bedding: for the cables of VBSHv, AVBSHv types: PVC-compound. For the cables of VBSHvng(A), AVBSHvng(A),
VBSHvng (A)-HL, AVBSHvng (A)- HL types: flame-retardant PVC-compound. For the cables of VBSHv - HL, AVBSHv -
HLtypes: é:old-resistant PVC-compound. For the cables of VBSHvng (A)-LS, AVBSHvng (A)-LS types: low-smoke PVC-
compound.

9. A’:mour: two steel galvanized bands; tapes are laid so that the upper tape overlaps the gaps between the coils of the
lower tape. Gaps between coils of each tape should not exceed 50% of the width of the tape. Nominal thickness of the
armouring tape is specified in the Appendix on page 123.

10. Protection hose: for the cables of VBSHv, AVBSHv types: PVC-compound. For cables of VBSHvng(A),
AVBSHvng(A) types: flame-retardant PVC-compound. For the cables of VBSHvng (A)-HL, AVBSHvng (A)- HL types:
cold-resistant, flame-retardant PVC-compound. For the cables of VBSHv - HL, AVBSHv - HL: cold-resistant PVC-
compound. For thecables of VBSHvng (A)-LS, AVBSHvng (A)-LS types: low-smoke PVC-compound. Nominal protection
hose thickness is specified in the Appendix on page 123

Power cables: copper or aluminum conductors, PVC-compound insulation,
compound sheath, flame-retardant PVC-compound badding, armour of steel galvanized band, flame-
retardant PVC-compound protection hose.

VBSHvng (A)-HL, AVBSHvng (A)-HL

Power cables: copper or aluminum conductors, cold-resistant PVC-compound insulation, inner low-smoke
PVC-compound sheath, flame-retardant PVC-compound beddong, armour of steel galvanized band, cold-
resistant, flame-retardant PVVC-compound protection hose.

Power cables: copper or aluminum conductors, PVC-compound insulation, inner sheath and bedding,
armour of steel galvanized band, PVC-compound protection hose

inner low-smoke PVC-

TECHNICAL STANDARDS
Ambient class according to GOST 15150-69:
For the cables VBSHv, AVBSHuv...................
For the cables the VBSHvng(A), AVBSHvng(A
For the cables

VBSHvng (A)-HL, AVBSHvng (A)-HL, VBSHv-HL, AVBSHv-HL.................. HL, placement category 1
For the cables VBSHvng (A)-LS, AVBSHvng (A)-LS........ccccovenne. UHL and V, placement categories 5
Operating temperature range:

for the cables VBSHv, AVBSHv, VBSHvng(A),
AVBSHvng(A), VBSHvng (A)-LS, AVBSHvng (A)-LS
for the cables VBSHvng (A)-HL, AVBSHvng (A)- HL
VBSHv - HL, AVBSHv - HI
Relative air humidity at max +35°C

.UHL and T, placement categories 1 and 5
...UHL, placement categories 3 and 5

from -50°C to +50°C

from -60°C to +50°C
max 98%

Laying and installation of cables without preheating is performed at temperature not less
than:

for the cables VBSHv, AVBSHv, VBSHvng(A),
AVBSHvng(A), VBSHvng (A)-LS, AVBSHvng (A)-LS
for the cablesVBSHvng (A)-HL, AVBSHvng (A)- HL, VBSHv - HL, AVBSHv - HL ....
Nominal frequency.
Test AC voltage with frequency of 50 Hz: 15kV
Minimal bending radius at laying and installation..................ccccocoeviinniiiennes 7,5 outer cable diameters

Cable conductor continuos operating heating temperature max 70°C
Max allowed pulling force during cable tracing:

for the cables with copper conductors 50 N/mm’
for the cables with aluminium conductors 30 N/mm’
Construction length with the main core’s cross-section

from 25 to 70 mm’ 450 m
from 95 mm’ to 120mm’ 400 m
from 150 mm’ and more. 350 m
Guarantee use period... ..5 years from date of input of the cable into operation
Service life 30 years

Number and Nominal Weight of 1 km of the cable with copper conductors, kg Weight of 1 km of the cable with aluminum conductors, kg
nominal core’s| outer diameter
cross- of the cable, | VBSHV VBSHvng(A) |VBSHvng(A)-HL| VBSHv-HL | VBSHvng(A)-LS| AVBSHv | AVBSHvng(A) |AVBSHvng(A)-HL| AVBSHv-HL|AVBSHvng(A)-LS

section, mm’ mm

3x25sr 38,4 2482 2701 2635 2444 2889 2030 2249 2183 1992 2437
3x25mr 39,1 2602 2830 2760 2562 3035 2142 2370 2300 2101 2574
3x35mr 41,3 2978 3231 3157 2935 3444 2352 2605 2531 2309 2818
3x50ms 42,4 3311 3489 3410 3263 3730 2363 2541 2462 2315 2782
3x70ms 45,2 3982 4218 4126 3929 4500 2712 2948 2856 2660 3230
3x95ms 48,6 4965 5194 5093 4905 5505 3243 3472 3371 3183 3783
3x120ms 52,4 6169 6418 6309 6104 6757 3966 4215 4106 3901 4554
3x150ms 56,2 7249 7523 7399 7175 7910 4508 4782 4658 4434 5169
3x185ms 60,6 8595 8914 8778 8514 9340 5199 5517 5381 5117 5943
3x240ms 63,6 10266 | 10602 10456 10177 11067 5899 6236 6090 5810 6700
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PvBSHv, APvBSHv

PRODUCT CATALOGUE

Power cables: copper or aluminum conductors, XLPE insulation, inner PVC-compound sheath, PVC-

PvBSHvng(A), APvBSHvng(A)

compound protection hose.

protection hose.
PvBSHv -HL,APvBSHv -HL

protection hose.

PvBSHvng (A)-LS, PvWBSHvng (A)-LS

compound bedding, armour of steel galvanized band, PVC-compound protection hose.

Power cables: copper or aluminum conductors, XLPE insulation, inner low-smoke PVC-compoundsheath,
flame-retardant PVC-compound bedding, armour of steel galvanized band, flame-retardant PVC-

PvBSHvng (A)-HL, APvBSHvng (A)-HL
Power cables: copper or aluminum conductors, XLPE insulation, inner low-smoke PVC-compound sheath,
flame-retardant bedding, armour of steel galvanized band, cold-resistant, flame-retardant PVC-compound

Power cables: copper or aluminum conductors, XLPE insulation, inner cold-resistant PVC-compound
sheath, cold-resistant PVC-compound bedding, armour of steel galvanized band, PVC-compound

Power cables: copper or aluminum conductors, XLPE insulation, inner low-smoke PVC-compound sheath, low-smoke PVC-compound bedding,
armour of steel galvanized band, low-smoke PVC-compound protection hose.

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of 6
kV and nominal frequency of 50 Hz.

The cables are designed for needs of the national economy and used in industrial and power facilities.
The “ng(A)-LS’-type cables can be used at nuclear plants in class 2, 3 and 4 automated systems
according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

Cables with XLPE insulation and PVC-compound protection hose are designed for single laying in
cable works and production rooms. Bunched laying of these cables is allowed only in outdoor electrical
installation and production rooms where only periodical presence of operational personnel is possible.
Atthatitis necessary to use passive fire protection.

The “ng(A)-type cables with XLPE insulation and flame-retardant PVC-compound protection hose are
designed for laying in cable works of outdoor (open) electrical installations, that is in rail bridges and
cable galleries.

The “ng(A)-LS"-type cables with XLPE insulation and low-smoke PVC-compound protection hose are
designed for bunched laying in cable works and rooms of indoor (closed) electrical installations incl.
facilities of nuclear energy using as well as for use in building constructions.

The “ng(A)-HL -type cables with XLPE insulation and cold-resistant, flame-retardant protection hose
are designed for bunched laying in cable works and rooms of outdoor (open) electrical installations incl.
one used in climatic conditions with temperature decreased to -60 °C.

OKP CODE

353000

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Nominal
insulation thickness, insulation colouring of multi-core cables are specified in the Appendix on page
123.

3. Stranding: three-core cables with the identical cross-section.

4. Inner sheath: for the cables of APvBSHv, PvBSHv types: PVC-compound. For the cables of
APvBSHvng(A), PvBSHvng(A), APvBSHvng(A)-HL, PvBSHvng (A)-HL, APvBSHvng (A)-LS,
PvBSHvng (A)-LS types: low-smoke PVC-compound. For the cables of APVvBSHv-HL, PvBSHv-HL
types: cold-resistant PVC-compound.

Inner sheath fills intervals between insulated conductors of multi-core cable, givingto the cable form
being close to circular one. Nominal inner sheath thickness is specified in the Appendix on page 123.

5. Screen: a tapping with two tapes of electro conductive cable paper with nominal thickness not less
than0,12mm

6. Metal screen: a tapping with two copper bands with thickness not less than 0,06 mm with
overlapping.

7. Bedding: for the cables of APvBSHv, PvBSHv, APvBSHv-HL, PvBSHv-HL types: a tapping with
polypropylene band. Forthe cables of APvBSHvng(A), PvBSHvng(A), APvBSHvng(A)-HL, PvBSHvng
(A)-HL, APvBSHvng(A)-LS, PvBSHvng (A)-LS types: a tapping with glass-fabric band.

8. Bedding: for the cables of APvBSHv, PvBSHv types: PVC-compound. For the cables of
APVBSHvng(A), PvBSHvng(A), APvBSHvng(A)-HL, PvBSHvng (A)-HL types: flame-retardant PVC-
compound. For the cables of APVvBSHv-HL, PvBSHv-HL types: cold-resistant PVC-compound. For the
cables of APVBSHvng(A)-LS, PvBSHvng (A)-LS types: low-smoke PVC-compound.

9. Armour: two steel galvanized bands, tapes are laid so that the upper tape overlaps the gaps between
the coils of the lower tape. Gaps between coils of each tape should not exceed 50% of the width of the

tape. Nominal thickness of the armouring tape is specified in the Appendix on page 123.

10. Protection hose: For the cables of APvBSHv, PvBSHv types: PVC-compound. For the
cables of APvBSHvng(A), PvBSHvng (A) types: flame-retardant PVC-compound. For the cables
of APvBSHvng(A)-HL, PvBSHvng (A)-HL types: cold-resistant, flame-retardant PVC-compound.
For the cables of APvBSHv-HL, PvBSHv-HL types: cold-resistant PVC-compound. For the cables
of APvBSHvng(A)-LS, PvBSHvng(A)-LS types: low-smoke PVC-compound. Nominal thickness
of protection hose is specified in the Appendix on page 123.

TECHNICAL STANDARDS
Ambient class according to GOST 15150-69:
For the cables APvBSHy, PvBSHuv..................
For the cables APvBSHvng(A), PvBSHvng(A
For the cables APvBSHvng(A)-HL, PvBSHvng(A)-HL,

APVBSHv-HL, PvBSHv-HL HL, placement category 1
For the cables APvBSHvng(A)-LS, PvBSHvng (A)-LS.........ccccceevenne UHL and B, location categories 5
Operating temperature range:

For the cables APvBSHv, PvBSHv, APvBSHvng(A),
PvBSHvng(A), APvBSHvng(A)-LS, PvBSHvng(A)-LS
For the cables APvBSHvng(A)-HL, PvBSHvng(A)-HL,
APVBSHv-HL, PvBSHv-HL

.UHL and T, placement categories 1 and 5
UHL, placement categories 1 and 5

from -50°C to +50° C

from -60°C to +50°C

Relative air humidity at max +35°C max 98%
Laying and installation of cables without preheating is performed

at temperature not less than:

For the cables APvBSHv, PvBSHv, APVvBSHvng(A),

PvBSHvng(A), APvBSHvng(A)-LS, PvBSHvng(A)-LS -15°C

For the cables APvBSHvng(A)-HL, PvBSHvng (A)-HL, APVBSHV-HL, PVBSHV-HL ........ccccoouuuc -30°C
Nominal frequency.
Test AC voltage with frequency of 50 Hz
Minimal bending radius

at laying and installation: 7,5 outer cable diameters
Cable conductor continuos operating heating temperature max 90°C
Max allowed pulling force during cable tracing

for the cables with copper conductors. 50N/mm’
for the cables with aluminium conductors. 30N/mm’
Construction length with the main core’s cross-section

from 25 to 70mm’ 450 m
from 95 mm” to 120 mm’ 400 m
from 150 mm? and more 350m
Guarantee USe Period..........c.uvereenrrrreenns 5 years from from date of input of the cable into operation
Service life 30 years

Number and |Nominal outer Weight of 1 km of the cable with copper conductors, kgl  Weight of 1 km of the cable with aluminum conductors, kg
nominal core’s diameter
cross- | of the cable, | pypsy, | pvBSHvng(A)| PyBSHYNG(AMHL| PYBSHVHL |PyBSHYNG(AILS| APvBSHY | APVBSHvng(A) | APVBSHvng(A)HL |APvBSHv-HL| APYBSHng

section, mm mm (A)-LS
3x25sr 36,7 2243 | 2444 2444 2221 2545 1791 1991 1991 1769 2093
3x25mr 37,4 2338 | 2547 2547 2316 2651 1878 2087 2087 1855 2191
3x35mr 39,6 2709 | 2942 2942 2685 3052 2083 2316 2316 2059 2426
3x50ms 40,4 3025 | 3194 3194 3001 3307 2077 2246 2246 2052 2359
3x70ms 43,8 3659 | 3892 3892 3632 4023 2389 2622 2622 2363 2754
3x95ms 46,2 4561 | 4762 4762 4531 4909 2839 3040 3040 2809 3187
3x120ms 49,6 5457 | 5690 5690 5424 5849 3253 3487 3487 3220 3646
3x150ms 53,4 6724 | 6979 6979 6689 7150 3984 4238 4238 3948 4409
3x185ms 58,2 8066 | 8352 8352 8024 8558 4670 4955 4955 4628 5162
3x240ms 61,6 9765 | 10090 10090 9721 10310 5399 5723 5723 5354 5943
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NUM-j, NUM-o for 0,66 kV under TU 3521-004-59680332-04
Power cables with copper conductors and PVC insulation in PVC sheath

APPLICATION

For transmission and distribution of electric

power in fixed facilities with nominal alternating

voltage of 6 kV and frequency of 50 Hz.
For laying in dry and wet industrial facilities,
special cable tray systems, blocks, in

manufacturing and living buildings and facilities.

For power supplying of electric installations,
demanding cable gland during input.
Cables of NUM-o and NUM-j types do not
spread burning in case of single laying.

nL?rzLeer C(:%?g%?g::(r:}ceizah coﬁgl,j/lc_tgrs
color of NUM-J type
1 green-yellow black
2 - black, blue
black, blue,
3 green-yellow, black, blue P
green-yellow, black, black, blue,
4 blue, brown brown, black
green-yellow, black,
5 blue, brown, black .

The NUM-j, NUM-o cables

DESIGN

1. Conductor: copper, round, 1stor 2nd class according to GOST 22483-77.

2. Insulation: PVC-compound. Insulated conductors have plain color according to the
colors in table to the left. Insulation thickness is specified in the Appendix on page 123.

3. Stranding: insulated conductors of two-, three-, four-, five-core cables are stranded and
have the identical cross-section.

4. Inner sheath: unvulcanized rubber compound, one-core conductors of NUM types are
made without inner sheath. Inner sheath is putin order to fill in the spaces between insulated
cores.

5. Sheath: PVC-compound of grey color, nonsupportive to burning. Insulation thickness is
specified inthe Appendix on page 123.

TECHNICAL STANDARDS

Ambient class UHL, T, placement categories 1 and 5

according to GOST 15150-69:

Operating temperature range:..........cccoouieiiiiiieiieaieesee e from -50°C to +50°C
Relative air humidity at max +35°C..........coiiiiiiiieee e max 98%
Laying and installation of cables without

preheating is performed at temperature not less than:............ccccceooiiiiiiiiiiiiicce
Nominal freQUENCY.......c..eoiiiiiiiiie e
Test AC voltage with frequency of 50 Hz for voltage 0,66 kV: ..
Bending radius at laying and installation:............c.cccccceeiennnnn.

Cable conductor continuos operating heating temperature max ...........cccccoeveerieeninnne 70°C
Max allowed pulling force during cable tracing:............cccceeiveiiiiiiiiiieiicciee 50 N/mm?
Construction length with the main core’s cross-section

UP T0T6 MM’ .ottt ettt e et e et e e eneesneennen 450 m
from 25 MM 10 70 MM’ ..o 300 m
Guarantee use period.. ..5 years from date of input of the cable into operation
SEIVICE T it 30 years

The NUM-o cables

56

e ron et | "o earmuion e | 1k cablowoight k3 | [ congsermeesereanmt | ot eorucioy s | K cable weigh g
1x1,5 5,4 46 2x1,5 8,7 125
1x2,5 6,0 61 2x2,5 9,9 170

1x4 6,6 81 2x4 11,2 229
1x6 71 103 2x6 12,6 303
1x10 sw 8,3 153 2x10 sw 15,4 467
1x16 9,7 223 2x16 18,2 679
2x25 21,4 991
3x1,5 9,1 142 2x35 24,2 1301
3x2,5 10,4 196
3x4 11,8 269
3x6 13,3 361 The NUM-j cables
3x10 sw 16,2 561
3x16 19,6 849 lejmber and nqminal , Nominal outer diameter 1 km cable weight, kg
core’s cross-section, mm of conductor, mm
3x25 23,0 1241 5x1.5 105 191
Bp4es) 25,6 1605 5x2.,5 12.1 271
4x15 9.8 166 Sx4 14,7 412
5x6 16,1 534
4x2,5 11,2 232
5x 10 sw 19,3 808
axa 13,2 336 5x16 23,8 1257
e s =
4x16 21,4 1035 5x35 0.7 2373
£025 810 5559 *Cables have to be made by the customer's request
4x35 28,0 1979
PRODUCT CATALOGUE
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L. TOMSKCABLE

Power Flexible Cables for Nonstationary Laying
TU 3544-024-59680332-2012

KG Power flexible cables: copper conductors

APPLICATION

Cables are designed for connection of
mobile engines, mechanisms and
equipment to power systems for nominal
voltage 380 V, nominal frequency up to
50 Hz and 660 V, nominal frequency up to
400 Hz.

OKP CODE
354400

58 PRODUCT CATALOGUE

KG-HL Power flexible cable: copper conductors, cold-resistant design.

DESIGN

1. Conductor: tinned copper wire, also, 5 class under GOST 22483-77. Number of conductors in cable
isfrom1to5.

2. Winding: current-carrying conductor should be winded with PVC-E sheet.

3. Insulation: polymer high-elastic compound.

Nominalinsulation thickness should correspond to GOST 23286-78.

4. Stranding: insulated conductors should be stranded into the cable. Cables with number of main
cores 2 and 3 could be made with one ground core, or with one or two supplemental cores. In multi-core
cables with identical core’s cross-section one core could be used as neutral core.

5. Sheath: polymer high-elastic compound.

Nominal sheath thickness should correspond to GOST 23286-78.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69.........cccccveveinienenes UHL, HL, placement categories 1, 2
Operating temperature range:
[, from -50°C to +50°C
KG-HL....oooiiiciiieecee ....from -60°C to +50°C
Relative air humidity at Max+35'C........ccoooiiiiiiiiie e max 98%
Installation of cables without preheating is performed

at temperature NOt 1€SS thaN:..........ooiiiii e -30°C
Electrical resistance of conductor during acceptance and

EIIVETY . ..ottt ettt b et b e ettt e e nb e sb et nnes GOST 22483-77

during operation and storage up to 120% from normal value during acceptance and delivery

Electrical resistance of conductor insulation, calculated for 1 km length, not less than:
during acceptance and delIVEIY..........oi it 100MQ
during operation @and STOFAgE.........coiuuiii it e 10MQ

Test voltage under 50Hz frequency between cores in 5 min:
during acceptance and delivery:
For conductors of 380 V voltage
For conductors of 660 V voltage
during operation and storage:
For conductors of 380 V voltage
For conductors of 660 V voltage
Conductors should be mechanically strong:

- with nominal section of main cores 6mm’ and more........................ to multiple bends on +-90° angle
- with nominal section up to 4mm? incl........to multiple bends through roller system with not less than
45000 cycles.

Construction cable length, not less than
- with nominal cross-section of main cores to 35 mm?incl., notless than ...........cc.ccocoovveeeeennn. 150m
- with nominal cross-section of main cores from 50 mm? to 240 mm®incl

Guarantee use period..........coccceeeriieeeiiieeennes 6 months from date of input of the cable into operation
SEIVICE [ttt 5 years
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For the cable of voltage 660 V

€ s £ € = i _ % % .
°8 |s5|c®| o9 |Eg| 22| 85 |E2| 2| 85§ 2| Z¢g 85 |Es|ZE
g% |°8|5=2| EB |Sg|5z2| &% |°8| = | 2% |°8| % | E§ |58 |E®
EY |g2|22| E2 |50|%8| E& | 22| E £ 22| E Eod |&e|E
28 |82 2| 2g |3=| *| 28 |65 | 2 28 |S6%5 | 2 28 |32 |2

5 o 5 5] ] o S}
1x0,75 5,0 31 2x0,75 7.4 66 3x0,75 7,8 76 4x0,75 8,4 91 5x0,75 9,5 113
1x1,00 5,2 34 2x1,00 7,8 75 3x1,00 8,2 88 4x1,00 9,2 113 5x1,00 10,0 132
1x1,50 55 41 2x1,50 8,4 91 3x1,50 9,2 116 4x1,50 9,9 139 5x1,50 10,8 168
1x2,50 6,4 58 2x2,50 10,5 146 3x2,50 11,1 175 4x2,50 12,1 212 5x2,50 13,6 | 269
1x4,00 7,0 79 2x4,00 11,8 199 3x4,00 12,5 244 4x4,00 14,0 310 5x4,00 15,3 | 379
1x6,00 7,5 96 2x6,00 12,8 | 245 3x6,00 13,9 314 4x6,00 15,2 386 5x6,00 16,6 | 475
1x10,00 9,4 159 2x10,00 16,2 | 406 3x10,00 17,1 507 4x10,00 19,4 651 5x10,00 21,2 | 799
1x16,00 10,5 220 2x16,00 18,3 | 559 3x16,00 20,0 733 4x16,00 22,0 912 5x16,00 26,1 | 1229
1x25,00 12,3 326 2x25,00 22,5 | 863 3x25,00 23,9 1099 4x25,00 28,4 1487 5x25,00 32,0 | 1891
1x35,00 14,0 440 2x35,00 27,1 | 1233 3x35,00 28,7 1561 4x35,00 32,4 2012 5x35,00 35,5 | 2474
1x50,00 15,7 579 2x50,00 30,6 | 1612 3x50,00 33,4 2120 4x50,00 36,6 2644 5x50,00 41,2 | 3361
1x70,00 17,4 765 2x70,00 35,0 | 2164 3x70,00 38,1 2845 4x70,00 41,8 3556 5x70,00 46,8 | 4499
1x95,00 20,3 1037 2x95,00 40,5 | 2914 3x95,00 43,0 3733 4x95,00 48,2 4780 5x95,00 53,9 | 6018

1x120,00 21,9 1275 2x120,00 | 44,8 | 3622 | 3x120,00 47,5 4651 4x120,00 53,2 5947 5x120,00 | 59,4 | 7469

1x150,00 26,0 1668 2x150,00 | 50,0 | 4512 | 3x150,00 53,0 5795 4x150,00 59,2 7396 5x150,00 | 66,0 | 9294

1x185,00 28,2 2019 2x185,00 | 54,5 | 5443 | 3x185,00 58,8 7135 4x185,00 65,6 9093 5x185,00 - -

1x240,00 32,6 2705 2x240,00 | 63,1 | 7318 | 3x240,00 67,0 9432 4x240,00 73,6 11868 5x240,00 - -
For the cable of voltage 380 V

£ | . E |« . . R
°s |§5|£2| 88 |Eg| 82| 85 |5g| %c| 85 |5&| % 85 |tg |2k
2% |0%|52| E% |S8|5z| g% |T%| E@| E% |3%| Ee | £% |s8|f@
ET? |g€2|Z22| EY |50|Z%8| E5 |22 E Es | 22| E Es |2eo|E
28 (85| 5| 28 |3%| *| 2§ |o5|2 | 2§ |95 2 28 1352

5 o 5 G 3] G o
1x0,75 4,6 27 2x0,75 6,8 57 3x0,75 71 67 4x0,75 7,7 80 5x0,75 8,3 93
1x1,00 4,8 30 2x1,00 7,2 66 3x1,00 7,5 78 4x1,00 8,2 94 5x1,00 9,3 118
1x1,50 51 36 2x1,50 7,8 82 3x1,50 8,2 98 4x1,50 9,3 126 5x1,50 10,0 153
1x2,50 5,8 50 2x2,50 9,5 126 3x2,50 10,0 152 4x2,50 10,9 185 5x2,50 11,9 227
1x4,00 6,4 70 2x4,00 10,8 176 3x4,00 1,4 217 4x4,00 12,5 268 5x4,00 14,0 342
1x6,00 6,9 87 2x6,00 11,8 | 219 3x6,00 12,5 274 4x6,00 14,0 351 5x6,00 15,3 | 431
1x10,00 8,4 141 2x10,00 15,2 | 373 3x10,00 16,1 470 4x10,00 17,6 585 5x10,00 19,8 | 739
1x16,00 9,9 207 2x16,00 17,3 | 522 3x16,00 18,8 682 4x16,00 20,6 853 5x16,00 22,6 | 1059
1x25,00 1,7 31 2x25,00 21,3 | 809 3x25,00 22,7 1038 4x25,00 25,4 1325 5x25,00 28,0 | 1645
1x35,00 13,4 423 2x35,00 24,3 | 1086 3x35,00 25,8 1402 4x35,00 28,5 1767 5x35,00 32,0 | 2238
1x50,00 15,1 560 2x50,00 27,8 | 1444 3x50,00 30,2 1908 4x50,00 33,3 2405 5x50,00 37,1 | 3022
1x70,00 16,8 743 2x70,00 31,8 | 1946 3x70,00 33,9 2532 4x70,00 37,8 3235 5x70,00 42,8 | 4110
1x95,00 19,5 1004 2x95,00 36,7 | 2615 3x95,00 39,1 3409 4x95,00 442 4407 5x95,00 49,8 | 5592
1x120,00 21,1 1238 2x120,00 | 41,0 | 3289 | 3x120,00 43,7 4291 4x120,00 49,2 5534 5x120,00 | 55,3 | 6998
1x150,00 23,2 1527 2x150,00 | 45,2 | 4046 | 3x150,00 49,2 5390 4x150,00 55,3 6933 5x150,00 | 63,0 | 8894
1x185,00 25,8 1886 2x185,00 | 50,7 | 5034 | 3x185,00 54,9 6685 4x185,00 62,6 8706 5x185,00 - -
1x240,00 29,8 2526 2x240,00 | 60,3 | 6964 | 3x240,00 64,1 9047 4x240,00 70,7 11431 5x240,00 - -

P/A limited liability company
v TOMSKCABLE

59




limited liability company

L. TOMSKCABLE

Flexible Cables with Plastic Insulation
TU 3561-026-59680332-2013

KGVV: flexible, copper conductors, PVC-compound insulation and sheath
KGVV-HL: flexible, copper conductors, cold-resistant PVC-compound insulation and sheath

KGVVng(A): flexible, copper conductors, PVC-compound insulation, flame-retardant PVC-
compound sheath

KGVVng(A)-LS: flexible, copper conductors, low-smoke PVC-compound insulation and, low
fume and gas emission

KGVVng(A)-LSLTx: flexible, copper conductors, low-smoke PVC-compound insulation and
sheath, low toxicity of combustion products

KGPPng(A)-HF: flexible, copper conductors, halogen-free polymer compound insulation and sheath,

KGVVng(A)-FRLS: flexible, copper conductors, low-smoke PVC-compound insulation and sheath, low fume and gas emission,
with thermal barrier along current-carrying conductor and inner sheath

KGVVng(A)-FRLSLTx: flexible, copper conductors, low-smoke PVC-compound insulation and sheath, low toxicity of combustion
products, with thermal barrier along current-carrying conductor and inner sheath

KGPPng(A)-FRHF: flexible, copper conductors, halogen-free polymer compound insulation and sheath, with thermal barrier along
current-carrying conductor and inner sheath

KGVEV: flexible, copper conductors, PVC-compound insulation and sheath, screened
KGVEV-HL.: flexible, copper conductors, cold-resistant PVC-compound insulation and sheath, screened
KGVEVng(A): flexible, copper conductors, PVC-compound insulation, flame-retardant PVC-compound sheath

KGVEVng(A)-LS: flexible, copper conductors, low-smoke PVC-compound insulation and sheath, with low fume and gas emission,
screened

KGVEVng(A)-LSLTx: flexible, copper conductors, low-smoke PVC-compound insulation and sheath, with low toxicity of
combustion products, screened

KGPEPNg(A)-HF: flexible, copper conductors, halogen-free polymer compound insulation and sheath, screened

KGVEVng (A)-FRLS: flexible, copper conductors, cold-resistant, low-smoke PVC-compound insulation and sheath, low fume and
gas emission, with thermal barrier along current-carrying conductor and inner sheath, screened

KGVEVng(A)-FRLSLTXx: flexible, copper conductors, cold-resistant, low-smoke PVC-compound insulation and sheath, low fume
and gas emission, with thermal barrier along current-carrying conductor and inner sheath, screened

KGPEPNg(A)-FRHF: flexible, copper conductors, halogen-free polymer compound insulation and sheath, with thermal barrier
along current-carrying conductor and inner sheath, screened
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APPLICATION

The cables are designed for fixed installation of power and control circuits on machines and
mechanisms at voltage of 660 and 1000 \ AC frequency to 60 Hz or at 1000V and 1500V DC.

The cables are designed for the needs of the economy and used in industrial and energy facilities. The
cablesof "ng (A)-LS», «ng (A)-FRLS», «ng (A) -HF» and «ng (A) -FRHF »-types can be used in nuclear
power plants outside containment area in systems class 2 3and 4 according to classifier OPB 88/97
(PNAEGO01-011).

The cables with PVC-compound insulation and sheath, including cold-resistant ones, are designed for
single laying in cable lines, and perform a circuit current collectors located on the premises.

The cableswith low-smoke PVC-compound insulation and sheath with low fume and gas emission of
"ng (A)-LS”and ‘ng (A)-FRLS” types are designed for bunched layingin cable lines in the office and
industrial buildings, including underground structures in residential and public buildings.

The cableswith halogen free polymer compound insulationand sheath of "ng (A)-HF” and “ng (A) -
FRHF” types are designed forbunched layingin electrical wiringin public buildings, kindergartens,
specialized nursing homes for the disabled people, hospitals and children's orphanages.

The cables of "ng(A)-LSLTx" type are designed for installation in buildings and kindergartens,
specialized nursing homes, hospitals, sleeping buildings of educational institutions providing
residential and childcare.

The cables of "ng (A) -FRLSLTX" type are designed forinstallation in fire protection systems, as well as
in other systems, which must remain operative in the event of fire in buildings of kindergartens,
specialized nursing homes, hospitals, sleeping buildings, educational and residential care institutions
for children.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69 for the cables of

= HL YD et HL, placement category 1
- other types... UHL, placement category 5
Operating temperature range for the cables of stationary laying of

S HL AYP . oo from -60°C to +50°C
= OtET EYPES e from -50°C to +50°C
Operating temperature range for the cables of non-stationary laying....................... from 0°C to +50°C
Relative air humidity at max +35°C.................oovvrvervrrerrerrrnnene ..max 98%

Cable conductor continuos operating heating temperature max
Laying and installation of cables without

preheating is performed at temperature not less than:

fOr te “HL -YPE CADIES.....vvveevevveseeeeeeeeeceisssss st -30°C
for the other types of cables...
Nominal frequency......
Test AC voltage with frequency
for the voltage 0,66 KV........c.coocurvrerverinneinerns

for the voltage 1 KV.......oocevvvveeneerscireciiens
Minimal bending radius at laying and installation:
for the cables of stationary [aying..........cocererrneieenenineseeserns 5 nominal cable diameters
for the non-screeded cables of non-stationary laying.... .10 outer cable diameters
for the screeded cables of non-stationary laying .20 outer cable diameters
Construction length of the cables............ccooereireineisincrniinns
Guarantee use period

for the cables of stationary 1aYing............ccccverernrierieees
for the cables of non-stationary 1aying............cccevreernernsrineeienns
Service life

for the cables of stationary [aying...........ccverireieeneinrieeeens
for the cables of non-stationary 1aying...........cccoevveererneerenereeneseieneens

...30 years
4 years

PRODUCT CATALOGUE

DESIGN

1. Conductor: copper, 3 or 4 class according to GOST 22483.

2. Thermal barrier: - current-carrying conductors for fireproof cables should be braided with two
layers of mica-containing band. Thickness of mica-containing bands is notless than 0,12 mm.

3. Insulation: for the cables of KGVV, KGVVng (A), KGVEV, KGVEVng (A) types: PVC-
compound.

Forthe cables of KGVV-HL, KGVEV-HL types: cold-resistant PVC-compound.

For the cables of KGVVng (A)- LS, KGVVng (A)-FRLS, KGVEVng (A)- LS, KGVEVng (A)-FRLS:
low-smoke PVC-compound, with low fume and gas emission.

For the cables of KGVVng (A)- LSLTx, KGVVng (A)-FRLSLTx, KGVEVng (A)- LSLTx, KGVEVng
(A)-FRLSLTx types: low-smoke PVC-compound, with low toxicity of combustion products.

For the cables of KGPPng(A)-HF, KGPPng(A)-FRHF, KGPEPng (A)-HF, KGPEPng (A)-FRHF
types: halogen-free polymer compound.

Insulated conductors of multi-core cables with number of cores up to 5 (incl.) are of different colors,
with number of cores 7 and more in each layer should have count core and conductor, differ in
color from each other and from other layer cores. Neutral conductors (N) are coloured blue;
grounding conductors (PE) are coloured in two colours: green and yellow.

4. Stranding: three-core cables have the identical cross-section.

3 or4 core cables with core’s cross-section 4 mm* and more might have one core of smaller cross-
section (ground conduction (PE) or neutral (N)).

5. Inner sheath: for the cables of KGVVng (A)- LS, KGVVng (A)-FRLS, KGVEVng (A)- LS,
KGVEVng (A)-FRLS types: low-smoke PVC-compound, with low fume and gas emission.

For the cables of KGVVng (A)- LSLTx, KGVVng (A)-FRLSLTx, KGVEVng (A)- LSLTx, KGVEVng
(A)-FRLSLTx types: low-smoke PVC-compound, with low toxicity of combustion products.

For the cables of KGPPng(A)-HF, KGPPng(A)-FRHF, KGPEPng (A)-HF, KGPEPng (A)-FRHF
types: halogen-free polymer compound.

Inner sheath fills intervals between insulated conductors of multi-core  cable, givingto the cable
form being close to circular one.

6. Thermal barrier: for fireproof control cables, winding by one mica-containing band with
overlapping notless than 30% of band width. Band thickness is not less than 0,12 mm.

7.Screen: forscreened cables: from copper wire in the form of cable braid.

8. Outer sheath: for the cables of KGVV, KGVEV types: PVC-compound.

Forthe cables of KGVVng (A), KGVEVng (A) types: flame-retardant PVC-compound.

Forthe cables of KGVV-HL, KGVEV-HL types: cold-resistant PVC-compound .

For the cables of KGVVng (A)- LS, KGVVng (A)-FRLS, KGVEVng (A)- LS, KGVEVng (A)-FRLS
types: low-smoke PVC-compound, with low fume and gas emission

For the cables of KGVVng (A)- LSLTx, KGVVng (A)-FRLSLTx, KGVEVng (A)- LSLTx, KGVEVng
(A)-FRLSLTXx types : low-smoke PVC-compound, with low toxicity of combustion products .

For the cables of KGPPng(A)-HF, KGPPng(A)-FRHF, KGPEPng (A)-HF, KGPEPng (A)-FRHF
types: halogen-free polymer compound.
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Cable type KGW KGVVng(A) KGVV-HL KGVVng(A)-LS KGVVng(A)-LSLTx
>
. 8; Outer Weight of Outer Weight of Outer Weight of Outer Weight of Outer Weight of
Number and nominal ] cable 1km cable 1km cable 1km cable 1km cable 1km
core’s cross-section, mm’ ; diameter, |of the cable] diameter, |of the cable| diameter, |of the cable, diameter, | of the cable,| diameter, [of the cable,
mm kg mm kg mm kg mm kg mm kg
1 x 10 660 52 36,1 52 37,8 52 34,5 52 432 52 433
1 x 15 660 55 42,6 55 444 55 40,9 615 50,3 55 50,5
1 x 25 660 6,0 55,1 6,0 57,0 6,0 53,1 6,0 63,8 6,0 64,0
1 x40 660 6,8 77,8 6,8 80,1 6,8 754 6,8 88,5 6,8 89,1
1 x 60 660 73 95,5 73 98,0 73 92,8 73 107,3 73 107,9
1 x 100 1000 9,4 164,1 94 168,2 9,4 159,8 94 183,6 94 184,8
1 x 160 1000 10,5 2253 10,5 230,0 10,5 2204 10,5 2478 10,5 2493
1 x 250 1000 12,3 332,7 12,3 338,3 12,3 326,4 12,3 361,6 12,3 364,4
1 x 350 1000 13,6 436,8 13,6 443,0 13,6 429,6 13,6 469,5 13,6 472,8
1 x 500 1000 158 576,1 15,3 583,2 15,3 567,5 15,3 616,0 15}8 621,0
1 x 700 1000 17,0 7619 17,0 769,9 17,0 752,2 17,0 807,2 17,0 813,1
1 x 950 1000 19,7 1027,1 19,7 1037,6 19,7 1014,3 19,7 1086,9 19,7 1094,8
1 x 1200 1000 213 1263,7 21,3 1275,2 21,3 1249,6 213 1329,5 21,3 1338,4
1 x 1500 1000 238 1573,3 23,8 1587,7 238 1555,7 238 1655,7 238 1666,8
1 x 1850 1000 25,6 1892,8 25,6 1908,4 25,6 1873,6 25,6 1982,5 25,6 1994,8
1 x 2400 1000 28,8 2486,6 28,8 2504,3 28,8 24644 28,8 2591,2 28,8 2606,6
1 x 3000 1000 31,7 31177 31,7 3137,3 31,7 3092,5 31,7 3236,9 31,7 3255,6
2 x 10 660 8,0 67,6 8,0 70,5 8,0 64,6 8,0 104,8 8,0 104,5
2 x 15 660 9,2 92,8 9,2 96,9 9,2 88,8 9,2 140,2 9,2 139,5
2 x 25 660 10,1 119,3 10,1 124,0 10,1 1147 10,1 178,9 10,1 178,1
2 x 40 660 11,8 167,7 11,8 173,3 11,8 162,0 11,8 252,3 11,8 2514
2 x 60 660 12,8 204,8 12,8 210,9 12,8 198,5 12,8 305,4 12,8 304,4
2 x 100 1000 15,8 323,6 15,8 331,3 15,8 315,0 15,8 485,0 15,8 4843
2 x 160 1000 17,9 4474 17,9 456,2 17,9 4374 17,9 659,0 17,9 657,9
2 x 250 1000 22,3 699,2 223 7118 22,3 684,9 249 1253,5 249 1263,6
2 x 350 1000 253 936,1 253 952,0 253 918,3 27,5 1581,3 27,5 1593,8
2 x 500 1000 28,8 1226,1 28,8 12444 28,8 1204,7 31,4 2083,0 314 2101,2
2 x 700 1000 32,2 1609,5 32,2 1630,1 32,2 1585,1 35,2 2696,3 35,2 27117,7
2 x 950 1000 37,1 2154,9 371 2181,3 371 2123,5 39,7 3495,6 39,7 3525,2
2 x 1200 1000 40,4 2640,5 40,4 2669,4 40,4 2605,9 43,4 4262,0 43,4 4297,1
2 x 150,0 1000 45,0 32745 45,0 3309,7 45,0 3231,8 48,0 5232,8 48,0 5276,3
2 x 1850 1000 48,6 3927,8 48,6 3966,1 48,6 3881,4 51,7 6183,9 51,7 6233,7
2 x 2400 1000 55,3 5191,0 55,3 5238,4 55,3 5133,8 58,7 8106,0 58,7 8168,9
3 x 10 660 9,0 97,1 9,0 101,1 9,0 92,9 9,0 135,0 9,0 135,0
3 x 15 660 9,6 116,3 9,6 120,7 9,6 11,7 9,6 160,1 9,6 160,1
3 x 25 660 10,7 153,3 10,7 158,2 10,7 148,1 10,7 207,6 10,7 207,7
3 x 40 660 12,5 221,0 12,5 2269 12,5 2145 12,5 2971 12,5 2977
3 x 60 660 13,5 2738 13,5 280,3 13,5 266,5 13,5 363,6 13,5 364,2
3 x 100 1000 16,7 4433 16,7 4515 16,7 433,2 16,7 585,7 16,7 587,9
3 x 160 1000 19,4 640,3 19,4 651,2 19,4 6274 19,4 830,2 19,4 832,2
3 x 250 1000 241 996,6 241 1011,7 241 978,1 26,3 14954 26,3 1508,8
3 x 350 1000 26,9 13111 26,9 1328,2 26,9 1290,1 29,1 1907,3 29,1 1923,5
3 x 500 1000 30,6 1732,3 30,6 1751,9 30,6 1706,7 332 2521,7 332 25451
3 x 700 1000 347 2325,2 34,7 2349,8 34,7 2294,0 37,3 3289,8 37,3 3316,9
3 x 950 1000 39,5 3079,8 39,5 3108,1 39,5 3041,9 42,6 4343,8 42,6 4381,6
3 x 1200 1000 431 3793,8 431 3824,7 431 3752,0 46,5 5308,3 46,5 5350,4
3 x 150,0 1000 48,0 4709,1 48,0 4746,9 48,0 4657,5 51,0 6463,4 51,0 6517,1
3 x 1850 1000 51,9 5672,0 51,9 5713,0 51,9 5615,8 55,7 7812,3 55,7 7872,5
3 x 2400 1000 59,0 7515,6 59,0 7566,4 59,0 7446,5 62,5 10098,8 62,5 10174,4
4 x 10 660 9,7 117,3 9,7 121,8 9,7 112,5 9,7 157,6 9,7 158,1
4 x 15 660 10,4 142,1 10,4 146,9 10,4 136,8 10,4 188,4 10,4 189,0
4 x 25 660 11,6 189,9 11,6 195,3 11,6 183,9 11,6 2471 11,6 2479
4 x 40 660 13,6 2776 13,6 2841 13,6 270,0 13,6 357,4 13,6 359,0
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Cable type KGWV KGVVng(A) KGVV-HL KGVVng(A)-LS KGVVng(A)-LSLTx
>
" Outer Weight of Outer Weight of Outer Weight of Outer Weight of Outer Weight of
Number and nominal o cable 1 km cable 1 km cable 1km cable 1km cable 1km

core’s cross-section, mm’ S diameter, [of the cable, diameter, [of the cable,| diameter, [of the cable| diameter, | of the cable,| diameter, [of the cable,

S mm kg mm kg mm kg mm kg mm kg
4 x 6,0 660 14,8 346,5 14,8 353,6 14,8 338,0 14,8 440,2 14,8 442,0
4 x 100 1000 18,8 584,7 18,8 595,2 18,8 571,7 18,8 738,1 18,8 742,0
4 x 16,0 1000 21,4 823,2 21,4 835,2 21,4 807,9 21,4 1019,8 21,4 1024,4
4 x 250 1000 26,5 1283,0 26,5 1299,8 26,5 1261,1 288 1810,5 28,8 1828,0
4 x 350 1000 29,6 1696,9 29,6 1715,9 29,6 1672,0 32,2 2365,3 32,2 2386,6
4 x 500 1000 34,2 22821 34,2 2306,3 34,2 22494 36,8 31244 36,8 3153,2
4 x 700 1000 38,3 3027,3 38,3 3054,6 38,3 2990,1 41,0 4038,2 41,0 4072,7
4 x 950 1000 438 4023,0 438 4054,4 43,8 3977,6 47,2 5400,5 47,2 5447,0
4 x 1200 1000 48,2 5010,8 48,2 5048,7 48,2 4957,8 51,2 6550,1 51,2 6603,1
4 x 150,0 1000 53,2 6168,2 53,2 6210,2 53,2 6106,2 57,0 81314 57,0 81984
4 x 1850 1000 58,0 74954 58,0 7545,2 58,0 7424,3 61,4 9672,2 61,4 9747,5
4 x 2400 1000 66,5 10023,1 66,5 10091,6 66,5 9930,3 70,4 12838,0 70,4 12928,7
5 x 1,0 660 10,5 147,8 10,5 152,7 10,5 1424 10,5 193,56 10,5 1944
5 x 1,5 660 11,3 178,2 1,3 183,56 1,3 172,2 11,3 230,4 1,3 231,5
5 x 25 660 12,6 236,9 12,6 2429 12,6 230,0 12,6 301,0 12,6 302,4
5 x 40 660 14,9 352,3 14,9 359,5 14,9 343,5 14,9 442,0 14,9 4445
5 x 60 660 16,2 437,3 16,2 4453 16,2 4276 16,2 5421 16,2 545,0
5 x 100 1000 20,6 729,5 20,6 741,0 20,6 714,3 20,6 899,2 20,6 905,1
5 x 160 1000 23,9 1056,2 23,9 1071,2 23,9 1037,1 23,9 1280,6 239 1286,9
5 x 250 1000 29,2 1610,7 29,2 1629,3 29,2 1585,3 31,8 22318 31,8 2254,0
5 x 350 1000 32,7 2154,6 32,7 2175,6 32,7 21256 357 2934,3 357 2959,7
5 x 500 1000 37,8 2876,4 37,8 2903,3 37,8 2838,4 40,4 3804,2 40,4 3839,9
5 x 700 1000 42,4 3841,2 424 3871,6 42,4 3797,8 45,8 5066,9 45,8 5108,8
5 x 950 1000 48,9 5122,9 48,9 5161,4 48,9 5066,8 51,9 6593,2 51,9 6650,3
5 x 1200 1000 53,4 6436,5 53,4 6478,7 53,4 6374,6 57,2 8281,9 57,2 8346,2
5 x 1500 1000 59,4 7929,8 59,4 7980,9 59,4 7853,5 62,8 10045,2 62,8 101271
5 x 1850 1000 64,3 9521,3 64,3 9576,9 64,3 9438,1 68,7 12115,3 68,7 12202,6
5 x 2400 1000 73,8 127171 73,8 12793,4 73,8 12608,7 77,6 15813,1 77,6 15923,5
2 x 40 +1x 25 660 12,5 203,2 12,5 209,2 12,5 197,3 12,5 288,6 12,5 288,6
2 x 60 +1x 25 660 12,9 236,8 12,9 243,0 12,9 230,5 12,9 3231 12,9 3234
2 x 100 +1x 40 1000 15,8 373,5 15,8 381,2 15,8 365,0 15,8 505,5 15,8 506,9
2 x 160 +1x 60 1000 17,9 513,0 17,9 521,9 17,9 503,1 17,9 687,7 17,9 689,1
2 x 250 + 1 x 100 1000 22,3 815,3 22,3 827,9 22,3 801,0 24,9 1302,5 249 13141
2 x 30 +1x 160 1000 25,6 11,4 25,6 1127,6 256 1093,5 27,8 1689,6 27,8 1704,1
2 x 500 + 1 x 160 1000 28,8 1398,5 28,8 1416,8 28,8 13771 31,4 2160,2 31,4 2180,0
2 x 700 + 1 x 250 1000 32,2 1880,6 32,2 1901,3 32,2 1856,3 35,2 2822,9 35,2 2846,7
2 x 90 + 1 x 350 1000 371 2525,3 371 2551,7 371 24939 39,7 3676,6 39,7 3708,6
2 x 1200 + 1 x 350 1000 40,4 3010,9 40,4 3039,8 40,4 2976,3 434 4438,3 43,4 4475,8
2 x 1500 + 1 x 500 1000 45,0 3777,3 45,0 3812,6 45,0 3734,7 48,0 5475,0 48,0 5521,8
2 x 1850 + 1 x 500 1000 48,6 4430,7 48,6 4468,9 48,6 4384,2 51,7 6419,9 51,7 6472,9
2 x 2400 + 1 x 700 1000 55,3 5875,0 55,3 5922,4 55,3 5817,8 58,7 8441,0 58,7 8507,0
2 x 40 +1x 25 660 12,5 203,2 12,5 209,2 12,5 197,3 12,5 288,6 12,5 288,6
2 X 60 + 1 x 40 660 13,5 259,7 13,6 266,2 13,6 2531 13,5 355,9 13,5 356,3
2 x 100 +1x 60 1000 16,0 390,5 16,0 398,3 16,0 381,9 16,0 523,8 16,0 525,4
2 x 160 + 1 x 100 1000 19,4 588,6 19,4 599,4 19,4 577,0 19,4 799,5 19,4 800,7
2 x 250 + 1 x 160 1000 241 905,0 241 920,1 241 888,5 26,3 1449,5 26,3 1462,5
2 x 350 +1x 160 1000 256 11,4 25,6 1127,6 25,6 1093,5 27,8 1689,6 27,8 1704,1
2 x 500 + 1 x 250 1000 291 1500,7 29,1 1519,3 2911 14791 31,8 2250,4 31,8 22715
2 x 700 + 1 x 350 1000 32,6 1983,8 32,6 2004,8 32,6 1959,2 357 2930,3 357 2954,8
2 x 90 + 1 x 500 1000 37,6 2662,7 37,6 2689,5 37,6 2631,0 40,2 3811,0 40,2 3844,8
2 x 1200 + 1 x 700 1000 40,9 3330,0 40,9 3359,3 40,9 3295,0 44,0 4696,5 44,0 4736,0
2 x 15,0 + 1 x 700 1000 45,6 3965,1 45,6 4000,9 45,6 3922,1 48,6 5678,4 48,6 5726,4
2 x 1850 + 1 x 950 1000 49,3 4861,1 49,3 4899,9 49,3 4814,2 52,3 6777,5 52,3 6833,2
2 x 2400 + 1 x 1200 1000 56,0 6358,8 56,0 6406,9 56,0 6301,1 59,5 8864,5 59,5 8933,3
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Cable type s KGVV KGVVng(A) KGVV-HL KGVVng(A)-LS KGVVng(A)-LSLTx
S ) ) ’ ! !
Number and nominal '_3 S:';Ieer Wﬁlir,: of S:;:: Wﬁl?(':; of S:;fer wilit.: of g:,:fe' Wﬁl?(r:‘: of (c):k:fer Wil%:y: of
core’s cross-section, mm’ 3 diameter, |of the cable| diameter, |ofthe cable,| diameter, | ofthecable,| diameter, |ofthe cable,| diameter, |of the cable,
mm kg mm kg mm kg mm kg mm kg
3 x 40 + 1 x 2,5 660 13,6 259,8 13,6 266,4 13,6 252,8 13,6 348,8 13,6 349,9
3 X 60 + 1 x 2,5 660 14,3 310,1 14,3 317,0 14,3 302,5 14,3 401,6 14,3 403,1
3 x 100 + 1 x 4,0 1000 17,2 496,8 17,2 505,3 17,2 486,4 17,2 621,2 17,2 625,1
3 x 160 + 1 x 60 1000 20,0 710,6 20,0 721,8 20,0 697,3 20,0 879,1 20,0 883,0
3 x 250 +1x 100 1000 24,8 1119,6 248 1135,2 24,8 1100,7 271 1582,7 271 1598,0
3 x 30 +1x 160 1000 28,5 1499,2 28,5 1517,4 28,5 14772 30,8 2116,7 30,8 2135,8
3 x 500 +1x 160 1000 31,6 1913,9 31,6 19341 31,6 1887,7 34,6 2701,0 34,6 2725,6
3 x 700 +1x 250 1000 35,8 2607,8 35,8 2633,3 35,8 2575,9 38,5 3495,2 38,5 35254
3 x 90 +1x 350 1000 40,8 3463,5 40,8 3492,7 40,8 34248 43,9 4627,9 43,9 4669,2
3 x 1200 + 1 x 350 1000 449 4219,5 449 42547 449 4174,2 48,0 5608,1 48,0 5653,7
3 x 1500 + 1 x 500 1000 49,6 5229,7 49,6 5268,8 49,6 51771 53,0 6921,7 53,0 6981,1
3 x 1850 + 1 x 500 1000 53,6 6194,3 53,6 6236,7 53,6 6136,8 57,5 8226,1 57,5 8291,3
3 x 2400 + 1 x 700 1000 61,0 8223,6 61,0 8276,2 61,0 8153,0 64,5 10658,5 64,5 10739,6
3 x 40 + 1 x 25 660 13,6 259,8 13,6 266,4 13,6 252,8 13,6 348,8 13,6 349,9
3 x 60 + 1 x 4,0 660 14,8 332,4 14,8 339,6 14,8 3246 14,8 432,5 14,8 4341
3 x 100 +1x 60 1000 17,8 515,9 17,8 5247 17,8 505,4 17,8 657,0 17,8 660,8
3 x 160 + 1 x 100 1000 21,4 7714 21,4 7834 21,4 757,5 214 989,1 21,4 992,9
3 x 250 + 1 x 160 1000 26,5 11914 26,5 1208,2 26,5 1171,5 28,8 1764,6 28,8 1781,6
3 x 30 +1x 160 1000 28,5 1499,2 28,5 15174 28,5 14772 30,8 2116,7 30,8 2135,8
3 x 500 + 1 x 250 1000 32,6 2021,8 32,6 2042,7 32,6 1995,1 35,6 2864,0 35,6 2890,8
3 x 700 +1x 350 1000 36,9 2718,5 36,9 27448 36,9 2685,9 39,6 3694,3 39,6 3726,3
3 x 90 +1x 500 1000 421 3609,2 421 3639,4 421 3569,7 45,6 49371 45,6 4980,5
3 x 1200 + 1 x 700 1000 46,4 4549,0 46,4 4585,4 46,4 4502,7 49,4 6013,5 49,4 6063,0
3 x 1500 + 1 x 70,0 1000 51,2 5428,7 51,2 5469,1 51,2 5374,9 55,0 7370,5 55,0 7432,0
3 x 1850 + 1 x 950 1000 55,8 6687,3 55,8 6735,1 55,8 6625,4 59,2 8799,6 59,2 8870,1
3 x 2400 + 1 x 1200 1000 63,0 8722,4 63,0 8776,8 63,0 8650,3 67,5 11550,8 67,5 11634,1
7 x 1,0 660 11,4 174,5 1,4 179,8 1,4 168,1 11,4 202,6 1,4 205,1
7 x 15 660 12,2 2153 12,2 2211 12,2 208,3 12,2 2464 12,2 249,4
7 X 2,5 660 13,7 295,1 13,7 301,6 13,7 286,9 13,7 3311 13,7 334,8
7 x 40 660 16,2 4415 16,2 449,4 16,2 431,0 16,2 488,0 16,2 493,9
7 X 6,0 660 17,7 558,0 17,7 566,7 17,7 546,3 17,7 609,8 17,7 616,6
7 x 10,0 1000 22,6 953,2 22,6 966,0 22,6 934,9 22,6 1035,0 22,6 1047,6
10 x 1,0 660 14,2 239,4 14,2 246,3 14,2 230,9 14,2 276,9 14,2 280,8
10 x 1,5 660 15,3 297,3 15,3 304,7 15,3 2879 15,3 338,8 15,3 3434
10 x 2,5 660 17,3 410,2 17,3 418,7 17,3 399,3 17,3 458,6 17,3 464,2
10 x 40 660 21,0 636,7 21,0 648,5 21,0 621,3 21,0 704,8 21,0 713,0
10 x 6,0 660 23,0 803,9 23,0 816,9 23,0 786,8 23,0 879,8 23,0 889,3
14 x 10 660 188 308,5 15,3 315,9 15,3 298,3 15,3 353,6 15,3 359,8
14 x 1,5 660 16,6 387,1 16,6 395,2 16,6 375,8 16,6 437,3 16,6 4445
14 x 25 660 19,1 558,5 19,1 569,1 19,1 5442 19,1 621,9 19,1 630,2
14 x 40 660 22,8 845,6 22,8 858,5 22,8 827,0 22,8 928,5 22,8 941,3
14 x 6,0 660 254 1098,1 254 11141 254 1075,9 254 1196,9 254 1210,9
16 x 1,0 660 16,1 3446 16,1 352,5 16,1 333,5 16,1 394,0 16,1 401,3
16 x 1,5 660 17,5 433,8 17,5 4424 17,5 4214 17,5 488,9 17,5 497,3
16 x 25 660 20,2 627,0 20,2 638,3 20,2 611,4 20,2 696,4 20,2 706,2
16 x 40 660 245 975,0 245 990,5 245 953,2 245 10721 245 1086,5
16 x 6,0 660 26,8 1238,3 26,8 1255,3 26,8 1214,0 26,8 1346,6 26,8 1363,1
19 x 1,0 660 17,0 396,2 17,0 404,6 17,0 383,9 17,0 4514 17,0 460,4
19 x 1,5 660 18,8 517,9 18,8 528,3 18,8 503,0 18,8 584,0 18,8 594,0
19 x 25 660 21,2 726,1 21,2 738,1 21,2 708,8 21,2 803,4 21,2 815,6
19 x 40 660 25,8 1132,7 25,8 1149,0 25,8 1108,4 25,8 12411 25,8 1258,9
19 x 60 660 28,3 1442,9 28,3 1460,9 28,3 1415,8 28,3 1563,9 28,3 1584,3
24 x 1,0 660 20,5 523,9 20,5 535,4 20,5 507,5 20,8 602,4 20,8 613,4
24 x 1,5 660 22,3 658,3 22,3 670,9 22,3 640,1 22,5 745,5 225 758,2
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Cable type > KGVV KGVVng(A) KGVV-HL KGVVng(A)-LS KGVVng(A}LSLTx
G
g Outer Weight of Outer Weight of Outer Weight of Outer Weight of Outer Weight of
Number and nominal % cable 1km cable 1km cable 1 km cable 1 km cable 1km
core’s cross-section, mm’ > diameter, |of the cable; diameter, |ofthecable,| diameter, |of the cable| diameter, |of the cable,| diameter, |of the cable,
mm kg mm kg mm kg mm kg mm kg
24 25 660 25,6 9451 25,6 961,2 25,6 922,3 258 1053,1 25,8 1068,1
24 4,0 660 30,6 1435,1 30,6 1454,7 30,6 1405,3 30,8 1576,0 30,8 1598,8
27 1,0 660 20,9 573,3 20,9 585,1 20,9 555,8 21,2 657,0 21,2 669,8
27 15 660 22,7 7231 22,7 735,9 22,7 703,6 23,0 816,1 23,0 830,9
27 2,5 660 26,1 1040,9 26,1 1057,4 26,1 1016,6 26,3 1156,0 26,3 1173,4
27 4,0 660 83 1587,5 i) 1607,5 3ilh3; 1555,6 Bili5) 1738,2 815 1764,7
30 1,0 660 21,7 625,3 21,7 637,5 21,7 606,6 21,9 714,8 21,9 729,4
30 1,5 660 23,9 8122 23,9 8273 239 790,0 24,2 918,0 24,2 934,1
30 25 660 27,0 1140,4 27,0 1157,5 27,0 1114,4 27,3 1263,5 273 1283,3
37 1,0 660 23,3 746,3 23,3 759,5 233 7248 23,9 876,7 23,9 894,7
37 15 660 257 971,2 257 987,5 257 9457 26,0 1092,7 26,0 1113,4
37 25 660 29,1 1371,9 291 1390,4 291 1341,9 29,4 1513,7 29,4 1539,0
44 1,0 660 26,5 900,8 26,5 917,6 26,5 874,2 26,7 1026,7 26,7 1048,4
44 15 660 28,8 1142,0 28,8 1160,4 28,8 1112,4 2911 1282,3 29,1 1307,4
52 1,0 660 27,6 1033,9 27,6 1051,5 27,6 1004,4 27,9 1173,8 27,9 1200,4
52 15 660 30,1 1316,2 30,1 1335,4 30,1 1283,2 30,3 1472,4 30,3 1502,9
61 1,0 660 29,3 1187,0 29,3 1205,7 29,3 1154,0 29,5 1343,6 29,5 1375,4
61 1,5 660 31,9 15158 31,9 1536,3 31,9 1478,8 32,1 1690,8 32,1 17274
KGVVng(A)-
Cabl - - -
able type KGVVng(A)-FRLS FRLSLTx KGPPng(A)-HF | KGPPng(A)-FRHF
>
o Outer Weight of Outer Wei i
[o)) eight of Outer Weight of Outer .
Number and nominal © cable 1km cable 1km cable 1km cable Wi'iht of
core’s cross-section, mm = diameter, of the diameter, cable, diameter, |of the cable,| diameter, m
[e) mm cable, mm kg mm kg mm of the cable,
> kg kg
1 X 1,0 660 8,3 101,2 8,3 101,5 5,2 39,9 8,3 95,0
1 X 1,5 660 9,2 125,5 9,2 125,6 58 46,8 9,2 117,5
1 X 2,5 660 9,6 143,9 9,6 144,0 6,0 59,8 9,6 135,3
1 X 4,0 660 10,5 177,2 10,5 177,7 6,8 83,7 10,5 167,4
1 X 6,0 660 11,0 200,9 11,0 201,5 7,3 101,9 11,0 190,5
1 x 10,0 1000 12,5 277,6 12,5 279,4 9,4 174,8 12,5 264,9
1 x 16,0 1000 13,5 351,0 13,5 353,2 10,5 237,7 13,5 336,8
1 x 25,0 1000 15,4 480,6 15,4 484,3 12,3 348,9 15,4 463,4
1 x 350 1000 16,6 599,5 16,6 603,8 13,6 455,2 16,6 580,5
1 x 50,0 1000 18,8 7817 18,8 787,5 5% 598,8 18,8 757,3
1 x 70,0 1000 20,5 989,6 20,5 996,4 17,0 787,8 20,5 962,5
1 x 95,0 1000 22,7 1269,6 22,7 1279,1 19,7 1061,3 22,7 1237,8
1 x 120,0 1000 24,8 1553,9 24,8 1563,8 21,3 1301,4 24,8 1516,3
1 x 150,0 1000 26,9 1874,2 26,9 1887,2 23,8 1620,5 26,9 1831,7
1 x 185,0 1000 28,7 2216,6 28,7 2231,0 25,6 1944,2 28,7 2170,7
1 x 240,0 1000 32,2 2890,1 32,2 2908,4 28,8 2546,9 32,2 2836,6
1 x 300,0 1000 35,6 3604,1 35,6 3625,2 31,7 3186,7 35,6 3539,8
2 X 1,0 660 12,4 2373 12,4 2384 10,6 158,2 12,4 2244
2 X 1,5 660 13,0 264,7 13,0 266,1 11,2 180,5 13,0 250,9
2 X 2,5 660 13,9 314,6 13,9 316,5 12,1 221,8 13,9 299,5
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Cable type KGVVng(A)-FRLS KOV Vod(ay KGPPng(A}HF | KGPPng(A).FRHF
>..
) % o § Weightof | . . & [ Weightof |, _ o5 | Weightof [ § Weight of
Number and nominal = LS50 E 1km 250 Egl 1km 259 1km 850 1km
core’s cross-section, mm S 385 .g £ ofthi;able, ] ,E £ ofthi;able, 3% .g S ofthigcable, 8 3 _g E(of the cable,
S o S o kg
2 X 4,0 660 15,6 407,8 15,6 410,8 13,8 299,4 15,6 389,9
2 X 6,0 660 16,6 472,6 16,6 476,1 14,8 354,7 16,6 453,2
2 x 10,0 1000 20,0 712,3 20,0 718,5 17,8 539,3 20,0 684,6
2 x 16,0 1000 221 915,7 22,1 923,4 20,3 737,0 221 883,9
2 x 250 1000 26,7 1384,8 26,7 1397,0 249 1144,0 26,7 1340,2
2 x 350 1000 29,3 1725,2 29,3 1740,0 27,5 1449,7 29,3 1674,7
2 x 50,0 1000 33,2 2246,5 33,2 2267,6 31,4 1911,0 33,2 2185,3
2 x 70,0 1000 37,0 2878,8 37,0 2903,4 35,2 2483,0 37,0 2804,3
2 x 950 1000 41,5 3700,4 41,5 3734,0 39,7 3226,8 415 3611,6
2 x 120,0 1000 45,6 4537,8 45,6 4576,2 43,4 3940,4 45,6 4432,3
2 x 150,0 1000 49,8 5479,0 49,8 5527,8 48,0 4842,9 49,8 5357,9
2 x 185,0 1000 53,9 6515,8 53,9 6572,2 51,7 5736,5 53,9 6381,0
2 X 240,0 1000 60,5 8405,3 60,5 8474,8 58,7 7530,0 60,5 8239,7
& X 1,0 660 12,9 259,4 12,9 261,3 11,0 175,5 12,9 2454
3 X 1,5 660 13,5 291,7 13,5 293,9 11,6 202,6 13,5 276,8
3 X 2,5 660 14,6 351,2 14,6 354,0 12,7 2583} 14,6 334,8
3 X 4,0 660 16,4 461,5 16,4 465,8 14,5 347,7 16,4 441,9
3 X 6,0 660 17,4 540,3 17,4 545,3 1858 417,0 17,4 519,1
3 x 10,0 1000 21,0 826,1 21,0 834,6 19,1 665,5 21,0 795,5
3 x 16,0 1000 23,3 1078,4 23,3 1088,9 21,4 894,3 23,3 1043,4
3 x 250 1000 28,2 1637,8 28,2 1654,0 26,3 1391,5 28,2 1588,5
3 x 350 1000 31,0 2063,4 31,0 2082,6 29,1 17841 31,0 2007,8
3 x 50,0 1000 35,6 2740,1 35,6 2766,4 33,2 2361,5 35,6 2667,9
3 x 70,0 1000 39,2 3487,9 39,2 3519,2 37,3 3093,5 39,2 3405,9
3 x 950 1000 44,9 4620,4 449 4662,4 42,6 4090,5 449 4515,4
3 x 120,0 1000 48,4 5553,2 48,4 5601,1 46,5 5011,8 48,4 5437,3
3 x 150,0 1000 53,3 6798,3 53,3 6859,9 51,0 6112,5 53,3 6663,1
& x 185,0 1000 57,6 8104,0 57,6 8171,7 55,7 7395,5 57,6 7948,9
3 X 240,0 1000 64,4 10424,3 64,4 10508,8 62,5 9588,9 64,4 10243,1
4 X 1,0 660 13,8 295,2 13,8 298,0 1,7 200,7 13,8 279,7
4 X 1,5 660 14,5 334,2 14,5 337,4 12,4 233,8 14,5 317,6
4 X 2,5 660 15,7 406,6 15,7 410,4 13,6 296,1 15,7 388,1
4 X 4,0 660 17,7 540,3 17,7 546,1 15,6 412,0 17,7 518,2
4 X 6,0 660 19,3 659,2 19,3 665,3 16,8 498,1 19,3 632,8
4 x 10,0 1000 22,9 984,1 22,9 995,4 20,8 803,0 22,9 949,3
4 x 16,0 1000 25,9 1327,0 25,9 1340,1 23,4 1090,0 25,9 1283,9
4 x 250 1000 30,8 1974,9 30,8 1996,0 28,8 1698,5 30,8 1918,6
4 x 350 1000 34,7 2588,3 34,7 2612,8 32,2 2226,5 34,7 2519,4
4 x 50,0 1000 38,9 3332,4 38,9 3366,2 36,8 2947,9 38,9 3249,7
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Cable type KGVVng(A)-FRLS K%‘é‘(g?_({)\()' KGPPng(A)-HF | KGPPng(A)-FRHF
> - ) ) .
Number and nominal %’ s 2 % £ Wii?(?rtn of s 2 % W(:igll(rr]r:(’f 3 2 % Wiigll(rr]rtnOf 3 5 'g £ Wii?:r: o
core’s cross-section, mm? E 38 E £ ofthek;able, 38 E £ Ofthi;able: a8 E £ ofthi;able, 38 E £ ofthi;able,
T ° T T
4 x 70,0 1000 43,5 4322,5 43,5 4363,2 41,0 38284 43,5 4227,3
4 x 950 1000 49,3 5663,9 49,3 5717,3 47,2 5124,3 49,3 5543,4
4 x 120,0 1000 53,7 6902,1 53,7 6963,4 51,2 6234,6 53,7 6767,6
4 x 150,0 1000 59,1 8447,6 59,1 8523,6 57,0 7740,0 59,1 8284,7
4 x 185,0 1000 63,5 10011,3 63,5 10096,2 61,4 9230,2 63,5 9833,2
4 x 240,0 1000 72,5 13225,4 72,5 13327,3 - - - -
5 X 1,0 660 14,8 346,2 14,8 349,8 12,5 228,2 14,8 328,9
5 X 1,5 660 15,6 392,4 15,6 396,5 18,8 267,6 15,6 373,9
5 X 2,5 660 16,9 478,5 16,9 483,4 14,6 342,3 16,9 4579
5 X 4,0 660 19,6 668,8 19,6 675,5 16,9 481,0 19,6 641,5
5 X 6,0 660 20,9 786,3 20,9 794,1 18,6 603,7 20,9 756,7
5 x 10,0 1000 25,4 12041 25,4 1217,6 22,6 949,5 25,4 1161,5
5 X 16,0 1000 28,2 1596,4 28,2 1612,8 25,9 1324,0 28,2 1547,6
5 x 25,0 1000 34,5 2464,2 34,5 2489,9 31,8 2057,1 34,5 2394,8
5 x 35,0 1000 38,0 3148,5 38,0 3178,8 35,7 2697,6 38,0 3070,3
3 X 6,0 660 17,4 540,3 17,4 545,3 585! 417,0 17,4 519,1
3 x 10,0 1000 21,0 826,1 21,0 834,6 19,1 665,5 21,0 795,5
3 x 16,0 1000 23,3 1078,4 23,3 1088,9 21,4 894,3 288 1043,4
3 x 250 1000 28,2 1637,8 28,2 1654,0 26,3 1391,5 28,2 1588,5
3 x 35,0 1000 31,0 2063,4 31,0 2082,6 29,1 17841 31,0 2007,8
3 x 50,0 1000 35,6 2740,1 35,6 2766,4 33,2 2361,5 35,6 2667,9
3 x 70,0 1000 39,2 3487,9 39,2 3519,2 SIS 3093,5 39,2 3405,9
3 x 950 1000 449 4620,4 44,9 4662,4 42,6 4090,5 44.9 4515,4
3 x 120,0 1000 48,4 5553,2 48,4 5601,1 46,5 5011,8 48,4 5437,3
3 x 150,0 1000 53,3 6798,3 53,3 6859,9 51,0 6112,5 53,3 6663,1
& x 185,0 1000 57,6 8104,0 57,6 8171,7 55,7 7395,5 57,6 7948,9
3 X 240,0 1000 64,4 10424,3 64,4 10508,8 62,5 9588,9 64,4 10243,1
4 X 1,0 660 13,8 295,2 13,8 298,0 1,7 200,7 13,8 279,7
4 X 1,5 660 14,5 334,2 14,5 337,4 12,4 233,8 14,5 317,6
4 X 2,5 660 15,7 406,6 15,7 410,4 13,6 296,1 15,7 388,1
4 X 4,0 660 17,7 540,3 17,7 546,1 15,6 412,0 17,7 518,2
4 X 6,0 660 19,3 659,2 19,3 665,3 16,8 498,1 19,3 632,8
4 x 10,0 1000 22,9 984,1 22,9 995,4 20,8 803,0 22,9 949,3
4 x 16,0 1000 25,9 1327,0 25,9 1340,1 23,4 1090,0 25,9 1283,9
4 x 25,0 1000 30,8 1974,9 30,8 1996,0 28,8 1698,5 30,8 1918,6
4 x 35,0 1000 34,7 2588,3 34,7 2612,8 32,2 2226,5 34,7 2519,4
4 x 50,0 1000 38,9 3332,4 38,9 3366,2 36,8 2947,9 38,9 3249,7
4 x 70,0 1000 43,5 43225 43,5 4363,2 41,0 3828,4 43,5 4227,3
4 x 950 1000 49,3 5663,9 49,3 5717,3 47,2 5124,3 49,3 5543,4
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Cable type S KGVVng(A)-FRLS K?:XXEE(T':‘()' KGPPng(A)-HF | KGPPng(A)-FRHF

Number and nominal 5 g 2 % £ W‘:i?(?,: of 3 = 3 We1l?<|:rt1 o 52 g W?i':rtmc’f 3 = % W?i':rtn()f

core’s cross-section, mm? > 3 s E £ ofthicable, 8 s g £ Ofthicable, §§ g £ Ofthicable, 8 s E £ ofthicable,

o 9 o 9 5 9 o g

2 x 1200 + 1 x 350 1000 45,6 4706,2 45,6 4747,0 43,4 4161,7 45,6 4600,1
2 x 1500 + 1 x 50,0 1000 49,8 5712,2 49,8 5764,3 48,0 5144,5 49,8 5590,1
2 x 1850 + 1 x 50,0 1000 53,9 6742,6 53,9 6802,1 51,7 6035,9 53,9 6606,9
2 X 2400 + 1 x 70,0 1000 60,5 8729,7 60,5 8802,3 58,7 7948,0 60,5 8563,8
2 X 4,0 + 1 x 25 660 16,4 4541 16,4 458,1 14,5 3391 16,4 434,7
2 X 6,0 + 1 x 40 660 17,4 533,4 17,4 538,3 18/ 409,7 17,4 512,2
2 x 100 + 1 x 6,0 1000 20,2 748,9 20,2 756,1 18,0 583,3 20,2 720,3
2 x 160 + 1 x 10,0 1000 23,3 1049,9 288! 1060,2 21,4 863,5 23,3 1014,8
2 x 250 + 1 x 16,0 1000 28,2 1592,7 28,2 1608,1 26,3 1340,7 28,2 1543,8
2 x 350 + 1 x 16,0 1000 29,6 1831,8 29,6 1848,7 27,8 15080 29,6 1779,8
2 x 500 + 1 x 250 1000 33,6 2411,6 33,6 2435,8 31,8 2102,3 33,6 2348,4
2 x 700 + 1 x 350 1000 BI85 3110,1 37,5 3137,9 35,7 2748,4 SIS 3033,6
2 x 950 + 1 x 500 1000 42,4 4066,1 42,4 4104,7 40,2 3585,3 42,4 3973,2
2 x 1200 + 1 x 70,0 1000 46,2 4969,4 46,2 5012,1 44,0 44311 46,2 4861,2
2 x 1500 + 1 x 70,0 1000 50,5 5921,4 50,5 59747 48,6 5345,2 50,5 5797,3
2 x 1850 + 1 x 950 1000 54,5 7106,3 54,5 7168,5 52,3 6406,9 54,5 6968,1
2 x 2400 + 1 x 1200 1000 61,3 9159,5 61,3 9235,0 59,5 8382,7 61,3 8990,5
5 X 4,0 + 1 x 25 660 17,7 532,9 17,7 538,4 15,6 403,3 17,7 510,9
3 X 6,0 + 1 x 25 660 18,7 610,4 18,7 615,9 16,3 458,6 18,7 585,2
3 x 100 + 1 x 4,0 1000 22,2 903,1 22,2 9131 19,6 706,0 22,2 870,1
3 x 160 + 1 x 6,0 1000 24,4 1157,5 24.4 1168,5 22,0 948,4 24,4 1118,1
3 x 250 + 1 x 10,0 1000 29,8 1800,6 29,8 1819,7 271 1485,4 29,8 1747 1
3 x 350 + 1 x 16,0 1000 33,2 2326,1 33,2 2349,1 30,8 1990,0 33,2 2264,7
5 x 500 + 1 x 16,0 1000 36,6 2882,2 36,6 2910,8 34,6 25442 36,6 2807,2
3 x 700 + 1 x 250 1000 40,4 3694,5 40,4 3729,2 38,5 3313,0 40,4 3609,0
& x 90 + 1 x 350 1000 46,2 4907,4 46,2 4953,0 43,9 4392,7 46,2 4798,3
3 x 12000 + 1 x 350 1000 49,9 5855,0 49,9 5906,5 48,0 5327,2 49,9 5734,6
& x 1500 + 1 x 50,0 1000 55,4 7257,5 55,4 7322,7 53,0 6583,4 55,4 7110,0
3 x 1850 + 1 x 50,0 1000 59,5 8520,5 59,5 8593,3 57,5 7829,3 59,5 8359,1

& X 2400 + 1 x 70,0 1000 67,4 11180,3 67,4 11265,9 64,5 10175,3 67,4 10971,5
3 X 4,0 + 1 x 25 660 17,7 532,9 17,7 538,4 15,6 403,3 17,7 510,9
5 X 6,0 + 1 x 40 660 19,3 652,3 19,3 658,3 16,8 490,8 19,3 625,9
3 x 100 + 1 x 6,0 1000 22,2 91,7 22,2 921,7 20,2 7429 22,2 878,7
5 x 160 + 1 x 10,0 1000 25,9 1298,5 25,9 1311,5 23,4 1059,2 25,9 1255,4
3 x 250 + 1 x 16,0 1000 30,8 1929,9 30,8 1950,1 28,8 1647,6 30,8 1873,9
3 x 350 + 1 x 16,0 1000 33,2 2326,1 33,2 2349,1 30,8 1990,0 33,2 2264,7
3 x 500 + 1 x 250 1000 37,6 3057,1 37,6 3088,0 35,6 2698,0 37,6 2978,6
5 x 700 + 1 x 350 1000 41,6 3907,3 41,6 3943,8 39,6 3496,6 41,6 3818,2
3 x 950 + 1 x 500 1000 47,6 5181,3 47,6 5230,4 45,6 4677,3 47,6 5066,9
5 x 12000 + 1 x 70,0 1000 51,4 6276,6 51,4 6332,2 49,4 5719,9 51,4 6150,6
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3 1500 + 1 x 70,0 1000 57,1 7663,8 571 7732,7 55,0 6993,0 S/ ol 7509,9
3 1850 + 1 x 950 1000 61,3 9113,6 61,3 9192,0 59,2 8381,0 61,3 8944,5
3 240,0 + 1 x 1200 1000 69,5 11907,5 69,5 11999,7 - - - -

7 1,0 660 15,9 385,0 15,9 390,2 13,4 268,3 15,9 365,5
7 1,5 660 16,8 440,1 16,8 445,9 14,2 316,7 16,8 419,2
7 2,5 660 18,6 564,8 18,6 5711 15,7 408,9 18,6 539,2
7 4,0 660 211 756,6 211 765,8 18,6 597,4 21,1 725,8
7 6,0 660 22,6 899,0 22,6 909,4 20,1 728,1 22,6 865,6
7 10,0 1000 27,5 1395,7 27,5 1413,6 25,0 1177,9 27,5 1347,4
10 1,0 660 19,8 536,4 19,8 543,7 16,2 357,2 19,8 508,7
10 1,5 660 21,0 615,1 21,0 623,2 17,3 425,2 21,0 585,3
10 2,5 660 22,9 762,5 22,9 772,0 19,7 575,0 22,9 729,3
10 4,0 660 26,7 1062,6 26,7 1075,6 23,0 8171 26,7 1019,0
10 6,0 660 28,6 1265,7 28,6 1280,3 25,4 1027,7 28,6 1218,2
14 1,0 660 21,2 652,6 21,2 663,4 17,3 438,6 21,2 620,5
14 1,5 660 22,5 756,2 22,5 768,2 19,0 548,2 22,5 7217
14 2,5 660 251 980,5 251 994,0 211 723,7 25,1 938,8
14 4,0 660 28,8 1343,4 28,8 1362,7 25,2 1072,9 28,8 1292,3
14 6,0 660 30,9 1616,2 30,9 1637,9 27,4 13247 30,9 1560,5
16 1,0 660 22,3 716,3 22,3 728,9 18,5 501,6 22,3 681,7
16 1,5 660 24,0 860,4 24,0 873,8 19,9 604,6 24,0 820,1
16 2,5 660 26,3 1083,5 26,3 1099,1 22,2 802,7 26,3 1038,4
16 4,0 660 30,3 1492,5 30,3 1514,9 26,5 1195,0 30,3 1437,1
16 6,0 660 32,9 1851,8 32,9 1877,5 28,8 1480,0 32,9 1790,2
19 1,0 660 23,3 802,9 23,3 818,2 19,4 563,2 23,3 7651
19 1,5 660 25,2 967,0 25,2 983,3 20,8 682,9 25,2 923,0
19 2,5 660 27,6 1226,3 27,6 12454 23,2 913,8 27,6 11771
19 4,0 660 32,2 1751,9 32,2 1779,6 27,8 1368,4 32,2 1689,8
19 6,0 660 35,0 2156,8 35,0 2186,9 30,3 1702,2 35,0 2084,7
24 1,0 660 27,8 1041,5 27,8 1060,3 22,8 71,1 27,8 992,0
24 1,5 660 29,6 1214,0 29,6 1235,0 24,9 887,8 29,6 1160,7
24 2,5 660 32,9 1591,8 32,9 1616,8 27,8 1182,5 32,9 1530,7
24 4,0 660 38,3 22441 38,3 2278,5 33,2 1769,3 38,3 2163,8
27 1,0 660 28,4 1119,3 28,4 1140,8 23,2 766,5 28,4 1067,1
27 1,5 660 30,1 1309,8 30,1 1333,7 25,4 959,8 30,1 1253,4
27 2,5 660 3345 1723,4 3315 1752,0 28,3 1286,3 83835 1658,9
27 4,0 660 39,1 24414 39,1 2480,6 34,3 1968,3 39,1 2356,5
30 1,0 660 29,3 1205,1 29,3 1229,3 24,3 851,8 29,3 1149,7
30 1,5 660 31,1 1414,2 31,1 14411 26,2 1037,7 31,1 1354,4
30 2,5 660 35,0 1905,9 35,0 1937,0 29,3 1396,9 35,0 1833,0
37 1,0 660 31,7 1453,0 31,7 1484,2 25,9 993,8 31,7 1389,2
37 1,5 660 33,8 1708,8 33,8 1743,3 28,0 1218,5 33,8 1639,6
37 2,5 660 37,6 2239,0 37,6 2278,1 31,8 1695,1 37,6 2156,5
44 1,0 660 35,7 1728,7 35,7 1765,1 28,7 1155,8 35,7 1651,0
44 1,5 660 38,0 2033,4 38,0 2073,7 31,5 1462,0 38,0 1949,3
52 1,0 660 37,1 1940,8 37,1 1984,5 288 1305,2 37,1 1855,8
52 1,5 660 39,5 2293,8 39,5 2342,2 32,7 1656,2 39,5 2201,6
61 1,0 660 39,2 2190,2 39,2 22420 31,9 15211 39,2 2096,1
61 1,5 660 41,8 2598,3 41,8 2655,7 34,9 1917,9 41,8 2496,2
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Cable type KGVEV KGVEVng(A) KGVEV-HL KGVEVng(A)-LS KG‘L’EXT")?(A*
= £ £ £ £ £
) 2 |, E [ weight of | _ ° E |Weight of| ° € |Weight of[ ° E Weight of| _ € | Weight of

Number and nominal , = g S8 1km .g s g 1km 258 1km % 59 1 km .g 53| 1km
core’s cross-section, mm > o8 g cakl;;Ie, oS g cakbgle, 8 8 qga cakble, 68 g cakble, 68 g cakble,

S S S 9 S g S 9

T T k-] © T

1 X 1,0 660 57 52,1 57 53,9 5,7 50,3 57 59,8 57 59,8
1 X 1,5 660 5,9 59,8 8¢ 61,7 5 57,9 519 68,1 8¢ 68,2
1 X 2,5 660 6,4 74,2 6,4 76,4 6,4 72,1 6,4 83,6 6,4 83,7
1 x 40 660 748 100,5 758 103,0 78 97,9 748 11,9 758 112,3
1 X 6,0 660 7.8 1201 7.8 122,9 7,8 17,4 7.8 132,6 7,8 133,2
1 x 10,0 1000 9,8 195,6 9,8 199,9 9,8 191,1 9,8 215,9 9,8 217,0
1 x 16,0 1000 10,9 261,3 10,9 266,2 10,9 256,2 10,9 284,6 10,9 286,0
1 x 25,0 1000 12,7 376,3 12,7 382,1 12,7 369,8 13,3 419,7 13,3 4223
1 x 350 1000 14,0 485,7 14,0 492,2 14,0 478,4 14,6 533,9 14,6 537,0
1 x 50,0 1000 15,8 632,3 15,8 639,7 15,8 623,5 16,3 688,9 16,3 693,7
1 x 70,0 1000 17,5 825,2 17,5 833,5 17,5 815,3 18,4 908,8 18,4 9141
1 x 950 1000 | 20,1 1100,3 20,1 11111 20,1 1087,2 20,7 1180,4 20,7 1188,0
1 x 120,0 1000 21,8 1343,8 21,8 1355,6 21,8 1329,5 22,3 1431,2 22,3 1439,8
1 x 150,0 1000 24,3 1662,5 24,3 1677,2 24,3 1644,7 24,8 1768,7 24,8 1779,5
1 x 185,0 1000 26,1 1989,6 26,1 2005,5 26,1 1970,2 26,6 2104,4 26,6 2116,5

1 X 240,0 1000 29,2 2596,5 29,2 2614,4 29,2 2574,0 - - - -
2 X 1,0 660 9,0 107,2 9,0 11,2 9,0 103,4 11,0 206,7 11,0 207,3
2 X 1.0 660 9,6 123,6 9,6 127,9 9,6 119,4 11,6 233,6 11,6 234,4
2 X 2,5 660 10,6 1541 10,6 159,0 10,6 149,4 12,5 282,8 12,5 284,0
2 x 40 660 12,3 209,5 12,3 215,3 12,3 203,8 14,2 374,8 14,2 377,0
2 X 6,0 660 13,2 250,6 13,2 256,9 13,2 2443 15,2 438,8 15,2 441,5
2 x 10,0 1000 16,2 381,9 16,2 389,8 16,2 SIS 18,6 673,8 18,6 678,9
2 x 16,0 1000 18,8 531,5 18,8 541,9 18,8 520,6 20,7 875,3 20,7 881,9
2 x 25,0 1000 22,7 774,6 22,7 7874 22,7 760,6 25,3 1337,4 25,3 1348,1
2 x 35,0 1000 25,7 1021,4 25,7 1037,6 25,7 1004,1 27,9 1675,6 27,9 1688,9

2 x 50,0 1000 29,2 1324,4 29,2 1343,0 29,2 1303,7 - - - -
3 X 1,0 660 9,5 1271 9,5 131,4 9,5 122,8 11,4 226,0 11,4 2271
3 X {B5 660 10,1 148,9 10,1 153,6 10,1 144,3 12,0 257,7 12,0 259,2
3 X 2,5 660 111 190,3 111 195,5 111 185,0 13,1 316,4 13,1 318,4
3 X 4,0 660 12,9 265,5 12,9 271,7 12,9 259,0 14,9 425,5 14,9 428,8
3 X 6,0 660 14,0 322,7 14,0 329,4 14,0 315,56 15,9 503,3 15,9 507,2
3 x 10,0 1000 17,2 505,6 17,2 5141 17,2 495,8 19,5 783,4 19,5 790,7
3 x 16,0 1000 19,9 712,6 19,9 723,7 19,9 700,1 21,8 1033,6 21,8 1042,7
3 x 250 1000 | 24,5 1077,5 245 1092,9 245 1059,7 26,7 1584,9 26,7 1599,4
3 x 350 1000 27,3 1402,3 27,3 1419,6 27,3 1382,2 29,5 2008,0 29,5 2025,5
4 X 1,0 660 10,2 150,4 10,2 155,1 10,2 145,6 12,1 255,9 12,1 257,7
4 X 1,5 660 10,9 1781 10,9 183,1 10,9 172,8 12,8 294,2 12,8 296,3
4 x 25 660 12,1 230,8 12,1 236,5 12,1 2248 14,0 365,3 14,0 368,1
4 X 4,0 660 14,1 326,9 14,1 333,7 14,1 319,4 16,0 497,3 16,0 501,8
4 x 60 660 15,2 400,6 15,2 408,0 15,2 392,4 17,2 592,7 17,2 598,1
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Cable type KGVEV KGVEVng(A) KGVEV-HL KGVEVng(A)-Ls | KGYEVNI(A)
>
g E Weight of E Weight of E Weight of| E Weight of E Weight of
Number and nominal S |gec| 1km |52 1km [E8L22| 1km g2 1km [g2=| 1km
core’s cross-section, mm’ S g ﬁ 2| cable, g E 2| cable, g § % cable, g § 2| cable, g % 2| cable,
El ko §| 5| ko S| 5| ko
T T T T T

4 x 10,0 1000 19,3 654,4 19,3 665,1 19,3 641,8 21,2 932,3 21,2 942,0
4 x 16,0 1000 | 21,8 903,5 21,8 915,8 21,8 888,9 24,2 1270,3 24,2 1281,7
4 x 25,0 1000 26,9 1372,9 26,9 1390,0 26,9 1352,0 29,2 1909,8 29,2 1928,8
5) X 1,0 660 11,0 184,3 11,0 189,4 11,0 178,9 12,9 300,1 12,9 302,5
5 X 1,5 660 11,8 217,9 11,8 2234 11,8 211,9 13,7 345,3 13,7 348,2
5) X 2,5 660 13,1 282,1 13,1 288,4 13,1 275,3 15,0 429,7 15,0 433,4
5 X 4,0 660 15,4 406,9 15,4 4144 15,4 3984 17,3 595,1 17,3 600,9
5 X 6,0 660 16,7 4974 16,7 505,6 16,7 488,0 19,0 731,0 19,0 737,3
5 x 10,0 1000 21,1 806,9 21,1 818,7 211 792,3 23,0 1112,6 23,0 1124,8
5 x 16,0 1000 24,4 1146,0 24,4 1161,3 24,4 1127,6 26,3 1527,7 26,3 1542,2
2 X 4,0 + 1 x 25 660 12,9 2478 12,9 253,9 12,9 241,8 14,9 417,6 14,9 419,7
2 X 6,0 + 1 x 25 660 13,4 283,2 13,4 289,6 13,4 276,9 15,3 456,7 15,3 459,2
2 x 10,0 + 1 x 4,0 1000 16,2 431,9 16,2 439,8 16,2 423,4 18,6 691,9 18,6 696,5
2 x 16,0 + 1 x 6,0 | 1000 18,8 597,1 18,8 607,5 18,8 586,3 20,7 901,0 20,7 907,0
2 x 25,0 + 1 x 10,0 | 1000 22,7 890,7 22,7 903,5 22,7 876,8 25,3 1386,3 25,3 1395,9
2 x 350 + 1 x 16,0 | 1000 26,0 1197,9 26,0 1214,3 26,0 1180,4 28,2 1785,1 28,2 1797,2

2 x 50,0 + 1 x 16,0 | 1000 29,2 1496,8 29,2 1515,4 29,2 1476,1 - - - -
2 X 4,0 + 1 x 25 660 12,9 247.8 12,9 253,9 12,9 241,8 14,9 417,6 14,9 419,7
2 X 6,0 + 1 x 40 660 14,0 308,6 14,0 315,3 14,0 302,0 15,9 496,1 15,9 498,6
2 x 10,0 + 1 x 6,0 1000 16,4 449,6 16,4 4577 16,4 4411 18,8 712,5 18,8 717,0
2 x 16,0 + 1 x 10,0 | 1000 19,9 660,9 19,9 672,0 19,9 649,5 21,8 1004,5 21,8 1010,8
2 x 250 + 1 x 16,0 | 1000 245 985,9 24,5 1001,3 24,5 969,8 26,7 1539,0 26,7 1549,4
2 x 350 + 1 x 16,0 | 1000 26,0 1197,9 26,0 1214,3 26,0 1180,4 28,2 1785,1 28,2 1797,2
3 X 4,0 + 1 x 25 660 14,1 309,1 14,1 315,9 14,1 302,1 16,0 489,4 16,0 492,8
3 X 6,0 + 1 x 25 660 14,8 362,3 14,8 369,4 14,8 354,8 16,7 549,2 16,7 553,0
& x 10,0 + 1 x 40 1000 17,7 561,2 17,7 569,9 17,7 551,2 20,0 823,1 20,0 829,9
3 x 16,0 + 1 x 6,0 1000 20,5 785,4 20,5 796,8 20,5 772,5 22,4 1086,6 22,4 1095,2
& x 25,0 + 1 x 10,0 | 1000 25,2 1203,3 25,2 1219,2 25,2 1185,0 27,5 1675,2 27,5 1688,9

3 x 35,0 + 1 x 16,0 | 1000 28,9 1596,7 28,9 1615,2 28,9 1575,6 - - - -
& X 4,0 + 1 x 25 660 14,1 309,1 14,1 315,9 14,1 302,1 16,0 489,4 16,0 492,8
3 X 6,0 + 1 x 40 660 15,2 386,6 15,2 394,0 15,2 378,9 17,2 585,5 17,2 589,4
3 x 10,0 + 1 x 6,0 | 1000 18,6 599,2 18,6 609,5 18,6 587,9 20,6 865,9 20,6 872,9
3 x 16,0 + 1 x 10,0 | 1000 21,8 851,8 21,8 864,1 21,8 838,3 24,2 1241,2 24,2 1249,8
3 x 25,0 + 1 x 16,0 | 1000 | 26,9 1281,3 26,9 1298,4 26,9 1262,1 29,2 1863,8 29,2 1878,7

3 x 350 + 1 x 16,0 | 1000 28,9 1596,7 28,9 1615,2 28,9 1575,6 - - - -
7 X 1,0 660 11,8 214,4 11,8 220,0 11,8 208,1 13,8 334,6 13,8 338,3
7 X 1,5 660 12,7 258,9 12,7 265,0 12,7 252,0 14,6 389,1 14,6 393,4
7 X 2,5 660 14,2 344,7 14,2 3515 14,2 336,7 16,1 491,3 16,1 496,6
7 X 4,0 660 16,7 501,7 16,7 509,8 16,7 491,5 19,0 700,6 19,0 708,2
7 X 6,0 660 18,5 640,8 18,5 651,1 18,5 628,6 20,5 841,7 20,5 850,4
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Cable type KGVEV KGVEVng(A) KGVEV-HL KGVEVng(A)-LS KG‘(E‘L’T")?(A)
> £ £ E £ £
) 2 - Eh Weight of | ° % Weight of| _ E Weight of| ° % Weight of | ° E Weight of

Number and nominal 5 |258 1km 1225 1km .g 58| 1km % s2 1km |22 3§ 1 km
core’s cross-section, mm’ > |88 2 cakl;:e, a8 ° cakble, o8 g cakble, ] e cakble, 35 g Cakble,

& 5 9 S 9 S 9 8 9

i 5 T i S

7 x 10,0 1000 | 23,0 1038,6 23,0 1051,6 23,0 1021,2 254 1329,8 25,4 1345,4
10 x 1,0 660 14,6 291,0 14,6 298,1 14,6 282,8 16,6 4429 16,6 4484
10 x 1,5 660 15,8 353,7 15,8 361,4 15,8 344,6 17,7 518,9 17,7 525,3
10 x 2,5 660 17,7 474,7 17,7 483,5 17,7 464,2 20,1 685,0 20,1 692,4
10 x 4,0 660 21,5 715,7 21,5 727,8 21,5 700,9 23,8 979,2 23,8 989,8
10 x 6,0 660 23,8 912,4 23,8 927,4 23,8 894,6 25,8 1179,9 25,8 11921
14  x 1,0 660 15,8 364,9 15,8 372,5 15,8 355,1 17,7 533,5 17,7 5417
14 x 1,5 660 17,1 448,8 171 457,2 171 438,0 19,4 654,9 19,4 663,9
14  x 2,5 660 19,6 629,5 19,6 640,4 19,6 615,8 21,5 845,8 21,5 856,9
14 x 40 660 2383 932,1 23%3) 945,3 2883 914,5 25,6 1226,8 25,6 1242,7
14 x 6,0 660 25,8 1194,0 25,8 1210,3 25,8 1172,8 27,8 1494,5 27,8 1512,7
16 x 1,0 660 16,6 404,4 16,6 412,5 16,6 393,8 18,9 605,3 18,9 614,4
16 x 1,5 660 17,9 499,3 17,9 508,1 17,9 487,5 20,3 718,3 20,3 728,8
16 x 25 660 20,6 702,4 20,6 713,9 20,6 687,5 22,6 932,9 22,6 945,7
16 x 40 660 25,0 1067,3 25,0 1083,0 25,0 1046,6 26,9 1359,3 26,9 1377,8
16  x 6,0 660 27,2 1340,1 27,2 1357,4 27,2 1317,0 29,2 1661,4 29,2 1682,5
19 x 1,0 660 17,4 459,5 17,4 468,1 17,4 447,8 19,8 673,8 19,8 684,9
19 x 1,5 660 19,3 587,6 19,3 598,4 19,3 BIE S 21,2 804,3 21,2 817,0
19 x 2,5 660 21,7 805,9 21,7 818,1 21,7 789,5 24,0 1080,5 24,0 1095,4
19 x 40 660 26,3 1230,5 26,3 1247 1 26,3 1207,6 28,2 1544,3 28,2 1566,7

19 x 6,0 660 28,7 1550,7 28,7 1569,0 28,7 1525,2 - - - -
24 x 1,0 660 20,9 592,5 20,9 604,3 20,9 577,0 23,2 8411 23,2 855,4
24 x 1,5 660 22,7 733,5 22,7 746,3 22,7 716,2 25,3 1039,4 25,3 1055,1
24 x 25 660 26,0 1031,4 26,0 1047,8 26,0 1009,9 28,2 1355,9 28,2 13751
27  x 1,0 660 21,3 643,5 21,3 655,5 21,3 627,0 24,0 933,3 24,0 948,9
27 x 1,5 660 231 800,0 231 813,1 231 781,7 25,8 1116,1 25,8 1134,2
27  x 2,5 660 26,5 1129,2 26,5 1146,0 26,5 1106,4 28,7 1465,3 28,7 1487,3
30 x 1,0 660 221 698,3 22,1 710,7 221 680,7 24,7 1000,7 24,7 1018,4
30 x 1,5 660 24,3 892,5 24,3 907,8 24,3 871,5 26,6 1201,0 26,6 1221,3

30 x 285 660 27,4 1232,2 27,4 1249,6 27,4 1207,7 - - - -
37 X 1,0 660 241 8471 241 862,3 24,1 825,5 26,3 1157 1 26,3 1179,4
37 x 1,5 660 26,1 1058,3 26,1 1074,8 26,1 1034,3 28,4 1397,7 28,4 1423,3

37 X 2,5 660 29,5 1471,5 29,5 1490,4 29,5 1443,5 - - - -
44 x 1,0 660 26,9 990,7 26,9 1007,7 26,9 965,8 29,1 1340,9 291 1367,7

44 x 1,5 660 29,2 1240,6 29,2 1259,2 29,2 1212,9 - - - -

52 x 1,0 660 28,0 1128,0 28,0 1145,9 28,0 1100,6 - - - -
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oveunga- | KouEina® [ korerngiar | KOPEETO
>
% N s E Weightof | E Weightof | E Weight of [ E Weight of
core's crase-section, mm’ $ | 235 | Lhn | Z25 | e | 28| cve | SBE | e
' 85| ' | 9 | °E| ke | CCE| ke
T T T T

1 X 1,0 660 9,3 131,8 9,3 131,7 5,7 56,1 9,3 123,8
1 x 1,5 660 9,6 142,6 9,6 142,5 5,9 64,2 9,6 134,2
1 x 25 660 10,0 162,1 10,0 162,2 6,4 79,2 10,0 153,1
1 x 40 660 10,9 197,8 10,9 198,3 7,3 106,6 10,9 187,7
1 X 6,0 660 1,4 222,6 11,4 223,2 7,8 126,8 11,4 211,9
1 x 10,0 1000 12,9 303,6 12,9 305,2 9,8 206,5 12,9 290,5
1 x 16,0 1000 13,9 3794 13,9 381,5 10,9 273,9 13,9 364,9
1 x 250 1000 15,8 511859 15,8 517,5 18,3 405,7 15,8 496,4
1 x 350 1000 17,0 635,8 17,0 640,0 14,6 518,2 17,0 616,4
1 x 50,0 1000 19,2 823,2 19,2 828,9 16,3 670,2 19,2 798,4
1 x 70,0 1000 20,9 1035,1 20,9 1041,7 18,4 885,6 20,9 1007,5
1 x 950 1000 23,1 1320,9 23,1 1330,3 20,7 1152,8 23,1 1288,7
1 x 1200 1000 25,2 1609,4 25,2 1619,3 22,3 1401,0 25,2 1571,5
1 x 150,0 1000 27,3 1935,3 27,3 1948,2 24,8 1731,0 27,3 1892,3
1 x 1850 1000 29,1 2281,9 291 2296,3 26,6 2063,6 29,1 2235,6
2 X 1,0 660 12,8 265,1 12,8 266,2 11,0 185,6 12,8 251,9
2 x 15 660 13,4 293,9 13,4 295,2 11,6 210,3 13,4 279,8
2 X 2,5 660 14,3 346,1 14,3 347,9 12,5 255,7 14,3 330,6
2 x 4,0 660 16,0 4442 16,0 4471 14,2 340,1 16,0 425,9
2 X 6,0 660 17,0 511,3 17,0 514,7 15,2 399,5 17,0 491,4
2 x 10,0 1000 20,4 759,7 20,4 765,8 18,6 615,5 20,4 731,6
2 x 16,0 1000 22,5 968,0 22,5 975,6 20,7 803,8 22,5 935,8
2 x 250 1000 271 1449,8 271 1461,9 25,3 12291 271 1404,7
2 x 350 1000 - - - - 27,9 1546,1 - -
3 X 1,0 660 13,3 286,5 13,3 288,3 11,4 204,5 13,3 272,2
3 X 1,5 660 13,9 319,8 13,9 322,0 12,0 2341 13,9 304,6
3 x 2,5 660 15,0 381,1 15,0 383,8 13,1 289,0 15,0 364,3
3 x 4,0 660 16,8 495,9 16,8 500,1 14,9 390,7 16,8 475,9
3 x 6,0 660 17,8 576,4 17,8 581,2 15,9 464,2 17,8 554,7
3 x 10,0 1000 21,4 869,9 21,4 878,3 19,5 726,0 21,4 838,9
3 x 16,0 1000 | 241 1153,5 24,1 1163,3 21,8 964,0 24,1 1115,1
3 x 250 1000 28,6 1696,5 28,6 1712,6 26,7 1479,7 28,6 1646,7
3 x 350 1000 - - - - 29,5 1883,4 - -
4 x 1,0 660 14,2 323,1 14,2 325,8 12,1 232,6 14,2 307,2
4 x 1,5 660 14,9 363,0 14,9 366,1 12,8 268,5 14,9 346,0
4 x 2,5 660 16,1 436,8 16,1 440,5 14,0 335,5 16,1 418,0
4 X 4,0 660 18,5 596,2 18,5 601,3 16,0 459,5 18,5 571,4
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e e
>
.% ® £ Weight of E Weight of £ Weight of £ Weight of
Number and nominal S 855 1km 823 1 km £ H 1 km £25 1 km
core’s cross-section, mm* 8 §‘g Cakt;e, 8 g‘g Cakl:JlE, 8 s % ccizle, 8 gg cakl;e,
5 © © B
4 X 6,0 660 19,7 695,7 19,7 701,6 17,2 550,3 19,7 668,8
4 x 10,0 1000 288 1027,4 283 1038,6 21,2 870,0 23,3 992,2
4 x 16,0 1000 26,3 1373,8 26,3 1386,7 24,2 11921 26,3 1330,2
4 x 250 1000 - - - - 29,2 1796,1 - -
5 x 1,0 660 15,2 364,2 15,2 367,7 12,9 274,5 15,2 346,5
5 x 1,5 660 16,0 4111 16,0 415,2 13,7 3171 16,0 392,2
5 x 2,5 660 17,3 498,4 17,3 503,3 15,0 397,0 17,3 477,4
5 x 4,0 660 20,0 684,9 20,0 691,6 17,3 553,4 20,0 657,2
5 x 6,0 660 21,3 803,5 21,3 811,2 19,0 681,9 21,3 773,4
5 x 100 1000 25,8 1228,5 25,8 1241,9 23,0 1043,7 25,8 1185,4
5 x 16,0 1000 28,6 1611,9 28,6 1628,2 26,3 1441,3 28,6 1562,6
2 x 4,0 + 1 x 25 660 16,8 489,7 16,8 492,4 14,9 382,1 16,8 470,7
2 x 6,0 + 1 x 25 660 171 524,2 17,1 527,2 15,3 4201 171 504,6
2 x 100 + 1 x 4,0 | 1000 20,6 783,4 20,6 788,8 18,6 639,5 20,6 755,6
2 x 160 + 1 x 6,0 | 1000 22,5 983,7 22,5 990,5 20,7 836,8 22,5 952,4
2 x 250 + 1 x 10,0 | 1000 27,4 1512,8 27,4 1523,7 2583 1290,3 27,4 1468,4
2 x 30 + 1 x 16,0 1000 - - - - 28,2 1667,8 - -
2 x 4,0 + 1 x 25 660 16,8 489,7 16,8 492,4 14,9 382,1 16,8 470,7
2 X 6,0 + 1 x 40 660 17,8 570,3 17,8 573,5 15,9 456,9 17,8 549,9
2 x 100 + 1 x 6,0 | 1000 20,6 791,1 20,6 796,4 18,8 659,5 20,6 763,4
2 x 160 + 1 x 10,0 | 1000 241 1126,9 241 1133,5 21,8 933,2 241 1090,6
2 x 250 + 1 x 16,0 | 1000 28,6 1653,9 28,6 1665,6 26,7 1429,0 28,6 1607,1
2 x 30 + 1 x 16,0 1000 - - - - 28,2 1667,8 - -
3 X 4,0 + 1 x 25 660 18,5 589,9 18,5 593,6 16,0 450,9 18,5 566,1
3 X 6,0 + 1 x 25 660 19,1 646,6 19,1 650,7 16,7 508,9 19,1 621,7
3 x 100 + 1 x 4,0 | 1000 22,6 946,4 22,6 954,6 20,0 768,5 22,6 914,1
3 x 160 + 1 x 6,0 | 1000 24,8 1202,1 24,8 12111 22,4 1020,4 24.8 1163,4
3 x 250 + 1 x 10,0 | 1000 - - - - 2049 1576,4 - -
3 X 4,0 + 1 x 25 660 18,5 589,9 18,5 593,6 16,0 450,9 18,5 566,1
3 x 60 + 1 x 40 | 660 19,7 689,6 19,7 693,9 17,2 543,0 19,7 663,9
3 x 100 + 1 x 6,0 | 1000 22,6 9541 22,6 962,2 20,6 807,5 22,6 921,9
3 x 160 + 1 x 10,0 | 1000 26,3 13471 26,3 1356,9 24,2 1161,3 26,3 1305,7
3 x 250 + 1 x 16,0 | 1000 - - - - 29,2 1745,4 - -
7 x 1,0 660 16,3 412,7 16,3 417,8 13,8 307,0 16,3 392,7
7 X 1,5 660 17,2 467,9 17,2 473,6 14,6 359,0 17,2 446,6
7 x 25 660 19,0 593,1 19,0 599,3 16,1 4571 19,0 567,1
7 x 40 660 21,5 788,5 21,5 797,6 19,0 656,2 21,5 757,3
PRODUCT CATALOGUE




PRODUCT CATALOGUE

Cable type KGVEVng(A)- | KGVEVNg(A): | yGpepng(arr | KGPEPDG(A)-
>
% E Weight of E Weight of | E Weightof | E Weight of
Number and nominal _ S gg §| 1km gg §| 1km g % 8| 1km E25 | 1km
core’s cross-section, mm o8 % conc'l(gctor, o8 % conv.;l(l.éctor, o3 é comil(;ctor, o5 % cakbgle,
] © T T

7 x 60 660 23,0 930,8 23,0 9411 20,5 792,8 23,0 897,0
7 x 10,0 1000 27,9 14327 27,9 1450,5 254 1261,3 27,9 1383,9
10 x 1,0 660 20,2 570,1 20,2 577,3 16,6 407,3 20,2 542,0
10 x 1,5 660 21,4 648,6 21,4 656,6 17,7 480,0 21,4 618,4
10 x 25 660 23,3 795,6 23,3 805,0 20,1 638,1 23,3 762,0
10 x 40 660 271 1100,3 271 1113,2 23,8 918,3 27,1 1056,2
10 x 6,0 660 29,0 1302,8 29,0 1317,3 25,8 1112,8 29,0 1254,8
14 x 1,0 660 21,6 680,6 21,6 691,3 17,7 493,3 21,6 648,1
14 x 1,5 660 22,9 782,5 22,9 794,4 19,4 608,5 22,9 747,5
14 x 25 660 25,5 1004,4 25,5 1017,8 21,5 792,7 25,5 962,2
14 x 40 660 29,2 1369,0 29,2 1388,2 25,6 1157,4 29,2 1317,4
14 x 6,0 660 31,3 1638,5 31,3 1660,1 27,8 1417,9 31,3 1582,4
16 x 1,0 660 227 742,6 22,7 755,1 18,9 560,1 22,7 707,6
16 x 15 660 24,4 884,8 24,4 898,1 20,3 668,6 24,4 8441
16 x 25 660 26,7 1104,0 26,7 1119,6 22,6 875,9 26,7 1058,5
16 x 40 660 - - - - 26,9 1284,7 - -
16 x 6,0 660 - - - - 29,2 1579,0 - -
19 x 10 660 241 852,5 241 867,1 19,8 625,0 241 811,3
19 x 1,5 660 25,6 985,9 25,6 1002,1 212 750,7 25,6 941,5
19 x 25 660 28,0 1239,5 28,0 1258,4 24,0 1015,9 28,0 1189,7
19 x 40 660 - - - - 28,2 1463,4 - -
24 x 1,0 660 28,2 1066, 1 28,2 1084,9 23,2 781,7 28,2 1016,2
24 x 1,5 660 - - - - 253 971,0 - -
24 x 25 660 - - - - 28,2 1277,4 - -
27 X 1,0 660 28,8 1137,4 28,8 1158,9 24,0 868,4 28,8 1084,8
27 x 15 660 - - - - 25,8 1044,8 - -
27 x 25 660 - - - - 28,7 1383,4 - -
30 x 10 660 - - - - 247 932,5 - -
30 x 1,5 660 - - - - 26,6 1125,9 - -
37 x 1,0 660 - - - - 26,3 1081,2 - -
37 x 1,5 660 - - - - 28,4 1314,1 - -
44 x 1,0 660 - - - - 29,1 1254,5 - -
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Plastic-Insulated Flame-Resistant and Fireproof Cables

for the Voltage 0,66; 1 kV
TU 3500-021-59680332-2011

VVGng (A)-FRLS

VVGEng (A)-FRLS

screened.

VBSHvng (A)-FRLS

VBaSHvng (A)-FRLS

Power cables: copper conductors, low-smoke PVC-compound insulation, inner and outer
sheath, low fume and gas emission, with thermal barrier along current-carrying conductor.

Power cables: copper conductors, low-smoke PVC-compound insulation, inner and outer
sheath, low fumee and gas emission, with thermal barrier along current-carrying conductor,

Power cables: copper conductors, low-smoke PVC-compound insulation, inner sheath and
protection hose, low fume and gas emission, with thermal barrier along current-carrying
conductor, armour of steel galvanized tape

Power cables: copper conductors, low-smoke PVC-compound insulation, inner sheath and
protection hose, low fume and gas emission, with thermal barrier along current-carrying
conductor, armour of aluminium or aluminium alloy band

(FR index in the grades of cables stands for their Fire Resistance, LS index in the grades stands for Low Smoke)

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1 kV and nominal frequency of 50 Hz.

The cables can be used at nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables are designed for nuclear plant safety system power supply cable lines, fire safety system
circuit wiring: fire-control circuits, power supply for fire water pumps, emergency exit lights, smoke
exhaust and plenum ventilation system lights, as well as evacuation lifts lights. The cables are used for
laying in surgical units at hospitals and in emergency power supply circuits which can operate in case of
fire.

OKP Codes
352100 cables with copper conductors for the nominal voltage 0,66 kV
353300 cables with copper conductors for the nominal voltage 1kV

DESIGN

1. Conductor: copper, solid or stranded, round or sector, 1stor 2nd class according to GOST 22483.

2. Thermal barrier: micaceous double-layer lapping, minimal band width is 0,12 mm.

3. Insulation: low-smoke PVC-compound with low fume and gas emission. Insulated conductors of
multi-core cables are of different colours. Neutral conductors (N) are coloured blue; grounding
conductors (PE) are coloured in two colours: green and yellow. Nominal insulation thickness, insulation
colouring of multi-core cables are specified in the Appendix on page 123.

4. Stranding: insulated conductors of two-, three-, four- or five-core cables are stranded; two-, three and
five-core cables have cores with identical core’s cross-sections; four-core cables have all cores with
identical core’s cross-sections and one core with a smaller cross-section (grounding conductor (PE) or
neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with smaller core’s cross-
sections) and grounding conductors comply with the parameters specified in the Appendix on page 123.
5. Inner sheath: low-smoke PVC-compound, with low fume and gas emission. Inner sheath fills intervals
between insulated conductors of multiple conductor cable giving to the cable form close to circular one.
Nominal thickness of the inner sheath is specified in the Appendix on page 123.

6. Metal screen: for the cables of VVGENg (A) -FRLS type: lapping with two copper tapes min 0,06 mm
thick with overlapping.

7. Outer sheath: for the unarmoured VVGng(A)-FRLS and VVGENg(A)-FRLS type cables: low-smoke
PVC-compound, with low fume gas emission. Nominal thickness of the outer sheath is specified in the
Appendix on page 123.

8. Armour: for multi-core VBSHvng (A) -FRLS cables: two steel galvanized bands or for single-core
VBaSHvng A)-FRLS cables: aluminium or aluminium alloy bands; bands are laid so that the upper tape
overlaps the gaps between the coils of the lower tape. Gaps between coils of each tape should not
exceed 50% of the width of the band. Nominal thickness of the armouring band is specified in the
Appendix on page 123.

9. Armoured cable protection hose: for the cables of VBSHvng(A)-FRLS and VBaSHvng (A)-FRLS
types: low-smoke PVC-compound, witn low fume and gas emission. Thickness of the protection hose is
specified in the Appendix on page 123.

TECHNICAL STANDARDS
Ambient class............cccocuienniinnnd UHL, placement category 1, 5 according to GOST 15150-69
Operating temperature range.........................wrrererrerrsrsernenee ..from -50°C to +50°C
Relative air humidity at max +35°C...

Laying and installation of cables without preheating

Nominal freqUENCY.........ccvereevieeeierirerineiis

AC test voltage at 50Hz frequency:

for the voltage 0,66KV............oocvvvrrirenereereeiereeiies
for the voltage TKV..........ccvenernriieeeceeesesis
Minimal bending radius at laying and installation:

for single-core cables....
for multi-core cables..
Cable conductor continuos operating heating temperature max.
Max allowed pulling force during cable tracing....
Construction cable length for the main core’s cross-section:
up to 16 mm’ .
from 25 mm’ to 70 mm’
more than 95mm’
Guarantee use period
Service life
FIRE SAFETY PERFORMANCE

Cables are flame-retardant when laid as cable bunches and comply with the fire safety class
according to GOST 53315-2009 - item 16.1.2.2.2

Cables are characterised by low chlorine hydride emission (max 140 mg/g) under conditions of
burning or smouldering of the insulation, cable sheath or protection hose.

Fire tests proved cables to be low smoke under conditions of burning or smouldering: the
transparency in the test cell lowered max 50%.

Cables are flame-retardant for min 180 minuntes if exposed to open fire.

10 outer cable diameters
7,5 outer cable diameters

5 years from date of input of the cable into operation
30 years
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The VVGng(A)-FRLS cables with copper conductors, round

Number and Nominal outer diameter of Weight of

nominal cross- the cable, mm 1 km of VVGng (A)-FRLS cables, kg

section of, 0,66 kV 1kV 0,66 kV 1kV

cores, mm
1x1,5 sr (single) 8,4 9,0 109 124
1x2,5sr 9,0 9,4 131 141
1x4sr 9,7 10,3 158 174
1x6sr 10,2 10,8 185 202
1x10sr 11,4 11,6 247 253
1x16sr 12,3 12,5 320 327
1x16mr (mult.) 12,8 13,0 331 338
1x25sr 13,8 14,0 435 443
1x25mr 14,2 14,4 447 455
1x35mr 15,2 15,4 550 558
1x50mr 16,9 171 747 756
1X70mr - 191 - 967
1x95mr - 21,2 - 1254
1x120mr - 22,6 - 1515
1x150mr - 24,8 - 1851
1x185mr - 26,8 - 2243
1x240mr - 29,5 - 2801
2x1,5sr 13,0 18,8 265 277
2x2,5sr 13,3 141 292 323
2x4sr 14,6 15,8 365 418
2x6sr 15,6 16,8 437 493
2x10sr 18,0 18,4 606 627
2x16sr 19,9 20,3 796 819
2x16mr 20,8 21,2 840 864
2x25sr 22,9 23,3 1106 1132
2x25mr 23,6 24,2 1150 1191
2x35mr 25,8 26,2 1433 1463
2x50mr 29,2 29,6 1952 1985
3x1,5sr 13,0 13,9 273 306
3x2,5sr 13,9 14,7 327 362
3x4sr 15,3 16,6 416 474
3x6sr 16,4 17,7 506 567
3x10sr 18,9 19,3 714 737
3x16sr 20,9 21,4 957 983
3x16mr 21,9 22,3 1002 1029
3x25sr 24,4 24,8 1362 1392
3x25mr 251 25,6 1410 1441
3x35mr 27,3 27,7 1758 1790
3x50mr 30,9 31,8 2429 2505
4x1,5sr 13,9 14,8 311 349
4x2,5sr 14,8 15,8 378 418
4x4sr 16,4 17,9 486 598
4x6sr 17,6 19,1 598 670
4x10srr 20,5 21,0 855 882
4x16sr 22,8 23,2 1161 1190
4x16mr 24,0 24,5 1225 1256
4x25sr 26,6 271 1681 1715
4x25mr 27,4 27,9 1736 1772
4x35mr 29,8 30,3 2175 2213
4x50mr 34,7 35,2 3110 3155
5x1,5sr 14,8 15,9 359 403
5x2,5sr 15,9 17,0 438 484
5x4sr 17,7 19,3 570 648
5x6sr 19,0 20,6 713 796
5x10sr 22,2 22,8 1021 1053
5x16sr 25,0 25,5 1407 1442
5x16mr 26,2 26,7 1465 1502
5x25sr 29,0 29,3 2017 2057
5x25mr 30,0 30,5 2082 2123
5x35mr 33,1 33,6 2669 2715
5x50mr 38,1 38,6 3769 3821
3x25sr+1x16sr 26,6 271 1624 1658
3x25mr+1x16mr 27,4 27,9 1676 1712
3x35mr+1x16mr 28,8 29,3 1968 2003
3x50mr+1x25mr 33,2 33,6 2776 2817
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The VVGng(A)-FRLS cables with copper conductors, sector

Number a_nd nominal ) Nominal outer Weight of 1 km of
cross-section of cores,| diameter of the cable,
mm? mm VVGng(A)-FRLS cables,kg
2x70ms 29,6 2017

409

“saoms | 438 | 4 |

<
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The VVGEng(A)-FRLS cables with copper conductors, round

Number Nominal outer diameter Weight of

and nominal of the cable, mm 1 km of VVGEng(A)FRLS-cables, kg
cross-section of

cores, mm’ 0,66 kV 1kV 0,66 kV 1kvV
1x1,5sr 8,6 9,2 124 140
1x2,5sr 9,2 9,6 147 158
1x4sr 9,9 10,5 175 193
1x6sr 10,4 11,0 204 222
1x10sr 11,6 11,8 269 275
1x16sr 12,5 12,7 344 351
1x16mr 13,0 13,2 356 364
1x25sr 14,0 14,2 463 471
1x25mr 14,4 14,6 476 484
1x35mr 15,4 15,6 580 585
1x50mr 171 17,3 782 791
1x70mr - 19,3 - 1006
1x95mr - 21,4 - 1298
1x120mr - 22,8 - 1563
1x150mr - 25,0 - 1903
1x185mr - 27,0 - 2300
1x240mr - 29,7 - 2864
2x1,5sr 13,1 13,5 289 303
2x2,5sr 13,5 14,3 317 350
2x4sr 14,8 16,0 394 449
2x6sr 15,8 17,0 468 527
2x10sr 18,2 18,6 643 665
2x16sr 20,1 20,5 837 861
2x16mr 21,0 21,4 883 908
2x25sr 23,1 23,5 1154 1182
2x25mr 24,0 24,4 1214 1242
2x35mr 26,0 26,4 1488 1519
2x50mr 29,4 29,8 2015 2049
3x1,5sr 13,2 14,1 298 332
3x2,5sr 14,1 14,9 354 390
3x4sr 15,5 16,8 446 507
3x6sr 16,5 17,8 538 603
3x10sr 19,1 19,5 753 777
3x16sr 21,1 21,6 1001 1027
3x16mr 221 22,5 1048 1076
3x25sr 24,6 25,0 1414 1444
3x25mr 25,3 25,7 1464 1495
3x35mr 27,5 27,9 1816 1850
3x50mr 31,1 31,9 2496 2574
4x1,5sr 14,0 15,0 338 378
4x2,5sr 15,0 16,0 406 449
4x4sr 16,6 18,0 519 589
4x6sr 17,8 19,3 634 709
4x10sr 20,6 21,1 898 926
4x16sr 22,9 23,4 1208 1239
4x16mr 24,2 24,7 1276 1308
4x25sr 26,8 27,2 1737 1773
4x25mr 27,6 28,1 1795 1832
4x35mr 30,0 30,5 2239 2279
4x50mr 34,9 354 3186 3232
5x1,5sr 15,0 16,1 388 434
5x2,5sr 16,1 17,2 469 519
Sx4sr 17,9 19,5 606 688
5x6sr 19,2 20,8 752 839
5x10sr 22,4 22,9 1068 1101
5x16sr 25,2 25,7 1459 1496
5x16mr 26,4 26,9 1521 1559
5x25sr 29,2 29,7 1079 2121
5x25mr 30,2 30,7 2146 2189
5x35mr 33,3 33,8 2741 2788
5x50mr 38,2 38,8 3852 3906
3x25sr+1x16sr 26,8 27,2 1680 1716
3x25mr+1x16mr 27,6 28,1 1735 1772
3x35mr+1x16mr 29,0 29,5 2030 2067
3x50mr+1x25mr 33,4 34,2 2849 2930
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The VVGEnNng(A)-FRLS cables with copper conductors, sector

PRODUCT CATALOGUE

.Nulmber and ’ Nominal outer diameter Weight of
“°""<')'f""cgrr:is;i°] 30" of the cable, mm 1 km of VVGEng(A)-FRLS-cables, kg

2x70ms 29,7 2081

2x95ms 32,1 2708
2x120ms 36,5 3326
2x150ms 38,5 3973
2x185ms 41,0 4780
2x240ms 47,3 6127
3x70ms 36,5 3015
3x95ms 41,5 3931

3x120ms 43,9 4769
3x150ms 48,3 5797
3x185ms 52,3 7026
3x240ms 58,1 8904
4x70ms 40,5 3847
4x95ms 453 5114

4x120ms 48,3 6155
4x150ms 52,3 7420
4x185ms 58,1 9206
4x240ms 62,1 11433
5x70ms 43,9 4735
5x95ms 49,3 6231

5x120ms 55,1 7718
5x150ms 59,1 9289
5x185ms 64,1 11318
5x240ms 69,1 14264
3x70ms+1x35mr 40,5 3493
3x95ms+1x50ms 453 4684
3x120ms+1x70ms 48,3 5656
3x150ms+1x70ms 52,3 6634
3x185ms+1x95ms 58,1 8309
3x240ms+1x120ms 62,1 10251

The VBaSHvng(A)-FRLS cables with copper conductors, round

Number and Nominal outer diameter of Weight of
nominal cross-section cables, mm 1 km of VBaSHvng(A)-FRLS cables,kg

of cores, mm’ 0,66 kV 1kV 0,66 kV 1kV
1x1,5sr 14,6 14,6 349 347
1x2,5sr 14,6 14,6 354 352
1x4sr 14,6 14,6 360 356
1x6sr 14,6 14,6 370 366
1x10sr 14,6 14,6 388 386
1x16sr 14,6 14,8 419 428
1x16mr 15,0 15,2 434 442
1x25sr 16,1 16,3 546 556
1x25mr 16,4 16,6 561 570
1x35mr 17,4 17,6 671 681
1x50mr 19,1 19,3 876 887
1x70mr - 20,9 - 1088
1x95mr - 23,0 - 1388
1x120mr - 24,4 - 1658
1x150mr - 26,6 - 2006
1x185mr - 28,6 - 2411
1x240mr - 31,3 - 2986
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The VBSHvng(A)-FRLS cables with copper conductors, round

Number Nominal outer diameter of Weight of
and nominal cross- the cable, mm 1 km of VBSHvng(A)-FRLS cables,kg

section of cores, mm® 0,66 kV 1kV 0,66 kV 1kV

2x1,5sr 13,8 14,2 372 389

2x2,5sr 14,2 15,0 403 443

2x4sr 15,5 16,7 490 556

2x6sr 16,5 17,7 573 641

2x10sr 18,8 19,2 758 783

2x16sr 20,7 21,1 967 994

2x16mr 21,6 22,0 1019 1048
2x25sr 23,7 241 1306 1336
2x25mr 244 25,2 1357 1417
2x35mr 26,8 27,2 1676 1710
2x50mr 30,2 30,6 2230 2267
3x1,5sr 13,9 14,7 381 423

3x2,5sr 14,7 15,6 444 488

3x4sr 16,1 17,4 548 619

3x6sr 17,2 18,5 649 716

3x10sr 19,7 20,2 875 902

3x16sr 21,8 22,2 1138 1168
3x16mr 22,8 23,2 1193 1223
3x25sr 25,4 25,8 1590 1624
3x25mr 26,2 26,6 1646 1681
3x35mr 28,3 28,7 2016 2053
3x50mr 32,0 32,8 2725 2810
4x1,5sr 14,7 15,7 429 476
4x2,5sr 15,7 16,6 505 555
4x4sr 17,3 18,7 630 704
4x6sr 18,5 19,9 746 832
4x10sr 21,3 21,8 1031 1063
4x16sr 23,6 241 1359 1394
4x16mr 247 25,6 1421 1486
4x25sr 27,6 28,1 1931 1971
4x25mr 28,5 28,9 1996 2037
4x35mr 30,9 31,3 2460 2503
4x50mr 35,8 36,2 3443 3493
5x1,5sr 15,7 16,7 486 541

5x2,5sr 16,7 17,8 576 626
5x4sr 18,5 20,1 719 813
5x6sr 19,9 21,5 875 974
5x10sr 23,1 23,6 1215 1251
5x16sr 26,0 26,6 1641 1681
5x16mr 27,2 27,8 1712 1754
5x25sr 30,1 30,6 2293 2339
5x25mr 31,0 31,6 2368 2415
5x35mr 34,1 34,7 2988 3039
5x50mr 39,1 39,6 4137 4195
3x25sr+1x16sr 27,6 28,1 1875 1914
3x25mr+1x16mr 28,5 28,9 1936 1977
3x35mr+1x16mr 29,9 30,3 2242 2283
3x50mr+1x25mr 34,2 34,7 3096 3141
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The VBSHvng(A)-FRLS cables with copper conductors, sector

and ntl)umrir:rt;‘la::ross- Nominal outer Weight of 1 km
section of cores, mm? diameter of the cable, mm of VBSHvng(A)-FRLS cables, kg
2x70ms 30,6 2299

19
54,0

65,8
49,2
59,8
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PvVGng(A)-FRLS

PvVGEng(A)-FRLS

screened.

PvBSHvng(A)-FRLS

PvBaSHvng(A)-FRLS

Power cables: copper conductors, XLPE insulation, low-smoke PVC-compound inner and outer
sheath, low fume and gas emission, with thermal barrier along current-carrying conductor.

Power cables: copper conductors, XLPE insulation, low-smoke PVC-compound inner and outer
sheath, low fume and gas emission, with thermal barrier along current-carrying conductor,

Power cables: copper conductors, XLPE insulation, low-smoke PVC-compound inner sheath
and protection hose, low fume and gas emission, with thermal barrier along current-carrying
conductor, armour of galvanized steel band

Power cables: copper conductors, XLPE insulation, low smoke PVC-compound inner sheath
and protection hose, low fume and gas emission, with thermal barrier along current-carrying
conductor, armour of aluminium or aluminium alloy band

(FR index in the grades of cables stands for their Fire Resistance, LS index in the grades stands for Low Smoke)

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1kV and nominal frequency of 50 Hz.

The cables can be used at nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables are designed for nuclear plant safety system power supply cable lines, fire safety system
circuit wiring: fire-control circuits, power supply for fire water pumps, emergency exit lights, smoke
exhaust and plenum ventilation system lights, as well as evacuation lifts lights. The cables are used for
laying in surgical units at hospitals and in emergency power supply circuits which can operate in case of
fire.

OKP Codes
352100 cables with copper conductors for nominal voltage 0,66 kV
353300 cables with copper conductors for nominal voltage 1 kV

DESIGN

1. Conductor: copper, solid or stranded, round or sector, 1stor 2nd class according to GOST 22483.

2. Thermal barrier: micaceous double-layer lapping, minimal band widthis 0,12 mm.

3. Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green and
yellow. Nominal insulation thickness, insulation colouring of multi-core cables are specified in the
Appendix on page 123.

4, Stranding: insulated conductors of two-, three-, four- or five-core cables are stranded; two-, three and
five-core cables have cores with identical core’s cross-sections; four-core cables have all cores with
identical core’s cross-sections and one core with a smaller cross-section (grounding conductor (PE) or
neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with smaller core’s cross-
sections) and grounding conductors comply with the parameters specified in the Appendix on page 123.
5. Inner sheath: low-smoke PVC-compound, with low fume and gas emission. Innersheathfills
intervals between insulated conductors of multi-core cable, givingto the cable formbeing close to
circular one. Nominal thickness of the inner sheath is specified in the Appendix on page 123.

6. Metal screen: for the cables of PvWGEng(A)-FRLS types: lapping with two copper bands min 0,06
mm thick with overlapping.

7. Outer sheath: for unarmoured PvVGng(A)-FRLS and VPvVGEng(A)-FRLS cables: low-smoke PVC-
compound, low fume and gas emission. Nominal thickness of the outer sheath is specified in the
Appendix on page 123.

8. Armour: for multi-core PvBSHvng(A)-FRLS cables: two steel galvanized bands or for single-core
PvBaSHvng(A)-FRLS cables: aluminium or aluminium alloy bands; bands are laid so that the upper
band overlaps the gaps between the coils of the lower band. Gaps between coils of each band should
not exceed 50% of the width of the band. Nominal thickness of the armouring band is specified in the
Appendix on page 123.

9. Armored cable protection hose: for the cables of PvBSHvng(A)-FRLS and PvBaSHvng(A)-FRLS
type: low-smoke PVC-compound, low fume and gas emission. Thickness of the protection hose is
specified in the Appendix on page 123.
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TECHNICAL STANDARDS

Ambient class..........coueveerreenens UHL, placement categories 1, 5 according to GOST 15150-69
Operating temperature raNGE..........c...ewvurererrereeriessereessseesessesseeees from -50°C to +50°C
Relative air humidity at Max +35°C.............ccoeeeerrrrrervevevisssssssssseessssssssssssssssssssssssssssens max 98%

Laying and installation of cables without preheating
is performed at temperature not less than...........coccveereeneeinernniinenes
NOMING! fIEQUENCY. ... v

AC test voltage at 50Hz frequency:

fOr the VOItAge 0,66KV .........cvueieiiieieieiei ettt 3kV
FOr the VOIAGE TKV.......cveieicicicii st 3,5kV
Minimum bending radius at laying and installation:

for Single-Core Cables............wwmrrierinrierieereeerenens 10 outer cable diameters

.7.5 outer cable diameters

for MUti-COre Cables............everrveririieieeeerene

Cable conductor continuos operating heating temperature max.
Max allowed pulling force during cable tracing

Construction cable length, not less than:
UP 10 16 MM
from 25 mm’ to 70 mm?’.

....250m
.200m

more than 95mm?’.. .100m
Guarantee use perio .5 years date of input of the cable into operatlon
SEIVICE lif.....vuoiveei ...30 years

FIRE SAFETY PERFORMANCE

Cables are flame-retardant when laid as cable bunches and comply with the fire safety class
according to GOST R 53315-2009 - item 16.1.2.2.2

Cables are characterised by low chlorine hydride emission (max 140 mg/g) under conditions of
burning or smouldering of the insulation, cable sheath or protection hose.

Fire tests proved cables to be low smoke under conditions of burning or smouldering: the
transparency in the test cell lowered max 50%.

Cables are flame-retardant for min 180 minutes if exposed to open fire.
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The PvVGng(A)-FRLS cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm PvVGng(A)-FRLS cables, kg
se°t'°n':r:2f cores, 0,66 kV 1KV 0,66 KV 1kV
1x4sr 9,5 9,7 148 152
1x6sr 10,0 10,2 174 179
1x10sr 10,8 11,0 223 228
1x16sr 11,7 11,9 293 298
1x16mr 12,2 12,4 304 310
1x25sr 13,2 13,4 401 407
1x25mr 13,6 13,8 414 420
1x35mr 14,6 14,8 514 520
1x50mr 16,1 16,3 696 703
1x70mr - 18,5 - 915
1x95mr - 20,2 - 1173
1x120mr - 21,8 - 1437
1x150mr - 24,0 - 1758
1x185mr - 26,0 - 2136
1x240mr - 28,5 - 2663
2x4sr 14,2 14,6 339 354
2x6sr 15,2 15,6 409 424
2x10sr 16,8 17,2 534 551
2x16sr 18,7 19,1 715 733
2x16mr 19,6 20,0 757 778
2x25sr 21,7 22,1 1005 1026
2x25mr 22,4 22,8 1050 1073
2x35mr 24,6 25,0 1323 1348
2x50mr 27,6 28,0 1790 1818
3x4sr 14,9 15,3 384 399
3x6sr 15,9 16,4 471 487
3x10sr 17,6 18,0 630 647
3x16sr 19,7 20,1 862 881
3x16mr 20,6 21,1 906 927
3x25sr 22,9 23,3 1227 1250
3x25mr 23,8 24,3 1291 1315
3x35mr 26,0 26,4 1627 1653
3x50mr 29,2 29,6 2239 2268
4x4sr 15,9 16,4 447 464
4x6sr 17,1 17,6 554 573
4x10sr 19,0 19,5 753 773
4x16sr 21,3 21,8 1045 1067
4x16mr 22,4 22,9 1095 1120
4x25sr 25,1 25,6 1532 1558
4x25mr 26,0 26,5 1591 1619
4x35mr 28,4 28,9 2015 2045
4x50mr 32,4 32,9 2837 2871
5x4sr 17,1 17,7 523 543
5x6sr 18,5 19,0 660 681
5x10sr 20,6 21,1 900 924
5x16sr 23,2 23,9 1255 1294
5x16mr 24,6 25,1 1326 1355
5x25sr 27,4 27,9 1839 1868
5x25mr 28,4 28,9 1908 1941
5x35mr 31,1 32,0 2438 2512
5x50mr 35,9 36,4 3488 3528
3x25sr+1x16sr 251 25,6 1479 1505
3x25mr+1x16mr 26,0 26,5 1535 1563
3x35mr+1x16mr 27,5 27,9 1822 1850
3x50mr+1x25mr 30,9 31,8 2522 2592
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The PvVGng(A)-FRLS cables with copper conductors, sector

Number and
nominal cross-
section of cores, mm

Nominal outer diameter of
the cable, mm

Weight of 1 km
of PvWGng(A)-FRLS, cables, kg

2x70ms 29,6 1915
2x95ms 32,0 2487
2x120ms 36,4 3093
2x150ms 38,4 3701

2x185ms 40,9 4454
2x240ms 47,2 5717
3x70ms 36,4 2782
3x95ms 41,4 3614
3x120ms 43,8 4440
3x150ms 48,2 5409
3x185ms 52,2 6555
3x240ms 58,0 8316
4x70ms 40,4 3553
4x95ms 452 4713
4x120ms 48,2 5740
4x150ms 52,2 6928
4x185ms 58,0 8604
4x240ms 62,0 10682
5x70ms 43,8 4383
5x95ms 49,2 5744
5x120ms 54,6 7147
5x150ms 59,0 8688
5x185ms 64,0 10584
5x240ms 69,0 13345
3x70ms+1x35mr 40,4 3222
3x95ms+1x50ms 452 4310
3x120ms+1x70ms 48,2 5267
3x150ms+1x70ms 52,2 6185
3x185ms+1x95ms 58,0 7750
3x240ms+1x120ms 62,0 9576

The PvWGENg(A)-FRLS cables with copper conductors, sector

86

n:lr:?;:fcr:raonsds- Nominal outer diameter of Weight of 1 km
section of cores,mm? the able, mm of PvWGEng(A)-FRLS cables, kg

2x70ms 29,7 1979
2x95ms 32,1 2557
2x120ms 36,5 3172
2x150ms 38,5 3785
2x185ms 41,0 4544
2x240ms 47,3 5821

3x70ms 36,5 2862
3x95ms 41,5 3705
3x120ms 43,9 4537
3x150ms 48,3 5516
3x185ms 52,3 6672
3x240ms 58,1 8446
4x70ms 40,5 3642
4x95ms 45,3 4812
4x120ms 48,3 5847
4x150ms 52,3 7044
4x185ms 58,1 8734
4x240ms 62,1 10821
5x70ms 43,9 4480
5x95ms 49,3 5854
5x120ms 551 7332
5x150ms 59,1 8820
5x185ms 64,1 10728
5x240ms 69,1 13499
3x70ms+1x35mr 40,5 3311

3x95ms+1x50ms 45,3 4410
3x120ms+1x70ms 48,3 5374
3x150ms+1x70ms 5288 6302
3x185ms+1x95ms 58,1 7880
3x240ms+1x120ms 62,1 9715
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The PvWGENg(A)-FRLS cables with copper conductors, round

Number and
nominal cross- )
section of cores, mm

Nominal outer diameter of

the cable, mm

of PVWWGEng(A)-FRLS cables, kg

Weight of 1 km

0,66 kV

1kV

0,66 kV

1kV

1x4sr

9,7

9,9

165

170

6 | - | 204 | - | 25
Ctsomr | - | 242 | - | 4g9
| 1xe400r | - | 287 | - | 2724 |
e | 73 | s | s | ey |
axtes | 215 | 220 | 0% | i3
‘sxasmr | 285 | 291 | dee0 | 2003 |
Cssmretxiemr | 262 | 2es | 1580 | 1e19 |

3x50mr+1x25mr
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The PvBaSHvng(A)-FRLS cables with copper conductors, round

Nominal outer diameter of Weight of 1 km of
_Number and 2 the cable, mm PvBaSHvng(A)-FRLS cables, kg
section of cores, mm 0,66 kV 1kV 0,66 kV 1kV
1x4sr 14,6 14,6 356 354
1xBsr 14,6 14,6 366 364
1x10sr 14,6 14,6 386 383
1x16sr 14,0 14,2 387 394
1x16mr 14,4 14,6 402 409
1x25sr 515 15,7 507 514
1x25mr 15,8 16,0 523 530
1x35mr 16,8 17,0 529 637
1x50mr 18,3 18,5 823 832
1x70mr - 20,3 - 1031
1x95mr - 22,0 - 1300
1x120mr - 23,6 - 1574
1x150mr - 25,4 - 1880
1x185mr - 27,8 - 2299
1x240mr - 30,3 - 2840

The PvBSHvng(A)-FRLS cables with copper conductors, round

Nominal outer diameter of Weight of 1 km of
n':%r?nbaelrc?ggs- the cable, mm PvBSHvng(A)-FRLS cables, kg
section of cores,mmz 0,66 kV 1 kV 0,66 kV 1 kV
2x4sr 15,1 15,5 460 479
2x6sr 16,1 16,5 540 560
2x10sr 17,6 18,0 682 695
2x16sr 19,5 19,9 873 896
2x16mr 20,4 20,8 925 949
2x25sr 22,5 22,9 1193 1219
2x25mr 23,2 23,6 1245 1272
2x35mr 25,6 26,0 1553 1582
2x50mr 28,6 29,0 2052 2084
3x4sr 15,7 16,1 511 531
3x6sr 16,8 17,2 609 630
3x10sr 18,5 18,9 778 800
3x16sr 20,5 20,9 1030 1054
3x16mr 21,5 21,9 1084 1109
3x25sr 23,7 24,2 1427 1454
3x25mr 24,5 25,3 1485 1542
3x35mr 27,0 27,5 1871 1902
3x50mr 30,2 30,7 2517 2551
4x4sr 16,8 17,3 585 608
4x6sr 18,0 18,5 698 721
4x10sr 19,9 20,3 915 940
4x16sr 22,2 22,6 1230 1257
4x16mr 23,2 23,7 1290 1320
4x25sr 26,2 26,6 1767 1798
4x25mr 27,0 27,5 1836 1869
4x35mr 294 29,9 2285 2320
4x50mr 33,4 33,9 3148 3188
5x4sr 18,0 18,5 666 691
5x6sr 19,3 19,9 817 843
5x10sr 21,4 22,0 1078 1106
5x16sr 24,0 24,5 1458 1488
5x16mr 25,6 26,2 1556 1590
5x25sr 28,4 29,0 2098 2133
5x25mr 294 29,9 2178 2216
5x35mr 32,1 33,0 2735 2819
5x50mr 36,9 I H 3833 3879
3x25sr+1x16sr 26,2 26,6 1702 1746
3x25mr+1x16mr 27,0 27,5 1766 1813
3x35mr+1x16mr 29,4 29,0 2157 2115
3x50mr+1x25mr 33,4 32,8 2961 2897
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The PvBSHvng(A)-FRLS cables with copper conductors, sector

nﬁum'ir:\g‘igggs Nominal outer diameter of Weight of 1 km of
section of cores, mm the cable, mm PvBSHvng(A)-FRLS cables, kg
2x70ms 30,6 2197

419
374
414
492

 4xt8ms | 58 | 970 |
6538
49,2
 3x185ms+1x96ms | 598 | g6 |
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PPGng(A)FRHF
PPGEng(A)-FRHF

PBPng(A)-FRHF

steel band.

PBaPng(A)-FRHF

Power cables: copper conductors, halogen free polymer compound insulation, inner and outer
sheath, with thermal barrier along current-carrying conductor.

Power cables: copper conductors, halogen free polymer compound insulation, inner and outer
sheath, with thermal barrier along current-carrying conductor, screened.

Power cables: copper conductors, halogen free polymer compound insulation, inner sheath and
protection hose, with thermal barrier along current-carrying conductor, armour of galvanized

Power cables: copper conductors, halogen free polymer compound insulation, inner sheath and
protection hose, with thermal barrier along current-carrying conductor, armour of aluminium or

aluminium alloy band.

(FRindexin the grades of cables stands for their Fire Resistance; HF index in the grades of cables stands for Halogen Free).

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1 kV and nominal frequency of 50 Hz.

The cables can be used at nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables are designed for nuclear plant safety system power supply cable lines, fire safety system
circuit wiring: fire-control circuits, power supply for fire water pumps, emergency exit lights, smoke
exhaust and plenum ventilation system lights, as well as evacuation lifts lights. The cables are used for
laying in surgical units at hospitals and in emergency power supply circuits which can operate in case of
fire.

OKP odes
352100 cables with copper conductors for nominal voltage 0,66 kV
353300 cables with copper conductors for nominal voltage 1kV

DESIGN

1. Conductor: copper, solid or stranded, round or sector, 1stor 2nd class according to GOST 22483.

2. Thermal barrier: micaceous double-layer lapping, minimal band width is 0,12 mm.

3. Insulation: halogen free polymer compound. Insulated conductors of multi-core cables are of
different colours. Neutral conductors (N) are coloured blue; grounding conductors (PE) are coloured in
two colours: green and yellow. Nominal insulation thickness, insulation colouring of multi-core cables
are specified in the Appendix on page 123.

4. Stranding: insulated conductors of two-, three-, four- or five-core cables are stranded; two-, three and
five-core cables have cores with identical core’s cross-sections; four-core cables have all cores with
identical core’s cross-sections and one core with a smaller cross-section (grounding conductor (PE) or
neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with smaller core’s cross-
sections) and grounding conductors comply with the parameters specified in the Appendix on page 123.
5. Inner sheath: halogen free polymer compound. Innersheath fills intervals between insulated
conductors of multi-core cable, giving to the cable form being close to circular one. Nominal thickness
of the inner sheath is specified in the Appendix on page 123.

6. Metal screen: for the cables of PPGEng(A)-FRHF type: lapping with two copper bands min 0,06 mm
thick with overlapping.

7. Outer sheath: for unarmoured PPGng(A)-FRHF and PPGEng(A)-FRHF cables: halogen free
polymer compound. Nominal thickness of the outer sheath is specified in the Appendix on page 123.

8. Armouring: for multi-core PBPng(A)-FRHF cables: two steel galvanized bands or for single-core
PBaPng(A)-FRHF cables: aluminium or aluminium alloy bands; bands are laid so that the upper band
overlaps the gaps between the coils of the lower band. Gaps between coils of each band should not
exceed 50% of the width of the band. Nominal thickness of the armouring band is specified in the
Appendix on page 123.

9. Armoured cable protection hose: for PBPng(A)-FRHF and PBaPng (A)-FRHF cables: halogen free
polymer compound. Thickness of the protection hose is specified in the Appendix on page 123.
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TECHNICAL STANDARDS
Ambient Class..........ccrerreerieens UHL, placement category 3, 5 according to GOST 15150-69
Operating temperature range...................ccooooereereereevvvevrensnns ceoeenfrom -50°C 1o +50°C
Relative air humidity at max +35°C ...max 98%
Laying and installation of cables without preheating is
performed at temperature not less than:
Nominal frequency............cccco.....

Test AC voltage with frequency of 50 Hz:

for the VOltage 0,66 KV........c...cvuriiriiriesieieses s 3kV
fOr the VOIAZE 1 KV.....eeeeeiricieri e 35KkV
Minimal bending radius at laying and installation:

for SiNgle-Core Cables............vwvreieeerneeereireeise i ...10 outer cable diameters

for multi-core Cables.............cc.vvirrineriireierreeeei
Cable conductor continuos operating heating temperature max.
Max allowed pulling force during cable tracing

.7,5 outer cable diameters
7

Construction length with the main core’s cross-section:
UP L0 16 MM
from 25 mm” to 70 mm’
more than 95mm’.......
Guarantee use perio
Service life

5 years from date of input of the cable mto operation
................... 40 years

FIRE SAFETY PERFORMANCE

Cables are flame-retardant when laid as cable bunches and comply with the fire safety class
according to GOST R 53315-2009 -item 16.1.1.2.1

Cables are characterised by low chlorine hydride emission (max 5 mg/g) under conditions of
burning or smouldering of the insulation, cable sheath or protection hose.

Fire tests proved cables to be low smokeunder conditions of burning or smouldering: the
transparency in the test cell lowered max 40%.

Cables are flame-retardant for min 180 minutes if exposed to open fire.



The PPGng(A)-FRHF cables with copper conductors, round
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Number and Nominal outer Weight of 1 km of
nominal cross- diameter of the cable, mm PPVng(A)-FRHF cables, kg

section of cores, mm 0,66 kV 1kV 0,66 kV 1KV
1x1,5sr 8,4 9,0 102 116

1x2,5sr 9,0 94 123 132

1x4sr 9,7 10,3 149 164

1x6sr 10,2 10,8 176 192

1x10sr 11,4 11,6 236 242

1x16sr 12,3 12,5 308 314

1x16mr 12,8 13,0 318 325

1x25sr 13,8 14,0 421 428

1x25mr 14,2 14,4 432 439

1x35mr 15,2 15,4 688 541

1x50mr 16,9 17,1 728 736

1x70mr - 19,1 - 943

1x95mr - 21,2 - 1225
1x120mr - 22,6 - 1484
1x150mr - 24,8 - 1813
1x185mr - 26,8 - 2200
1x240mr - 29,5 - 2752
2x1,5sr 13,0 13,3 262 250
2x2,5sr 13,3 14,1 306 276
2x4sr 14,6 15,8 397 347
2x6sr 15,6 16,8 471 417
2x10sr 18,0 18,4 602 582
2x16sr 19,9 20,3 790 768
2x16mr 20,8 21,2 834 811

2x25sr 22,9 23,3 1097 1072
2x25mr 23,6 24,2 1153 1114
2x35mr 25,8 26,2 1420 1392
2x50mr 29,2 29,6 1934 1902
3x1,5sr 13,0 13,9 258 289
3x2,5sr 13,9 14,7 310 343
3x4sr 15,3 16,6 397 451

3x6sr 16,4 17,7 485 543
3x10sr 18,9 19,3 688 710
3x16sr 20,9 214 927 951

3x16mr 21,9 22,3 970 995
3x25sr 24,4 24,8 1323 1351
3x25mr 251 25,6 1370 1398
3x35mr 27,3 27,7 1712 1744
3x50mr 30,9 31,8 2374 2447
4x1,5sr 13,9 14,8 295 330
4x2,5sr 14,8 15,8 359 397
4x4sr 16,4 17,9 465 528
4x6sr 17,6 19,1 574 642

4x10sr 20,5 21,0 825 851

4x16sr 22,8 23,2 1126 1155
4x16mr 24,0 24,5 1187 1217
4x25sr 26,6 271 1635 1668
4x25mr 27,4 27,9 1689 1723
4x35mr 29,8 30,3 2122 2159
4x50mr 34,7 35,2 3041 3083
5x1,5sr 14,8 15,9 340 381

5x2,5sr 15,9 17,0 417 461

5x4sr 17,7 19,3 546 619
5x6sr 19,0 20,6 686 764
5x10sr 22,2 22,8 987 1017
5x16sr 25,0 25,5 1366 1399
5x16mr 26,2 26,7 1422 1456
5x25sr 29,0 29,6 1964 2002
5x25mr 30,0 30,5 2027 2066
5x35mr 33,1 33,6 2607 2650
5x50mr 38,1 38,6 3687 3737
3x25sr+1x16sr 26,6 27,1 1579 1611
3x25mr+1x16mr 27,4 27,9 1630 1663
3x35mr+1x16mr 28,8 29,3 1918 1952
3x50mr+1x25mr 33,2 33,6 2714 2753
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The PPGng(A)-FRHF cables with copper conductors, sector

Nur:nber and Nominal outer diameter of Weight of 1 km of
nominal cross-
section of cores, mm? the cable, mm PPGng(A)-FRHF cables, kg

2x70ms 29,6 1967
2x95ms 32,0 2580
2x120ms 36,4 3177
2x150ms 38,4 3810
2x185ms 40,9 4602

2x240ms 47,2 5909
3x70ms 36,4 2867
3x95ms 41,4 3758
3x120ms 43,8 4583
3x150ms 48,2 5583
3x185ms 52,2 6786
3x240ms 58,0 8623
4x70ms 40,4 3677
4x95ms 45,2 4913
4x120ms 48,2 5939
4x150ms 52,2 7178
4x185ms 58,0 8922
4x240ms 62,0 11117
5x70ms 43,8 4544
5x95ms 49,2 6004
5x120ms 54,6 7401

5x150ms 59,0 9000
5x185ms 64,0 10992
5x240ms 69,0 13881
3x70ms+1x35mr 43,8 4544
3x95ms+1x50ms 49,2 6004
3x120ms+1x70ms 54,6 7401

3x150ms+1x70ms 59,0 9000
3x185ms+1x95ms 64,0 10992
3x240ms+1x120ms 69,0 13881

The PPGEng(A)-FRHF cables with copper conductors, sector

nr‘;uanb;r::g:s_ Nominal outer diameter Weight of 1 km of
section of cores, mn? of the cable, mm PPGEng(A)-FRHF cables, kg

2x70ms 29,7 2031

2x95ms 32,1 2649
2x120ms 36,5 3256
2x150ms 38,5 3894
2x185ms 41,0 4691

2x240ms 47,3 6014
3x70ms 36,5 2946
3x95ms 41,5 3849
3x120ms 43,9 4680
3x150ms 48,3 5689
3x185ms 52,3 6902
3x240ms 58,1 8753
4x70ms 40,5 3766
4x95ms 45,3 5012
4x120ms 48,3 6046
4x150ms 52,3 7294
4x185ms 58,1 9051

4x240ms 62,1 11256
5x70ms 43,9 4641

5x95ms 49,3 6113

5x120ms 55,1 7580
5x150ms 59,1 9132
5x185ms 64,1 11136
5x240ms 69,1 14035
3x70ms+1x35mr 40,5 3415
3x95ms+1x50ms 453 4585
3x120ms+1x70ms 48,3 5549
3x150ms+1x70ms 52,3 6514
3x185ms+1x95ms 58,1 8161

3x240ms+1x120ms 62,1 10084
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The PPGEng(A)-FRHF cables with copper conductors, round
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Numb d Nominal outer diameter of Weight of 1 km of
no;w\af::::ss- the cable, mm PPGEng(A)-FRHF cables, kg

section of cores, mm 0,66 kV 1KV 0,66 kV 1KV
1x1,5sr 8,6 9,2 117 131
1x2,5sr 9,2 9,6 139 149
1x4sr 9,9 10,5 166 183
1x6sr 10,4 11,0 194 212
1x10sr 11,6 11,8 258 264
1x16sr 12,5 12,7 332 339
1x16mr 13,0 13,2 343 350
1x25sr 14,0 14,2 448 456
1x25mr 14,4 14,6 460 468
1x35mr 15,4 15,6 564 572
1x50mr 17,1 17,3 762 771
1x70mr - 19,3 - 982
1x95mr - 21,4 - 1269
1x120mr - 22,8 - 1532
1x150mr - 25,0 - 1865
1x185mr - 27,0 - 2257
1x240mr - 29,7 - 2518
2x1,5sr 13,1 13,5 274 287
2x2,5sr 13,5 14,3 301 333
2x4sr 14,8 16,0 376 428
2x6sr 15,8 17,0 448 504
2x10sr 18,2 18,6 619 639
2x16sr 20,1 20,5 809 832
2x16mr 21,0 214 854 878
2x25sr 23,1 23,5 1120 1146
2x25mr 24,0 244 1176 1204
2x35mr 26,0 26,4 1446 1476
2x50mr 29,4 29,8 1965 1998
3x1,5sr 13,2 14,1 282 315
3x2,5sr 14,1 14,9 337 371
3x4sr 15,5 16,8 426 484
3x6sr 16,5 17,8 517 578
3x10sr 19,1 19,5 726 749
3x16sr 21,1 21,6 970 995
3x16mr 221 225 1016 1042
3x25sr 246 25,0 1374 1403
3x25mr 25,3 25,7 1423 1452
3x35mr 27,5 27,9 1771 1803
3x50mr 31,1 31,9 2441 2516
4x1,5sr 14,0 15,0 321 359
4x2,5sr 15,0 16,0 388 428
4x4sr 16,6 18,0 497 564
4x6sr 17,8 19,3 610 681
4x10sr 20,6 21,1 868 894
4x16sr 22,9 23,4 1174 1203
4x16mr 242 2477 1238 1269
4x25sr 26,8 27,2 1692 1725
4x25mr 27,6 28,1 1748 1782
4x35mr 30,0 30,5 2187 2224
4x50mr 34,9 354 3116 3160
5x1,5sr 15,0 16,1 369 412
5x2,5sr 16,1 17,2 448 495
5x4sr 17,9 19,5 581 659
5x6sr 19,2 20,8 724 807
5x10sr 22,4 22,9 1033 1064
5x16sr 25,2 257 1418 1453
5x16mr 26,4 26,9 1477 1513
5x25sr 29,2 29,7 2027 2066
5x25mr 30,2 30,7 2092 2132
5x35mr 8818 33,8 2679 2723
5x50mr 38,2 38,8 3771 3822
3x25sr+1x16sr 26,8 27,2 1635 16,69
3x25mr+1x16mr 27,6 28,1 1688 1723
3x35mr+1x16mr 29,0 29,5 1980 2015
3x50mr+1x25mr 334 34,2 2787 2861
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The PBaPng(A)-FRHF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of

nominal cross- cables, mm PBaPng(A)-FRHF cables, kg
section of cores, mm 0,66 kV 1kV 0,66 kV 1kV
1x1,5sr 14,6 14,6 333 301
1x2,5sr 14,6 14,6 337 307
1xd4sr 14,6 14,6 343 315
1x6sr 14,6 14,6 354 327
1x10sr 14,6 14,6 371 351
1x16sr 14,6 14,8 403 397
1x16mr 15 15,2 417 410
1x25sr 16,1 16,3 527 519
1x25mr 16,4 16,6 541 532
1x35mr 17,4 17,6 649 639
1x50mr 19,1 19,3 852 840
1x70mr - 20,9 - 1036
1x95mr - 23 - 1327
1x120mr - 244 - 1592
1x150mr - 26,6 - 1930
1x185mr - 28,6 - 2327
1x240mr - 31,3 - 2890

The PBPng(A)-FRHF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm PBPng(A)-FRHF cables, kg
section of cores, mm 0,66 kV 1kV 0,66 kV 1kV
2x1,5sr 13,8 14,2 356 372
2x2,5sr 14,2 15,0 387 425
2x4sr 15,5 16,7 472 534
2x6sr 16,5 17,7 552 618
2x10sr 18,8 19,2 733 757
2x16sr 20,7 211 938 964
2x16mr 21,6 22,0 989 1016
2x25sr 23,7 241 1271 1300
2x25mr 24,4 25,2 1320 1376
2x35mr 26,8 27,2 1632 1664
2x50mr 30,2 30,6 2177 2213
3x1,5sr 13,9 14,7 365 405
3x2,5sr 14,7 15,6 427 468
3x4sr 16,1 17,4 528 596
3x6sr 17,2 18,5 627 690
3x10sr 19,7 20,2 848 874
3x16sr 21,8 22,2 1107 1135
3x16mr 22,8 23,2 1160 1189
3x25sr 25,4 25,8 1548 1581
3x25mr 26,2 26,6 1603 1636
3x35mr 28,3 28,7 1968 2003
3x50mr 32,0 32,8 2667 2749
4x1,5sr 14,7 15,7 411 456
4x2,5sr 15,7 16,6 485 888
4x4sr 17,3 18,7 607 678
4x6sr 18,5 19,9 722 804
4x10sr 21,3 21,8 1001 1031
4x16sr 23,6 241 1324 1357
4x16mr 24,7 25,6 1384 1444
4x25sr 27,6 28,1 1883 1921
4x25mr 28,5 28,9 1946 1985
4x35mr 30,9 31,3 2404 2446
4x50mr 35,8 36,2 3370 3418
5x1,5sr 15,7 16,7 466 519
5x2,5sr 16,7 17,8 555 602
5x4sr 18,5 20,1 694 783
5x6sr 19,9 21,5 847 941
5x10sr 23,1 23,6 1179 1214
5x16sr 26,0 26,6 1597 1636
5x16mr 27,2 27,8 1666 1706
5x25sr 30,1 30,6 2238 2282
5x25mr 31,0 31,6 2310 2355
5x35mr 34,1 34,7 2922 2971
5x50mr 39,1 39,6 4052 4107
3x25sr+1x16sr 27,6 28,1 1827 1864
3x25mr+1x16mr 28,5 28,9 1886 1925
3x35mr+1x16mr 29,9 30,3 2190 2228
3x50mr+1x25mr 34,2 34,7 3031 3074
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o

'PRODUCT CATALOG

Number and
nominal cross-
section of cores, mm

Nominal outer diameter
of the cable, mm

Weight of 1 km of

PBPng(A)-FRHF cables, kg

2x70ms

| 3x70ms1x35mr |

3x70ms1x35mr

3x120ms+1x70ms
3x185ms+1x95ms

30,6

2246
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PvPGng(A)-FRHF,
PvPGEng(A)-FRHF,

PvBPng(A)-FRHF

galvanized steel band.

PvBaPng(A)-FRHF

Power cables: copper conductors, XLPE insulation, halogen free polymer compound inner and
outer sheath, with thermal barrier along current-carrying conductor.

Power cables: copper conductors, XLPE insulation, halogen free polymer compounds inner and
outer sheath, with thermal barrier along current-carrying conductor, screened.

Power cables: copper conductors, XLPE insulation, halogen free polymer compound inner
sheath and protection hose, with thermal barrier along current-carrying conductor, armour of

Power cables: copper conductors, XLPE insulation, halogen free polymer compound inner
sheath and protection hose, with thermal barrier along current-carrying conductor, armour of
aluminium or aluminium alloy band.

(FRindexin the grades of cables stands for their Fire Resistance; HF index in the grades of cables stands for Halogen Free).

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0.66 and 1kV and nominal frequency of 50 Hz.

The cables can be used at nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The cables are designed for nuclear plant safety system power supply cable lines, fire safety system
circuit wiring: fire-control circuits, power supply for fire water pumps, emergency exit lights, smoke
exhaust and plenum ventilation system lights, as well as evacuation lifts lights. The cables are used for
laying in surgical units at hospitals and in emergency power supply circuits which can operate in case of
fire.

OKP Codes
352100 cables with copper conductors for nominal voltage 0,66 kV
353300 cables with copper conductors for nominal voltage 1kV

DESIGN

1. Conductor: copper, solid or stranded, round or sector, 1stor 2nd class according to GOST 22483.

2. Thermal barrier: micaceous double-layer lapping, minimal band widthis 0,12 mm.

3. Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green and
yellow. Nominal insulation thickness, insulation colouring of multi-core cables are specified in the
Appendix on page 123.

4. Stranding: insulated conductors of two-, three-, four- or five-core cables are stranded; two-, three and
five-core cables have cores with identical core’s cross-sections; four-core cables have all cores with
identical core’s cross-sections and one core with a smaller cross-section (grounding conductor (PE) or
neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with smaller core’s cross-
sections) and grounding conductors comply with the parameters specified in the Appendix on page 123.
5. Inner sheath: halogen free polymer compound. Innersheath fills intervals between insulated
conductors of multi-core cable, giving to the cable shape being close to circular one. Nominal thickness
ofthe inner sheath is specified in the Appendix on page 123.

6. Metal screen: for the cables of PPGEng(A)-FRHF types: lapping with two copper bands min 0,06 mm
thick with overlapping.

7. Outer sheath: for unarmored PPGng(A)-FRHF and PPGEng(A) -FRHF cables: halogen free polymer
compound. Nominal thickness of the outer sheath is specified in the Appendix on page 123.

8. Armour: for multi-core PBPng(A)-FRHF cables: two steel galvanized bands or for single-core
PBaPng(A)-FRHF cables: aluminium or aluminium alloy bands; bands are laid so that the upper band
overlaps the gaps between the coils of the lower band. Gaps between coils of each band should not
exceed 50% of the width of the band. Nominal thickness of the armouring band is specified in the
Appendix on page 123.

9. Armoured cable protection hose: for the cables of PBPng(A)-FRHF and PBaPng (A)-FRHF types:
halogen free polymer compound. Thickness of the protection hose is specified in the Appendix on page
123.
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TECHNICAL STANDARDS
Ambient Class...........ooevrvririens UHL, placement category 1, 5 according to GOST 15150-69
Operating temperature range..................ccoooeererrerrevvovees ...from -50°C to +50°C
Relative air humidity at max +35°C max 98%
Laying and installation of cables without

preheating is performed at temperature not less than:
Nominal freqQUENCY.........cuurvurriieririererieeieereieies

Test AC voltage with frequency of 50 Hz:
for the VOIAge 0,66 KV..........cvuiririiieciirisessesi st 3kV
for the VOIAGE 1 V...

Minimal bending radius at laying and installation:
for single-core cables...........

for multi-core cables.. .
Cable conductor contlnuos operating heating temperature max
Max allowed pulling force during cable tracing............c.veeveeeeernereeneinnineeeiseeesieens

Construction length with the main core’s cross-section:
up to 16 mm’.........
from 25 mm? to 70 mm’
more than 95mm’

Guarantee Use Period...........c.cwrrenees 5 years from date of input of the cable into operation
SEIVICE TIE.... vt 40 years
FIRE SAFETY PERFORMANCE

Cables are flame-retardant when laid as cable bunches and comply with the fire safety class
according to GOST R 53315-2009 - item 16.1.1.2.1

Cables are characterised by low chlorine hydride emission (max 5 mg/g) under conditions of
burning or smouldering of the insulation, cable sheath or protection hose.

Fire tests proved cables to be low smoke under conditions of burning or smouldering: the
transparency in the test cell lowered max 40%.

Cables are flame-retardant for min 180 minutes if exposed to open fire.
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The PvPGng(A)-FRHF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm PvPGng(A)-FRHF cables, kg
. 2
section of cores, mm 0,66 kV 1kV 0,66 kV 1KV
1x4sr 9,5 9,7 140 144

1x16mr

1x50mr

‘25w | 217 | 224 | e7s | 99 |
‘sioss | 17 | 180 | et0 | e |

somr | 359 | 34 | 3> | 3|

3x50mr+1x25mr
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The PvPGng(A)-FRHF cables with copper conductors, sector

Number and Nominal outer diameter of Weight of 1 km
nominal cross- the cable, mm PVPGng(A)-FRHF cables, kg
section of cores, mm
2x70ms 29,6 1878
2x95ms 32,0 2445
2x120ms 36,4 3041
2x150ms 38,4 3645
2x185ms 40,9 4394
2x240ms 47,2 5640
3x70ms 36,4 2733
3x95ms 41,4 3556
3x120ms 43,8 4378
3x150ms 48,2 5985
3x185ms 52,2 6475
3x240ms 58,0 8219
4x70ms 40,4 3497
4x95ms 45,2 4644
4x120ms 48,2 5666
4x150ms 52,2 6848
4x185ms 58,0 8507
4x240ms 62,0 10577
5x70ms 43,8 4320
5x95ms 49,2 5668
5x120ms 54,6 7060
5x150ms 59,0 8587
5x185ms 64,0 10474
5x240ms 69,0 13206
3x70ms+1x35mr 40,4 3166
3x95ms+1x50ms 45,2 4241
3x120ms+1x70ms 48,2 5193
3x150ms+1x70ms 52,2 6105
3x185ms+1x95ms 58,0 7653
3x240ms+1x120ms 62,0 9472

The PvPGEnNng(A)-FRHF cables with copper conductors, sector

Numb?r and Nominal outer diameter of Weight of 1 km of
sectr;:;n:)r;?::ocrr:ss,;mz the cable, mm PvPGEng(A)-FRHF cables, kg
2x70ms 29,7 1941
2x95ms 32,1 2515
2x120ms 36,5 3120
2x150ms 38,5 3729
2x185ms 41,0 4484
2x240ms 47,3 5744
3x70ms 36,5 2812
3x95ms 41,5 3648
3x120ms 43,9 4475
3x150ms 48,3 5442
3x185ms 52,3 6591
3x240ms 58,1 8348
4x70ms 40,5 3586
4x95ms 45,3 4743
4x120ms 48,3 5773
4x150ms 52,3 6964
4x185ms 58,1 8636
4x240ms 62,1 10716
5x70ms 43,9 4417
5x95ms 49,3 5777
5x120ms 54,7 7182
5x150ms 59,1 8719
5x185ms 64,1 10617
5x240ms 69,1 13360
3x70ms+1x35mr 40,5 3255
3x95ms+1x50ms 45,3 4341
3x120ms+1x70ms 48,3 5300
3x150ms+1x70ms 52,3 6221
3x185ms+1x95ms 58,1 7782
3x240ms+1x120ms 62,1 9610
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The PvPGEng(A)-FRHF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm PvPGEng(A)-FRHF cables, kg
section of cores, mm’ 0,66 kV 1kV 0,66 kV 1KV

Txdsr 97 9,9 157 162
%mr | - | 204 -] 9%
 18mr | - ] 242 - 1782
| 40me | - | 287 | - | 2691 |

3x50mr+1x25mr
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The PvBaPng(A)-FRHF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
. the cable, mm PvBaPng(A)-FRHF cables, kg
nominal cross-

section of cores, mm’ 0,66 kV 1KV 0,66 kV 1KV
1x4sr 14,6 14,6 341 31
1xBsr 14,6 14,6 350 323
1x10sr 14,6 14,6 371 346
1x16sr 14 14,2 373 366
1x16mr 14,4 14,6 387 380
1x25sr 15,5 15,7 491 482
1x25mr 15,8 16 506 497
1x35mr 16,8 17 612 602
1x50mr 18,3 18,5 804 791
1x70mr - 20,3 - 986
1x95mr - 22 - 1249
1x120mr - 23,6 - 1518
1x150mr - 254 - 1819
1x185mr - 27,8 - 2229
1x240mr - 30,3 - 2763

The PvBPng(A)-FRHF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm PvBPng(A)-FRHF cables, kg

section of cores, mmz 0,66 KV 1kV 0,66 kV 1kV
2x4sr 15,1 15,5 444 462
2x6sr 16,1 16,5 522 542
2x10sr 17,6 18,0 661 674
2x16sr 19,5 19,9 850 872
2x16mr 20,4 20,8 900 924
2x25sr 22,5 22,9 1165 1190
2x25mr 23,2 23,6 1216 1242
2x35mr 25,6 26,0 1517 1546
2x50mr 28,6 29,0 2011 2042
3x4sr 15,7 16,1 494 514
3x6sr 16,8 17,2 591 611
3x10sr 18,5 18,9 757 778
3x16sr 20,5 20,9 1006 1029
3x16mr 21,5 21,9 1058 1083
3x25sr 23,7 242 1398 1425
3x25mr 24,5 253 1455 1508
3x35mr 27,0 27,5 1835 1865
3x50mr 30,2 30,7 2475 2508
4x4sr 16,8 17,3 567 589
4x6sr 18,0 18,5 678 700
4x10sr 19,9 20,3 892 917
4x16sr 22,2 22,6 1204 1230
4x16mr 23,2 23,7 1263 1292
4x25sr 26,2 26,6 1732 1762
4x25mr 27,0 27,5 1799 1831
4x35mr 29,4 29,9 2244 2279
4x50mr 33,4 33,9 3101 3139
5x4sr 18,0 18,5 646 670
5x6sr 19,3 19,9 794 820
5x10sr 21,4 22,0 1052 1080
5x16sr 24,0 24,5 1428 1459
5x16mr 25,6 26,2 1522 1556
5x25sr 28,4 29,0 2059 2093
5x25mr 29,4 29,9 2137 2174
5x35mr 32,1 33,0 2689 2771
5x50mr 36,9 37,5 3774 3818
3x25sr+1x16sr 26,2 26,6 1679 1710
3x25mr+1x16mr 27,0 27,5 1742 1775
3x35mr+1x16mr 28,5 29,0 2043 2075
3x50mr+1x25mr 32,0 32,8 2773 2850
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The PvBPng(A)-FRHF cables with copper conductors, sector

Numb: d .
no:lri'riiaf::::ss- Nominal outer diameter of Weight of 1 km of
section of cores. mm? the cable, mm PvBPng(A)-FRHF cables, kg
2x70ms 30,6 2157

4x70ms
4x120ms

4x185ms

5x120ms

5x185ms

3x70ms+1x35mr

 470ms
Ax120ms
5x120ms
| 370ms+x35mr |

3x120ms+1x70ms
3x185ms+1x95ms
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PPGng(A)-HF, APPGng(A)-HF
Power cables: copper or aluminium conductors, halogen free polymer compound insulation,

inner and outer sheath.

PBPng(A)-HF, APBPng(A)-HF
Power cables: copper or aluminium conductors, halogen free polymer compound insulation,
inner sheath and protection hose, armour of galvanized steel band.

PPGEng(A)-HF, APPGEng(A)-HF
Power cables: copper or aluminium conductors, halogen free polymer compound insulation,
inner and outer sheath, screened.

PBaPng(A)-HF, APBaPng(A)-HF

Power cables: copper or aluminium conductors, halogen free polymer compound insulation,
inner sheath and protection hose, armour of aluminium or aluminium alloy band.

(HF index in the grades of cables stands for Halogen Free)

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1 kV and nominal frequency of 50 Hz.

The cables can be used at nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The HF-type cables are designed for power supply cable lines in nuclear plant electrical facilities, laying
in offices equipped with computers or microprocessors, in kindergartens, schools, hospitals, as well as
for cable lines in entertainment and sport facilities.

OKP (Russian National Product Classifier) Codes
352100 cables with copper conductors for nominal voltage 0,66 kV
353300 cables with copper conductors for nominal voltage 1kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST22483.

2. Insulation: halogen free polymer compound. Insulated conductors of multi-core cables are of
different colours. Neutral conductors (N) are coloured blue; grounding conductors (PE) are coloured in
two colours: green and yellow. Nominal insulation thickness, insulation colouring of multi-core cables
are specified in the Appendix on page 123.

3. Stranding: insulated conductors of two-, three-, four- or five-core cables are stranded; two-, three and
five-core cables have cores with identical core’s cross-sections; four-core cables have all cores with
identical core’s cross-sections and one core with a smaller cross-section (grounding conductor (PE) or
neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with smaller core’s corss-
sections) and grounding conductors comply with the parameters specified in the Appendix on page 123.

4. Inner sheath: halogen free polymer compound. Innersheath fillsintervals between insulated
conductors of multi-core cable, giving to the cable form being close to circular one. Nominal thickness of
the inner sheath is specified in the Appendix on page 123.

5. Metal screen: for PPGEng(A)-HF, APPGEng(A)-HF cables: lapping with two copper bands min 0,06
mm thick with overlapping.

6. Outer sheath: for unarmoured PPGng(A)-HF, APPGng(A)-HF, PPGEng(A)-HF and APPGENg(A)-
HF cables: halogen free polymer compound. Nominal thickness of the outer sheath is specified in the
Appendix on page 123.

7. Armour: for multi-core PBPng(A)-HF, APBPng(A)-HF cables: two steel galvanized bands or for
single-core PBaPng(A)-HF, APBaPng(A)-HF cables: aluminium or aluminium alloy bands; bands are
laid so that the upper band overlaps the gaps between the coils of the lower band. Gaps between coils of
eachband should notexceed 50% of the width of the band. Nominal thickness of the armouring band is
specified in the Appendix on page 123.

8. Armoured cable protection hose: for the cables of PBPng(A)-HF, APBPng(A)-HF, PBaPng(A)-HF
and APBaPng(A)-HF types: halogen free polymer compound. Thickness of the protection hose is
specified in the Appendix on page 123.
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TECHNICAL STANDARDS

Ambient class. UHL, placement category 1, 5 according to GOST 15150-69
Operating temperature fange..............ccooooeevevevevvvvvesssssssssnsesssssssessssssssnees from -50°C to +50°C
Relative air humidity at max +35° C ...... s max 98%

Laying and installation of cables without preheating
is performed at temperature not 1ess than:...........ccoceeeviriencinnincinni
NOMINAI fFEQUENCY......vvvvrercierii s

Test AC voltage with frequency of 50 Hz:

FOr the VOIAGE 1 KV.......cvurirciiciee s 3,5kV
Minimal bending radius at laying and installation:
for single-core Cables...........cocvrririerineeeeeeene .10 outer cable diameters

for multi-core Cables...........cc.vrvrrrrrrneseene ..1,5 outer cable diameters
Cable conductor continuos operating heating temperature max

Max allowed pulling force during cable tracing................

Construction length with the main core’s cross-section:
UP 10 16 MM
from 25 MM’ 10 70 MM’..covvvvvvveveevrereereeneeneneeee

up to 95 mm’ and more
Guarantee use period
Service life.........ccooewenne. s

5 years from date of input of the cable into operation
....40 years

FIRE SAFETY PERFORMANCE

Cables are flame-retardant when laid as cable bunches and comply with the fire safety class
according to GOST R 53315-2009 - item 16.8.1.2.1

Cables are characterised by low chlorine hydride emission (max 5 mg/g) under conditions of
burning or smouldering of the insulation, cable sheath or protection hose.

Fire tests proved cables to be low smokeunder conditions of burning or smouldering: the
transparency in the test cell lowered max 40%.
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The PPGng(A)-HF cables with copper conductors, round

Number and Nomini:‘outell;ldiameter of Weight of 1 km of I;’(PGng(A)-HF
nominal cross- e cable, mm cables, kg
section of cores, mm 0,66 kV 1KV 0,66 KV 1KV
1x1,5sr 7.4 7.8 81 89

Cbomr | 158 | 160 | ess | 6@ |
bosme | - |21 | . | g7
Cbdsom | - |23 | .|y |

‘2@ | 128 | 126 | 2% | 254 |
(xtem | 200 | 204 | 80 | 8 |
sxtor | 189 | 205 | e | o0 |

3x50mr+1x25mr
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The PPGng(A)-HF cables with copper conductors, sector

nomin:rgggg-asr;ition of Nominal outer diameter of Weight of 1 km of
cores, mm? the cable, mm PPGng(A)-HF cables, kg
2x70ms 26,2 1840
2x95ms 28,2 2395
2x120ms 32,6 2991
2x150ms 35,0 3649
2x185ms 37,5 4431
2x240ms 43,4 5671
3x70ms 30,2 2582
3x95ms 35,0 3516
3x120ms 38,0 4286
3x150ms 42,4 5281
3x185ms 46,8 6514
3x240ms 51,8 8184
4x70ms 35,0 3444
4x95ms 39,0 4547
4x120ms 42,4 5618
4x150ms 46,8 6883
4x185ms 51,8 8460
4x240ms 56,6 10767
5x70ms 38,0 4218
5x95ms 43,4 5665
5x120ms 48,8 7006
5x150ms 53,2 8599
5x185ms 58,6 10624
5x240ms 62,6 13306
3x70ms+1x35mr 35,0 3101
3x95ms+1x50ms 39,0 4127
3x120ms+1x70ms 42,4 5128
3x150ms+1x70ms 46,8 6113
3x185ms+1x95ms 51,8 7580
3x240ms+1x120ms 56,6 9607

The PPGEng(A)-HF cables with copper conductors, sector

Nur_nb?r and Nominal outer diameter of Weight of 1 km of
section of cores, mm’ the cable, mm PPGENg(A)-HF cables, kg
2x70ms 26,4 1896
2x95ms 28,4 2456
2x120ms 32,8 3062
2x150ms 35,2 3725
2x185ms 37,7 4513
2x240ms 43,6 5767
3x70ms 30,4 2647
3x95ms 35,2 3592
3x120ms 38,2 4369
3x150ms 42,6 5375
3x185ms 47,0 6617
3x240ms 52,0 8299
4x70ms 35,2 3520
4x95ms 39,2 4633
4x120ms 42,6 5712
4x150ms 47,0 6986
4x185ms 52,0 8575
4x240ms 56,8 10893
5x70ms 38,2 4301
5x95ms 43,6 5761
5x120ms 49,0 7114
5x150ms 53,4 8718
5x185ms 58,8 10755
5x240ms 62,8 13447
3x70ms+1x35mr 35,2 3176
3x95ms+1x50ms 39,2 4212
3x120ms+1x70ms 426 5222
3x150ms+1x70ms 47,0 6216
3x185ms+1x95ms 52,0 7695
3x240ms+1x120ms 56,8 9733
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PPGENg(A)-HF cables with copper conductors, round

Nominal outer diameter of

Number and Weight of 1 km of
nominal cross- the cable, mm PPGEng(A)-HF cables, kg
section of cores, mm’ 0,66 kV 1kV 0,66 kV 1KV
1x1,5sr 7,5 79 94 102

x4t | 86 | 94 | 13 | 155
x9%mr | - | 203 - 1214
x15mr | - | 289 - | 1800
x40 | - | 286 | - | 2139

| 3x5mr+ixt6mr | 255 | 260 | 150 | 1583

3x50mr+1x25mr

30,9

31,8

2590

2666

<
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The PBaPng(A)-HF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
. the cable, mm PBaPng(A)-HF cables, kg
nominal cross-

section of cores, mm’ 0,66 kV 1kV 0,66 kV 1kV
1x1,5sr 14,6 14,6 308 307
1x2,5sr 14,6 14,6 314 314
1x4sr 14,6 14,6 324 322
1x6sr 14,6 14,6 337 885)
1x10sr 14,6 14,6 362 361
1x16sr 14,6 14,6 402 401
1x16mr 14,6 14,6 397 396
1x25sr 15,4 15,6 492 500
1x25mr 15,7 15,9 506 514
1x35mr 16,7 16,9 612 621
1x50mr 18,4 18,6 816 825
1X70mr - 20,2 - 1017
1x95mr - 22,3 - 1308
1x120mr - 23,7 - 1573
1x150mr - 25,5 - 1885
1x185mr - 27,9 - 2306
1x240mr - 30,6 - 2869

The PBPng(A)-HF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm PBPng(A)-HF cables, kg

section of cores, mm’ 0,66 kV 1kv 0,66 kV 1kv
2x1,5sr 13,8 13,8 361 360
2x2,5sr 13,8 13,8 374 372
2x4sr 14,0 15,2 404 462
2x6sr 15,0 16,2 481 542
2x10sr 17,4 17,8 662 685
2x16sr 19,3 19,7 852 877
2x16mr 20,2 20,6 900 926
2x25sr 22,3 22,7 1175 1202
2x25mr 23,0 23,4 1222 1250
2x35mr 254 25,8 1525 1556
2x50mr 28,8 29,2 2059 2094
3x1,5sr 13,8 13,8 369 367
3x2,5sr 13,8 14,0 388 396
3x4sr 14,6 15,9 454 517
3x6sr 15,7 16,9 550 616
3x10sr 18,2 18,6 761 786
3x16sr 20,2 20,7 1013 1040
3x16mr 21,2 21,6 1062 1090
3x25sr 23,5 23,9 1417 1447
3x25mr 242 24,6 1467 1499
3x35mr 26,8 27,2 1850 1884
3x50mr 30,4 30,9 2536 2574
4x1,5sr 13,8 13,9 375 378
4x2,5sr 13,9 14,9 407 451
4x4sr 15,5 17,0 523 596
4x6sr 16,7 18,2 641 710
4x10sr 19,6 20,1 901 929
4x16sr 21,9 22,3 1215 1246
4x16mr 22,9 23,4 1270 1302
4x25sr 25,9 26,4 1758 1794
4x25mr 26,7 27,2 1817 1854
4x35mr 29,1 29,6 2266 2306
4x50mr 33,6 34,1 3178 3223
5x1,5sr 13,8 14,8 385 428
5x2,5sr 14,8 15,9 464 515
5x4sr 16,6 18,2 605 680
5x6sr 17,9 19,5 745 833
5x10sr 21,1 21,7 1064 1097
5x16sr 23,7 24,2 1444 1480
5x16mr 2518 25,8 1532 1570
5x25sr 28,1 28,7 2092 2134
5x25mr 29,1 29,6 2161 2204
5x35mr 31,8 32,7 2718 2806
5x50mr 37,2 37,7 3868 3921
3x25sr+1x16sr 25,9 26,4 1701 1737
3x25mr+1x16mr 26,7 27,2 1758 1795
3x35mr+1x16mr 28,2 28,7 2062 2099
3x50mr+1x25mr 32,1 33,0 2845 2929
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The PBPng(A)-HF cables with copper conductors, sector
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Number and . .
nominal cross- Nominal outer diameter of Weight of 1 km of
section of cores, mm”> the cable, mm PBPng(A)-HF cables, kg

2x70ms 27,6 2111

2x95ms 29,6 2689
2x120ms 34,0 3334
2x150ms 36,4 4016
2x185ms 38,9 4826
2x240ms 44,8 6133
3x70ms 31,6 2898
3x95ms 36,4 3883
3x120ms 39,4 4687
3x150ms 43,8 5732
3x185ms 48,2 7011

3x240ms 54,0 9093
4x70ms 36,4 3811

4x95ms 40,4 4959
4x120ms 43,8 6069
4x150ms 48,2 7380
4x185ms 54,0 9369
4x240ms 58,8 11759
5x70ms 394 4619
5x95ms 44,8 6126
5x120ms 50,2 7525
5x150ms 55,4 9534
5x185ms 60,8 11653
5x240ms 64,8 14409
3x70ms+1x35mr 36,4 3468
3x95ms+1x50ms 40,4 4539
3x120ms+1x70ms 43,8 5579
3x150ms+1x70ms 48,2 6610
3x185ms+1x95ms 54,0 8489
3x240ms+1x120ms 58,8 10600

The APPGng(A)-HF cables with aluminium conductors, sector

Number and
nominal cross-
section of cores, mm?

Nominal outer diameter of
the cable, mm

Weight of 1 km of
APPGng(A)-HF cables, kg

2x70ms 26,2 994
2x95ms 28,2 1247
2x120ms 32,6 1522
2x150ms 35,0 1822
2x185ms 37,5 2166
2x240ms 43,4 2760
3x70ms 30,2 1313
3x95ms 35,0 1794
3x120ms 38,0 2083
3x150ms 42,4 2541
3x185ms 46,8 3117
3x240ms 51,8 3817
4x70ms 35,0 1751
4x95ms 39,0 2251
4x120ms 42,4 2681
4x150ms 46,8 3229
4x185ms 51,8 3931
4x240ms 56,6 4945
5x70ms 38,0 2102
5x95ms 43,4 2794
5x120ms 48,8 3334
5x150ms 53,2 4031
5x185ms 58,6 4963
5x240ms 62,6 6028
3x70ms+1x35mr 35,0 1622
3x95ms+1x50ms 39,0 2089
3x120ms+1x70ms 42,4 2502
3x150ms+1x70ms 46,8 2949
3x185ms+1x95ms 51,8 3609
3x240ms+1x120ms 56,6 4506
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The APPGng(A)-HF cables with aluminium conductors, round

Nominal outer diameter of Weight of 1 km of
ngm‘:?rciggs_ the cable, mm APPGng(A)-HF cables, kg
section of cores, mm? 0,66 kV 1kV 0,66 kV 1kV
1x2,5sr 7.8 8,2 81 89
1x4sr 8,4 9,2 97 115
1x6sr 9,1 9,7 115 129
1x10sr 10,3 10,5 148 153
1x16sr 11,3 11,5 181 187
1x16mr 11,7 11,9 189 195
1x25sr 12,8 13,0 237 243
1x25mr 13,1 13,3 244 251
1x35mr 14,1 14,3 288 295
1x50mr 15,8 16,0 372 379
1x70mr - 17,6 - 454
1x95mr - 20,1 - 597
1x120mr - 21,5 - 690
1x150mr - 23,3 - 816
1x185mr - 25,7 - 997
1x240mr - 28,4 - 1218
2x2,5sr 12,6 12,6 226 224
2x4sr 12,8 14,0 235 280
2x6sr 13,8 15,0 276 324
2x10sr 16,2 16,6 383 401
2x16sr 18,1 18,5 487 507
2x16mr 19,0 19,4 524 545
2x25sr 21,1 21,5 669 693
2x25mr 21,8 22,2 704 728
2x35mr 24,0 24,4 861 888
2x50mr 27,4 27,8 1142 1172
3x2,5sr 12,6 12,8 225 230
3x4sr 13,4 14,7 255 304
3x6sr 14,5 15,7 302 354
3x10sr 17,0 17,4 422 442
3x16sr 19,0 19,5 541 563
3x16mr 20,0 20,4 577 600
3x25sr 22,3 22,7 748 774
3x25mr 23,0 23,4 783 809
3x35mr 25,4 25,8 962 991
3x50mr 29,0 29,5 1285 1318
4x2,5sr 12,7 13,7 226 260
4x4sr 14,3 15,8 289 345
4x6sr 15,5 17,0 345 405
4x10sr 18,4 18,9 486 509
4x16sr 20,7 21,1 629 654
4x16mr 21,7 22,2 668 695
4x25sr 24,5 25,0 903 934
4x25mr 25,3 25,8 942 973
4x35mr 27,7 28,2 1143 1177
4x50mr 32,2 32,7 1575 1615
5x2,5sr 13,6 14,7 259 298
5x4sr 15,4 17,0 885 400
5x6sr 16,7 18,3 407 477
5x10sr 19,9 20,5 573 600
5x16sr 22,5 23,0 741 771
5x16mr 23,9 24,4 798 830
5x25sr 26,7 27,3 1062 1097
5x25mr 27,7 28,2 1106 1142
5x35mr 30,4 31,3 1357 1434
5x50mr 35,8 36,3 1912 1959
3x25sr+1x16sr 24,5 25,0 900 931
3x25mr+1x16mr 25,3 25,8 938 970
3x35mr+1x16mr 26,8 27,3 1060 1092
3x50mr+1x25mr 30,7 31,6 1421 1495
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The APPGENg(A)-HF cables with aluminium conductors, round
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Number and
nominal cross-

Nominal outer diameter of
the cable, mm

Weight of 1 km of
APPGEnNg(A)-HF cables, kg

. 2

section of cores, mm 0,66 kV 1KV 0,66 kV 1KV
1x2,5sr 7,9 8,3 95 101

1x4sr 8,6 9.4 112 125
1x6sr 9,3 9,9 131 140
1x10sr 10,5 10,7 167 170
1x16sr 11,4 11,6 202 206
1x16mr 11,9 12,1 212 215
1x25sr 12,9 13,1 261 265
1x25mr 18,3 13,5 270 273
1x35mr 14,3 14,5 316 319
1x50mr 16,0 16,2 404 407
1x70mr - 17,8 - 490
1x95mr - 20,3 - 639
1x120mr - 21,7 - 735
1x150mr - 23,9 - 865
1x185mr - 25,9 - 1052
1x240mr - 28,6 - 1279
2x2,5sr 12,8 12,8 249 247
2x4sr 13,0 14,2 259 306
2x6sr 14,0 15,2 303 353
2x10sr 16,4 16,8 415 434
2x16sr 18,3 18,7 524 545
2x16mr 19,2 19,6 562 584
2x25sr 21,3 21,7 713 738
2x25mr 22,0 22,4 749 774
2x35mr 24,2 24,6 912 939
2x50mr 27,6 28,0 1200 1232
3x2,5sr 12,8 13,0 248 254
3x4sr 13,6 14,9 280 332
3x6sr 14,6 15,9 330 385
3x10sr 17,2 17,6 456 477
3x16sr 19,2 19,6 580 603
3x16mr 20,2 20,6 618 642
3x25sr 22,4 22,9 795 822
3x25mr 23,2 23,8 831 859
3x35mr 25,5 26,0 1016 1046
3x50mr 29,2 29,6 1348 1382
4x2,5sr 12,9 13,9 250 286
4x4sr 14,5 16,0 317 376
4x6sr 15,7 17,2 375 439
4x10sr 18,6 19,0 524 548
4x16sr 20,8 21,3 671 698
4x16mr 21,9 22,4 714 742
4x25sr 24,7 25,1 955 986
4x25mr 25,5 26,0 996 1028
4x35mr 27,9 28,4 1203 1238
4x50mr 32,4 32,9 1645 1686
5x2,5sr 13,8 14,9 285 326
5x4sr 15,6 17,2 365 434
5x6sr 16,9 18,5 440 515
5x10sr 20,1 20,6 614 642
5x16sr 22,7 23,2 788 819
5x16mr 24,1 24,6 848 881

5x25sr 26,9 27,4 1118 1155
5x25mr 27,9 28,4 1165 1203
5x35mr 30,6 31,5 1422 1502
5x50mr 35,9 36,5 1990 2038
3x25sr+1x16sr 24,7 25,1 952 984
3x25mr+1x16mr 25,5 26,0 992 1024
3x35mr+1x16mr 27,0 27,5 1117 1150
3x50mr+1x25mr 30,9 31,8 1488 1564
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The APPGENg(A)-HF cables with aluminium cores, sector

n':um%ba?rc?:)‘gs- Nominal outer diameter of Weight of 1 km of
section of cores, mm? the cable, mm APPGENg(A)-HF cables, kg
2x70ms 26,4 1050
2x95ms 28,4 1308
2x120ms 32,8 1593
2x150ms 35,2 1898
2x185ms 37,7 2248
2x240ms 43,6 2856
3x70ms 30,4 1378
3x95ms 35,2 1870
3x120ms 38,2 2166
3x150ms 42,6 2634
3x185ms 47,0 3221
3x240ms 52,0 3933
4x70ms 35,2 1827
4x95ms 39,2 2337
4x120ms 42,6 2774
4x150ms 47,0 3332
4x185ms 52,0 4047
4x240ms 56,8 5071
5x70ms 38,2 2185
5x95ms 43,6 2890
5x120ms 49,0 3443
5x150ms 53,4 4150
5x185ms 58,8 5094
5x240ms 62,8 6169
3x70ms+1x35mr 35,2 1698
3x95ms+1x50ms 39,2 2174
3x120ms+1x70ms 42,6 2596
3x150ms+1x70ms 47,0 3052
3x185ms+1x95ms 52,0 3725
3x240ms+1x120ms 56,8 4632

The APBPng(A)-HF cables with aluminium conductors, sector

n":’%"i‘rll):lr :rr;is- Nominal outer diameter of Weight of 1 km of
section of cores, mm? the cable, mm APBPng(A)-HF cables, kg
2x70ms 27,6 1001
2x95ms 29,6 1256
2x120ms 34,0 1535
2x150ms 36,4 1801
2x185ms 38,9 2145
2x240ms 44,8 2738
3x70ms 31,6 1324
3x95ms 36,4 1772
3x120ms 394 2061
3x150ms 43,8 2519
3x185ms 48,2 3047
3x240ms 54,0 4087
4x70ms 36,4 1730
4x95ms 40,4 2230
4x120ms 43,8 2659
4x150ms 48,2 3158
4x185ms 54,0 4201
4x240ms 58,8 5183
5x70ms 394 2081
5x95ms 44,8 2772
5x120ms 50,2 3262
5x150ms 55,4 4310
5x185ms 60,8 5211
5x240ms 64,8 6297
3x70ms+1x35mr 36,4 1601
3x95ms+1x50ms 40,4 2067
3x120ms+1x70ms 43,8 2480
3x150ms+1x70ms 48,2 2879
3x185ms+1x95ms 54,0 3880
3x240ms+1x120ms 58,8 4745
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The APBaPng(A)-HF cables with aluminium conductors, round
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Nominal outer diameter of

Weight of 1 km of

Number and
nominal cross- the cable, mm APBaPng(A)-HF cables, kg
section of cores, mm 0,66 KV 1kV 0,66 KV 1kV
1x2,5sr 14,6 14,6 299 298
1x4sr 14,6 14,6 300 298
1x6sr 14,6 14,6 301 299
1x10sr 14,6 14,6 302 301
1x16sr 14,6 14,6 306 305
1x16mr 14,6 14,5 299 294
1x25sr 15,4 15,6 342 351
1x25mr 15,7 15,9 353 361
1x35mr 16,7 16,9 402 411
1x50mr 18,4 18,6 499 509
1x70mr - 20,2 - 593
1x95mr - 22,3 - 733
1x120mr - 23,7 - 835
1x150mr - 25,5 - 973
1x185mr - 27,9 - 1170
1x240mr - 30,6 - 1409

The APBPng(A)-HF cables with aluminium conductors, round

Number and
nominal cross-

Nominal outer diameter of
the cable, mm

Weight of 1 km of
APBP(A)-HF cables, kg

section of cores, mm 0,66 kV 1kV 0,66 kV 1kV
2x2,5sr 13,8 13,8 232 231
2x4sr 14,0 15,2 242 289
2xBsr 15,0 16,2 286 336
2x10sr 17,4 17,8 397 416
2x16sr 19,3 19,7 496 517
2x16mr 20,2 20,6 534 556
2x25sr 22,3 227 683 707
2x25mr 23,0 23,4 718 743
2x35mr 25,4 25,8 866 893
2x50mr 28,8 29,2 1150 1181
3x2,5sr 13,8 14,0 231 237
3xdsr 14,6 15,9 263 314
3xBsr 15,7 16,9 312 367
3x10sr 18,2 18,6 429 450
3x16sr 20,2 20,7 551 574
3x16mr 21,2 21,6 589 612
3x25sr 23,5 23,9 763 790
3x25mr 242 24,6 799 826
3x35mr 26,8 27,2 968 998
3x50mr 30,4 30,9 1295 1328
4x2,5sr 13,9 14,9 233 268
4x4sr 15,5 17,0 299 358
4x6sr 16,7 18,2 357 413
4x10sr 19,6 20,1 496 520
4x16sr 21,9 22,3 641 668
4x16mr 229 23,4 683 710
4x25sr 259 26,4 909 940
4x25mr 26,7 27,2 948 980
4x35mr 29,1 29,6 1152 1186
4x50mr 33,6 34,1 1588 1628
5x2,5sr 14,8 15,9 268 308
5x4sr 16,6 18,2 347 407
5x6sr 17,9 19,5 414 487
5x10sr 21,1 21,7 585 612
5x16sr 23,7 24,2 756 787
5x16mr 253 25,8 803 835
5x25sr 28,1 28,7 1069 1105
5x25mr 29,1 29,6 1114 1151
5x35mr 31,8 32,7 1367 1446
5x50mr 37,2 37,7 1891 1938
3x25sr+1x16sr 25,9 26,4 906 937
3x25mr+1x16mr 26,7 27.2 944 976
3x35mr+1x16mr 28,2 28,7 1068 1100
3x50mr+1x25mr 32,1 33,0 1433 1507
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PvPGng(A)-HF, APvPGng(A)-HF

Power cables: copper or aluminium conductors, XLPE insulation, halogen free polymer
compound inner and outer sheath.

PvPGEng(A)-HF, APvPGEng(A)-HF
Power cables: copper or aluminium conductors, XLPE insulation, halogen free polymer
compound inner and outer sheath, screened.

PvBPng(A)-HF, APvBPng(A)-HF
Power cables: copper or aluminium conductors, XLPE insulation, halogen free polymer
compound inner sheath and protection hose, armour of galvanized steel band.

PvBaPng(A)-Hf, APvBaPng(A)-HF

Power cables: copper or aluminium conductors, XLPE insulation, halogen free polymer
compound inner sheath and protection hose, armour of aluminium or aluminium alloy band.

(HF index in the grades of cables stands for Halogen Free)

APPLICATION

For transmission and distribution of electric power in fixed facilities with nominal alternating voltage of
0,66 and 1kV and nominal frequency of 50 Hz.

The cables can be used at nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

The HF-type cables are designed for power supply cable lines in nuclear plant electrical facilities, wiring
in offices equipped with computers or microprocessors, in kindergartens, schools, hospitals, as well as
for cable lines in entertainment and sport facilities.

OKP Codes
352100 cables with copper conductors for nominal voltage 0,66 kV
353300 cables with copper conductors for nominal voltage 1kV

DESIGN

1. Conductor: copper or aluminium, solid or stranded, round or sector, 1st or 2nd class according to
GOST 22483.

2. Insulation: XLPE. Insulated conductors of multi-core cables are of different colours. Neutral
conductors (N) are coloured blue; grounding conductors (PE) are coloured in two colours: green and
yellow. Nominal insulation thickness, insulation colouring of multi-core cables are specified in the
Appendix on page 123.

3. Stranding: insulated conductors of two-, three-, four- or five-core cables are stranded; two-, three
and five-core cables have cores with identical core’s cross-sections; four-core cables have all cores
with identical core’s cross-sections and one core with a smaller cross-section (grounding conductor
(PE) or neutral conductor (N)). Nominal core’s cross-sections of neutral conductors (with smaller core’s
cross-sections) and grounding conductors comply with the parameters specified in the Appendix on
page 123.

4. Inner sheath: halogen free polymer compound. Innersheathfills intervals between insulated
conductors of multi-core cable, giving to the cable form being close to circular one. Nominal thickness
of the inner sheath is specified in the Appendix on page 123.

5. Metal screen: for the cables of PvPGEng(A)-HF, APvPGEng(A)-HF types: lapping with two copper
bands min 0,06 mm thick with overlapping.

6. Outer sheath: for unarmoured PvPGng(A)-HF, APvPGng(A)-HF, PvPGEng(A)-HF and
APVPGENg(A)-HF cables: halogen free polymer compound. Nominal thickness of the outer sheath is
specified in the Appendix on page 123.

7. Armour: for multi-core PvBPng(A)-HF, APvBPng(A)-HF cables: two steel galvanized bands or for
single-core PvBaPng(A)-HF, APvBaPng(A)-HF cables: aluminium or aluminium alloy bands; bands are
laid so that the upper band overlaps the gaps between the coils of the lower band. Gaps between coils of
each band should not exceed 50% of the width of the band. Nominal thickness of the armouring band is
specified in the Appendix on page 123.

8. Armored cable protection hose: for the cables of PvBPng(A)-HF, APvBP(A)-HF, PvBaPng(A)-HF
and APvBaPng(A)-HF types: halogen free polymer compound. Thickness of the protection hose is
specified in the Appendix on page 123.
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TECHNICAL STANDARDS
Ambient class

. placement category 3, 5 according to GOST 15150-69
Operating temperature range:

.from -50°C to +50°C

Relative air humidity at max +35°C.........oooovvvvrvrevrerreirrrsssssssssssss .max 98%
Laying and installation of cables without preheating

is performed at temperature not [€5S than:.............ccc.oiiiririnirrese s -15°C
NOMINGI fTEQUENCY.......ceoeveiieiieei e 50Hz
Test AC voltage with frequency of 50 Hz:

for the VOItagE 0,66 KV...........vuriiiriieieiiieieieee et 3kV
FOr the VOIAGE T KV 3,5kV

Minimal bending radius at laying and installation:
for single-core Cables...........ocverirneriieiirenens
for multi-core cables............ccouuvvurriiniriiniriiins
Cable conductor continuos operating heating temperature M.t 90°C
Max allowed pulling force during cable tracing.............ocueeerrrrrenernereeineseeeeis 50N/mm’

Construction length with the main core’s cross-section:

UP 0 18 MM 250m
FTOM 25 MM 0 70 MIM.....oooooeeeeeeceeeeesseesese s seessssssesss e ssssssssesssssee 200m
more than 95mm’...... e 100m
Guarantee use period... ..5 years from date of input of the cable into operation
Service life.......ocrvrerrnnnen. e 40 years
FIRE SAFETY PERFORMANCE

Cables are flame-retardant when wired as cable bunches and comply with the fire safety class
according to GOST R 53315-2009 - item 16.8.1.2.1

Cables are characterised by low chlorine hydride emission (max 5 mg/g) under conditions of
burning or smouldering of the insulation, cable sheath or protection hose.

Fire tests proved cables to be low smokeunder conditions of burning or smouldering: the
transparency in the test cell lowered max 40%.
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The PvPGng(A)-HF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm PvPGng(A)-HF cables, kg
section of cores, mm’ 0,66 kV 1kV 0,66 kV 1kV
1x4sr 8,2 8,4 113 117

(AxA0sr | 97 | 99 | 18 | 192 |
(Xmr | -] 91 ) -] 1103
 bdsme - | 25 |} - | 1650 |
bdome | - | 274 | - | 2560 |

3x50mr+1x25mr 28,9 29,4 2340 2369
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The PvPGng(A)-HF cables with copper conductors, sector

n’:rl::irrl\t;?:::ggs- Nominal outer diameter of Weight of 1 km of
section of cores, mm? the cable, mm PvPGng(A)-HF cables, kg
2x70ms 26,2 1755
2x95ms 28,2 2267
2x120ms 32,6 2861
2x150ms 35,0 3490
2x185ms 37,5 4231
2x240ms 43,4 5410
3x70ms 30,2 2455
3x95ms 35,0 3324
3x120ms 38,0 4090
3x150ms 42 4 5044
3x185ms 46,8 6214
3x240ms 51,8 7792
4x70ms 35,0 3274
4x95ms 39,0 4291
4x120ms 42,4 5357
4x150ms 46,8 6566
4x185ms 51,8 8060
4x240ms 56,6 10244
5x70ms 38,0 4006
5x95ms 43,4 5344
5x120ms 48,8 6680
5x150ms 53,2 8203
5x185ms 58,6 10123
5x240ms 62,6 12652
3x70ms+1x35mr 35,0 2950
3x95ms+1x50ms 39,0 3895
3x120ms+1x70ms 42,4 4890
3x150ms+1x70ms 46,8 5833
3x185ms+1x95ms 51,8 7216
3x240ms+1x120ms 56,6 9150

The PvPGEnNng(A)-HF cables with copper conductors, sector

ny;mgfrc?:gs- Nominal outer diameter of Weight of 1 km of
section of cores, mm?2 the cable, mm PvPGEng(A)-HF cables, kg

2x70ms 26,4 1811

2x95ms 28,4 2328
2x120ms 32,8 2932
2x150ms 35,2 3566
2x185ms 37,7 4313
2x240ms 43,6 5506
3x70ms 30,4 2520
3x95ms 35,2 3400
3x120ms 38,2 4173
3x150ms 42,6 5137
3x185ms 47,0 6317
3x240ms 52,0 7907
4x70ms 35,2 3350
4x95ms 39,2 4377
4x120ms 42,6 5451

4x150ms 47,0 6669
4x185ms 52,0 8175
4x240ms 56,8 10370
5x70ms 38,2 4089
5x95ms 43,6 5440
5x120ms 49,0 6788
5x150ms 53,4 8321

5x185ms 58,8 10254
5x240ms 62,8 12793
3x70ms+1x35mr 35,2 3026
3x95ms+1x50ms 39,2 3980
3x120ms+1x70ms 42,6 4984
3x150ms+1x70ms 47,0 5936
3x185ms+1x95ms 52,0 7331

3x240ms+1x120ms 56,8 9276
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The PvPGEng(A)-HF cables with copper conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm PVPGENg(A)-HF cables, kg
section of cores, mm 0,66 KV 1KV 0,66 kV Ay
1x4sr 84 86 128 132

Mxe5mr - | 193 | - | 1143
ix5mr - | 227 | - | 1698
 ix2400°0 | - | 276 | - | @ 2619 |
(5x10sr | 185 | 190 | &1 |

3x50mr+1x25mr
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The PvPGEnNng(A)-HF cables with copper conductors, sector

ngrwi‘:\ba‘lercﬁggs- Nominal outer diameter of Weight of 1 km of
section of cores, mm? the cable, mm PvPGENg(A)-HF cables, kg

2x70ms 26,4 1811

2x95ms 28,4 2328
2x120ms 32,8 2932
2x150ms 35,2 3566
2x185ms 37,7 4313
2x240ms 43,6 5506
3x70ms 30,4 2520
3x95ms 35,2 3400
3x120ms 38,2 4173
3x150ms 42,6 5137
3x185ms 47,0 6317
3x240ms 52,0 7907
4x70ms 35,2 3350
4x95ms 39,2 4377
4x120ms 42,6 5451

4x150ms 47,0 6669
4x185ms 52,0 8175
4x240ms 56,8 10370
5x70ms 38,2 4089
5x95ms 43,6 5440
5x120ms 49,0 6788
5x150ms 53,4 8321

5x185ms 58,8 10254
5x240ms 62,8 12793
3x70ms+1x35mr 35,2 3026
3x95ms+1x50ms 39,2 3980
3x120ms+1x70ms 42,6 4984
3x150ms+1x70ms 47,0 5936
3x185ms+1x95ms 52,0 7331

3x240ms+1x120ms 56,8 9276

The PvBPng(A)-HF cables with copper conductors, sector

nyr‘:l[irrllgflc':?:sds- Nominal outer diameter of Weight of 1 km of
section of cores, mm 2 the cable, mm PvBPng(A)-HF cables, kg

2x70ms 27,6 2027
2x95ms 29,6 2561

2x120ms 34,0 3204
2x150ms 36,4 3857
2x185ms 38,9 4626
2x240ms 44,8 5871

3x70ms 31,6 2771

3x95ms 36,4 3691

3x120ms 394 4491

3x150ms 43,8 5494
3x185ms 48,2 6710
3x240ms 54,0 8701

4x70ms 36,4 3641

4x95ms 40,4 4703
4x120ms 43,8 5808
4x150ms 48,2 7063
4x185ms 54,0 8969
4x240ms 58,8 11236
5x70ms 39,4 4407
5x95ms 44,8 5806
5x120ms 50,2 7199
5x150ms 55,4 9138
5x185ms 60,8 11152
5x240ms 64,8 13755
3x70ms+1x35mr 36,4 3317
3x95ms+1x50ms 40,4 4307
3x120ms+1x70ms 43,8 5341

3x150ms+1x70ms 48,2 6329
3x185ms+1x95ms 54,0 8125
3x240ms+1x120ms 58,8 10142
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The PvBaPng(A)-HF cables with copper conductors, round
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Number and
nominal cross-
section of cores, mm?

Nominal outer diameter of
the cable, mm

Weight of 1 km of
PvBaPng(A)-HF cables, kg

0,66 kV 1kV 0,66 kV 1kV
1x4sr 14,6 14,6 321 320
1xBsr 14,6 14,6 334 332
1x10sr 14,6 14,6 359 357
1x16sr 14,6 14,6 399 397
1x16mr 14,6 14,6 394 392
1x25sr 14,8 15 459 466
1x25mr 15,1 15,3 474 480
1x35mr 16,1 16,3 580 587
1x50mr 17,6 17,8 768 776
1x70mr - 19,6 - 969
1x95mr - 21,3 - 1233
1x120mr - 22,9 - 1502
1x150mr - 24,7 - 1802
1x185mr - 27,1 - 2211
1x240mr - 29,6 - 2745

The PvBPng(A)-HF cables with copper conductors, round

Number and
nominal cross-

Nominal outer diameter of
the cable, mm

Weight of 1 km of
PvBPng(A)-HF cables, kg

section of cores, mm’ 0,66 kV 1KV 0,66 kV 1KV
2x4sr 13,6 14,0 379 397
2x6sr 14,6 15,0 454 472
2x10sr 16,2 16,6 588 607
2x16sr 18,1 18,5 770 791
2x16mr 19,0 19,4 817 839
2x25sr 211 21,5 1075 1099
2x25mr 21,8 22,2 1123 1148
2x35mr 23,8 24,2 1391 1418
2x50mr 27,2 27,6 1900 1930
3x4sr 14,2 14,6 425 443
3x6sr 15,2 15,7 517 536
3x10sr 16,9 17,3 685 706
3x16sr 18,9 19,4 919 941
3x16mr 19,9 20,3 968 991
3x25sr 22,2 22,6 1301 1326
3x25mr 22,9 23,4 1354 1380
3x35mr 25,5 25,9 1724 1753
3x50mr 28,7 29,1 2353 2385
4x4sr 15,0 15,5 488 508
4x6sr 16,2 16,7 602 623
4x10sr 18,1 18,6 802 824
4x16sr 20,4 20,9 1104 1129
4x16mr 21,5 22,0 1158 1185
4x25sr 24,0 24,5 1592 1620
4x25mr 25,3 25,8 1680 1710
4x35mr 27,7 28,2 2115 2148
4x50mr 31,3 31,8 2915 2952
5x4sr 16,0 16,6 563 586
5x6sr 17,4 17,9 706 723
5x10sr 19,5 20,0 948 974
5x16sr 22,1 22,6 1313 1341
5x16mr 23,3 23,8 1875 1405
5x25sr 26,5 27,0 1925 1958
5x25mr 27,5 28,0 1998 2034
5x35mr 30,2 30,7 2539 2577
5x50mr 34,6 35,1 3567 3610
3x25sr+1x16sr 23,3 23,8 1482 1508
3x25mr+1x16mr 25,3 25,8 1622 1653
3x35mr+1x16mr 26,8 27,3 1924 1954
3x50mr+1x25mr 30,3 30,8 2642 2675
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The APVvPGng(A)-HF cables with aluminium conductors, round

Nominal outer diameter of Weight of 1 km of
Number and
nominal cross- the cable, mm APvPGng(A)-HF cables, kg
section of cores, mm 0,66 KV 1KV 0,66 KV 1kV
1x4sr 8,2 8,4 89 93

ks | 97 | es | i | 13 |
IR R N X A R B
Ctsomr - |5 | . | 79 |
bedomr | - | oza | - | w01 |
oxtes | 9 | 173 | ate | 4w |
‘25 | 198 | 203 | s | e |

299 316

3x50mr+1x25mr 28,9 29,4 1239 1267
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The APvPGng(A)-HF cables with aluminium conductors, sector

PRODUCT CATALOGUE

Number and
nominal cross- )
section of cores, mm

Nominal outer diameter of
the cable, mm

Weight of 1 km of
APVPGng(A)-HF cables, kg

2x70ms 26,2 909
2x95ms 28,2 1119
2x120ms 32,6 1392
2x150ms 35,0 1663
2x185ms 37,5 1966
2x240ms 434 2499
3x70ms 30,2 1186
3x95ms 35,0 1602
3x120ms 38,0 1887
3x150ms 42,4 2303
3x185ms 46,8 2817
3x240ms 51,8 3425
4x70ms 35,0 1582
4x95ms 39,0 1995
4x120ms 42 .4 2420
4x150ms 46,8 2912
4x185ms 51,8 3531
4x240ms 56,6 4421
5x70ms 38,0 1890
5x95ms 434 2474
5x120ms 48,8 3008
5x150ms 53,2 3635
5x185ms 58,6 4462
5x240ms 62,6 5374
3x70ms+1x35mr 35,0 1472
3x95ms+1x50ms 39,0 1857
3x120ms+1x70ms 42 4 2264
3x150ms+1x70ms 46,8 2669
3x185ms+1x95ms 51,8 3245
3x240ms+1x120ms 56,6 4048

The APvPGENg(A)-HF cables with aluminium conductors, sector

Number and
nominal cross-
section of cores, mm

Nominal outer diameter of
the cable, mm

Weight of 1 km of
APVPGENg(A)-HF cables, kg

2x70ms 26,4 965
2x95ms 28,4 1180
2x120ms 32,8 1463
2x150ms 35,2 1739
2x185ms 37,7 2048
2x240ms 43,6 2595
3x70ms 30,4 1251
3x95ms 35,2 1677
3x120ms 38,2 1970
3x150ms 42,6 2396
3x185ms 47,0 2921
3x240ms 52,0 3540
4x70ms 35,2 1657
4x95ms 39,2 2080
4x120ms 42,6 2514
4x150ms 47,0 3015
4x185ms 52,0 3646
4x240ms 56,8 4548
5x70ms 38,2 1973
5x95ms 43,6 2570
5x120ms 49,0 3117
5x150ms 53,4 3754
5x185ms 58,8 4593
5x240ms 62,8 1
3x70ms+1x35mr 35,2 1548
3x95ms+1x50ms 39,2 1942
3x120ms+1x70ms 42,6 2358
3x150ms+1x70ms 47,0 2772
3x185ms+1x95ms 52,0 3361
3x240ms+1x120ms 56,8 4175

4
[N
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The APVPGENg(A)-HF cables with aluminium conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm APVPGENg(A)-HF cables, kg
. 2
section of cores, mm 0,66 kV 1kV 0,66 kV 1kV
1x4sr 84 8,6 104 108

ot |89 [ 101 | tae | 151
IR I A T I B
Cxtsomr |- oy | gy

odsr | 131 | 1as | 25 | 269 |
(mtos | 158 | 163 | a3 | 400 |
Csctemr | 189 | 183 | 54 | 55 |

3x25mr+1x16mr
3x50mr+1x25mr
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The APvBaPng(A)-HF cables with aluminium conductors, round
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Number and Nominal outer diameter of Weight of 1 km of

nominal cross- the cable, mm APvBaPng(A)-HF cables, kg
section of cores, mm 0,66 kV TRV 0,66 kV TRV
1x4sr 14,6 14,6 297 296
1xBsr 14,6 14,6 298 296
1x10sr 14,6 14,6 299 298
1x16sr 14,6 14,6 302 301
1x16mr 14,6 14,6 297 295
1x25sr 14,8 15 310 316
1x25mr 15,1 15,3 321 328
1x35mr 16,1 16,3 368 375
1x50mr 17,6 17,8 450 458
1x70mr - 19,6 - 545
1x95mr - 21,3 - 658
1x120mr - 22,9 - 764
1x150mr - 24,7 - 891
1x185mr = 27,1 - 1075
1x240mr - 29,6 - 1285

The APvBPng(A)-HF cables with aluminium conductors, round

Number and Nominal outer diameter of Weight of 1 km of
nominal cross- the cable, mm APVBPng(A)-HF cables, kg

section of cores, mm’ 0,66 KV 1KV 0,66 kV 1KV
2x4sr 13,6 14,0 331 348
2x6sr 14,6 15,0 382 400
2x10sr 16,2 16,6 468 487
2x16sr 18,1 18,5 577 598
2x16mr 19,0 19,4 622 644
2x25sr 211 21,5 774 798
2x25mr 21,8 22,2 816 841
2x35mr 23,8 24,2 974 1001
2x50mr 27,2 27,6 1268 1298
3xdsr 14,2 14,6 353 371
3x6sr 15,2 15,7 409 428
3x10sr 16,9 17,3 505 526
3x16sr 18,9 19,4 629 651
3x16mr 19,9 20,3 674 698
3x25sr 22,2 22,6 849 873
3x25mr 22,9 234 893 920
3x35mr 25,5 25,9 1098 1127
3x50mr 28,7 291 1405 1437
4x4sr 15,0 15,5 391 412
4xBsr 16,2 16,7 457 478
4x10sr 18,1 18,6 562 585
4x16sr 20,4 20,9 716 741
4x16mr 21,5 22,0 767 794
4x25sr 24,0 24,5 989 1017
4x25mr 25,3 25,8 1066 1096
4x35mr 27,7 28,2 1281 1314
4x50mr 31,3 31,8 1651 1687
5xé4sr 16,0 16,6 442 466
5x6sr 17,4 17,9 525 542
5x10sr 19,5 20,0 648 674
5x16sr 22,1 22,6 829 857
5x16mr 23,3 23,8 886 917
5x25sr 26,5 27,0 1172 1205
5x25mr 27,5 28,0 1231 1266
5x35mr 30,2 30,7 1496 1534
5x50mr 34,6 35,1 1987 2030
3x25sr+1x16sr 23,3 23,8 933 959
3x25mr+1x16mr 25,3 25,8 1064 1095
3x35mr+1x16mr 26,8 27,3 1200 1231
3x50mr+1x25mr 30,3 30,8 1540 1574
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The APvBPng(A)-HF cables with aluminium conductors, sector

Number and
nominal cross-
section of cores, mm?

Nominal outer diameter of
the cable, mm

Weight of 1 km of
PvBPng(A)-HF cables, kg

2x70ms

2x120ms
2x185ms
3x70ms

3x120ms
3x185ms
4x70ms

4x120ms
4x185ms
5x70ms

5x120ms
5x185ms
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APPENDIX

1. Nominal thickness of insulation

1.1 Nominal thickness of power cables insulation (except NUM)

PRODUCT CATALOGUE

Nominal thickness of insulation, mm
Nominal Nominal cross-
voltage kV section of cores, mm? PVC-compound
or polymer compound XLPE
1,5and 2,5 0,6
4 and 6 0,7 0,6
0,66 10 and 16 0,9
25 and 35 1,1 0,8
50 1,3 0,9
1,5and 2,5 0,8
0,7
4-16 1,0
25 and 35 1,2 0,9
50 1,0
1,4
70
1,00 1.1
95
1,6
120 1,2
150 1,8 1,4
185 2,0 1,6
240 2,2 1,7
3,00 10 — 240 2,2 2,0
6,00 25-240 3.4 3,0

1.2. Nominal thickness of NUM-type cables insulation:

Nominal cross-section
of cores, mm?

Nominal thickness of
insulation, mm

1,5 0,6
2,5 0,7

4 and 6 0,8
10 and 16 1,0
25 and 35 1,2

Maximum lower deviation from the insulation thickness is expressed as (0,1+0,1 6i) mm where &i is the nominal insulation

thickness. Maximum higher deviation from the insulation thickness is not limited.

2. Nominal cross-sections of neutral smaller core conductors

and grounding conductors

Conductor Nominal cross-section of cores, mm?
Main conductor 25 35 50 70 95 120 150 185 240
Neutral or grounding
conductor 16 16 25 35 50 70 70 95 120
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3. Colouring of insulation

Number of Colouring of insulation
in tt:'c::c(i::;tl:rs s Sequence number of conductor
- Ps: 1 2 3 ) 5
2 Grey * Blue — — —
Grey * Brown Black = =
3
Grey * Blue Green and yellow — —
Grey * Brown Black Blue —
4 Grey * Brown Black Green and _
yellow
5 Grey * Brown Black Blue Green and yellow
* - or original colour.
** - subject to agreement with customer.

Insulation of single-core cables can be made in any of the above indicated colours.

4. Nominal thickness of inner sheath

4.1 Nominal thickness of power cables inner sheath (except NUM)

Diameter over stranded insulated cores, Dy mm

Nominal thickness of extruded inner sheath
(of the bedding), mm

Up to 25 incl. 1,0

more than 25 « 35 « 1,2
« 35 «45 « 1,4

« 45 « 60 « 1,6

« 60 « 80 « 1,8

« 80 2,0

Maximum lower deviation from the nominal thickness of the extruded inner sheath should be less than 50% of the values

indicated in the above table.

4.2 Nominal thickness of inner sheath for NUM-type cables:

Number and nominal cross-section of cores, mm®

Nominal thickness, mm

from 2x1,5 to 2x6,0

from 3x1,5 to 3x6,0

from 4x1,5 to 4x4,0

0,4

from 5x1,5 to 5x2,5

2x25

from 3x16 to 3x25

4x16

0,8

5x10

5 Nominal thickness of outer sheath

5.1 Nominal thickness of power cables outer sheath (except NUM)

Diameter of cable under the sheath, mm

Nominal thickness of outer sheath
for cables, mm

single-core multi-core
Up to 6 incl. 1,4
morethan 6 « 15 « 15 1,8

« 15 « 20 « 1,7
« 20 « 30 « 1,9
« 30 « 40 « 2,1
« 40 « 50 « 23
« 50 « 60 « 2,5

« 60 3,0

124 PRODUCT CATALOGUE




5.2 Nominal thickness of outer sheath for NUM-type cables
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Number and nominal cross-section of cores, mm 2

Nominal thickness, mm

from 1x1,5 to 1x16 1,4
from 2x1,5 to 2x6,0 1.4
from 2x10 to 2x25 1,6
2x35 1,8

from 3x1,5 to 3x4,0 1,4
from 3x6,0 to 3x16 1,6
3x25 and 3x35 1,8
4x1,5and 4x2,5 1,4
from 4x4,0 to 4x16 1,6
4x25 and 4x35 1,8
from 5x1,5 to 5x2,5 1,4
from 5x4,0 to 4x10 1,6
from 5x16 to 5x35 1,8

Maximum lower deviation from the nominal outer sheath thickness is expressed as (0,1+0,15 &i) mm where &i is the
nominal insulation thickness. Maximum higher deviation from the nominal outer sheath thickness is not limited.

6. Cross-section of the copper screen

Number and . Cross- Number and . Cross- Number and . Cross-
nominal cross- | & section of | ominal cross- | & section of |\ inal cross- | & section of
sections S2 |the copper sections E < | the copper sections 82 | the copper

of main cores, | screen, of main cores, | S screen of main cores, | £ screen,
mm? mm mm 2 mm mm?2 mm

1 x 15sr 0,66 0,5 2 x 1,5sr 0,66 1,4 3 x 15sr 0,66 1,4

1 x 25sr 0,66 0,6 2 x 25sr 0,66 1,5 3 x 25sr 0,66 1,6

1 x 4sr 0,66 0,7 2 x 4sr 0,66 1,8 3 X 4sr 0,66 1,9

1 X 6sr 0,66 0,8 2 x 6sr 0,66 1,9 3 x 6sr 0,66 2,1

1 x 10sr 0,66 1,0 2 x 10sr 0,66 2,4 3 x 10sr 0,66 2,5

1 x 16sr 0,66 1,2 2 x 16sr 0,66 2,7 3 x 16sr 0,66 2,9

17 x 16mr 0,66 1,3 2 x 16mr 0,66 2,9 3 x 16mr 0,66 3,1

1 x 25sr 0,66 1,5 2 x 25sr 0,66 3.3 3 x 25sr 0,66 SE5)

1 x 25mr 0,66 1,5 2 x 25mr 0,66 3,4 3 x 25mr 0,66 3,7

1 x 35sr 0,66 1,7 2 x 35sr 0,66 3,7 3 x 35sr 0,66 4,0

1 x 35mr 0,66 1,7 2 x 35mr 0,66 3,8 3 x 35mr 0,66 4.1

1 x 50sr 0,66 2,0 2 x 50sr 0,66 4,3 3 x 50sr 0,66 4,6

1 x 50mr 0,66 2,0 2 x 50mr 0,66 4,5 3 x 50mr 0,66 4,8

1 x 15sr 1 0,6 2 x 15sr 1 1,5 3 x 15sr 1 1,6

1 x 25sr 1 0,6 2 x 25sr 1 1,7 3 x 25sr 1 1,7

1 x 4sr 1 0,8 2 x 4sr 1 2,0 3 x 4sr 1 2,1

1 x 6sr 1 0,9 2 x 6sr 1 2,2 3 x 6sr 1 2,3

1 x 10sr 1 1,0 2 x 10sr 1 2,5 3 x 10sr 1 2,6

1 x 16sr 1 1,2 2 x 16sr 1 2,8 3 x 16sr 1 3,0

1 x 16 mr 1 1,3 2 x 16mr 1 3,0 3 x 16mr 1 3,2

1 x 25sr 1 1,5 2 x 25sr 1 3,4 3 x 25sr 1 3,6

1 x 25mr 1 1,6 2 x 25mr 1 8 3 x 25mr 1 3,8

1 x 35sr 1 1,7 2 x 35sr 1 3,8 3 x 35sr 1 4.0

1 x 35mr 1 1,8 2 x 35mr 1 3,9 3 x 35mr 1 4,2

1 x 50sr 1 2,0 2 x 50sr 1 4.4 3 x 50sr 1 4,7

1 x 50mr 1 2,1 2 x 50mr 1 4,6 3 x 50mr 1 4,8

1 x 70mr 1 2.4 2 x 70ms 1 4.0 3 x 70ms 1 5,0

1 x 95mr 1 2,8 2 x 95ms 1 4,5 3 x 95ms 1 5,8

1 x 120mr 1 3,0 2 x 120 ms 1 4,8 3 x 120ms 1 6,4

1 x 150 ms 1 3,4 2 x 150 ms 1 54 3 x 150 ms 1 7,2

1 x 185 mr 1 3,8 2 x 185ms 1 59 3 x 185 ms 1 7,9

1 x 240mr 1 4,3 2 x 240ms 1 6,6 3 x 240ms 1 8,9
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Table continues

Number and Cross- Number and Cross-

nominal cross- g section of nominal cross- g_" section of
sections of &2 the copper sections of £2 the copper
main cores, 2 screezn, main cc;res, S screen,

mm 2 mm mm mm?

4 x 15sr 0,66 1,6 5 x 15sr 0,66 1,7

4 x 25sr 0,66 1,7 5 x 25sr 0,66 1,9

4 x_ 4sr 0,66 2,0 5 x 4sr 0,66 2,2

4 x_ 6sr 0,66 23 5 x_ 6sr 0,66 2,5

4 x_ 10sr 0,66 2,8 5 x 10sr 0,66 3,1

4 x 16sr 0,66 3,2 5 x_ 16sr 0,66 3,6

4 x 16mr 0,66 34 5 x 16mr 0,66 38

4 x_ 25sr 0,66 39 5 x 25sr 0,66 4,3

4 x_ 25mr 0,66 4.1 5 x 25mr 0,66 4,5

4 x 35sr 0,66 AL 5 x 35sr 0,66 4,9

4 x_ 35mr 0,66 4,5 5 x_ 35mr 0,66 5,0

4 x_ 50sr 0,66 52 5 x_ 50sr 0,66 5,8

4 x 50mr 0,66 54 5 x 50mr 0,66 6,0

4 x 15sr 1 1,7 5 x 15sr 1 1,9

4 x 25sr 1 1,9 5 Xx 25sr 1 2,1

4 x 4sr 1 2,3 5 x 4sr 1 2,5

4 x 6sr 1 2,5 5 x 6sr 1 2,8

4 x 10sr 1 2,9 5 x_ 10sr 1 32

4 x 16sr 1 33 5 x 16sr 1 3,7

4 x 16mr 1 35 5 x 16mr 1 3,9

4 x_ 25sr 1 4,0 5 x 25sr 1 4,4

4 x 25mr 1 4,2 5 x 25mr 1 4,6

4 x 35sr 1 4,5 5 x 35sr 1 5,0

4 x 35mr 1 4,6 5 x 35mr 1 5,2

4 x_ 50sr 1 53 5 x 50sr 1 5,9

4 x_ 50mr 1 55 5 x_ 50mr 1 6,1

4 x 70ms 1 5,8 5 x 70ms 1 6,4

4 x 95ms 1 6,5 5 x_ 95ms 1 74

4 x 120ms 1 7,2 5 x 120ms 1 83

4 x 150 ms 1 79 5 x 150 ms 1 9,1

4 x 185ms 1 8,9 5 x 185ms 1 10,1

4 x 240ms 1 9,7 5 x 240ms 1 10,8

7. Nominal thickness of armouring bands

Nominal diameter of
cable under the armouring, mm

Nominal thickness of
galvanized steel band, mm

Up to 30 incl. 0,20r0,3
more than 30 « 45 « 0,3
more than 45 « 70 « 0,5
« 70 0,8

Nominal thickness of aluminium or aluminium alloy bands shall be 0,5 mm.

8. Nominal thickness of protection hose

Nominal thickness of protection hose, mm

Nominal diameter of

cable under the armouring, mm PVC-compound PE
Up to 20 incl. 1,8 1,8

more than 20 « 30 « 2,0 1,8
«30 « 40 « 2,2 2,1

« 40 « 50 « 2,4 24

« 50 « 60 « 2,6 2,5

« 60 3,1 2,8
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9 Electrical ratings

9.1 Electric resistance of electrical conductors as calculated for 1 km of cable at the temperature of +20°C shall comply with GOST
22483

9.2 Electric resistance of PVC insulation of conductors as calculated for 1 km of cable at the temperature of +20°C, for all 0,66 and 1
kV cables, except for the HL-type cables, shall comply with data specified in the table.

Nommal cross- 2 Electric resistance of insulation, MQ, minimal
section of cores, mm
PVC-compound PVC-compund PVC-compound XPLE Polymer compound
insulation, insulation, insulation, . - insulation,
voltage: voltage: voltage: insulation 0 6\(/ioltadgti:kv
0,66 and 1 kV 3KV 6 kV poan
1,0and 1,5 12 12 50 150 12
25 -4,0 10 12 50 150 10
6,0 9 12 50 150 9
10,0 - 240,0 7 12 50 150 7

Electric resistance of PVC insulation of HL-type power cables as calculated for 1 km at the temperature of 20°C shall
be min 2 MQ.

9.3 Volumetric resistivity at the continuous heating temperature of conductors with PVC insulation should be min
1x1x10"° Qcm and for electrical conductors with XLPE insulation should be min 1x1x10™ Qcm.

Constant of electrical insulation resistance (K) at the continuous heating temperature of conductors with PVC
insulation should be min 0.037 MQ/km and for electrical conductors with XLPE insulation it should be min 3.67MQ/km.

10. Use guidelines

10.1 The cables are designed for AC power lines with grounded or insulated neutral which can be operated for max 8
hours in the single-phase-to-ground fault mode, and whose overall operation hours in the single-phase-to-ground fault
mode is max 125 hours annually.

Maximum operating voltage for the Um-type cables shall be 1,2 U.

The cables may be used in DC power lines at the voltage of 2,4xU, (where U, is the nominal voltage between the
conductor and the screen, kV)

10.2 Continuous heating temperatures of electrical conductors when in service should not exceed the limits specified
inthe table.

Core heating temperature limit, °C
Insulation type X short circuit fire-resistency
contln_uous over-lc_oad extreme limit in case of
heating operation t t short circuit
temperature émperature
PVC-compound,
low smoke PVC-compound,
halogen free 70 90 160 350
polymer compound
XPLE 90 130 250 400
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10.3 Service carrying capacities of copper core cables and PVC-compound insulation shall comply with the
parameters specified in the table.

Power cables service carrying capacity, A
. single-core multi-core**
Nominal cross-
section of cores, mm? DC AC* DC
Outdoor Ground Outdoor Ground Outdoor Ground
1,5 29 41 22 30 21 27
2,5 37 55 30 39 27 36
4,0 50 71 39 50 36 47
6,0 63 90 50 62 46 59
10,0 86 124 68 83 63 79
16,0 113 159 89 107 84 102
25,0 153 207 121 137 112 133
35,0 187 249 147 163 137 158
50,0 227 295 179 194 167 187
70,0 286 364 226 237 211 231
95,0 354 436 280 285 261 279
120,0 413 499 326 324 302 317
150,0 473 561 373 364 346 358
185,0 547 637 431 442 397 405
240,0 655 743 512 477 472 471
* If laid in trefoil formation side by side
** For rating of current loading for four-core cables with equal cores in four-wire networks in normal operating conditions in all cores;
for five- core cables the parameters shall be multiplied by 0,93.

10.4 Service carrying capacities of copper cables with XLPE insulation shall comply with the parameters specified in
the table:

Power cables service carrying capacity, A
Nominal cross- single-core multi-core
section of cores, mm? DC AC* DC
Outdoor Ground Outdoor Ground Outdoor Ground
1,5 35 48 28 33 25 31
2,5 46 63 36 42 34 40
4,0 60 82 47 54 45 52
6,0 76 102 59 67 56 64
10,0 105 136 82 89 78 86
16,0 139 175 108 115 104 112
25,0 188 228 146 147 141 144
35,0 230 274 180 176 172 173
50,0 281 325 220 208 209 205
70,0 356 399 279 255 265 253
95,0 440 478 345 306 327 304
120,0 514 546 403 348 381 347
150,0 591 614 464 392 437 391
185,0 685 695 538 443 504 442
240,0 821 812 641 515 598 515
* If laid in trefoil formation side by side
** For rating of current loading for four-core cables with equal cores in four-wire networks in normal operating conditions
in all cores; for five- core cables the parameters shall be multiplied by 0.93.
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10.5 Service carrying capacities of aluminium core cables and PVC-compound insulation shall comply with the
parameters specified in the table.

Power cables service carrying capacity, A

X single-core multi-core**
Nominal cross-
section of cores, mm? DC AC* DC
Outdoor Ground Outdoor Ground Outdoor Ground

2,5 30 32 22 30 21 28
4,0 40 41 30 39 29 37

6,0 51 52 37 48 37 44
10,0 69 68 50 63 50 59
16,0 93 83 68 82 67 77
25,0 117 159 92 106 87 102
35,0 143 192 113 127 106 123
50,0 176 229 139 150 126 143
70,0 223 282 176 184 161 178
95,0 275 339 217 221 197 214
120,0 320 388 253 252 229 244
150,0 366 434 290 283 261 274
185,0 425 494 336 321 302 312
240,0 508 576 401 374 359 363

* If laid in trefoil formation side by side.
** For rating of current loading for four-core cables with equal cores in four-wire networks in normal operating conditions
in all cores; for five-core cables the parameters shall be multiplied by 0,93.

10.6 Service carrying capacities of aluminium core cables with XLPE insulation shall comply with the parameters

specified in the table.

Power cables service carrying capacity, A

. single-core multi-core**
Nominal cross-
section of cores, mm? DC AC DC
Outdoor Ground Outdoor Ground Outdoor Ground
2,5 35 36 26 34 24 32
4,0 46 46 35 44 34 42
6,0 59 59 43 54 43 50
10,0 80 77 58 71 58 67
16,0 108 94 79 93 78 87
25,0 144 176 112 114 108 112
35,0 176 211 138 136 134 135
50,0 217 251 171 161 158 157
70,0 276 309 216 198 203 195
95,0 340 371 267 237 248 233
120,0 399 423 313 271 290 267
150,0 457 474 360 304 330 299
185,0 531 539 419 346 382 341
240,0 636 629 501 403 453 397

* If laid in trefoil formation side by side.
** For rating of current loading for four-core cables with equal cores in four-wire networks in normal operating conditions
in all cores; for five-core cables the parameters shall be multiplied by 0,93.

10.7 Cable service carrying capacities in over-load mode may be calculated by multiplying the parameters specified in
tables 24, 26 by 1,13 for “ground” and by 1,16 for “outdoor”, and by multiplying the parameters specified in tables 25, 27
by 1,17 for “ground” and by 1,20 for “outdoor”.
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10.8 Admissible currents of one second short circuit shall comply with the parameters specified in the table:

Admissible current of one second short circuit in cables, kA, insulated
Nominal cross-
section of cores, mm? PVC-compound XLPE
copper aluminium copper aluminium
conductor conductor conductor conductor

1,5 0,17 - 0,21 -

2,5 0,27 0,18 0,34 0,22

4,0 0,43 0,29 0,54 0,36

6,0 0,65 0,42 0,81 0,52
10,0 1,09 0,70 1,36 0,87
16,0 1,74 1,13 2,16 1,40
25,0 2,78 1,81 3,46 2,24
35,0 3,86 2,50 4,80 3,09
50,0 5,23 3,38 6,50 4,18
70,0 7,54 4,95 9,38 6,12
95,0 10,48 6,86 13,03 8,48
120,0 13,21 8,66 16,43 10,71
150,0 16,30 10,64 20,26 13,16
185,0 20,39 13,37 25,35 16,53
240,0 26,80 17,54 33,32 21,70

Should a short circuit period be different from 1 second, the short circuit currents specified in the above table shall be
calculated as follows:

1
K=—m
v

where Tis the short circuit period, s.
Maximum short circuit period shall not exceed 5 seconds.
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Control Cables with Plastic Insulation
TU 3563-018-59680332-2011

KVVG, AKVVG

Control cables: copper or aluminium conductors, PVC-compound insulation and sheath.

KVVGng(A), AKVVGng(A)

PVC-compound sheath.

VVG-HL, AKVVG-HL
Control cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and sheath.

KVVGng(A)-LS, AKVVGng(A)-LS

Control cables: copper or aluminium conductors, PVC-compound insulation and low-smoke

KVVGng(A)-HL, AKVVGng(A)-HL
Control cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and
cold-resistant, low-smoke PVC-compound sheath.

Control cables: copper or aluminium conductors, low smoke PVC-compound insulation and sheath.

LS index in the grades of cables stands for Low Smoke.

APPLICATION

The cables are designed for fixed connections to electric devices, apparatuses, terminal block of
electric switchgear with nominal alternating voltage of 0,66 and frequency of up to 100 Hz or direct
voltage of upto 1kV.

The cables are designed for cable lines in buildings, canals, tunnels, for cable lines in aggressive
environments, provided there is no physical impact on cables.

ng(A)-LS type cables can be used at nuclear plants outside containment area in class 2, 3 and 4
automated systems (according to classifier of fire safety OPB 88/97 (PNAEG-01-011).

OKP Code
356300

DESIGN

1. Conductor: copper or aluminium, solid, 1st class according to GOST 22483.

2. Insulation: for the cables of AKVVG, KVVG, AKVVGng(A), KVVGng(A) types: PVC-compound.
For the cables of AKVVGng(A)-HL, KVVGng(A)-HL, AKVVG-HL, KVVG-HL types: cold-resistant
PVC-compound. For the cables of AKVVGng(A)-LS, KVVGng(A)-LS types: low-smoke PVC-
compound.

3. Stranding: insulated conductors are stranded; in each direction of stranding there is a marker pair
whose insulated conductors differ in colour from each other and the other conductors.

4. Sheath: for the cables of AKVVG, KVVG types: PVC-compound. For the cables of AKVVGng(A),
KVVGng(A) types: low-smoke PVC-compound. For the cables of AKVVGng(A)-HL, KVVGng(A)-HL
types: cold-resistant PVC-compound. For the cables of AKVVG-HL, KVVG-HL types: cold-resistant
PVC-compound. For the cables of AKVVGng(A)-LS, KVVGng(A)-LS types: low-smoke PVC-
compound.

FIRE SAFETY PERFORMANCE

Unmarked and HL-type cables with PVC-compound outer sheath or protection hose are flame-
retardant when wired as single cables and comply with the fire safety class according to GOST
53315 item 01.8.2.3.4.

ng(A), ng(A)-LS and ng(A)-HL-type cables with PVC-compound outer sheath or protection hose are
flame-retardant when wired as bunches and with the fire safety class according to GOSTR 53315.
ng(A) and ng(A)-HL-type cables comply with the item 16.8.2.3.4

ng(A)-LS-type cables comply with the item 16.8.2.2.2 of the above GOST.

ng(A)-LS-type cables are low smoke in condition of burning or smouldering. Fire tests proved ng(A)-
LS-type cables to be low smoke under conditions of burning or smouldering: the transparency in the
testcell lowered max 50%.
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TECHNICAL STANDARDS
Ambient Class...........coocverinne UHL, placement categories 1 or 5 according to GOST 15150-69

Operating temperature range:

for AKVVG, KVWWG,

AKVVGng(A), KVWGng(A), AKVVGng(A)-LS, KVVGng(A)-LS cables........from -50 °C to +50 °C
for AKVVGng(A)-HL, KVVGng(A)-HL, AKVVG-HL, VVG-HL cables...........from -60 °C to +50 °C
Relative air humidity @t Max +35°C.......coovseerrivevrrrerrsssssnecssnseessssssnnneen ....max 98%

Nominal insulation thlckness for conductors with the following cross-sections:
from075t025m
from 4 to 6 mm’
UP 0 10 MM

..0,6 mm

Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 °C with the following cross-sections:

from 0,750 1,5 mmz, min..
from2,5to 4 mm min..
from 6 to 10 mm?’, min..
Cable conductor contlnuos operating heating temperature max
The cables are resistant to installation bending

Minimal bending radius

laying and installation..............cccvrrrirneneinrieneeseens
Construction cable length, mi
Service life.........oovvvrieiiiiiiiii,
when wired in buildings, canals, tunnels :..................c......
Guarantee use period

e cable into operation

Pulling force during layng or installation:
COPPET CONAUCTOTS.......ooovereeeieieeee s 4 kgf/mm’
AlUMINIUM CONAUCLOTS........oooeiiiei e 2 kgf/mm’
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. ) g o ) )
5 |52 54|53 | 5% 5% 5 |52 %% 53 |52 53
§c| Eg| ES|ES | E5 | Ean Sc|Eo| ES|EC |ES[EC
wmbrand | S8 22| SE 22 2R 28 || wmeas (§E 2812354 2% S0
nommal_ %d -..8 :2 '0-257 u‘:j u—?m nommal_ E - u—g b= = (4= A D) w= O |u= L D)
cross-section 52| 2o | 85 2%% 8 I o= cross-section 5 % MR % S%«x| o 3 S«=x
of cores, mm 2 58| 53 56 -g.,é 50 -5,5 of cores, mm 2 =8 'E,,; Y- _'E,,E’ 'g,é _'5-,?
S | 3% | 83|33 B3 23 5 | 2% 89|89 |32 |29
o =< =22 §§ =« 3! 6 |[2<|22 |23 =C =3
< | < <z x| X <
4 x 25 9,5 96 100 100 92 139 4 x 0,75 | 7,2 71 73 73 68 93
5 x 25 10,3 117 121 122 112 165 5 x 0,75 | 7,8 84 86 87 81 108
7 x 25 11,2 141 146 146 136 181 7 x 075 | 8,8 115 118 118 111 145
10 x 25 14,0 194 200 200 187 246 10 x 0,75 | 109 | 157 162 162 152 196
14 x 25 15,2 248 254 254 240 308 14 x 0,75 | 11,7| 202 207 207 196 246
19 x 25 16,9 317 324 323 307 388 19 x 0,75 | 13,0| 260 265 264 253 31
27 x 25 20,7 454 464 459 440 550 27 x 0,75 | 154 | 357 364 360 348 421
37 x 25 23,5 610 624 616 592 734 37 x 0,75 | 17,2| 468 476 471 457 544
4 x 4,0 11,1 131 135 135 126 189 52 x 0,75 | 20,5| 655 666 659 640 759
5 x 40 12,1 162 167 167 156 227 61 x 0,75 | 21,7| 754 765 757 737 869
7 x 40 13,2 197 203 202 191 247 4 x 1,0 7,6 83 86 86 81 108
10 x 4,0 16,8 276 283 280 267 340 5 x 1,0 8,6 112 115 116 108 147
14 x 40 18,6 374 383 379 363 456 7 x 1,0 9,3 137 140 140 132 168
19 x 4,0 20,7 480 490 485 466 577 10 x 1,0 11,5| 188 193 193 183 229
27 x 40 25,2 676 691 683 657 810 14 x 1,0 12,4| 245 250 249 238 292
4 x 6,0 12,3 164 169 169 158 235 19 x 1,0 13,8| 316 322 321 309 | 372
5 x 6,0 13,5 209 215 215 203 285 27 x 1,0 16,4 | 437 444 440 427 505
7 x 6,0 14,7 252 259 258 245 309 37 x 1,0 18,7 | 593 602 597 580 682
10 x 6,0 19,2 372 381 378 360 451 52 x 1,0 21,9 | 806 817 810 790 919
14 x 6,0 20,8 482 493 488 469 576 61 x 1,0 23,6| 952 965 956 932 | 1084
19 x 6,0 23,6 644 657 651 627 764 4 x 15 8,1 104 107 108 101 133
4 x 10,0 14,9 241 248 248 234 344 5 x 15 9,2 138 142 142 134 177
5 x 10,0 16,4 290 311 311 296 418 7 x 15 10,0 172 177 177 168 207
7 x 10 18,3 396 406 404 385 478 10 x 1,5 12,4 239 244 244 233 284
14 x 15 13,4 314 320 320 307 367
19 x 1,5 14,9| 409 416 415 401 471
27 x 15 18,2| 584 593 589 573 667
37 x 15 20,3| 772 782 776 758 871
52 x 1,5 24,21 1078 | 1092 | 1083 | 1058 | 1211
61 x 15 256 | 1245 | 1260 | 1250 | 1223 | 1393
4 x 25 9,5 156 160 161 152 199
5 x 25 10,3| 193 197 198 189 241
7 x 25 11,2 | 247 252 252 242 287
10 x 2,5 14,0 345 351 351 338 | 398
14 x 25 15,2| 460 467 466 452 521
19 x 25 16,9 | 605 612 611 595 | 676
27 x 25 20,7| 863 873 868 849 959
37 x 25 235 1171 | 1184 | 1177 | 1153 | 1295
4 x 40 11| 227 232 232 222 285
5 x 4,0 12,1| 283 288 288 270 347
7 x 4,0 13,2| 366 372 371 360 | 416
10 x 4,0 16,8 | 517 524 521 508 581
14 x 40 18,6 712 721 77 700 794
19 x 4,0 20,7 | 938 948 943 924 | 1035
27 x 4,0 25,2 | 1327 | 1342 | 1334 | 1308 | 1461
4 x 6,0 12,3| 309 314 314 303 469
5 x 6,0 13,5 390 396 396 384 454
7 x 6,0 14,7 | 506 512 512 498 | 563
10 x 6,0 19,2 734 743 740 722 813
14 x 6,0 20,8| 989 | 1000 | 995 976 | 1082
19 x 6,0 23,6| 1332 | 1345 | 1339 | 1314 | 1452
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KVVGz, AKVVGz

Control cables: copper or aluminium conductors, PVC-compound insulation and sheath laid

with filling.

APPLICATION

The cables are designed for fixed connections to electric devices, apparatuses, terminal
block of electric switchgear with nominal alternating voltage of 0,66 and frequency of up to
100 Hz or direct voltage of up to 1kV.

The cables with filling between the insulated conductors are designed for electric plants in
which cable glanding is required at cable lead-ins.

OKP Code
356300

DESIGN

1. Conductor: copper or aluminium, solid 1st class according to GOST 22483.

2. Insulation: PVC-compound.

3. Stranding: insulated conductors are stranded; in each direction of stranding there is a
marker pair whose insulated conductors differ in colour from each other and the other
conductors.

4. Sheath: PVC-compound. The sheath fills intervals between insulated conductors of
multi-core cable, giving to the cable the form being close to circular one.

FIRE SAFETY PERFORMANCE

Unmarked cables with PVC-compound outer sheath or protection hose are flame-
retardant when laid as single cables and comply with the fire safety class according to
GOST53315 item 01.8.2.3.4.

G %2 |58
S -
geg| Eg | £
Number and o £ iy - %
nominal g & 5 3 5 [3)
cross-section | 53§ N | =8
ofcores,mnm2 | 5 8 '5;9 '5,;
5 ° > o
o =X |2¢
4 x 0,75 7,2 79 -
5 x 0,75 7,8 93 -
4 x 1,0 7,6 93 -
5 x 1,0 8,7 122 -
4 x 15 8,2 116 -
5 x 1,5 9,3 151 -
4 x 25 9,5 172 112
5 x 25 10,4 210 129
4 x 4,0 1.1 250 154
5 x 4,0 12,1 307 307
4 x 6,0 12,3 339 194
5 x 6,0 13,5 422 422
4 x 10,0 14,9 528 416
5 x 10,0 16,4 653 858
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TECHNICAL STANDARDS
Ambient Class..........ccoourernienns UHL, placement category 1 and 5 according to GOST 15150-69
Operating temperature range:................ooooorreerereeeeessssnsnnsneee ..from -50 °C to +50 °C

Relative air humidity at max +35°C... RO ...max 98%
Nominal insulation thickness for conductors with the following cross-sections:

F1OM 0,750 2,5 MM’ 1..ovvvverivvcevensesssssssssssssssss s ..0,6 mm
LTI R XX L1121 OO ..0,7mm
10 MM oot 0,9 mm

Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 °C with the following cross-sections:

from0,75t0 1,5 mmz, 10T
from2,5t0 4 mm L1 LTSRN
from 6 to 10 mm’, mln .................

The cables are resistant to installation bending
Minimal bending radius at

laying and installation.....
Construction cable length, min...
Service life........c.cooviiiiiiii
when laid in buildings, canals, tunnels:
Guarantee USe Period...........cccurvrmrenererns

Pulling force during laying or installation:
copper condUCtOrS...........ovvweurvereriinnn: O
AlUMINIUM CONAUCTOTS.........ocvviiiiiric s

4 kgf/mm’
2 kgf/mm?




KVVGE, AKVVGE
screened.

KVVGEng(A), AKVVGEng(A)

KVVGE-HL, AKVVGE-HL
Control cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and sheath, screened.

KVVGEng(A)-LS, AKVVGEng(A)-LS

PRODUCT CATALOGUE

Control cables: copper or aluminium conductors, PVC-compound insulation and sheath,

Control cables: copper or aluminium conductors, PVC-compound insulation, flame-retardant
PVC-compound sheath, screened.

KVVGEng(A)-HL, AKVVGEng(A)-HL
Control cables: copper or aluminium conductors, cold-resistant PVC-compound insulation and
cold-resistant, low-smoke PVC-compound sheath, screened.

Control cables: copper or aluminium conductors, cold-resistant, low-smoke PVC-compound insulation and sheath, screened.

LS index in the grades of cables stands for Low Smoke.

APPLICATION

The cables are designed for fixed connections to electric devices, apparatuses, terminal block of electric
switchgear with nominal alternating voltage of 0,66 and frequency of up to 100 Hz or direct voltage of up
to 1kV.

The cables are designed for cable lines in buildings, canals, tunnels, for cable lines in aggressive
environments, provided there is no physical impact on cables.

ng(A)-LS type cables can be used at nuclear plants outside containment area in class 2, 3 and 4
automated systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

OKP Code
356300

DESIGN

1. Conductor: copper or aluminium, solid, 1st class according to GOST 22483.

2. Insulation: for the cables of AKVVGE, KVVGE, AKVVGEng(A), KVVGEng(A) types: PVC-
compound. For the cables of AKVVGEng(A)-HL, KVVGEng(A)-HL, AKVVGE-HL, KVVGE-HL types:
cold-resistant PVC-compound. For the cables of AKVVGEng(A)-LS, KVVGENg(A)-LS types: low-smoke
PVC-compound.

3. Stranding: insulated conductors are stranded; in each direction of stranding there is a marker pair
whose insulated conductors differ in colour from each other and the other conductors.

4. Bedding: PVC-film, laid on stranded conductors.

5. Screen: alumoflex (aluminised PET), minimal nominal thickness is 0,04 mm. Alumoflex screen may
be laid with laying under the screen or by overlapping providing the screen is solid at the allowed cable
bend radiuses. Along the aluminium foil screen copper laying 0,04 mm in diameter is laid lengthwise.

6. Sheath: for the cables of AKVVGE, KVVGE types: PVC-compound. For the cables of AKVVGENg(A),
KVVGENg(A) types: low-smoke PVC-compound. For the cables of AKVVGENg(A)-HL, KVVGEng(A)-HL
types: cold-resistant PVVC-compound. For the cables of AKVVGE-HL, KVVGE-HL types: cold-resistant
PVC-compound. For the cables of AKVVGEng(A)-LS, KVVGEng(A)-LS types: low-smoke PVC-
compound.

FIRE SAFETY PERFORMANCE

Unmarked and HL-type cables with PVC-compound outer sheath or protection hose are flame-retardant
when wired as single cables and comply with the fire safety class according to GOST 53315 item
01.8.2.34.

ng(A), ng(A)-LS and ng(A)-HL-type cables with outer sheath and PVC-compound protection hose are
flame-retardant when wired as bunches and with the fire safety class according to GOST R 53315.

ng(A) and ng(A)-HL-type cables comply with the item 16.8.2.3.4

ng(A)-LS-type cables comply with the item 16.8.2.2.2 of the above GOST.

ng(A)-LS-type cables are low smoke in condition of burning or smouldering. Fire tests proved
ng(A)-LS-type cables to be low smokeunder conditions of burning or smouldering: the
transparency in the test cell lowered max 50%.

TECHNICAL STANDARDS
Ambient Class.........ccccceeriinns UHL, placement category 1 and 5 according to GOST 15150-69

Operating temperature range:

for AKVVGE, KVVGE, AKVVGENg(A),
KVVGENg(A), AKVVGENg(A)-LS, KVWGENg(A)-LS
for AKVVGENg(A)-HL, KVWGENg(A)-HL, AKVVGE-HL, VWGE-HL
Relative air humidity at max +35°C.............cccooemmmrrrrrrrrrrrrerrnnnns

....from -50 °C to +50 °C
from -60 °C to +50 °C
....................... max 98%

Nominal insulation thickness for conductors with the following cross-sections:

FTOM 0,75 10 2,5 MM’ oo 0,6 mm
FTOM 410 B MM oo 0,7 mm
A0 MME s 0,9 mm

Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 °C with the following cross-sections:
from 0,75 10 1,5 MM’ MiN.cevvrrvveeeoeeeeee e
from 2,5 to 4 mm’, min
FrOM 610 10 MM, MIN..ovvveereeeeeeeeeeee s
Cable conductor continuos operating heating temperature max....
The cables are resistant to installation bending

Minimal bending radius at
laying and installation
Construction cable length, min.
Service life............cccoone
when laid in buildings, canals, tunnels
Guarantee Use period............cvweweernrenes
Pulling force during laying or installation:
COPPET CONAUCLOTS ...
AlUMINIUM CONAUCIOTS.......oouverriieeieesie e

........................................ 4 kgffmm’
.2 kgfimm®
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- = [ [} [}
SE ox“ ocg¢ |O® 02. °og SE o=x 05|90 |94 |00
5E |Es|ES|EQ | ES |Ea umberana | E| £4 EE E2 |E3 |E9

Mommal | £s [T8|c2lcE o8 c2 nominal |6 =8| T lcEaTS T2
cross-section %E Eﬁ E% ‘E%E :§:TI:I E%g cross-section |28 Eg §?:5 §§g§ﬁ ETC:';E
ofcores,mm? | o & | £9 | S5 |5 sS4 |55 ofcores,mm? | = 8| S5 | Suw |Su (S0 |[Su
5 oS |20 |30 | @5 |30 5E| oz |29 |82 |82 |39
8" |8¥ |22 22 |28 52 6 |23 35|23 |2z 3
|2 < g S| 5| < | %
4 x 0,75 75 90 94 93 87 | 105 4 x 25 |10,0| 128 | 134 | 133 | 122 | 153
5 x 0,75 8,1 104 108 107 100 120 5 x 25 10,9 152 159 158 146 181
7 x 075 9,3 132 137 136 128 153 7 x 25 11,7 163 168 167 157 190
10 x 0,75 1,4 179 | 184 | 182 | 172 | 205 10 x 25 |146] 220 | 228 | 226 | 212 | 257
14 x 0,75 12,3 | 225 | 231 | 230 | 219 | 257 14 x 25 |157| 278 | 286 | 283 | 269 | 321
19 x 075 135 | 285 | 292 | 290 | 277 | 323 19 x 25 | 174 349 | 358 | 254 | 338 | 401
27 x 0,75 16,0 | 388 | 396 | 392 | 378 | 436 27 x 25 |212) 496 | 509 | 503 | 481 | 570
37 x 0,75 17,7 | 503 | 512 | 507 | 491 | 562 Sl s 258 [ Zenl|| S| i [T | AT
52 x 0,75 210 | 698 | 710 | 703 | 681 | 779 4 x 40 |116] 173 | 180 | 179 | 166 | 205
' ' 5 x 40 |126| 208 | 216 | 214 | 200 | 245
61 x 0,75 223 | 798 | 811 | 803 | 779 | 889 7 x40 11371 223 | 230 | 228 | 216 | 258
4 x 10 79 | 104 | 108 | 107 | 101 | 120 10 x 4,0 |17,3] 308 | 317 | 314 | 298 | 355
° 2 2 || ed J|ae® | e L s || 16 14 x 40 |192] 412 | 423 | 419 | 399 | 474
7 x 10 98 | 155 | 160 | 159 | 150 | 177 19 x 4,0 |21,2] 522 | 535 | 529 | 507 | 597
10 x 1,0 12,1 21 217 215 205 240 4 x 6,0 12,8] 216 | 224 | 223 | 207 | 253
14 x 1,0 13,0 269 275 273 261 302 5 x 6,0 14,0 265 274 272 255 | 308
19 x 1,0 14,3 | 343 | 350 | 347 | 334 | 383 7 x 6,0 | 152| 282 | 290 | 287 | 273 | 322
27 x 1,0 17,0 | 468 | 477 | 473 | 457 | 520 10 x 6,0 |19,7] 410 | 422 | 418 | 397 | 469
37 x 1,0 19,3 | 631 | 642 | 637 | 616 | 700 14 x 6,0 |214| 525 | 538 | 533 | 510 | 595
52 x 1,0 224 | 850 | 864 | 856 | 832 | 938 19 x 6,0 |24,1| 692 | 708 | 702 | 673 | 784
61 x 1,0 241 | 1000 | 1016 | 1008 | 978 | 1106 4 x 10 |154| 316 | 327 | 325 | 305 | 367
4 x 15 9,1 140 | 145 | 144 | 135 | 161 5 x 10 | 16,9| 383 | 395 | 392 | 370 | 442
5 x 15 9,8 167 172 172 162 191 7 x 10 18,8 | 434 445 441 421 493
7 x 15 10,5 | 193 | 197 | 195 | 186 | 217
10 x 15 130 | 263 | 269 | 268 | 256 | 294
14 x 15 14,0 | 340 | 347 | 345 | 332 | 377
19 x 15 154 | 439 | 447 | 444 | 430 | 484
27 x 15 188 | 622 | 633 | 628 | 609 | 685
37 x 15 209 | 814 | 827 | 820 | 798 | 861
4 x 25 10,0 | 189 | 195 | 194 | 183 | 213
5 x 25 10,9 | 228 | 234 | 233 | 222 | 256
7 x 25 1,7 | 269 | 274 | 273 | 263 | 296
10 x 25 146 | 372 | 381 | 377 | 364 | 408
14 x 25 157 | 490 | 498 | 495 | 481 | 533
19 x 25 17,4 | 637 | 646 | 642 | 626 | 689
27 x 2,5 212 | 906 | 918 | 913 | 888 | 979
37 x 25 241 | 1219 | 1235 | 1228 | 1199 | 1315
4 x 4,0 1,6 | 270 | 277 | 276 | 262 | 301
5 x 4,0 126 | 328 | 336 | 335 | 320 | 365
7 x 4,0 13,7 | 392 | 399 | 397 | 384 | 427
10 x 4,0 17,3 | 549 | 558 | 555 | 539 | 596
14 x 40 192 | 750 | 761 | 757 | 737 | 811
19 x 4,0 212 | 981 | 993 | 987 | 965 | 1055
4 x 60 128 | 360 | 369 | 368 | 352 | 398
5 x 6,0 14,0 | 446 | 454 | 453 | 436 | 489
7 x 6,0 152 | 536 | 543 | 541 | 527 | 576
10 x 6,0 19,7 | 772 | 784 | 780 | 759 | 831
14 x 6,0 214 | 1032 | 1044 | 1027 | 1017 | 1100
19 x 6,0 241 | 1380 | 1395 | 1377 | 1361 | 1472
4 x 10,0 154 | 556 | 567 | 565 | 544 | 607
5 x 10,0 16,9 | 682 | 695 | 692 | 669 | 742
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KVBbsHV, AKVBbSHV

protection hose, sceened.

KVBbSHv-HL, AKVBbSHv-HL

PRODUCT CATALOGUE

Control cables: copper or aluminium conductors, PVC-compound insulation, inner sheath and

KVBbSHvng(A), AKVBbSHvNng(A)
Control cables: copper or aluminium conductors, PVC-compound insulation and inner sheath,
flame-retardant PVC-compound protection hose, screened.

KVBbSHvng(A)-HL, AKVBbSHvng(A)-HL
Control cables: copper or aluminium conductors, cold-resistant PVC- compound insulation,
cold-resistant, flame-retardant PVC-compound inner sheath and protection hose, screened.

Control cables: copper or aluminium conductors, cold-resistant PVC-compound insulation, inner sheath and protection hose,

screened.

KVBbSHvng(A)-LS, AKVBbSHvng(A)-LS

Control cables: copper or aluminium conductors, cold-resistant, low-smoke PVC-compound insulation, inner sheath and protection

hose, screened.

APPLICATION

The cables are designed for fixed connections to electric devices, apparatuses, terminal block of
electric switchgear with nominal alternating voltage of 0,66 and frequency of up to 100 Hz or direct
voltage ofupto 1kV.

The cables are designed for cable lines in buildings, canals, tunnels, for cable lines in aggressive and
stray currentenvironments, provided there is no physical impact on cables.

ng(A)-LS type cables can be used at nuclear plants outside containment area in class 2, 3 and 4
automated systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

OKP Code
356300

DESIGN

1. Conductor: copper or aluminium, solid, 1st class according to GOST 22483.

2. Insulation: for the cables of AKVBbSHv, KVBbSHv, AKVBbSHvng(A), KVBbSHvng(A) types: PVC-
compound. For the cables of AKVBbSHvng(A)-HL, KVBbSHvng(A)-HL, AKVBbSHv-HL, KVBbSHv-HL
types: cold-resistant PVC-compound. For the cables of AKVBbSHvng(A)-LS, KVBbSHvng(A)-LS
types: low-smoke PVC-compound.

3. Stranding: insulated conductors are stranded; in each direction of stranding there is a marker pair
whose insulated conductors differ in colour from each other and the other conductors.

4. Inner sheath: for the cables of KVBbSHv, KVBbSHvng(A), AKVBbSHv, AKVBbSHVNG(A) types:
pressed-out PVC-compound. For the cables of KVBbSHv-HL, AKVBbSHv-HL types: cold-resistant
PVC-compound. For the cables of KVBbSHvng(A)-HL, AKVBbSHvng(A)-HL types: flame-retardant
PVC-compound. For the cables of KVBbSHvng(A)-LS, AKVBbSHvng(A)-LS types: low-smoke PVC-
compound.

For KVBbSHvng(A)-LS, AKVBbSHvng(A)-LS cables inner sheath should fill the gaps between the
insulated conductors.

5. Armour: two galvanized steel bands; bands should be laid so that the upper band overlaps the gaps
between the coils of the lower band. Nominal thickness of the galvanized steel band is 0,3 mm.

6. Protection hose: For the cables of AKVBbSHv, KVBbSHv types: PVC-copmound. For the cables of
AKVBbSHvng(A), KVBbSHvng(A) types: flame-retartant PVC-compound. For the cables of
AKVBbSHvng(A)-HL, KVBbSHvng(A)-HL types: cold-resistant, flame-retardant PVC-compound. For
the cables of AKVBbSHv-HL, KVBbSHv-HL types: cold-resistant PV/C-compound. For the cables of
AKVBbSHvng(A)-LS, KVBbSHvng(A)-LS types: low-smoke PVC-compound.

FIRE SAFETY PERFORMANCE

Unmarked and HL-type cables with outer sheath and PVC-compound protection hose are flame-
retardant when laid as single cables and comply with the fire safety class according to GOST
53315 item 01.8.2.3.4.

ng(A), ng(A)-LS and ng(A)-HL-type cables with outer sheath and polyvinylchloride compound
protection hose are flame-retardent when wired as bunches and with the fire safety class
accordingto GOSTR 53315.

ng(A) and ng(A)-HL-type cables comply with the item 16.8.2.3.4

ng(A)-LS-type cables comply with the item 16.8.2.2.2 of the above GOST.

ng(A)-LS-type cables are low smoke in condition of burning or smouldering. Fire tests proved
ng(A)-LS-type cables to be low smokeunder conditions of burning or smouldering: the
transparency in the test cell lowered max 50%.

TECHNICAL STANDARDS
Ambient class............coccvrernnnd UHL, placement category 1 and 5 according to GOST 15150-69

Operating temperature range:

for AKVBbSHv, KVBbSHv, AKVBbSHvng(A), KVBbSHvng(A), AKVBbSHvng(A)-LS,
KVBDSHVNG(A)-LS......ooooiiesereeeceeeee s .from -50 °C to +50 °C
for AKVBbSHvng(A)-HL, KVBbSHvng(A)-HL,

AKVBbSHv-HL, KVBbSHv-HL......
Relative air humidity at max +35°C...........ooovvvverrrrrreeeeeerenessessess s

.............. from -60 °C to +50 °C
..max 98%

Nominal insulation thickness for conductors with the following cross-sections:

oM 0,75 10 2,5 MM’ ...ooooooooveeeeeeeeevescesse s 0,6 mm
FOM 410 6 MM’ ... 0,7 mm
10 MM’ <o 0,9 mm

Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 °C with the following cross-sections:

from 0,75 t0 1,5 MM, MIN.....vvererreeeeeeeeeeeeeseeseeeee s
£rOM 2,510 4 MM?, MiN.rvvorreeereeeeeee s eee s eeeeeesessesesnees
£rOM 60 10 MM, MM eeee s sennees
Cable conductor continuos operating heating temperature max....

The cables are resistant to installation bending
Minimal bending radius at

laying and installation
Minimal cable length..
SBIVICE 8.ttt s min 15 years;
when laid in buildings, canals, tunnels :. min 25 years
Guarantee Use period...........c.c...e.. ..3 years from date of put of the cable into operation
Pulling force during laying or installation
COPPEF CONAUCLONS ...
AlUMINIUM CONAUCTOTS.......ooveiiiiiiss e

4 kgfimm’
2 kgf/mm?
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5. |5%|s8 |52 |35 |9 5 |5elsg 5% 53 (54
S —_— _ S — =
Number and %Eh JE‘% E&" E%g}gj E%g Number and %E, ;E:% E?E’E%EE; E%g
nominal g% :g :E’U’:Ed‘::&g:gd nominal gg :::Iq,“:gq;:$cl:§a§
cross-section | 2§ | 9F |[0Sx/ 0f35 0% ‘SI‘% cross-sectlon2 S8 25 3232%38%"2%%
of cores, mm ? 3: 54 -g,(:f, .g’gg -5)2 .c:ngo of cores, mm 3: _g)g gggggggg £23
3% |2Z|28 2% |22 32 5%|2g 8% 2g 2z ¢
° |2 2 < & o < < % =<
4 x 0,75 13,6 318 325 315 292 365 4 x 25| 136 | 293 300 294 275 348
5 x 0,75 13,6 319 326 317 295 366 5 x 25| 143 | 326 333 328 306 386
7 x 075 13,6 329 336 328 307 372 7 x 25| 152 366 374 368 344 416
10 x 0,75 149 | 376 | 384 378 355 | 425 10 x 25| 18,0 | 463 | 473 | 465 | 436 | 527
14 x 075 15,7 437 | 445 439 414 | 491 14 x 2,5/ 19,2 | 539 | 550 | 540 | 509 | 611
19 x 0,75 17,0 | 517 | 527 518 492 | 580 19 x 25| 209 | 639 | 650 | 639 | 604 | 722
27 x 0,75 19,4 652 663 650 621 727 27 x 2,5| 24,3 | 818 | 832 813 776 | 919
37 x 0,75 21,2 796 807 791 760 883 37 x 25| 27,1 | 1020 | 1037 | 1015 | 970 1147
52 x 0,75 241 1017 | 1031 1011 974 1125 4 x 4,0] 151 | 353 361 355 332 426
61 x 0,75 25,7 1160 | 1177 1154 1112 1286 5 x 40| 16,1 | 404 412 406 381 483
4 x 10 13,6 323 330 321 299 371 7 x 40| 17,2 | 459 468 460 433 520
5 x 1,0 136 | 330 | 338 329 308 | 380 10 x 4,0(208 | 59 | 607 | 594 | 562 | 671
7 x 10 13,6 339 333 339 320 381 14 x 4,0| 22,2 | 703 716 700 666 790
10 x 1,0 15,5 419 427 421 397 470 19 x 4,0 243 | 845 859 840 802 946
14 x 1,0 16,4 492 501 494 468 551 27 x 4,0/ 28,8 | 1114 | 1133 | 1108 | 1060 | 1250
19 x 1,0 17,8 581 591 582 558 648 4 x 60| 16,3 | 409 418 411 386 495
27 x 10 20,4 750 761 747 716 829 5 x 6,0| 17,5 | 476 486 479 451 572
37 x 10 22,3 924 936 919 885 1017 7 x 6,0 18,7 | 534 544 585 505 602
52 x 1,0 25,9 1215 | 1231 1209 1166 1338 10 x 6,0] 22,8 | 710 723 707 673 795
61 x 1,0 27,2 1363 | 1380 1356 1311 1498 14 x 6,0] 244 | 850 863 845 807 947
4 x 15 13,6 332 340 331 310 383 19 x 6,0] 27,2 | 1056 | 1073 | 1051 | 1006 | 1178
5 x 15 13,6 342 349 342 323 393 4 x 10| 18,9 | 527 537 528 498 648
7 x 15 14,0 374 382 377 356 419 5 x 10| 20,4 | 616 628 617 584 749
10 x 1,5 16,4 487 496 489 463 543 7 x 10| 21,9 | 720 732 720 684 807
14 x 15 17,4 581 591 583 555 645
19 x 1,5 18,9 695 705 695 665 768
27 x 15 21,8 907 919 903 870 994
37 x 15 239 1131 1144 1125 1088 1234
52 x 15 27,8 1500 | 1517 1493 1447 1635
61 x 15 29,2 1692 | 1711 1684 1635 1841
4 x 25 13,6 354 361 355 336 408
5 x 25 14,3 401 409 404 382 462
7 x 25 15,2 472 480 474 450 522
10 x 2,5 18,0 615 625 617 588 679
14 x 25 19,2 751 762 752 721 823
19 x 25 20,9 927 938 927 892 1010
27 x 25 243 1228 | 1242 1223 1185 | 1328
37 x 25 271 1581 | 1598 1576 1531 1708
4 x 40 15,1 450 458 452 429 522
5 x 40 16,1 524 533 526 501 604
7 x 40 17,2 628 637 629 602 688
10 x 4,0 20,8 837 849 835 804 912
14 x 4,0 22,2 1041 1054 1038 1004 1128
19 x 40 243 1303 | 1317 1298 1260 1405
27 x 40 28,8 1766 | 1784 1648 1711 1901
4 x 6,0 16,3 554 563 556 531 640
5 x 6,0 17,5 657 667 660 632 753
7 x 6,0 18,7 787 797 788 758 855
10 x 6,0 22,8 1072 | 1085 1069 1035 | 1157
14 x 6,0 24,4 1356 | 1370 1260 1314 | 1454
19 x 6,0 27,2 1743 | 1761 1635 1694 1866
4 x 10,0 18,9 766 777 768 737 883
5 x 10,0 20,4 916 927 917 884 1049
7 x 10 21,9 1140 | 1152 1059 1103 1226
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Halogen Free Control Cables. TU 3563-018-59680332-2011

KPPGng(A)-HF, AKPPGng(A)-HF
Control cables: copper or aluminium conductors, halogen free polymer compound insulation,

inner and outer sheath.

APPLICATION

The cables are designed for fixed connections to electric devices, apparatuses, terminal block of electric
switchgear with nominal alternating voltage of 0,66 and frequency of up to 100 Hz or direct voltage of up
to1kV.

Non-screened and unarmoured cables are designed for cable lines in buildings, gutters, tunnels, for
cable lines in aggressive environments, provided there is no physical impact on cables, and electric
circuits should not be protected from external electric fields.

screened cables are designed for cable lines in buildings, gutters, tunnels, for cable lines in aggressive
environments, provided there is no physical impact on cables, and electric circuits should not be
protected from external electric fields.

Armoured cables are designed for cable lines in buildings, gutters, tunnels, for cable lines in aggressive
environments, provided there is no physical impact on cables, and electric circuits should not be
protected from external electric fields.

The cables can be used at nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

OKP Code
356300

DESIGN

1. Conductor: copper or aluminium, solid, 1st class according to GOST 22483.

2. Insulation: halogen free polymer compound.

3. Stranding: insulated conductors are stranded; in each direction of stranding there is a marker pair
whose insulated conductors differ in colour from each other and the other conductors.

4. Inner sheath: halogen free polymer compound. Inner sheath fills intervals between insulated
conductors of multi-core cable, giving to the cable the form being close to circular one.

5. Screen: lapping copper foil or copper band with nominal thickness of 0,06 mm for KPPGEng(A)-HF,
KPPGENg(A)-HF cables; the screen should be laid with overlapping providing the screen is solid at the
allowed cable bend radiuses.

6. Outer sheath: halogen free polymer compound. Outer sheath for KPPGEng(A)-HF, AKPPGEng(A)-
HF cables should be laid over the metal screen. For KPPGng(A)-HF, AKPPGng(A)-HF cables.

7. Armor: two galvanized steel bands; bands should be laid so that the upper band overlaps the gaps
between the coils of the lower band. Nominal thickness of the galvanized steel band is 0,3 mm.

6. Protection hose: halogen free polymer compound in KPBbPng(A)-HF, AKPBbPng(A)-HF cables.

FIRE SAFETY PERFORMANCE

Cables with halogen free polymer compound outer sheath or protection hose are flame-retardent when
wired as cable bunches and comply with the fire safety class according to RSS P 53315 -item
16.8.1.2.1.

Cables should be low smoke under conditions of burning or smouldering while in use.

Fire tests proved cables to be low smoke under conditions of burning or smouldering: the
transparency in the test cell lowered max 40%.

Cables are characterised by low chlorine hydride emission (max 5 mg/g) under conditions of burning
or smouldering of the insulation, cable sheath or protection hose.

KPPGEnNg(A)-HF, AKPPGEng(A)-HF
Control cables: copper or aluminium conductors, halogen free polymer compound insulation,
inner and outer sheath, screened.

KPBbPng(A)-HF, AKPBbPng(A)-HF
Control cables: copper or aluminium conductors, halogen free polymer compound insulation,
inner and outer sheath, armoured.

TECHNICAL STANDARDS

Ambient Class............occrervnnee UHL, placement category 1 and 5 according to GOST 15150-69
Operating teMPErature raNGE........ccoov.veerrrerrsssssmveeeresersssssssnssessessssss: from -50 °C to +50 °C
Relative air humidity at Max +35°C...........oovvvvverrroreereeeseee e max 98%

Laying and installation of cables without preheating is performed at temperature not
less than:

for UNArMOUred CabIES............cvuriiiririi e
for armoured CabIEs............ccurirriiiir

Minimal bending radius at laying and installation:
for unarmoured Cables...........ovurreereincinie s
for armoured Cables............curerreeeieiseinee s

10 outer cable diameters
.6 outer cable diameters

The cables are resistant to installation bending
Nominal insulation thickness for conductors with the following cross-sections:

FTOM 0,75 10 2,5 MM’ oot eesees e 0,6 mm
FTOM 410 B MM .o 0,7 mm
10 MME e 0,9 mm

Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 ‘C with the following cross-sections:

from 0,75 to 1,5 mm?, min.............

from 2,5 to 4 mm’, min
£rOM 60 10 MM, MIN...cvvveeeeeeeeeeee e
Cable conductor continuos operating heating temperature max
Construction cable length, min.

Service life.................
Guarantee use period...

...3 years from date of put of the cable into operation

Pulling force during laying or installation:
COPPEF CONAUCOTS ...
AlUMINIUM CONAUCIOTS.........cveveircis ettt

....................................... 4 kgfimm’
.2 kgf/mm?
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= - o ) o)
55 3% (3% 3y 3§ |5 835 0% BE BE B
] T 0 [ ™ ° i)
vbeard 85 S (Bgficegt fog | mmeemd (g% of BE-STisEcct
cross-section .Egg sl .EEQ""SE% .EEE"SE_’% cross-section %%E§§¥%g§§3§%§§§%§
of cores, mm 2 ;g’ EEI; ;8%%’03 c2 Egg of cores, mm* |§ & 20 5&8.9&"53,,_0%2"
so 1§90 |E2°38 |23 |3t 3% |38 |3% |2% |6% |53
og |=§& |6¥ |3¥ |0@ 3% < |2
¥ ¥ X
4 x 075 12,0 220 122 | 243 13,8 | 357 4 x 25 12,1 206| 12,3 230 139 | 345
5 x 075 12,0 220 12,2 243 13,8 | 357 5 x 25 13,0 237 132 263| 14,8 | 387
7 x 075 | 120 | 236 | 122 | 25 | 138 | 370 7 x 25 | 139 | 268| 141 | 296| 157 | 438
10 x 075 | 137 | 283 | 139 | 335 | 155 | 467 10 x 25 | 168 | 355 170 | 389] 186 | 602
14 x 075 146 | 341 | 147 | 370 | 164 | 530 14 x 25 | 185| 446| 186 | 484| 199 | 679
19 x 075 159 | 416 | 160 | 448 | 17,7 | 624 19 x 25 | 202| 541 204 | 583] 216 | 798
27 x 0,75 191 | 572 | 193 | 611 | 205 | 834 27 x 25 | 244 | 752| 246 | 790| 258 | 1121
37 x 075 210 | 713 | 212 | 757 | 224 | 1003 37 x 25 | 269 | 931| 271 | 974| 283 | 1341
52 x 0,75 244 | 956 | 246 | 1007 | 258 | 1328 4 x 40 | 137| 266| 139 | 293 155 | 425
61 x 075 257 | 1078 | 259 | 132 | 271 | 1472 5 x 40 | 148 | 310| 150 | 339| 166 | 482
4 x 10 120 | 226 | 122 | 249 | 138 | 363 7 x 40 | 159 | 347| 160 | 380| 17,7 | 552
5 x 10 120 | 233 | 122 | 256 | 138 | 370 10 x 40 | 203 | 504 205 | 536| 217 | 811
7 x 10 120 | 242 | 122 | 266 | 138 | 381 14 x 40 | 218| 61| 219 | 646] 232 | 921
10 x 10 143 | 321 | 145 | 349 | 161 | 519 19 x 40 | 243| 774| 245 | 813] 257 | 1117
14 x 10 153 | 391 | 155 | 422 | 171 | 595 27 x 40 | 285| 1013 286 | 1058) 29,9 | 1494
19 x 10 167 | 482 | 168 | 516 | 185 | 697 4 x 60 | 149 319| 151 | 349 167 | 494
27 x 1,0 203 | 678 | 203 | 706 | 21,5 | 949 5 x 60 | 161 | 379| 163 | 412 17,9 | 562
37 x 10 223 | 851 | 223 | 883 | 235 | 1151 7 x 60 | 174| 420| 175 | 455 192 | 643
52 x 1,0 260 | 1143 | 260 | 1181 | 27,2 | 1533 10 x 60 | 223| 609 225 | 644] 241 | 996
61 x 1,0 27,4 1293 27,4 1333 28,6 1707 14 x 6,0 24.4 772| 245 810 25,8 | 1137
4 x 15 12,0 237 | 122 | 260 | 138 | 374 19 x 60 | 268] 952 27,0 | 995| 28,2 | 1355
£ L = R 4 x 10 | 178] 455] 180 | 492] 196 | 658
7 x 15 127 | 286 | 129 | 311 | 145 | 436 5 x 10 | 197 ] 559 199 | 00| 21,1 [ 760
10 x 15 152 | 382 | 154 | 413 | 170 | 600 T x 10 213 21| 215 | ees| 227 | a0
14 x 15 163 | 473 | 165 | 506 | 181 | 688
19 x 15 178 | 589 | 180 | 626 | 196 | 826
27 x 15 215 | 825 | 21,7 | 860 | 229 | 1132
37 x 15 241 | 1074 | 243 | 1112 | 255 | 1415
52 x 15 27,7 | 1419 | 27,9 | 1463 | 291 | 1863
61 x 15 292 | 1613 | 294 | 1660 | 30,6 | 2085
4 x 25 121 | 267 | 123 | 290 | 139 | 406
5 x 25 130 | 313 | 132 | 339 | 148 | 463
7 x 25 139 | 374 | 141 | 402 | 157 | 544
10 x 25 168 | 506 | 170 | 541 | 186 | 754
14 x 25 185 | 658 | 186 | 696 | 199 | 892
19 x 25 202 | 829 | 204 | 871 | 21,6 | 1086
27 x 25 244 | 1161 | 246 | 1200 | 258 | 1530
37 x 25 269 | 1492 | 27,1 | 1535 | 283 | 1901
4 x 40 137 | 362 | 139 | 389 | 155 | 522
5 x 40 148 | 430 | 150 | 460 | 166 | 603
7 x 40 159 | 516 | 160 | 549 | 17,7 | 721
10 x 40 203 | 746 | 205 | 778 | 21,7 | 1052
14 x 40 218 | 949 | 21,9 | 983 | 232 | 1258
19 x 40 243 | 1232 | 245 | 1271 | 257 | 1575
27 x 40 285 | 1664 | 286 | 1709 | 29,9 | 2145
4 x 60 149 | 464 | 151 | 494 | 167 | 639
5 x 60 161 | 560 | 163 | 593 | 179 | 743
7 x 60 174 | 673 | 175 | 709 | 192 | 897
10 x 60 223 | 971 | 225 | 1006 | 24,1 | 1358
14 x 60 244 | 1278 | 245 | 1317 | 258 | 1644
19 x 60 268 | 1640 | 27,0 | 1683 | 282 | 2043
4 x 10,0 178 | 695 | 180 | 732 | 19,6 | 898
5 x 10,0 197 | 859 | 199 | 900 | 21,1 | 1060
7 x 10 21,3 | 1041 | 21,5 | 1085| 22,7 | 1260
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Fire-resistant Control Cables. TU 3563-018-59680332-2011

KVVGng(A)-FRLS,

Control cables: copper conductors, low-smoke PVC-compound insulation, inner and outer

KVVGEng(A)-FRLS,

screened.

KVBbSHvng(A)-FRLS

sheath, low fume and gas emission, with thermal barrier along current-carrying conductor.

Control cables: copper conductors, low-smoke PVC-compound insulation, inner and outer
sheath, low fume and gas emission, with thermal barrier along current-carrying conductor,

Control cables: copper conductors, low-smoke PVC-compound insulation, inner sheath and
protection hose, low fume and gas emission, with thermal barrier along current-carrying
conductor, armour of galvanized steel band.

Control cables with copper conductors, fire-resistant, flame-retardant, low smoke.

(FRindex in the grades of cables stands for their Fire Resistance, LS index in the grades stands for Low Smoke)

APPLICATION

The cables are designed for fixed connections to electric devices, apparatuses, terminal block of
electric switchgear with nominal alternating voltage of 0,66 and frequency of up to 100 Hz or direct
voltage of upto 1kV.

The cables can be used at nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-011).

OKP Code
356300

DESIGN

1. Conductor: copper, solid, 1st class according to GOST 22483.

2. Thermal barrier: micaceous double-layer lapping, minimal band widthis 0,12 mm.

3. Insulation: low-smoke PVC-compound, low fume and gas emission.

4. Stranding: insulated conductors are stranded; in each direction of stranding there is a marker pair
whose insulated conductors differ in colour from each other and the other conductors.

5. Inner sheath: low-smoke PVCcompound, low gas emission. Innersheath fills intervals between
insulated conductors of multi-core cable, giving to the cable form being close to circular one.

6. Metal screen: for KVVGEng(A)-FRLS cables: lapping with a copper band min 0,06 mm thick with
overlapping providing the screen is solid at the allowed cable bend radiuses.

7. Outer sheath: for unarmoured KVVGng(A)-FRLS and KVVGEng(A)-FRLS cables: low-smoke PVC-
compound, low fume and gas emission.

8. Protection covering for KVBbSHvng(A)-FRLS cables:

- armouring with two galvanized steel bands; bands are laid so that the upper band overlaps the gaps
between the coils of the lower band;

-low-smoke PVC-compound, low fume and gas emission protection hose

FIRE SAFETY PERFORMANCE

Cables are flame-retardant when wired as cable bunches and comply with the fire safety class
according to GOSTR 53315item 16.3.2.2.2.

Cables should be low smoke under conditions of burning or smouldering while in use.

Fire tests proved cables to be low smoke under conditions of burning or smouldering: the transparency
inthe test cell lowered max 50%.

Cables are flame-resistant for min 120 minutes if exposed to open fire.

TECHNICAL STANDARDS

Ambient class..........covrrinnee UHL, placement category 1 and 5 according to GOST 15150-69
Operating temperature range:................cccoooeerereervevvvvevessssssssnnes from -50 °C to +50 °C
Relative air humidity at Max +35°C..........oooovrrrrrrrrrrrrrssssssssssssssssssssssssssssssessesssssssssssssed max 98%

Laying and installation of cables without preheating is performed at temperature not less than:
for unarmoured cables...........c.occrvereeeriiineriirennens .
for armoured cables..............coocirinriiiiiriiicins

Minimal bending radius at laying and installation:
for unarmoured cables.............c.oueveerireiinrireninenns
for armoured €ables............ccvvrurrinrrrerineireniens

.10 outer cable diameters

....6 outer cable diameters

The cables are resistant to installation bending
Nominal insulation thickness for conductors with the following cross-sections:

FTOM 0,75 40 2,5 MM oo seee e eesessseessseeeses s seeseeseeseeeeeseeeed 0,6 mm
FTOM 410 B MM 1o see e eee s eesseeeeeeeesenseon 0,7 mm
F0 MM <ot eeeseeee e s e s e s sees s seee s 0,9 mm

Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 “C with the following cross-sections:

from 0,75 to 1,5 mm’, min

from 2,5 to 4 mm’, min......
from 6 to 10 mm’, min...
Cable conductor continuos operating heating temperature max
Construction cable length, min. ..150m
Guaranteed use period 3 years from date of put of the cable into operation
Service life:

if laid in ground (trenches) and on overhead trays, min
if laid in buildings, canals, tunnels, min

....15 years
....25 years
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59 |59 |59 |58 |53 |58
5X | ek _|sE | ek 5% |eX
Number and "5,""'.-\% x—é? EAE <2 "a,'gg <<
nominal ECS | TS| ELE TS EDL| T Dy
cross-section | 2 ?% ° 235 2 22852 2SS 218 S5
2 08 w 0 8 I T o
of cores, mm :q:,(p S .E’; 13} 50 i .90 [3) §m 8 .92 [3)
52 |2% |33 |2t |38 (g8
X < > § §
4 x 1,0 13,3 278 12,9 279 14,2 388
5 x 1,0 14,2 319 13,8 SIS 15,0 438
7 x 1,0 14,5 333 14,7 362 16,0 489
10 x 1,0 17,6 433 17,7 469 19,0 617
14 x 1,0 192 551 19,4 590 20,3 727
19 x 1,0 21,0 676 21,2 721 221 872
27 x 1,0 25,5 945 25,7 983 26,6 1185
37 x 1,0 28,1 1184 28,3 1227 29,2 1451
52 x 1,0 32,4 1551 32,6 1600 33,5 1863
61 x 1,0 34,6 1796 34,8 1848 35,7 2128
4 x 15 13,3 288 13,4 314 14,7 429
5 x 15 14,2 334 14,4 362 15,7 486
7 x 15 15,2 383 15,4 414 16,6 547
10 x 1,5 18,9 523 19,1 562 19,9 697
14 x 1,5 20,2 644 20,4 686 21,3 831
19 x 15 22,2 799 22,3 846 23,2 1007
27 x 1,5 26,9 1118 27,1 1176 28,0 1373
37 x 15 29,7 1415 29,9 1479 308 1699
52 x 15 34,7 1909 34,9 1984 35,8 2242
61 x 1,5 36,7 2167 36,9 2247 37,7 2520
4 x 25 14,2 352 14,4 381 15,7 505
5 x 25 15,8 411 155 442 16,7 576
7 x 25 16,4 478 16,6 512 17,8 649
10 x 25 20,5 658 20,7 701 21,5 849
14 x 25 22,0 825 22,2 871 23,0 1031
19 x 2,5 24,6 1066 24,7 1118 25,6 1296
27 x 2,5 29,4 1455 29,6 1519 30,4 1736
37 x 25 32,5 1866 32,7 1937 33,6 2179
4 x 40 15,8 458 16,0 491 17,3 630
5 x 4,0 171 540 17,3 576 18,5 719
7 x 40 18,8 654 19,0 693 19,8 826
10 x 4,0 241 930 24,3 980 24,8 1126
14 x 40 25,9 1173 26,1 1228 26,9 1416
19 x 4,0 28,5 1483 28,6 1544 29,5 1754
27 x 4,0 33,5 1998 33,6 2071 34,5 2320
4 x 6,0 17,0 568 17,2 559 18,5 746
5 x 6,0 18,8 702 19,0 695 19,9 875
7 x 6,0 20,3 822 20,5 853 21,3 1010
10 x 6,0 26,1 1170 26,3 1225 27,2 1416
14 x 6,0 28,1 1497 28,3 1557 29,1 1764
19 x 6,0 31,0 1914 31,1 1981 32,0 2210
4 x 10,0 20,3 843 20,4 814 21,3 1031
5 x 10,0 22,0 1008 22,2 1055 23,1 1215
7 x 10 24,2 1226 24,4 1277 25,8 1452
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Block and Signalling Cables with Polyethylene Insulation in Plastic Sheath

GOST R 51312-99
SBVG

SBVGng(A)

SBPu

sheath.
SBZPu

SBVBbSHvng(A)
Block-signalling cable: copper conductors, polyethylene insulation, flame-retardant PVCcompound sheath, armour of two steel
bands, flame-retardant PVC-compound hose.
SBPBbSHv

Block-signalling cable: copper conductors, polyethylene insulation, PVC-compound sheath.

Block-signalling cable: copper conductors, polyethylene insulation, flame-retardant PVC-
compound sheath.

Block-signalling cable: copper conductors, polyethylene insulation, thickened polyethylene

Block-signalling cable: copper conductors, polyethylene insulation, PVC-compound sheath
with water-blocking core filling.

Block-signalling cable: copper conductors, polyethylene insulation, polyethylene sheath, armouroftwo steelbands, PVC-

compound hose.
SBZPBbSHv

Block-signalling cable: copper conductors, polyethylene insulation, polyethylene sheath, armour of two steel bands, PVC-

compound hose, with water-blocking core filling.
SBPBbSHp

Block-signalling cable: copper conductors, polyethylene insulation, polyethylene sheath, armour of two steel bands, polyethylene

hose
SBZPBbSHp

Block-signalling cable: copper conductors, polyethylene insulation, polyethylene sheath, armour of two steel bands, polyethylene

hose, with water-blocking core filling.

DESIGN:

1. Conductor: soft copper wire with

nominal diameter of 0,8, 0,9 or 1,0 mm.

2. Insulation: polyethylene .

3. Twisted pair: in twisted pair cables

4. Core: single and pair conductors are twisted into
acore

5. Filling: water-blocking core filling in SBZPu,
SBZPBbSHv, SBZPBbSHp cables.

6. Belt insulation: polyethylene theraphthalate
band.

7. Sheath:

Polyethylene in SBPu, SBZPu cables;
PVC-compound in SBVG cables;

flame-retardant PVC-compound in

SBVGng(A) cables.

8. Inner cable sheath: flame-retardant
PVC-compound in SBVBbSHvng(A) cables;
polyethylene in SBPBbSHp, SBZPBbSHp, SBZPBbSHy,
SBPBbSHv cables.

9. Armour: two galvanized steel bands

10. Protection hose: flame-retardant PVC-
compound in SBVBbSHvng(A) cables;
PVC-compound in SBPBbSHY,

SBZPBbSHYv cables;

polyethylene in SBPBbSHp, SBZPBbSHp cables.

OKP Codes

356555 01 for SBVG cables

356555 11 for SBVGng(A) cables
356555 13 for SBVBbSHvng(A) cables
356554 24 for SBPBbSHv cables
356555 23 for SBZPBbSHv cables

35 6554 04 for SBPBbSHp cables
356554 14 for SBZPBbSHp cables
356554 01 for SBPu cables

356554 17 for SBZPu cables
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TECHNICAL STANDARDS

Ambient Class:.........cccooveeirerieenn. ....UHL, T placement category 2, 3, 5 according to GOST 15150-69
Operating temperature range

for SBPu, SBZPu, SBPBDSHP, SBZPBDSHP. ......ciiieiiieieieieieieieieieie e from -50°C to +60°C

for SBVG SBVGng(A) SBVBbSHvng(A), SBPBbSHv, SBZPBbSHYv: ...from -15°C to +60°C

Relative air humidity @t max +35°C.........couiiiiiiiiiiie e ..max 98%
Cables should be laid at the following temperatures:
for SBVG, SBVGNQ(A), SBPU, SBZPU........couiiiiiiiiiiiiiiiiiiccc e from -15°C to +60°C

for SBVBbSHvng(A), SBPBbSHv, SBZPBbSHv, SBZPBbSHp, SBPBbSHp ...from -10°C to +60°C
Relative air humidity @t Max +35°C........ciiiiiiiiiiicee e ..max 98%
Cables should be protected from direct solar irradiation.

Maximum laying and installation bending radius:

for SBVG, SBVGNG(A), SBPU, SBZPU.......coceiiiiiiiiiiieieiiieieeeeeeeeeeet e 7 max outer cable diameters
for SBVBbSHvng(A), SBPBbSHv, SBZPBbSHv, SBZPBbSHp, SBPBbSHp cables ..2 max outer cable diameters
Max allowed PUIING FOTCE:. ...ttt 50N/mm
Electrical resistance of electrical conductors as calculated for 1 km of cable and at the temperature of +20°C
with the following cross-sections:

0,8 MM CONAUCTON. ..ot
0,9 mm conductor................... . .
1,0 MM CONAUCTON. ...ttt ettt e s e e et eeneene e e naeene e
Electrical resistance of conductor insulation as calculated for 1 km of cable and at the temperature of +20°C:
cables without water-blocking core filling................cooooi ....5000 MQ
cables with water-blocking core filing............cccooiiiiiiiiiiis
Test AC voltage with frequency of 50 Hz between the conductors within 1 min
Operating capacity as calculated for 1 km of cable and at the AC current frequency of 800 or 1000 Hz, max
PAITEA CADIES. ...ttt h et bttt h e a e bt h bbbttt 100 nF
COres Of SINGIE-COTe CaADIES........c..iiiiiiiiiii e ...150 nF
Damping coefficient for paired cables as calculated for 1 km of cable, at the temperature of +20°C and at the
AC current frequency of 800 Hz, max:

0,8 MM CONAUCTON......uiiiiiiciicc s

0,9 MM CONAUCTON. ...

1,0 MM CONAUCTOT. ...
Near-end cross talk between any pairs of paired cables within 300 m and at the AC
current frequency of 800 Hz, min:

for 100% parameters... .

for 80% parameters
Elongation in case of sheath or protection hose breakage, min

POIYEINYIENE. ...

PV C-COMPOUNG. ...ttt
Elongation in case of insulation blip, MiN.............coiiiiiii s
Tensile strength in case of stretching of protection hose case, min....................
Tensile strength in case of insulation stretching, min............cccoooiiiiiins
Construction cable length, MiN...........ccooiiiiiii e

Guarantee USe PEriod..........ccerveuiiiuiririnieiieeeeeeeeeee e 4,5 years from date of input of the cable into operation
cables without water-blocking Core filliNg...........c.uciiiiiiiiiie s 12 years
cables with water-blocking Core filliNg...........cccoeiriiiiiiie s 17 years
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APPLICATION

The cables are designed for alarm electrical units, centralization and blocking, as well as fire alarms and automation facilities at the nominal voltage of 380 V and AC
frequency of 50 Hz or at 700 V DC.

SBVG, SBVGng(A) cables are laid in buildings, dry canals and tunnels, in aggressive environments, provided there is no physical impact on cables.

SBVG cables are laid signle; SBVGng(A) cables are laid in bunches.

SBPu cables are laid in plastic pipe-lines, in ground, in aggressive environments, provided there is no physical impact on cables.

SBZPu cables are laid in plastic pipe-lines, in ground, in aggressive environments, provided there is no physical impact on cables, and in high humidity conditions.
SBVBbSHvNng(A) cables are laid in bunches in cable duct lines, tunnels, collectors, in aggressive environments including those physically impacting the cables and
those in which minor tensile load is present.

SBPBbSHv cables are laid canals, tunnels, collectors, plastic pipe-lines, in ground, in aggressive environments, provided the cable is not affected by major tensile load.
SBZPBbSHv cables are laid in canals, tunnels, collectors, plastic pipe-lines, in ground, in aggressive environments, provided the cable is not affected by major tensile
load, and in high humidity conditions.

SBPBbSHp cables are laid in plastic pipe-lines, in ground, in aggressive environments, provided the cable is not affected by major tensile load.

SBZPBbSHp cables are laid in plastic pipe-lines, in ground, in aggressive environments, provided the cable is not affected by major tensile load, and in high humidity
conditions.

Estimated weight and outer diameter of cables (for reference)

SBVG SBVGng(A) SBPu SBZPu SBVBbSHvng(A) SBPBbSHv SBZPBbSHv SBPBbSHp SBZPBbSHp

ol
2= - 2 | . = . 2 . 2 - 2 . 2 . 2 . 2 . 2
ES Se = | 3¢€ = e | = Se | = e | = e | = e | = S| ¥ | 8| =
2% € E S £ E 5 EE S £ E S € E 5 EE S £ E S EE =) £ E S
T 5} © [0} © © © 5} T © © © © 5} © © © 5}
] = a = a = a = ] = a = a = a = a =

3x2x0,8 6,5 7 6,5 85 = = = = = = = =
4x2x0,8 7,0 92 7,0 101 - - - - - - - - - - - - - -
7x2x0,8 11,0 146 11,0 153 - - - - - - - - - - - - - -
10x2x0,8 | 12,5 192 12,5 201 - - - - - - - - - - - - - -
12x2x0,8 | 13,0 221 13,0 231 - - - - - - - - - - - - - -
1x2x0,9 8,0 42 8,0 50 - - - - - - - - - - - - - -
3x2x0,9 10,5 97 10,5 11 13,8 129 14,0 141 16,8 334 16,8 323 17,0 335 16,8 302 17,0 314
4x2x0,9 11,5 118 11,5 133 14,8 152 15,0 167 17,8 377 17,8 362 18,0 377 17,8 338 18,0 352
7x2x0,9 13,5 176 13,5 195 16,8 | 2144 | 17,0 234 18,8 468 18,8 450 19,0 470 19,8 428 20,0 448
10x2x0,9 | 16,0 236 16,0 256 19,3 280 19,5 316 228 566 228 548 23,0 584 22,3 519 23,0 555
12x2x0,9 | 17,0 274 17,0 295 20,3 318 20,5 264 238 627 238 605 245 648 233 571 24,5 614
1x2x1,0 8,5 53 8,5 54 - - - - - - - - - - - - - -
3x2x1,0 11,5 17 11,5 122 15,3 187 15,5 200 17,3 371 17,3 371 17,5 384 17,3 314 17,5 327
4x2x1,0 12,5 142 12,5 151 16,3 218 16,5 235 18,8 446 18,8 417 19,0 434 18,3 356 18,5 373
7x2x1,0 15,0 212 15,0 220 18,8 303 19,0 330 20,8 564 20,8 530 21,0 557 20,8 457 21,0 484
10x2x1,0 | 17,5 282 17,5 291 20,8 385 21,0 425 233 683 23,3 644 235 684 22,8 561 23,0 601
12x2x1,0 | 18,5 326 18,5 226 22,3 437 22,5 484 24,3 755 24,3 813 24,5 860 24,3 624 24,5 671

SBVG SBVGng(A) SBPu SBZPu SBVBbSHvng(A) SBPBbSHv SBZPBbSHv SBPBbSHp SBZPBbSHp
33
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o = a = a = a = ] = a = a = a = a =
3x0,8 6,5 47 6,5 53 . . . . 5 - - - - - - - - -
4x0,8 70 | 55 | 70 | o1 - - - ] ] ] ] ] ] . ) ; ;
5x0,8 75 64 75 71 . . . . 5 5 - - - - - - - -

12x0,8 9,6 120 9,6 130 - - - - - - - - - - - - - -

3x0,9 75 61 75 65 1,3 86 1,5 90 14,3 251 14,3 242 14,5 246 13,8 218 14,0 222
4x0,9 8,0 72 8,0 7 11,8 98 12,0 102 14,8 272 14,8 263 15,0 267 14,3 237 14,5 241
5x0,9 9,0 84 9,0 89 12,3 110 12,5 115 15,3 297 15,3 284 15,5 289 15,3 268 15,5 273
7x0,9* 9,6 106 9,6 110 12,8 131 13,0 136 16,3 328 16,3 314 16,5 319 15,8 287 16,0 292
9x0,9* 11,0 138 11,0 146 14,8 157 15,0 167 17,8 369 17,8 354 18,0 365 17,3 334 17,5 345
12x0,9 12,0 169 12,0 177 15,3 188 15,5 200 18,8 425 18,8 407 19,0 419 18,3 377 18,5 389
3x1,0 8,5 65 8,5 69 12,8 120 13,0 124 14,8 273 14,8 258 15,0 262 14,3 230 14,5 234
4x1,0 9,0 78 9,0 82 13,3 136 13,5 140 15,3 297 15,3 281 15,5 286 14,8 249 15,0 254
5x1,0 9,5 90 9,5 95 13,8 152 14,0 158 15,8 322 15,8 305 16,0 31 15,8 272 16,0 278
7x1,0* 10,0 112 10,0 118 14,8 178 15,0 183 16,8 358 16,8 340 17,0 345 16,3 305 16,5 310
9x1,0* 12,0 149 12,0 156 16,3 213 16,5 225 18,3 415 18,3 395 18,5 407 17,8 356 18,0 368
12x1,0 13,0 183 13,0 191 16,8 251 17,0 264 19,3 468 19,3 446 19,5 459 18,8 405 19,0 418

* Manufactured upon customer’s request
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Data Multi-core Cables with Plastic Insulation GOST 10348-80

MKSH

Data cable: copper tinned conductors, PVC-compound insulation and sheath.

MKESH

MKSHM

DESIGN

1. Conductor: copperwire for 0,5 mm’ cross-sections - 4th class according to GOST 22483-77, for
0,75 m’ cross-sections - 2nd or 3rd class according to the above GOST.

For MKSH and MKESH cables: copper tinned conductors.

2. Insulation: PVC-compound. Nominal insulation thickness is 0,5 mm.

3. Stranding: insulated conductors are stranded; in each direction of stranding there is a marker pair
whose insulated conductors differ in colour from each other and the other conductors.

4. Overlapping: MKESH cables are wrapped with polyethylene T-E film.

5. Screen: MKESH cables are wrapped with copper wire, max diameter 0,20 mm.

6. Sheath: PVC-compound.

Nominal sheath thickness for 2, 3, 5and 7-core cables:

non-screened cables: 1,0 mm

screened cables: 1,2mm

for 10 and 14-core cables:

non-screened cables: 1,2 mm

screened cables: 1,4 mm

APPLICATION

Cables are designed for hardwiring of electrical
appliances operating at the nominal AC voltage of max
500V and at the frequency of max 400 Hz or at the DC

Data cable: copper tinned conductors, PVC-compound insulation and sheath, screened.

Data cable: copper tinned conductors, PVC-compound insulation and sheath, screened.

TECHNICAL STANDARDS

Ambient class UHL and T, placement categories 2-5 according to GOST 15150-69
....from -50 °C to +50 °C
max 98%

Relative air humidity at max +35°C.
Laying and installation of cables without preheating

Electric conductor resistance is specified according to GOST 22483-77

Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 °C with the following cross-sections:

acceptance and delivery. .

use and storage
at high air humidity and temperature of 35 °C

Test AC voltage with frequency of 50 Hz between the cores within 5 minutes:
acceptance and delivery at 20 °C...
use and storage
Cables proved to be tenacious:
if affected by vibration load

from 1 to 5 000 Hz with acceleration of 392m/s’
if affected by multiple

accelerating blows
if affected by single

accelerating blows 9810 m/s’ and linear load with acceleration of 4 905 m/s’
Construction cable length, not less than:

screened cables.
non-screened cable:

1471m/s’, blow time from 1 to 3 ms

voltage of max 750 V. Guarantee use period. 6 years from date of input of the cable into operation
OKP Codes Service life 15 years
35483301 for MKSH cables
35483302 for MKESH cables
35483306 for MKSHM cables
35483316 for MKSH-T cables
35483317 for MKESH-T cables
Estimated weight and outer diameter of cables (for reference)
Number and nominal MKSH MKSHM MKESH
cross-section
of cores, mm 2 Diameter, mm Weight, kg Diameter, mm Weight, kg Diameter, mm Weight, kg
2x0,5 6,0 37,8 59 37,5 7,2 66,4
3x0,5 6,3 46,7 6,2 46,4 7,5 76,9
5x0,5 7,3 66,9 7,3 66,4 8,6 102,6
7x0,5 7.9 84,8 7.9 84,2 9,2 123,5
10x0,5 10,3 125,9 10,3 125 11,6 175,8
14x0,5 1,1 160,7 11,1 159,5 12,4 214,8
2x0,75 6,4 45,7 6,4 45,4 7.7 76,7
3x0,75 6,8 57,7 6,7 57,3 8,0 90,4
5x0,75 8,0 84,2 7,9 83,6 9,2 1231
7x0,75 8,6 108,2 8,6 107,4 9,9 150,5
10x0,75 11,2 159,9 11,2 158,6 12,5 214,6
14x0,75 12,2 206,9 12,1 205,1 13,4 266,1
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Data Twisted-pair Cables. TU 3581-030-59680332-2013

MKSHv

copper tinned twisted-pair conductors, PVC-compound insulation and sheath.

MKKSHv, MKBSHv

copper tinned twisted-pair conductors, PVC-compound insulation and sheath, wire or band
armouring

MKSHv-HL

copper tinned twisted-pair conductor, cold-resistant PVC-compound insulation and sheath
MKKSHv-HL, MKBSHv-HL

copper tinned twisted-pair conductor, cold-resistant PCV-compound insulation and sheath,
wire or band armouring

MKSHvng(A)

copper tinned twisted-pair conductor, flame-retardant PVC-compound insulation and sheath

MKKSHvng(A), MKBSHvng(A)

copper tinned twisted-pair conductor, flame-retardant PVC-compound insulation and sheath, wire or band armouring
MKPsSHvng(A)

copper tinned twisted-pair conductor, XL-polyolefin insulation, flame-retardant PVC-compound sheath

MKPsKSHvng(A), MKPsBSHvng(A)

copper tinned twisted-pair conductor, XL-polyolefin insulation, flame-retardant PVC-compound sheath, wire or band armouring
MKSHvng(A)-HL

copper tinned twisted-pair conductor, cold-resistant, flame-retardant PVC-compound insulation and sheath

MKKSHvng(A)-HL, MKBSHvng-HL

copper tinned twisted-pair conductor, cold-resistant, flame-retardant PVC-compound insulation and sheath, wire or band
armouring

MKPsSHvng(A)-HL

copper tinned twisted-pair conductor, XL-polyolefin insulation, cold-resistant, flame-retardant PVC-compound sheath
MKPsKSHvng(A)-HL, MKPsBSHvng(A)-HL

copper tinned twisted-pair conductor, XL-polyolefin insulation, cold-resistant, flame-retardant PVC-compound sheath, wire or band
armouring

MKSHvng(A)-LS

copper tinned twisted-pair conductor, low-smoke PVC-compound insulation and sheath, with low fume and gas emission
MKKSHvng(A)-LS, MKBSHvng(A)-LS

copper tinned twisted-pair conductor, low-smoke PVC-compound insulation and sheath with low fume and gas emission, wire or
band armouring

MKPsSHvng(A)-LS

copper tinned twisted-pair conductor, XL-polyolefin insulation and cold-resistant low-smoke PVC-compound sheath, with low fume
and gas emission

MKPsKSHvng(A)-LS, MKPsBSHvng(A)-LS

copper tinned twisted-pair conductor, XL-polyolefin insulation and cold-resistant low-smoke PVC-compound sheath, with low fume
and gas emission, wire or band armouring

MKSHvng(A)-LS-HL

copper tinned twisted-pair conductor, cold-resistant, low-smoke PVC-compound insulation and sheath, with low fume and gas
emission

MKKSHvng(A)-LS-HL, MKBSHvng(A)-LS-HL

copper tinned twisted-pair conductor, cold-resistant, low-smoke PVC-compound insulation and sheath, with low fume and
gasemission, wire or band armouring

MKPsSHvng(A)-LS-HL

copper tinned twisted-pair conductor, XL-polyolefininsulation, cold-resistant, low-smoke PVC-compound sheath, with low fume
and gas emission

MKPsKSHvng(A)-LS-HL, MKPsBSHvng(A)-LS-HL

copper tinned twisted-pair conductor, XL-polyolefininsulation, cold-resistant, low-smoke PVC-compound sheath, with low fume
gas-emission, wire or band armouring

MKSHvng(A)-LSLTx

copper tinned twisted-pair conductor, low-smoke PVC-compound insulation and sheath, low fume and gasemission, low toxicity of
combustion products

MKKSHvng(A)-LSLTx, MKBSHvng(A)-LSLTx

copper tinned twisted-pair conductor, low-smoke PVC-compound insulation and sheath, low toxicity of combustion products , wire
orband armouring

MKSHvng(A)-FRLS

copper tinned twisted-pair conductor, low-smoke fire-resistant PVC-compound insulation and sheath, with low fume and gas
emission

MKKSHvng(A)-FRLS, MKBSHvng(A)-FRLS

copper tinned twisted-pair conductor, low smoke fire-resistant PVC-compound insulation and sheath, with low fume and gas
emission, wire or band armouring

MKPsSHvng(A)-FRLS

copper tinned twisted-pair conductor, XL-polyolefin insulation, low-smoke fire-resistant PVC-compound sheath, with low fume and
gas emission, wire or band armouring
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MKPsKSHvng(A)-FRLS, MKPsBSHvng(A)-FRLS

copper tinned twisted-pair conductor, XL-polyolefin insulation and low smoke PVC-compound sheath, wire or band armoring
MKSHvng(A)-FRLSLTx

copper tinned twisted-pair conductor, low-smoke, fire-resistant PVC-compound insulation and sheath, with low toxicity of
combustion products

MKKSHvng(A)-FRLSLTx, MKBSHvng(A)-FRLSLTx

copper tinned twisted-pair conductor, low-smoke, fire-resistant PVC-compound insulation and sheathwith low toxity of combustion
products, wire or band armouring

MKPng(A)-HF

copper tinned twisted-pair conductor, halogen free polymer compound insulation and sheath

MKKPng(A)-HF, MKBPng(A)-HF

copper tinned twisted-pair conductor, halogen free polymer compound insulation and sheath, wire or band armouring
MKPsPng(A)-HF

copper tinned twisted-pair conductor, XL-polyolefin insulation and halogen free polymer compound sheath

MKPsKPng(A)-HF, MKPsBPng(A)-HF

copper tinned twisted-pair conductor, XL-polyolefin insulation and halogen free polymer compound sheath, wire or band armouring
MKPng(A)-FRHF

copper tinned twisted-pair conductor, halogen free fire-resistant polymer compound insulation and sheath

MKKPng(A)-FRHF, MKBPng(A)-FRHF

copper tinned twisted-pair conductor, halogen free fire-resistant polymer compound insulation and sheath, wire or band armouring
MKPsPng(A)-FRHF

copper tinned twisted-pair conductor, XL-polyolefin insulation and halogen free fire-resistant polymer compound sheath
MKPsKPng(A)-FRHF, MKPsBPng(A)-FRHF

copper tinned twisted-pair conductor, XL-polyolefin insulation and halogen free fire-resistant polymer compound sheath, wire or
band armouring

MKESHv

copper tinned twisted-pair conductor, PVC-compound insulation and sheath, screened twisted pair

MKEKSHv, MKEBSHv

copper tinned twisted-pair conductor, PVC-compound insulation and sheath, screened twisted pair, wire or band armouring
MKESHv-HL

copper tinned twisted-pair conductor, cold-resistant PVC-compound insulation and sheath, screened twisted pair

MKEKSHv-HL, MKEBSHv-HL

copper tinned twisted-pair conductor, cold-resistant PVC-compound insulation and sheath, screened twisted pair, wire or band
armouring

MKESHvng(A)

copper tinned twisted-pair conductor, flame-retardant PVC-compound insulation and sheath, screened twisted pair
MKEKSHvng(A), MKEBSHvng(A)

copper tinned twisted-pair conductor, flame-retardant PVC-compound insulation and sheath, screened twisted pair, wire or band
armouring

MKPsESHvng(A)

copper tinned twisted-pair conductor, XL-polyolefin insulation and flame-retardant PVC-compound sheath, screened twisted pair
MKPsEKSHvng(A), MKPsEBSHvng(A)

copper tinned twisted-pair conductor, XL-polyolefin insulation and flame-retardant PVC-compound sheath, screened twisted pair,
wire or band armouring

MKSHvng(A)-HL

copper tinned twisted-pair conductor, cold-resistant flame-retardant PVC-compound insulation and sheath, screened twisted pair
MKKSHvng(A)-HL, MKEBSHvng(A)-HL

copper tinned twisted-pair conductor, cold-resistant flame-retardant PVC-compound insulation and sheath, screened twisted pair,
wire or band armouring

MKPsSHvng(A)-HL

copper tinned twisted-pair conductor, XL-polyolefininsulation andcold-resistant flame-retardant PVC-compound sheath,
screened twisted pair

MKPsKSHvng(A)-HL, MKPsBSHvng(A)-HL

copper tinned twisted-pair conductor, XL-polyolefininsulationand cold-resistant, flame-retardant PVC-compound sheath,
screened twisted pair, wire or band armouring

MKESHvng(A)-LS

copper tinned twisted-pair conductor, low smoke PVC-compound insulation and sheath, screened twisted pair
MKEKSHvng(A)-LS, MKEBSHvng(A)-LS

copper tinned twisted-pair conductor, low smoke PVC-compound insulation and sheath, screened twisted pair, wire or band
armouring

MKPsESHvng(A)-LS

copper tinned twisted-pair conductor, XL-polyolefin insulation and low smoke PVC-compound sheath, screened twisted pair, low
fume and gas emission

MKPsEKSHvng(A)-LS, MKPsEBSHvng(A)-LS

copper tinned twisted-pair conductor, XL-polyolefin insulation and low smoke PVC-compound sheath, screened twisted pair, wire
orband armouring
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MKESHvng(A)-LS-HL

copper tinned twisted-pair conductor, cold-resistant, risk low-smoke PVC-compound insulation and sheath, with low fume and gas

emission, screened twisted pair

MKEKSHvng(A)-LS-HL, MKEBSHvng(A)-LS-HL

copper tinned twisted-pair conductor, cold-resistant, low smoke PVC-compound insulation and sheath, screened twisted pair, wire

orband armouring

DESIGN

Data twisted-pair cables can be screened or non-screened, with separate screened twisted pair
cables, in a common screen and with screened twisted pairs in the common screen at the same
time. The cables can be armoured and unarmoured.

1. Conductor: copper tinned or copper (upon customer’s request the grade of cable can be
marked with “m”). Conductor class: min 3rd according to GOST 22483.

2. Thermal barrier: electric conductors of fire-resistant cables shall be lapped with micaceous
double-layer lapping, minimal band width is 0,12 mm.

3. Insulation: PVC-compound for unmarked cables and flame-retardant cables (if laid in
bunches) (ng(A)-type);

cold-resistant PVC-compound for HL-type cables;

XL-polyolefin for Ps-type cables;

low smoke PVC-compound for LS-type cables, incl. fire-resistant cables;

PVC-compound with low toxity of combustion products for LSLTx-type cables, incl. fire-resistant
cables;

halogen free polymer compound for HF-type cables, incl. fire-resistant cables.

4. Twisted pairs: insulated conductors shall be twisted in pairs.

5. Twisted pair screen: copper wires (at the end of a cable grade in parenthesis “e” stands for
copper screen), or of tinned copper wires ( “el”), as well as of copper bands or flexible materials
made of copper foil ("em”), or of aluminium polymer bands ("ea”)

6. Stranding into core: screened or non-screened pairs shall be stranded into a core; in each
direction of stranding there should be a marker pair and a directional pair.

7.Inner sheath: low smoke PVC-compound for LS-type cables, incl. fire-resistant cables;
low-smoke PVC-compound with low toxity of combustion products for LSLTx-type cables, incl.
fire-resistant cables;

halogen free polymer compound for HF-type cables, incl. fire-resistant cables.

8. Common screen: copper wires ("E”), or tinned copper wires ( “EI"), as well as of copper bands
or flexible materials made of copper foil ("Em”), or of aluminium polymer bands ("Ea”)

9. Bedding: forall cables in round or band armouring.
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PVC-compound for unmarked cables and flame-retardant cables (if laid in bunches) (ng(A)-type);
cold-resistant PVC-compound for HL-type cables;

XL-polyolefin for Ps-type cables;

low-smoke PVC-compound for LS-type cables, incl. fire-resistant cables;

low-smoke PVC-compoundwith low toxity of combustion products for LSLTx-type cables, incl. fire-
resistant cables;

halogen free polymer compound for HF-type cables, incl. fire-resistant cables.

10. Armour: made of galvanized steel wires ( "K” shall be added to the grade of a cable) or
galvanized steel bands ("B”).

11. Outer sheath: PVC-compound for unmarked cables and flame-retardant cables (if laid in
bunches) (ng(A)-type);

cold-resistant PVC-compound for HL-type cables;

cold-resistant PVC-compound for all HL-type cables;

low smoke PVC-compound with low fume and gas emission for LS-type cables, incl. fire-resistant
cables;

low-smoke PVC-compoundwith with low toxity of combustion products for LSLTx-type cables, incl.
fire-resistant cables;

halogen free polymer compound for HF-type cables, incl. fire-resistant cables.



APPLICATION

The cables are designed for connections to fixed electrical appliances,
apparatuses, and devices with the nominal AC voltage of max 500 V
and current frequency of max 400 Hz or DC voltage of max 750 V.
Cables with insulation and sheath made of reduced fire risk low smoke
PVC-compound or halogen free polymer compounds, incl. fire-
retardant and low combustion products toxicity cables, can be used at
nuclear plants outside containment area in class 2, 3 and 4 automated
systems according to classifier of fire safety OPB 88/97 (PNAE G-01-
o).
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TECHNICAL STANDARDS

Ambient class according to GOST 15150

- for all cables, except for HL- and LS-HL type cables. .UHL, placement categories 2-5
- for UF-type cables UHL, placement category 1
- for HL and LS-HL-type CabIES..........coouviriiiriiriieeiieceeiesii e HL, placement category 2
Cables may be used outdoor, provided they are protected from solar irradiation and thermal irradiation from
various heating sources.

Operating temperature range for cables with fixed installation are as follows:

HL-type cables....
all other types..

..from -60 °C to +70 °C
..from -50 °C to +70 °C

Relative air humidity at Max +35°C................vimviviivrimiissississsssssssssssssssssessssss e max 98%
Laying and installation of cables without preheating is performed at temperature not less than:

HLAYDE CADIES......ovvoooevvsseeeess vt -30°C
all other types

Test AC voltage with frequency of 50 Hz.. .
Electrical resistance of conductors insulation calculated for 1 km of cable and at the temperature of +20 °C
during acceptance and delivery should be min,

- 10 MQ for cables with PVC-compound or halogen free polymer compound insulation;

- 150 MQ for cables with XL-polyolefin insulation;

In use and storage: min 1 MQ for all cables.

Operating capacity at the frequency of 0.8 or 1.0 kHz calculated for 1 km of cable shall be as follows:

- between two neighbouring conductors: max 150 nF (for cables with cross-sections of 0,5 1 0,75 mm’) and max 180
nF (for cables with cross-sections of 1,0; 1,5 1 2,5 mm?)

- between a conductor and a screen: max 300 nF.

Minimal bending radius at laying and installation:

6 outer cable diameters for all unarmoured cables,

min 10 outer cable diameters for all cables in copper wiring,

min 20 outer cable diameters for all cables in copper bands.

Conductor continuous heating temperature while in use:

Forall cables except XL-polyolefin insulation cables
For XL-polyolefininsulation cables.

.max 70°C
.max90°C

Cable construction length... .100m
Guarantee use period. years from date ofinput of the cable into operation
Service life 15 years

Installation twisted-pair cables for fixed installation

Nominal outer diameter of sheath, mm. Nominal weight of 1 km cable, kg

MKESHV

MKESHvng(A) MKESHvng(A)-LS MKESHv-HL

Cross-sect, 0,5 0,75/ 10 | 15| 25| 0,5

mm’

0,75

1015 | 25|05 (075 10 | 15|25 |05 (07510 | 15| 25

7,2 7,7 8,1 9,3 10,2 | 7,2 7.7 8,1 9,3 102 | 98 | 10,2 | 106 | 11,2 | 122 | 7,2 7.7 8,1 9,3 10,2
1x2 67 77 86 114 144 69 80 89 118 148 148 | 163 | 177 198 | 237 64 74 83 110 139
11,8 12,7 | 135 | 146 | 166 | 11,8 | 127 | 135 | 146 | 16,6 | 13,7 | 146 | 154 | 166 | 189 | 11,8 | 12,7 | 13,5 | 146 16,6
2x2 136 158 | 178 | 210 | 271 142 164 | 184 | 217 279 | 243 | 274 | 300 343 | 443 | 131 153 172 | 204 263
12,4 134 | 142 | 155 | 176 | 124 | 134 | 142 | 155 | 17,5 | 143 | 153 | 16,1 17,4 | 199 | 124 | 134 | 142 | 155 | 175
4x2 159 187 | 213 | 256 | 338 | 164 | 194 | 220 | 263 347 | 272 | 310 | 343 398 | 522 | 153 181 206 | 249 329
13,4 145 | 155 | 16,9 | 196 | 134 | 145 | 155 | 16,9 | 196 | 153 [ 165 | 174 | 192 | 21,6 | 134 | 145 | 155 | 16,9 19,6
5x2 186 222 | 254 | 308 | 430 | 192 | 229 | 262 | 316 441 309 | 356 | 397 486 | 616 | 179 | 215 | 246 | 300 419
14,5 158 | 16,9 | 188 | 21,4 | 145 | 158 | 169 | 188 | 214 | 16,5 (17,7 | 19,2 | 20,8 | 234 | 145 | 158 | 16,9 | 188 | 21,4
7x2 214 257 | 296 | 379 | 509 | 221 265 | 305 | 390 521 349 | 404 | 475 558 | 713 | 207 | 250 | 288 | 369 497
15,7 171 | 18,7 | 204 | 23,4 | 157 | 17,1 | 18,7 | 20,4 | 234 | 17,7 | 195 | 206 | 224 | 257 | 157 | 17,1 | 18,7 | 20,4 | 23,4
8x2 243 294 | 356 | 435 | 588 | 250 | 302 | 367 | 447 601 389 | 476 | 534 630 | 841 235 | 285 | 346 | 423 574
15,7 171 | 18,7 | 204 | 23,4 | 157 | 17,1 | 18,7 | 20,4 | 234 | 17,7 | 19,5 | 20,6 | 224 | 25,7 | 157 | 17,1 | 18,7 | 20,4 | 23,4
10x2 259 315 | 383 | 472 | 645 | 266 | 324 | 394 | 484 658 | 407 | 500 | 563 670 | 901 250 | 306 | 373 | 460 631
16,9 189 | 20,1 | 22,1 | 257 | 16,9 | 18,9 | 20,1 | 221 | 257 | 193 | 20,8 | 22,1 | 244 | 276 | 16,9 | 189 | 20,1 | 22,1 25,7
12x2 287 369 | 428 | 528 | 747 | 296 | 379 | 439 | 541 763 | 469 | 550 | 622 770 | 1002 | 278 | 357 | 416 | 515 730
18,9 20,6 | 22,1 | 246 | 28,2 | 20,1 | 20,6 | 22,1 | 246 | 28,2 | 20,8 | 226 | 244 | 26,6 | 30,1 | 18,9 | 20,6 | 22,1 | 24,6 | 282
14x2 337 411 478 | 613 | 836 | 378 | 423 | 490 | 628 854 | 519 | 610 | 722 856 | 1117 | 326 | 399 | 465 | 597 817
20,1 21,9 | 239 | 26,2 | 30,1 | 20,7 | 219 | 239 | 26,2 | 30,1 | 220 | 243 | 258 | 28,2 | 32,5 | 20,1 | 21,9 | 23,9 | 26,2 | 30,1
16x2 367 449 | 544 | 671 917 | 417 | 461 | 559 | 687 937 | 561 | 689 | 780 931 | 1262 | 355 | 435 | 528 | 653 897
20,7 22,6 | 246 | 270 | 311 | 21,8 | 226 | 246 | 270 | 31,1 | 226 | 25,0 | 26,6 | 29,0 | 33,4 | 20,7 | 226 | 24,6 | 27,0 | 311
19x2 406 500 | 607 | 755 | 1043 | 464 | 513 | 623 | 772 | 1063 | 608 | 751 854 | 1027 | 1402 | 393 | 486 | 591 736 | 1021
21,8 242 | 259 | 285 | 32,8 | 229 | 242 | 259 | 285 | 328 | 246 | 26,7 | 284 | 310 | 36,1 | 21,8 | 242 | 259 | 285 | 32,8
20x2 452 581 680 849 | 1180 | 494 | 596 | 696 | 867 | 1201 | 719 | 852 | 971 1169 | 1639 | 438 | 564 | 662 | 829 | 1156
22,9 255 | 27,3 | 30,1 | 350 | 229 | 255 | 27,3 | 30,1 | 350 | 258 | 28,0 | 29,8 | 329 | 37,9 | 22,9 | 2555 | 27,3 | 30,1 35,0
24x2 481 619 | 725 | 906 | 1292 | 510 | 635 | 742 | 925 | 1317 | 762 | 905 | 1032 | 1288 | 1804 | 466 | 601 706 | 884 | 1264
22,9 255 | 27,3 | 30,1 | 350 | 245 | 255 | 27,3 | 30,1 | 350 | 258 | 28,0 | 29,8 | 329 | 39,8 | 22,9 | 255 | 27,3 | 30,1 35,0
27x2 497 641 752 | 943 | 1349 | 596 | 657 | 770 | 962 | 1373 | 780 | 928 | 1061 | 1327 | 2030 | 482 | 623 | 733 | 921 1321
24,5 26,8 | 288 | 31,7 | 36,9 | 25,7 | 26,8 | 28,8 | 31,7 | 36,9 | 27,0 | 293 | 31,3 | 350 | 41,7 | 245 | 26,8 | 28,8 | 31,7 | 36,9
30x2 580 723 | 853 | 1074 | 1545 | 628 | 740 | 871 | 1095 | 1571 | 858 | 1029 | 1181 | 1524 | 2137 | 563 | 703 | 831 | 1050 | 1514
25,7 28,1 | 30,2 | 333 | 388 | 257 | 28,1 | 30,2 | 333 | 388 | 28,2 | 306 | 33,1 | 36,6 | 41,7 | 257 | 28,1 | 30,2 | 33,3 | 38,8
37x2 611 762 | 898 | 1132 | 1627 | 643 | 779 | 918 | 1153 | 1655 | 902 | 1082 | 1287 | 1603 | 2197 | 593 | 741 876 | 1107 | 1595
25,7 28,1 | 30,2 | 333 | 388 | 284 | 28,1 | 30,2 | 333 | 388 | 28,2 | 30,6 | 33,1 | 36,6 | 47,0 | 257 | 28,1 | 30,2 | 33,3 | 38,8
40x2 627 783 | 925 | 1169 | 1684 | 728 | 801 | 945 | 1190 | 1712 | 920 | 1106 | 1316 | 1642 | 2604 | 608 | 762 | 902 | 1143 | 1651
28,4 31,2 | 336 | 375 | 433 | 290 | 31,2 | 336 | 375 | 433 | 309 | 345 | 369 | 404 | 479 | 284 | 31,2 | 33,6 | 37,5 | 433
44x2 710 888 | 1050 | 1362 | 1915 | 783 | 908 | 1072 | 1389 | 1946 | 1034 | 1332 | 1527 | 1855 | 2808 | 689 | 864 | 1024 | 1331 | 1878
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PRODUCT CATALOGUE

Wiring for Electric Facilities. TU 3500-022-59680332-2011

PuVv

Installation wire: PVC- compound insulation, no sheath.

PuV-HL

PuVng(A)-LS

Installation wire: cold-resistant PVC- compound insulation, no sheath.

Installation wire: low-smoke PVC- compound insulation, no sheath.

PuPng(A)-HF

Installation wire: halogen free insulation, no sheath.

PuGvV

Installation wire: extra-flexible core, PVC- compound insulation, no sheath.

PuGV-HL

Installation wire: extra-flexible core, cold-resistant PVC- compound insulation, no sheath.

PuGVng(A)-LS

Installation wire: extra-flexible core, low-smoke PVC- compound insulation, no sheath.

PuGPng(A)-HF

Installation wire: extra-flexible core, halogen free insulation, no sheath.

LS index in the grades of wires stands for Low Smoke.
HF index stands for Halogen Free.

APPLICATION

The wires are designed for electric installations, i.e. for fixed installations in illumination networks, as
well as for installation of electrical equipment, machines, mechanisms and tools at the nominal AC
voltage of 450/750V and frequency of max 400 Hz orat 1000V DC.

Wires with insulation made of PVC-compound and cold-resistant PVC-compound are laid single in
cable lines and feed circuits of indoor power collectors.

Wires with insulation made of reduced fire risk low smoke PVC-compound of ng(A)-LS-type are laid in
bunches in cable lines of indoor (closed) electric facilities, incl. electrical circuit laying in residential and
public buildings.

Wires with insulation made of halogen free polymer compounds of ng(A)-HF-type are designed for
electrical circuitlaying in public buildings, pre-school educational institutions, senior and residential care
housings, hospitals and children’s residential care homes.

OKP Code
350000

DESIGN

1. Conductor: soft copper wire; wire may be tinned or non-tinned.

Regular flexibility electrical conductors shall comply with the following classes of RSS 22483:

-class 1: nominal cross-section of max 10 mm?incl.;

- class 2: nominal cross-section from 10 mm’ and more.

Extra-flexible electrical conductors shall comply with class 5 of RSS 22483:

Cables and wires with electrical conductors made of copper tinned wire are marked with ‘I,

2. Insulation: PVC-compound for PuV, PuGV wires; cold-resistant PVC-compound for PuV-HL, PuGV-
HL wires; reduced fire risk low smoke PVC- compound for PuVng(A)-LS, PuGVng(A)-LS wires;
halogen free polymer compounds for PuPng(A)-HF, PuGPng(A)-HF wires.

Nominal insulation thickness is specified in the Appendix on page 158.

FIRE SAFETY PERFORMANCE

Unmarked and HL-type wires are flame-retardent when laid single and comply with the fire safety class
accordingto GOST 53315 item 01.8.2.3.4.

ng(A)-LS and ng(A)-HF-type wires are flame-retardent when laid in bunches and comply with the
following safety classes according to the above GOST:

ng(A)-LS: fire safety classitem 16.8.2.2.2;

ng(A)-HF: fire safety class 16.8.1.2.1;

Fire tests proved ng(A)-LS-type cables to be low smoke under conditions of burning or smouldering: the
transparency in the test cell lowered max 50%.

Fire tests proved ng(A)-HF-type cables to be low smoke under conditions of burning or smouldering: the
transparency in the test cell lowered max 40%.

ng(A)-HF-type cables are characterised by low chlorine hydride emission (max 5 mg/g) under conditions
of burning or smouldering of the insulation, cable sheath or protection hose.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:

..UHL and T, placement category 2
for HL-, ng(A)-LS, ng(A)-HF: ..UHL, placement category 2
Wires are resistant to ambient temperature within the range: from -50 ‘Cto +65°C
HL-type wires are resistant to ambient temperature within the range:.....from -60 ‘C to +65 °C

Laying and installation of cables without preheating is performed at temperature not
less than:

all wires except HL-type wire [T -15°C
HLAYDE WITES. ... vevvecvvssssssseesssscssssssssss s ..=30°C
Minimal bending radius at laying and installation:

extra-flexible wires 5 wire diameters
regular wires .10 wire diameter

Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 °C MiN..............ccooreeerrrrrrrrrerrrrrnnnns
Conductor continuos operating heating temperature max
Wire IeNGHN.....coueeeeie e
Guarantee use period ..2 years from date of input of the cable into operation
Service life Of WIrES, MIN..........cvoveeeeeeeeeeecee e 15 years
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PuvVv

Installation wire: PVC- compound insulation and sheath.

PuVV-HL

PuVVng(A)-LS

PuPPng(A)-HF

Installation wire: cold-resistant PVC- compound insulation and sheath.

Installation wire: low smoke PVC- compound insulation and sheath.

Installation wire: halogen free polymer compound insulation and sheath.

PuGVvv

Installation wire: extra-flexible core, PVC- compound insulation and sheath.

PuGVV-HL

Installation wire: extra-flexible core, cold-resistant PVC-compound insulation and sheath.

PuGVVng(A)-LS

Installation wire: extra-flexible core, low smoke PVC-compound insulation and sheath.

PuGPPng(A)-HF

Installation wire: extra-flexible core, halogen free polymer compound insulation and sheath.

LS index in the grades of wires stands for Low Smoke.
HF index stands for Halogen Free.

APPLICATION

The wires are designed for electric installations, i.e. for fixed installations in illumination networks, as
well as for installation of electrical equipment, machines, mechanisms and tools at the nominal AC
voltage of 450/750 V and frequency of max 400 Hzorat 1000V DC.

Wires with insulation made of PVC-compound and cold-resistant PVC-compound are laid single in
cable lines and feed circuits of indoor power collectors.

Wires with insulation made of reduced fire risk low smoke PVC-compound of ng(A)-LS-type are laid in
bunches in cable lines of indoor (closed) electric facilities, incl. electrical circuit wiring in residential and
publicbuildings.

Wires with insulation made of halogen free polymer compounds of ng(A)-HF-type are designed for
electrical circuit wiring in public buildings, pre-school educational institutions, senior and residential care
housings, hospitals and children’s residential care homes.

OKP Code
350000

DESIGN

1. Conductor: soft copper wire; wire may be tinned or non-tinned.

Regular flexibility electrical conductors shall comply with the following classes of GOST 22483:

-class 1: nominal cross-section of max 10 mm’incl.;

- class 2: nominal cross-section from 10 mm® and more.

Extra-flexible electrical conductors shall comply with class 5 of GOST 22483:

Cables and wires with electrical conductors made of copper tinned wire are marked with “I".

2. Insulation: PVC-compound for PuVV, PuGVV wires; cold-resistant PVC-compound for PuVV-HL,
PuGVV-HL wires; low smoke PVC-compound for PuVVng(A)-LS, PuGVVng(A)-LS wires; halogen free
polymer compounds for PuPPng(A)-HF, PuGPPng(A)-HF wires.

Nominal insulation thickness is specified in the Appendix on page 158.

3.Insulated conductors of multiple core cables shall be laid in flat formation.

4. Outer sheath: PVC-compound for PuVV, PuGVV wires; cold-resistant PVC- compound for PuV/V-
HL, PuGVV-HL wires; low smoke PVC-compound for PuVVng(A)-LS, PuGVVng(A)-LS wires; halogen
free polymer compounds for PuPPng(A)-HF, PuGPPng(A)-HF wires.
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FIRE SAFETY PERFORMANCE

Unmarked and HL-type wires are flame-retardent when laid single and comply with the fire safety
class according to GOST 53315 item 01.8.2.3.4.

ng(A)-LS and ng(A)-HF-type wires are flame-retardent when laid in bunches and comply with
the following safety classes according to the above GOST:

ng(A)-LS: fire safety class item 16.8.2.2.2;

ng(A)-HF: fire safety class 16.8.1.2.1;

Fire tests proved ng(A)-LS-type cables to be low smokeunder conditions of burning or
smouldering: the transparency in the test cell lowered max 50%.

Fire tests proved ng(A)-HF-type cables to be low smokeunder conditions of burning or
smouldering: the transparency in the test cell lowered max 40%.

ng(A)-HF-type cables are characterised by low chlorine hydride emission (max 5 mg/g) under
conditions of burning or smouldering of the insulation, cable sheath or protection hose.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:

for unmarked Wires.............c.cooeenrererinceinrireciicis
for HL-, ng(A)-LS, ng(A)-HF........ccoorviriiireinns
Wires are resistant to ambient temperature within the range:. from -50 °C to +65 °C
HL-type wires are resistant to ambient temperature within the range:.....from -60 ‘C to +65°C
Wires are resistant to ambient relative air humidity at max +35°C............ccccccccoeeeeerree max 98%

UHL and T, placement category 2
.UHL, placement category 2

Laying and installation of cables without preheating is performed at temperature not
less than:

all wires eXcept HL-YPE WIre........c..vuiuerieereecsnie e
HLAYPE WITES.... e

Minimal installation bending radius:
EXLra-flEXIDIE WITES........uiiriiiii s 5 wire diameters
TEQUIAN WIFES. ...t .10 wire diameters
Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 “C MiN...............ccoeeemrrrrerrrrrereeeennns
Conductor continuos operatlng heatlng temperature max
Construction wire length, min..
Guarantee use period...
Service life Of WIreS, MiN.........c.ovivirse s

2 years from date of input of the cable into operation
15 years




The installation sheathed wires, round

The installation sheathed wires, flat
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. - = o5 u— "6 ‘.6 E: Y Y= N— Y
° o o< on E o c2 [X"] )
Number and 5 2 Eg | EZ EL £2 el = - w
2 € 27, 2 | x T o 83 E £ g EX ET
nominal 9 -9 -5 | =22| -g= Number and 2 x g | X2 | E<p| 22
cross-section E ) 5 s ‘s 2 ‘s E, g "é ‘g’, g nommal_ s % g w3 5 j 5%s % % g
of cores, mm? 28 £2 £3 %; 2| 5% 3 cross-sectlor; 83 22 | £% | = § HE
g0 25 25 | 33 oo of cores, mm =< 25 | 23 = 253
=] (-8 é S é’ o ES L o0 3 S S S0
o 2 a 3% S =q | 22 |2
1_x 050 4.0 21 20 25 23 2 x 050 | 40x60 | 36 35 43 39
1 x 075 42 24 23 29 26
] a5 30 8 35 32 2 x 075 4,2x6,3 43 41 51 47
T 15 18 35 3 Y, 38 2 x 1,0 4,5x7,1 54 52 63 58
T x 25 52 47 5 53 50 2 x 15 4.8x7.,5 65 63 75 70
T x40 58 55 54 73 59 2 x 25 5,2x8,3 89 86 100 94
1 x 6,0 6,3 86 85 95 91 2 x 4,0 5,8x9,6 126 123 141 133
1 x 10 75 132 130 144 137 3 x 050 4,0x8,0 51 49 61 55
1 x 16 8,9 200 197 215 208 3 x 075 4,2x8,5 61 59 72 66
1 x 25 10,3 297 293 316 308 3 x 1,0 4,5%9,6 77 74 90 83
1 x 35 1,3 387 382 408 398 3 x 15 48x10,3 | 94 81 108 101
1 x 50 13,4 572 466 602 589 3 x 25 5,2x11,5 129 126 146 137
1 _x 70 15,0 742 735 777 761 3 x 40 5,8x13,5 186 181 207 196
1 x 95 17,1 997 988 1040 1021
1 x 120 19,1 1264 1253 | 1318 1293
1 x_ 150 20,9 1547 1534 | 1609 1581
1 _x 185 22,9 1909 1894 | 1981 1950
1 x 240 26,0 2448 2429 | 2540 2500
The installation sheathed wires, round The installation sheathed wires, flat
‘s o «2 | 59 - G g D | - -
e | E5 | s8¢ |E3.| E2 % | Be| g5 |9 |2t
Number and 9 g - £ 23 | 32| L2 Number and 52 =g | £ | *<p| =<2
nominal £ = - - cL<E| Zo . g X == -3 | ~SX| ~<=
. = ) w = 6 2g ocQ nominal SeE - = — w2 .| D -
cross-section 55 =3 6T | 2SE| =3 - SSE S oI oLl ocg
= ® < = E23| £a 3 cross-section g .2 - ; - - ; = oo
f 2 58 20 = ; S (=10 o0 = = £>3| ca 3
or cores, mm 5 o3 20 T2 ® 3 of cores, mm? £ =C m§ 20 =10
8 ;n. = ;E =4 ’ L ® S 20 ‘l‘n:_ ‘© >
zg 3E zd | 23 |3 za
1 x_ 0,50 42 22 21 27 24
1 x 0,75 4.4 26 25 31 28 2 x 050 4,2x6,3 39 37 47 43
1 x 1,0 48 32 31 38 35 2 x 075 4,4%6,8 47 45 55 51
1 i ;g g; gg 2; ‘5‘5 gl 2 x 10 4,8x7,6 58 56 69 63
T x40 64 7 70 81 77 2 x 15 5,1x8,2 71 68 82 76
1 x 6,0 6,9 89 87 100 94 2 x 25 5,6x9,1 95 92 109 102
1 x 10 8,4 145 142 159 152 2 x 40 6,4x10,8 140 137 158 149
1 x 16 9,5 204 200 220 213 3 x 050 42x85 55 53 6 60
1 25 11,3 307 303 329 320 : e
T 13,0 420 414 | 448 435 3 x 075 |44x9.2 67 64 4] 72
1 x 50 14,7 557 550 529 576 3 x 10 4,8x10,4 84 81 99 91
1 x 70 16,4 741 732 780 763 3 x 15 5,1x11,2 103 99 119 1M1
1 x 95 19,3 1011 999 | 1066 | 1041 3 x 25 56x12,7 | 140 135 159 149
1 x 120 20,9 1246 1233 1307 1280 : : -
1 x_ 150 234 1554 | 1538 | 1631 | 159 8 x 40 64x152 | 208 202 [233 | 220
1 x 185 25,6 1895 1877 | 1985 1945
1 x_ 240 29,0 2503 2481 2610 2564
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KuVVv

Installation wire: PVC- compound insulation and sheath.

KuVV-HL
KuVVng(A)-LS

KuPPng(A)-HF

KuGVVvV
KuGVV-HL
KuGVVng(A)-LS

fume and gas emission.
KuGPPng(A)-HF

LS index in the grades of wires stands for Low Smoke.
HF index stands for Halogen Free.

APPLICATION

The wires are designed for electric installations, i.e. for fixed installations in illumination networks, as well
as for installation of electrical equipment, machines, mechanisms and tools at the nominal AC voltage of
300/500 V and frequency of max 400 Hz.

Wires with insulation made of PVC-compound and cold-resistant PVC-compound are laid single in cable
lines and feed circuits of indoor power collectors.

Wires with insulation made of low smoke PVC-compound of ng(A)-LS-type are laid in bunches in cable
lines of indoor (closed) electric facilities, incl. electrical circuit wiring in residential and public buildings.
Wires with insulation made of halogen free polymer compounds of ng(A)-HF-type are designed for
electrical circuit wiring in public buildings, pre-school educational institutions, senior and residential care
housings, hospitals and children’s residential care homes.

OKP Code
350000

DESIGN

1. Conductor: soft copper wire; wire may be tinned or non-tinned.

Regular flexibility electrical conductors shall comply with the following classes of GOST 22483:

-class 1: nominal cross-section of max 10 mm’incl.;

- class 2: nominal cross-section from 10 mm* and more.

Extra-flexible electrical conductors shall comply with class 5 of GOST 22483:

Cables and wires with electrical conductors made of copper tinned wire are marked with “L".

2. Insulation: PVC-compound for KuVV, KuGVV wires; cold-resistant PVC-compound for KuVV-HL,
KuGVV-HL wires; low-smoke PVC-compound with low fume and gas emission for KuVVng(A)-LS,
KuGVVng(A)-LS wires; halogen free polymer compounds for KuPPng(A)-HF, KuGPPng(A)-HF wires.
Nominal insulation thickness is specified in the Appendix on page 158.

3. Stranding: insulated conductors of two-, three-, four- and five-core cables are stranded. The
colouring of stranding is specified in the Appendix on page 158.

4. Outer sheath: PVC- compound for KuVV, KuGVV wires; cold-resistant PVC-compound for KuVV-HL,
KuGVV-HL wires; low-smoke PVC-compound with low gas emission for KuvVng(A)-LS, KuGVVng(A)-
LS wires; halogen free polymer compounds for KuPPng(A)-HF, KuGPPng(A)-HF wires.
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Installation wire: cold-resistant PVC- compound insulation and sheath.
Installation wire: low smoke PVC- compound insulation and sheath.

Installation wire: halogen free polymer compound insulation and sheath.

Installation wire: extra-flexible core, PVC- compound insulation and sheath.
Installation wire: extra-flexible core, cold-resistant PVC- compound insulation and sheath.

Installation wire: extra-flexible core, low smoke PVC- compound insulation and sheath, with low

Installation wire: extra-flexible core, halogen free polymer compound insulation and sheath.

FIRE SAFETY PERFORMANCE

Unmarked and HL-type wires are flame-retardant when laid single and comply with the fire safety
class accordingto GOST 53315 item 01.8.2.3.4.

ng(A)-LS and ng(A)-HF-type wires are flame-retardant when laid in bunches and comply with the
following safety classes according to the above GOST:

ng(A)-LS: fire safety class item 16.8.2.2.2;

ng(A)-HF: fire safety class 16.8.1.2.1;

Fire tests proved ng(A)-LS-type cables to be low smokeunder conditions of burning or
smouldering: the transparency in the test cell lowered max 50%.

Fire tests proved ng(A)-HF-type cables to be low smokeunder conditions of burning or
smouldering: the transparency in the test cell lowered max 40%.

ng(A)-HF-type cables are characterised by low chlorine hydride emission (max 5 mg/g) under
conditions of burning or smouldering of the insulation, cable sheath or protection hose.

TECHNICAL STANDARDS

Ambient class according to GOST 15150-69:
for unmarked WIres...........cocverniccieinciniicieens
for HL-, ng(A)-LS, ng(A)-HF.
Wires are resistant to ambient temperature within the range:. .
HL-type wires are resistant to ambient temperature within the range.
Wires are resistant to ambient relative air humidity at max +35°C......

... UHL and T, placement category 2
.UHL, placement category 2
...from -50 ‘Cto +65°C
from -60 °C to +65 °C
..max 98%

Laying and installation of cables without preheating is performed at temperature not
less than:

all wires eXCept HL-YPE WIFE...........cveuiiciiriicceecieeees e -15°C
HLAYPE WITES.......oooooeeooeoeeoeeeoeeeeeooeeeseseeossnsensesssssssssssssessesesseeneeee s -30°C
Minimal bending radius at laying and installation:

extra-flexible WIres............ccocviiiciiieiis s 5 wire diameters

TEGUIAT WIFES ... 10 wire diameters
Electrical resistance of conductors insulation calculated for 1 km of cable and at the
temperature of +20 °C MIN..........ovvvvierrrvveeensresecsesessesssessesssssesssssesseseesseees
Continuous heating temperatures of electrical conductors, MaX............ccceeerrererenenenns +70°C
Cable construction length, no less than

FTOM 1,510 16 MM’ ..o se e eee s eees s ess e eesee e ..250m
FTOM 25 MM” NG MOTE. ..o 200 m
Guarantee use period 2 years from date of input of the cable into operation
SEIVICE lIfE... et 15 years
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Se| Zg| ¥ |89 |5y
Number and gE Ed Ef¢ Ega E&gh
nominal £ - = -3 | = T=| -Sx
cross-section 85 | 53 | 5% |5 9¢ 526
T8 = J S = o=
of cores, mm? L © £3 53 |EQ3| £a 3
22 20 20 |2 20
5S a3 | 25 (39 33
o =X ¥ |2¢ | 3%
2 x 0,75 6,8 62 59 75 68
2 x 1,0 7,6 78 75 94 85
2 x 15 8,2 95 91 113 103
2 x 25 9,7 139 133 165 150
2 x 40 11,4 201 193 235 216
2 x 6,0 12,4 248 239 287 264
2 x 10 15,0 388 375 443 412
2 x 16 171 541 525 611 571
2 x 25 21,1 839 815 945 885
2 x 35 241 1126 1095 1260 1183
2 x 50 27,6 1497 1458 1671 1572
3 x 075 71 72 69 85 78
3 x 10 8,0 91 87 108 99
3 x 15 9,2 124 119 146 134
3 x 25 10,2 166 160 192 178
3 x 40 12,0 244 236 279 260
3 x 6,0 13,1 304 294 344 322
3 x 10 15,9 484 471 540 510
3 x 16 18,6 702 685 776 735
3 x 25 22,5 1066 1043 1172 1115
3 x 35 25,6 1439 1409 1572 1500
3 x 50 29,4 1921 1883 2093 2001
4 x 0,75 7,7 85 82 100 92
4 x 1,0 9,2 121 116 143 131
4 x 15 9,9 148 142 173 159
4 x 25 11,1 200 193 230 214
4 x 4,0 13,1 297 288 336 316
4 x 6,0 14,3 373 363 417 393
4 x 10 17,4 600 586 663 630
4 x 16 20,4 874 856 957 913
4 x 25 25,2 1358 1331 1481 1417
4 x 35 28,3 1807 1774 1954 1876
4 x 50 32,5 2418 2376 2608 2509
5 x 075 8,3 99 95 116 107
5 x 1,0 10,0 141 135 165 152
5 x 15 10,8 173 167 201 186
5 x 25 12,1 236 229 269 252
5 x 40 14,4 354 344 398 375
5 x 6,0 15,7 445 434 496 470
5 x 10 19,6 739 723 815 776
5 x 16 22,4 1055 1034 1148 1100
5 x 25 27,8 1642 1611 1781 1710
5 x 35 31,2 2191 2154 2356 2271
5 x 50 36,3 2969 2920 3192 3078
2x25+1x16 214 953 931 | 1051 | 998
2x35+1x16 241 1226 1198 1348 1281
2x50+1x25 28,0 1680 1643 1841 1753
3x25+1x16 24,3 1248 1222 1364 1303
3x35+1x16 26,4 1566 1537 1695 1627
3x50+1x25 SIS 2183 2143 2364 2269
4x25+1x16 27,8 1582 1549 1727 1651
4x35+1x16 31,2 2063 2024 2241 2147
4x50+1x25 36,3 2820 2767 3058 2933

5 £ g 52 s . Sy
Number and SE _5:. geg | ES Eim
nominal g < - .= =5 | - <P - i
cross-section 835 5 3 w2 | 5Dg| 028
2 ° 8 -~ ; - Il - s = E o H
of cores, mm L © = £3 | £ 23| %
22 | 29 o = 2
5§ o3 20 |32 |=2¥
o =X =2 | =2
2 x 0,75 6,3 56 53 67 61
2 x 1,0 71 71 68 85 77
2 x 15 7,5 85 81 101 92
2 x 25 8,3 114 110 132 122
2 x 4,0 10,2 175 169 203 187
2 x 6,0 11,2 228 221 261 242
2 x 10 13,2 339 329 383 358
2 x 16 16,0 1% 501 577 542
2 x 25 19,2 778 758 867 816
2 x 35 21,2 1001 977 1106 1046
2 x 50 25,0 1457 1424 1602 1519
3 x 075 6,6 65 63 77 71
3 x 10 74 83 80 98 90
3 x 15 7.9 102 98 118 109
3 x 25 9,4 152 147 175 162
3 x 40 10,8 216 209 245 229
3 x 6,0 11,9 286 279 320 301
3 x 10 14,0 432 422 477 452
3 x 16 17,0 662 648 724 690
3 x 25 20,4 1007 987 1097 1048
3 x 35 22,5 1308 1285 1413 1356
3 x 50 26,6 1917 1885 2062 1984
4 x 0,75 71 78 75 91 84
4 x 1,0 8,0 99 96 116 107
4 x 15 9,2 135 130 156 145
4 x 25 10,1 184 179 209 196
4 x 4,0 11,7 264 257 297 279
4 x 60 12,9 354 346 392 372
4 x 10 15,3 540 528 590 563
4 x 16 19,1 849 832 922 883
4 x 25 22,4 1271 1249 1370 1318
4 x 35 25,2 1680 1653 1802 1738
4 x 50 29,3 2436 2401 2596 2513
5 x 075 7,7 91 87 106 98
5 x 1,0 9,3 129 124 151 139
5 x 15 9,9 158 153 182 169
5 x 25 11,0 218 212 247 231
5 x 40 12,8 316 307 352 888
5 x 6,0 14,1 426 416 468 446
5 x 10 16,8 652 639 708 679
5 x 16 21,0 1027 1009 1110 1067
5 x 25 25,1 1567 1541 1685 1624
5 x 35 27,8 2044 2014 2181 2110
5 x 50 32,4 2973 2934 3154 3062
2x25+1x16 20,4 940 919 1034 982
2x35+1x16 21,5 1122 1100 1221 1167
2x50+1x25 25,3 1649 1618 1785 1711
3x25+1x16 22,4 1204 1118 1307 1252
3x35+1x16 24,4 1497 1471 1614 1552
3x50+1x25 28,3 2174 2140 2326 2246
4x25+1x16 25,1 1500 1472 1622 1557
4x35+1x16 27,8 1911 1879 2057 1980
4x50+1x25 32,4 2780 2737 2972 2871
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APPENDIX

1. Nominal insulation thickness

Nominal cross- Nominal insulation thickness, mm
section of cores, mm® -
wires cables
0,50 0,6 -
0,75 0,6 0,5
1,00 0,7 0,6
1,50 0,7 0,6
2,50 0,7 0,6
4,00 0,8 0,7
6,00 0,8 0,7
10,00 1,0 0,8
16,00 1,0 0,8
25,00 1,2 1,0
35,00 1,2 1,0
50,00 1,4 1,2
70,00 1,4 -
95,00 1,6 -
120,00 1,6 -
150,00 1,8 -
185,00 2,0 -
240,00 22 -

2. Colouring of insulation

Insulated conductors of multiple core shall be of different colours. Colouring shall be solid. Recommended conductor colours are
specified in the table below:

Number of Insulation colouring
ic;otr;](éug;%rlsé conductor sequence number
1 2 8 4 5)
2 Brown Blue
3 Brown Black Grey* — —
Brown Blue Green andyellow — —
Brown Black Grey* Blue —
N Brown Black Grey* Green and yellow —
Brown Black Grey* Black Blue
° Brown Black Grey* Blue ?gﬁoevr; and
*- or original colour

Itis not recommended to use red and white colours for electric conductors colouring.

Main conductors may be coloured differently upon agreement with the customer.

Insulation of single-core cables can be made in any colour specified in the table or in any different colour upon agreement with the
customer.

Insulation of neutral conductor (N) shall be blue.

Insulation of grounding conductor (PE) shall be made in two colours (green and yellow); one colour should cover min 30% and max
70% of the insulation; the other colour shall cover the rest.

Conductors may coloured by coating.
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Communication Wires

TRP under TU 16.K04.005-89
Telephone conductor: distributive, single pair with copper solid conductors, insulated with
polyethylene, distributive foundation.

TRV under TU 16.K04.005-89
Telephone conductor: distributive, single pair with copper solid conductors, PVC insulated with
polyethylene, distributive foundation.

APPLICATION DESIGN
Conductors are designed for stationary 1. Conductors: copper solid conductors, diameter 0,4 or 0,5 mm.
concealed or open drop distribution of 2. Insulation: polyethylene, thickness 0,7 mm, applied on current-carrying conductors, laid in parallel in plane,
telephone distribution network indoor with separate foundation 0,9 x 2,0 mm.
and on the external building walls. TECHNICAL STANDARDS
Ambient class
OKP CODES for TRP UHL and T: placement category 1 according to GOST 15150-69
35751101 conductor TRP for TRV UHL: placement category 3.1 according to GOST 15150-69
35751201 conductor TRV Relative air humidity at max +35°C . ...max 98%
High ambient air temperature....... ..+65°C
Low ambient air temperature in the context of hardwiring:
FOT TRP... e s -60°C
FOF TRV, oovvvvvecevvssssssssssssssse s sssssssssss s 40°C
Electric resistance of current-carrying conductor:
diameter 0,4 mm, max 148 Q/km
diameter 0,5 mm, max 94 Q/km

for TRP

AC test voltage during 2 min. after 5 min period
Breaking wire stress, not less than:

with current-carrying conductors of 0,4mm diameter...........oovrirrrrernrenneesens 48N
with current-carrying conductors of 0,5mm diameter...........cccooeiinirnenncics s 73,5N
Laying and installation of cables without preheating is performed at temperature not less than:

fOr TRP...voe s

Bending radius not less than tenfold value of minimal outer size
Construction length, not less than...........

Guarantee use period
Minimal service life:
For outer laying 12 years

5 years date of input of the cable into operation

For inner laying 25 years
Type, number of cores, Nominal outer conductor Reference weight of 1 km cond., kg
conductor diameter, mm size, mm TRP TRV
TRV, TRP 2 x 0,4 2,2x6,4 8,6 11,2
TRV, TRP 2 x 0,5 2,3x6,6 10,6 13,1
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APPLICATION

Conductors are designed for
exploitation under voltage up to
380V, frequency up to 10 kHz on
telephone lines and distribution
networks.

OKP CODES
357711

PRODUCT CATALOGUE

PRPPM under TU 16-705.450-87
Single pair conductors: copper solid conductors, polyethylene insulation/protective cover for
telephonic communication and broadcast networks

PRPVM under TU 16-705.450-87
Single pair conductors: copper solid conductors, polyethylene insulation, PVC plastic cover for
telephonic communication and broadcast networks.

DESIGN

1. Conductors: copper, diameter 0,9 or 1,2 mm.

2. Insulation/protective cover: applied on current-carrying conductors, laid in
parallel in one plane. Thickness of insulation/protective cover on wires of 0,9-1,2
mm diameter, on wires of 1,2-1,4 mm diameter.

TECHNICAL STANDARDS
Ambient class:
for PRPPM: UHL and T, placement category 1 according to GOST 15150-69
for PRPVM: U, UHL, placement categories 1 and 4 according to GOST 15150-69

Relative air humidity @t Max +35°C.............coorrvvvvvrrereessiessseessissssesssissesssssssssesssssssss s max 98%
High ambient air temperature
for PRPPM
for PRPVM
Low ambient air temperature in the context of hardwiring:
FOF PRPPIM......otiiiici et -40'C
FOF PRPVIM....oociiiii ittt -60'C
Electric resistance of current-carrying conductor:
diameter 0,9 MM, MAX........ooveiieieieeee ettt ettt 28,4 a/lkm
diameter 1,2 MM, MAX........covevereieieieiiee e e aerena 16,0 o/km

Service capacity:
with current-carrying conductors of 0,9mm diameter, max...50 nF/km (PRPPM), 87 nF/km

(PRPVM)
with current-carrying conductors of 1,2mm diameter,max................ 6,0 nF/km (PRPPM),
88 nF/km (PRPVM)
Laying and installation of cables is performed at temperature not less than:..........c.ccccocovennenes -10°C
Bending radius not less than tenfold value of minimal outer size
Construction IENGHN, MIN........ccovrieieceee sttt ensensennns 500m
Type, number of cores, Nominal outer Reference weight of 1 km cond., kg
conductor diameter, mm conductor size, mm
PRPPM PRPVM
PRPPM 2 x 0,9 3,3x6,6 26,9 31,7
PRPPM 2x 1,2 4,0x8,0 427 50,1
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APPLICATION

Wires are designed for temporary
inclusions in crosses of telephone
stations under constant voltage up

to 120 V.

OKPP CODES
35786202 — PKSV wires

APPLICATION

Wires P-274M are designed for
field communication: burial laying
is allowed, ground laying, staking
suspension or ground features,
temporary laying through water
barriers.

OKPP CODES
35764160 — P-274M wires

162
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PKSV under TU 16.K71-8-90
Jumper office wires: two, three of four solid copper conductors, insulated with PVC-
compound

DESIGN

1. Conductors: solid copper conductor, diameter 0,4 and 0.5 mm.
2. Insulation: PVC-compound with 0,25 mm thickness.

3. Stranding: two, three or four insulated cores stranded into
wire with strand pitch up to 15 diameters of stranding.

TECHNICAL STANDARDS

Ambient class: UHL placement category 4, 5 and T placement categories 2, 3, 4 according to
GOST15150-69

High ambient air teMPErature. . ............oo oot e +50°C

Low ambient air temMPerature. ...........oouiiiiii s -10°C
Relative humidity..........ccccooevvveiiieiiiienns .. up to 80%
High relative humidity tropicalized +35°C...........coeeurvriririieieieieieeeieee e up to 98%
Electric resistance of current-carrying conductor:
diameter 0,4 MM, MAX.........uiiiiiiiiiiiie et e e e e e e e e e e e e e e e ee e e e e eeenaneees 148 0/km
diameter 0,5 MM, MAX......c...uiiiieeiiecieie et e e e e e e e e e e e e e e e e eeaan s 94 o/km
Electric resistance of insulation, scaled on 1 km of length and 20°C temperature:
under temperature +20°C and normal relative humidity, min................cccccceeeveen.... 100 MQ
under temperature +35°C and 98% relative humidity (T performance), min............... 60 Mq

Breaking wire stress of insulated current-carrying conductor:
0,4mm diameter, min
0,5mm diameter, min

Laying and installation is performed at temperature not less than:.............ccccoiiiiiiiiiie -5°C

Bending radius notless than ..........cccccoiiiiiiiiniie e tenfold value of minimal outer wire size

Construction wire length, not less than.

Guarantee use period...........cccceceeveennne .

Service life, NOL1ESS than. ......o.eiii e e

: Maximal outer Reference weight
Label size Conductor color diameter, mm of 1 km wire, kg
PKSV 2x0,4 white, blue 2,3 3,8
PKSV 3x0,4 white, blue, red 2.5 5,6
PKSV 4x0,4 white, blue, red, green 2,9 7,5
PKSV 2x0,5 white, blue 2,8 5,3
PKSV 3x0,5 white, blue, red 3,0 7.8
PKSV 4x0,5 white, blue, red, green 3,4 10,5

P-274M under TU 16-505.221-78

Wire: conductors made of copper and steel galvanized wires, polyethylene insulation of
low pressure

1. Conductors: stranded from 3 steel wires of 0,3mm diameter

and 4 copper wires of 0,3mm diameter.

2. Insulation: light-stabilized polyethylene of high density with 0,5 mm
thickness.

3. Two insulated cores: with maximal diameter 2,3 mm strained in pair
with strand pitch 80-100 mm.

TECHNICAL STANDARDS

Ambient Class.........oooiiiiiiiii UHL placement category 1-5 under GOST 15150-69
High ambient air temperature. ..o +65'C
Low ambient air teMPerature. ...........oouiiiiiiiii e -50°C
Relative air humidity at max 35°C...........cccceevririririnnns ...max98%
Conductor resistance difference at 1 km length, MmaX..........ccccooiiiiiiiiiiii e 3,00 Q
CCC rESIStANCE, M@X....iiiiiiiiiiiiii e ettt e e e e ettt e e e e e et e e e e e e e es e eeeeeeeeeanreaaaeaaen s 65 O/km
Insulation resistance after 1 hour of presence in water under 20°C, Min..........c..coco........ 1000 MQ/km

Breaking stress of insulated conductor min
Construction wire length, min...................... .
WVIFE MASS, MAX.....eiiiiiiiiiiiiee e e e ettt e e e ettt e e e e e et e e e e e e et s e e e e e e eesaaaeeeeeeeesasaeaeeeeeenssnneeens 15 kg/km
MINIMAl SEIVICE lIf. ... 15 years
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Wires for Overhead Transmission Lines

A, AKP under GOST 839-80

APPLICATION

Non-insulated mark A wires are designed
for electrical power transmission in
overhead transmission lines, in air
atmosphere of | and |l types under

the condition of keep in atmosphere of
sulfur gas up to 150 mg/m? per night

(1.5 mg/m°) on shore of all macroclimatic
regions under GOST15150 UHL
performance, except TV and TS.
Non-insulated mark A wires are designed
for electrical power transmission on the
seashores, salt-water lakes, in industrial

areas and saline sands, and adjacent areas

with air atmosphere of | and Il types on

shore and sea of all macroclimatic regions

under GOST15150 UHL performance.

OKP CODES:
351141

Number of wires in conductor, their nominal diameter,
number of layers and construction length of A and AKP
wires are introduced in table (parameter value for A and

Non-insulated conductors, stranded from alumunium wires
DESIGN

Mark A: wires consist of aluminum wires, stranded

with regular stranding, with stranding direction of neighbor
layers in opposite sides, outer layer has right stranding direction.
Mark AKP: mark A wire, but inter-wire space of the whole

wire, except outer surface, is filled with neutral lubricant with
high thermal resistance.

TECHNICAL STANDARDS

Cable conductor continuos operating heating temperature max......... +90°C
Guarantee use period:4 years from date of input of the cable into operation
Service life:

Wires of Atype, MiN......ccoiiiiiiiii e 45years
Wires of AKP type, Min.........cooiiiiiiiiiiee e 25years

Calculated design and technical parameters of A and AKP wires are
introduced in table (parameter value for A and AKP wires)

AKP wires)

] 3 3 o = i St 3 02 » =
g< 5 o E 5 gE e g 5 § | 58te | £.§8 | 3= @0
82 8 £E 8 s E 59 2 3 #2552 | =22 o 2
OB — E - Z - o0 F. 0. £ %0 o 3 o= St =3
T e o =6 o T O = QE Qe s £ oEE & 2uan © = 3
g9k o e = £% Sog | 98| SE| 535 | 2928 22 GEL
0 | £ | fE | £ | iS s | 8 | g | BzEg| 3Em | 38 | E:%
25 s 33 s Z5 2§ |8 | = | g8 | a 2| Eg | 3B
16 7 1,70 1 4500 16 159 | 510 | 1,8007 3021 43,0 0,5
25 7 2,13 1 4000 25 249 | 640 | 1,1498 4500 68,0 0,5
35 7 2,50 1 4000 35 343 | 7,50 | 0,8347 5913 94,0 0,5
50 7 3,00 1 3500 50 495 | 9,00 | 05784 8198 135,0 0,5
70 7 3,55 1 2500 70 69,3 | 10,70 | 0,4131 11288 189,0 1,0
95 7 4,10 1 2000 95 92,4 12,30 0,3114 14784 252,0 1,0
120 19 2,80 2 1500 120 117,0 | 14,00 | 0,2459 19890 321,0 16
150 19 3,15 2 1250 150 148,0 | 15,80 | 0,1944 24420 406,0 20
185 19 3,50 2 1000 185 182,8 | 17,50 | 0,1574 29832 502,0 25
240 19 4,00 2 1000 240 238,7 | 20,00 | 0,1205 38192 655,0 33
300 37 3,15 2 1000 300 288,3 | 22,10 | 10,1000 47569 794,0 54
350 37 3,45 3 1000 350 3458 | 24,20 | 0,0833 57057 952,0 65
400 37 3,66 3 1000 400 389,2 | 25,60 | 0,0740 63420 1072,0 73
450 37 3,90 3 1000 450 4491 | 27,30 | 0,0642 71856 1206,0 84
500 37 4,15 3 1000 500 5004 | 29,10 | 0,0576 80000 1378,0 94
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APPLICATION

Non-insulated AS mark wires are designed
for electrical power transmission in overhead
transmission lines, in air atmosphere of | and
Il types under the condition of keep in
atmosphere of sulfur gas up to 150 mg/m’
per night (1.5 mg/m®) on shore of all
macroclimatic regions under GOST 15150
UHL performance, except TV and TS.

Non-insulated ASKS mark wires are designed
for electrical power transmission on the
seashores, salt-water lakes, in industrial
areas and saline sands, and adjacent areas
with air atmosphere of | and Ill types under
the condition of keep in atmosphere of sulfur
gas up to 150 mg/m? per night (1.5 mg/m®)
and chloride salts up to 200 mg/m?* on shore
and sea of all macroclimatic regions under
GOST15150 UHL performance, except TV.

PRODUCT CATALOGUE

AS, ASKS, ASKP, ASK GOST 839-80
Non-insulated conductor, consisting of steel core and aluminum wires.

DESIGN

AS mark:

Conductors consist of steel core and aluminum wires, stranded with regular
stranding with stranding direction of neighbor layers in opposite sides, outer layer
has right stranding direction.

ASKS and ASKP mark:

AS mark wires, but inter-sire space of steel core, including its outer surface, is filled

with neutral lubricant with high thermal resistance.

ASK mark:

AS mark wires, but steel core is insulated with two bands of mylar reflective film
sheet. Bunched streel core under mylar reflective film sheets is to be covered with
thermal resistance lubricant.

TECHNICAL STANDARDS

Cable conductor continuos operating heating temperature max............cccoccceeenee. max 90°C
Guarantee use period...........cccccveuene 4 years from date of input of the cable into operation
Service life Of AS, MN......iiiii e 45 years
Service life of ASKS, min........ ....25 years
Service life Of ASKP, ASK MIN.. ... e a e 10 years

OKP CODE

Non-insulated AS mark wires are 351151

designed for electrical power transmission in
overhead transmission lines, in air
atmosphere of | and Il types under the
condition of keep in atmosphere of sulfur
gas up to 150 mg/m2 per night (1.5 mg/m3)
on shore of all macroclimatic regions under
GOST 15150 UHL performance,

except TV and TS.

Non-insulated ASKS mark wires are
intended for electrical power transmission
on the seashores, salt-water lakes, in
industrial areas and saline sands, and
adjacent areas with air atmosphere of |

and Il types under the condition of keep in
atmosphere of sulfur gas up to 150 mg/m2
per night (1.5 mg/m3) and chloride salts up
to 200 mg/m2 on shore and sea of all
macroclimatic regions under GOST15150
UHL performance, except TV.

Calculated design and technical parameters of AS, ASKS, ASKP, ASK wires are introduced in table:

Nominal corss-section Diameter, mm ¢ Elec:nctal reSISttanfcf K Breaking wire stress, N,
(aluminum/steel, mm?) Conductors Steel core ov:i?:z::erc;(;?nﬂ ‘L m not less than
, Q, up to

16/2,69 5,6 1,9 1,7818 6220

24,9/4,115 6,9 2,3 1,1521 9296
36,9/6,15 8,4 2,8 0,7774 13524
40/6,7 8,74 2,91 0,7172 14400
48,2/8,04 9,6 3,2 0,5951 17112
63/10,5 10,97 3,66 0,4553 21630
95,4/15,9 13,5 4,5 0,3007 33369
100/16,7 13,82 4,61 0,2868 34333
118/18,8 15,2 5,6 0,2440 41521
114/26,6 15,4 6,6 0,2531 49465
148/18,8 16,8 5,6 0,2046 46307
149/24,2 17,1 6,3 0,2039 52279
147/34,3 17,5 7,5 0,2061 62643
187/24,2 18,9 6,3 0,1540 58075
181/29 18,8 6,9 0,1591 62055
185/43,1 19,6 8,4 0,1559 77767
244/31,7 21,6 7,2 0,1182 75050
236/38,6 21,6 8,0 0,1222 80895
301/38,6 24,0 8,0 0,0958 90574
295/47,8 241 8,9 0,0978 100623
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Number of wires in conductor, their nominal diameter, number of layers and construction length of AS wires is introduced in table:

. A":)Tt'::'xif:" Steel core | Number of layers £ g g Weight of km wire, kg
g“& g % c g c
(3]
< E— 3 3 @ % % % E g t 5 Lubricant for wire ‘3 [
§ s 5 £ E H £ E £ 4 529 5 § oy 5 2€ of types % £
ES | 5 | 35| 5 | 25| 2 | F | 588| B3 § = 58 B3
4 s £ e £2 £ = €85| 28 g g n5 5
o 2 E g 2 Eg S o g %o @ E n g3 8 <
z € Ss € 2s 3 o S 5 2 s 55
3 = 3 5 &8 3 < ASKS | ASPKP 3%
16/2,7 6 1,85 1 18,5 1 6,00 3000 44,0 20,9 64,9 1,0 1,0 -/0,56
25/4,2 6 2,30 1 23,0 1 - 6,00 3000 67,9 32,4 100,3 1,5 1,5 -/0,56
35/6,2 6 2,80 1 28,0 1 - 6,00 3000 100,0 48,0 148,0 2,5 2,5 -/0,84
40/6,7 6 2,91 1 29,1 1 - 6,00 3000 - - 161,3 - - -
50/8,0 6 3,20 1 32,0 1 - 6,00 3000 132,0 63,0 195,0 3,0 3,0 -/0,84
70/11 6 3,80 1 38,0 1 - 6,00 2000 188,0 88,0 276,0 4,5 45 1/1,12
95/16 6 4,50 1 45,0 1 : 6,00 1500 261,0 124,0 385,0 6,0 6,0 /1,4
100/16,7 6 4,61 1 46,1 1 - 6,00 1500 - - 403,2 - - -
120/19 26 2,40 7 18,5 2 1 6,25 2000 324,0 147,0 471,0 11,0 35,0 9/2
120/27 30 2,20 7 22,0 2 1 4,29 2000 320,0 209,0 528,0 14,0 37,0 12/2
150/19 24 2,80 7 18,5 2 1 7,85 2000 407,0 147,0 554,0 12,0 42,0 9,2
150/24 26 2,70 7 21,0 2 1 6,14 2000 409,0 190,0 599,0 14,0 44,0 11/2
150/34 30 2,50 7 25,0 2 1 4,29 2000 406,0 269,0 675,0 18,0 48,0 15/2
185/24 24 3,15 7 21,0 2 1 7,71 2000 500,0 190,0 705,0 14,0 53,0 11/2
185/29 26 2,98 7 23,0 2 1 6,24 2000 509,0 228,0 728,0 16,0 52,0 13/2
185/43 30 2,80 7 28,0 2 1 4,29 2000 517,0 337,0 846,0 23,0 61,0 18/2
240/32 24 3,60 7 2,40 2 1 7,71 2000 673,0 248,0 921,0 17,0 74,0 14/2
240/39 26 3,40 7 2,65 2 1 6,11 2000 650,0 302,0 952,0 22,0 74,0 16/2
240/56 30 3,20 7 3,20 2 1 - 2000 664,0 441,0 1105,1 30,0 78,0 22/3
300/39 24 4,00 7 2,65 2 1 7,81 2000 650,0 302,0 1132,0 22,0 76,0 16/2
300/48 26 3,80 7 2,95 2 1 6,16 2000 830,0 302,0 1186,0 27,0 87,0 19/3
M GOST 839-80
Non-insulated conductor from one or stranded from some copper wires
APPLICATION
DESIGN Non-insulated M mark wires are
designed for electrical power
Conductors consist of one or some copper wires, transmission in overhead transmission
stranded with regular stranding with stranding lines, in air atmosphere of Il and Il types
direction of neighbor layers in opposite sides, on shore and sea of all macroclimatic
outer layer has right stranding direction. regions under GOST15150 UHL
performance.
OKP CODES:
351111
TECHNICAL STANDARDS
Number of wires in conductor, their nominal diameter, Calculated design and technical parameters of M wires are
number of layers and construction length of M wires introduced in table (parameter value for M wires)
are introduced in table (parameter value for M wires)
»n - -
g E| £ | s g 5 | Bfge| o8 | B2
2 R 3 B E“ Nominal core 3 g 5 ::: 5 ) § 5 gg
- 5 |£88 | % Sg . 5 | g | 8iz;| 3%¢ 5
Nominal core o £ g = ° ==t cross-section, v = 5 E EE5SE - 22
cross- o &> @ » c mm? @ > s5e0 | £2£ $5
section, mm? e Z5 2 2 co o = £5%Y © o g2
£ £ E 3 S S GorR | L2 £o
=] — =900 m < <
4 o =2 w* - -
4 1 2,24 - 2200 4 3,94 2,2 4,6009 1161 35
6 1 2,76 - 1500 6 5,85 2,8 3,0701 2467 52
10 1 3,57 - 900 10 9,89 36 1,8197 3881 88
16 7 1,70 1 4000 16 15,9 5,1 1,1573 6031 142
25 7 2,13 1 3000 25 24,9 64 0,7336 9463 224
35 7 2,60 1 2500 35 34,61 75 0,5238 13141 311
50 7 3,00 1 2000 50 49,4 9 0,3688 17455 444
70 19 2,13 2 1500 70 67,7 10,7 0,2723 27115 612
95 19 2,50 2 1200 95 94 12,6 0,1944 37637 850
120 19 2,80 2 1000 120 117 14 0,1560 46845 1058
150 19 3,15 2 800 150 148 15,8 0,1238 55151 1338
185 37 2,50 2 800 185 183 17,6 0,1001 73303 1659
240 37 2,84 3 800 240 234 19,9 0,0789 93837 2124
300 37 3,15 3 600 300 288 22,1 0,0637 107422 2614
400 37 3,66 3 600 400 389 255 0,0471 144988 3528
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Self-Supporting Insulated Wires
SIP under TU 3533-016-59680332-2010

SIP-1: self-supporting conductor, compact aluminum cores, light-stabilized XLPE insulation,
nominal non-insulated carrying core from aluminum alloy.

APPLICATION

SIP-1 — for overhead transmission
lines (OTL) trunks and line derivations
from OTL in air atmosphere of | and Il
types under GOST 15150-69.

SIP-2 — for overhead transmission lines
(OTL) trunks and line derivations from
OTL in air atmosphere of | and Il types
under GOST 15150-69, including sea
shores, salt-water lakes, in industrial
areas and saline sands.

SIP-3 — for OTL with nominal voltage
10-35 kV in air atmosphere of | and Il
types under GOST 15150-69, including
sea shores, salt-water lakes, in
industrial areas and saline sands.
SIP-4, SIP-5 — for OTL derivations to
input and laying along building and
engineering DESIGN walls in air
atmosphere of | and Il types under
GOST 15150-69.

OKP CODES

355301 — for SIP-1, SIP-2 conductors
355302 - for SIP-3 conductors
355303 - for SIP-4 conductors
355304 - for SIP-5 conductors

SIP-2: the same, light-stabilized cross linked PE insulation, nominal non-insulated carrying
core from aluminum alloy.

SIP-3: single-core wire, self-supporting, protected with compact carrying core from aluminum
alloy, light-stabilized XLPE insulation.

SIP-4: self-supporting insulated conductor without structural element, aluminum current-
carrying cores, light-stabilized XLPE insulation . Core’s cross-section: from 16 to 25 mm’.

SIP-5 - self-supporting insulated conductor without structural element, with aluminum current-
carrying cores, light-stabilized XLPE insulation. Core’s cross-section: from 16 to 240 mm”.

DESIGN

1.Main and secondary conductors: aluminum stranded, round,

compact. For SIP-5 conduct cores with 16 and 25 mm? section — single-wire.

Number of wires, outer diameter, electrical resistant of current-carrying cores are listed
in table.

crosarsection Number of wires | OUef,diameter of current- | - Electrical resistant

of main current- in core, pcs ' of 1 km core to
carrying core, mm’ Min. Max. current, Q, up to

16 7 4,6 8, 1l 1,910

25 7 57 6,1 1,200

35 7 6,7 71 0,868

50 7 7,85 8,35 0,641

70 7 9,45 9,95 0,443

95 7 11,1 11,7 0,320

120 19 12,5 13,1 0,253

150 19 14,0 14,5 0,206

185 19 15,45 16,15 0,164

240 19 17,75 18,45 0,125

2.Nominal carrying core and current-carrying core of protected wires:  aluminum
alloy, stranded, round, compact (for SIP-1, SIP-2 wires, for protected SIP-3 wires).
Number of wires, outer diameter, electrical resistant of current-carrying cores, strength
are listed in table.

Nominal -secti Outer diameter of . :

or:;nna:a;:nrr.;s"se(:‘ct:_lon Nu[nbe': of current-carrying core, Outer d'amete_r of (iore tﬁ:‘slill:
carrying core, wires in mm current-carrying strength, kN,
mm? core, pcs Min. Min. core, mm not less than

25 7 5,7 6,1 1,380 7,4

35 7 6,7 7,1 0,986 10,3

50 7 7,85 8,35 0,720 14,2

54,6 7 9,2 9,6 0,630 16,6

70 7 9,45 9,95 0,493 20,6

95 7 11,1 11,7 0,363 27,9

120 19 12,2 12,9 0,288 5.2

150 19 13,9 14,5 0,236 43,4

185 19 15,45 16,15 0,188 53,5

240 19 17,75 18,45 0,145 69,5

3.Insulation: light-stabilized XLPE. Main insulated cores are to have differential
indications — color warp stripes with width not less than 1 mm. Color

should be contrast to black. Insulation of protected conductors, nominal carrying cores
and secondary cores — black color. In SIP-1 wire nominal carrying core is not insulated.
Thickness is mentioned in table:

. Nominal insulation thickness, mm, for cores with nominal cross- section, mm’

Wire mark
16 25 35 50 | 54,6 | 70 95 120 | 150 | 185 | 240

SIP-1 148 1,3 13 1,5 1,5 1,7 1,7 1,7 1,7 1,9 1,9

SIP-1 1,3 1,3 1,3 1,5 1,5 1,7 1,7 1,7 1,7 1,9 1,9
SIP-3 20kV 2,3
SIP-3 35 kV 3,5

SIP-4 1,3 1,3

SIP-5 1,3 1,3 1,3 1,5 - 1,7 1,7 1,7

4.Stranding: insulated and secondary cores have to be stranded around
nominal core. Insulated cores of wires without carrying cores need to be
stranded between each other. Core stranding has right direction. Production
of customized SIP-1 and SIP-2 wires with additional core with 16 or 25 mm?
section is allowed for light circuit connection.
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TECHNICAL STANDARDS

Ambient class: UHL, placement categones 1, 2 and 3 according to GOST 15150-69
Operating temperature range
Relative air humidity at max+35°C.
Laying and installation of cables without preheatlng is performed at temperature not less than
Minimal bending radius under MONtage. .........cccoiiirieiiiieee e
Nominal frequency 50Hz
Wires after water storage under temperature (20+-10C) not less than 10 minutes pass the alternating voltage test with 50Hz frequency during 5 minutes,
with the value:

For wires SIP-1, SIP-2, SIP-4, SIP-5
For wires SIP-3 for 20 kV voltage...
For wires SIP-3 for 35 kV voltage
Admissible power core heat during exploitation should not exceed the foIIowmg values
Normal condition.....
In case of short-circui
DESIGN length:

For wires SIP-1, SIP-2, SIP-5...................
For wires SIP-3 ...
For wires SIP-4 ......
Guarantee use period.
Serrvice life:
Admissible current wire load, calculated for air temperature +25°C, wind speed 0.6 m/s and solar intensity 1000 Wt/m’, and admissible second short-
circuit currents:

Nominal main Admissible load current, A, up to Admissible second short-circuit current
core cross-2 Self-supporting Protected wires S_elf-support_ing Protected wires
section, mm insulated wire 20 KV 35 KV insulated wire
16 100 - - 1,5 -
25 130 - - 2,3 -
35 160 200 220 3,2 3,0
50 195 245 270 4,6 4,3
70 240 310 340 6,5 6,0
95 300 370 400 8,8 8,2
120 340 430 460 10,9 10,3
150 380 485 520 13,2 12,9
185 436 560 600 16,5 15,9
240 515 600 670 22,0 20,6

Number and nominal Q.- ° £ Number and nominal " € -é’ [
cross-section of main, s % e % 3 cross-section of main, '; E 3
nominal carrier and SEE | E %E nominal carrier and -9 TE
supplemental cores, mm 3 % E 2 - supplementzal cores, -g "E’ g f
° mm osg =0
© 7}
w
SIP-1 wire 4x150+1x95 46,9 2147
1x16+1x25 13,4 137 4x185+1x95 50,9 2615
3x16+1x25 20,9 276 4x240+1x95 5519] 3218
3x25+1x35 23,9 387 3x50+1x70 +1x25 32,2 830
3x35+1x50 27,2 520 3x50+1x54,6 +1x16 31,8 773
3x50+1x50 30,6 690 3x70+1x95 +1x16 37,9 1048
3x50+1x70 32,2 732 3x95+1x95 +1x16 41,3 1288
3x70+1x70 36,2 908 SIP-2 wire
3x70+1x95 37,9 979 1x16+1x25 16,0 168
3x95+1x70 39,6 1149 2x16+1x25 23,5 237
3x95+1x95 41,3 1219 3x16+1x25 23,5 307
3x120+1x95 441 1430 3x16+1x54,6 27,4 413
3x150+1x95 46,9 1672 4x16+1x35 24,5 406
3x185+1x95 50,9 2023 4x16+1x25 23,5 377
3x240+1x95 5585) 2476 1x25+1x25 17,0 197
4x16+1x25 20,9 345 2x25+1x35 18,3 324
4x25+1x35 23,9 485 3x25+1x25 255 393
4x35+1x50 27,2 648 3x25+1x35 26,5 423
4 x50+ 1x50 30,6 875 3x25+1x54,6 29,4 399
4x50+1x70 32,2 917 4x25+1x35 26,5 521
4x70+1x35 33,3 1066 2x35+1x35 20,4 384
4x70+1x70 36,2 1152 3x35+1x35 28,5 512
4x70+1x95 37,9 1222 3x35+1x50 30,2 568
4x95+1x70 39,6 1472 3x35+1x54,5 31,4 588
4x95+1x95 41,3 1542 4x35+1x50 20,2 696
4x120+1x95 441 1824 3x50+1x50 33,6 739
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£ |5 z 5
Number and nominal g 58 Number and nominal o E -g’ < Number and nominal [ E -
cross;selctlon_of mz:’ln, B _3 2 cross-section of main, | 3 = 3 cross-section of main, | ¥ 3 2
sr:‘eu I;amzz:;l;e;:;s oE e _E neutral carrier and § b E E neutral carrier and § - 9 E
pp ent ) 3 S supplemental cores, SE s supplemental cores, S E gr
H =6 mm’ © S =6 mm? o % =6
< n » 7}
= w w w
(@]
3x50+ 1x54,6 34,8 758 3x70+1x70+1x25 39,6 1072 SIP-5 wire
3x50+1x70 35,6 797 3x70+1x70+2x25 39,6 1170 2x 16 sw 14,1 130
4x50+1x25 30,9 738 3x70+1x70+1x35 39,6 1101 2 x 25 sw 16,3 186
4x50+1x50 33,6 923 3x70+1x95+1x16 41,3 1123 2x35 19 256
4x50+1x54,6 34,8 943 3x70+1x95+1x25 41,3 1152 2x50 22,4 369
3x70+1x54,6 38,8 934 3x70+1x95+2x25 41,3 1250 2x70 26,4 487
4x70+1x54,6 38,8 1178 3x70+1x95+1x35 41,3 1182 2x95 29,8 647
3x70+1x70 39,6 974 3x70+1x95+2x35 41,3 1309 2x120 32,6 788
3x70+1x95 41,3 1054 3x95+1x70+1x16 43,0 1283 4 x 16 sw 16,9 260
3x95+1x70 43,0 1214 3x95+1x70+2x16 43,0 1353 4 x 25 sw 19,6 371
4x95+1x70 43,0 1537 3x95+1x70+2x35 43,0 1469 4 x 35 22,8 512
3x95+1x95 44,7 1294 3x95+1x70+1x25 43,0 1312 4x50 26,9 739
3x120+1x95 47,5 1505 3x95+1x95+1x16 44,7 1363 4x70 31,8 974
3x120+1x70 45,8 1425 3x95+1x95+2x16 44,7 1433 4x95 35,9 1294
3x150+1x95 50,3 1747 3x95+1x95+2x25 44,7 1490 4x120 39,2 1575
3x185+1x95 54,3 2098 3x95+1x95+1x25 447 1392 4x 150 42,6 1898
3x240+1x95 58,9 2551 3x95+1x95+1x35 44,7 1422 4x185 47,4 2366
3x16+1x25+1x16 23,5 377 3x120+1x70+1x16 45,8 1495 4x240 58,0 2970
3x25+1x35+1x16 26,5 492 3x120+1x95+1x16 47,5 1575 4 x16sw + 1 x 16 21,6 330
3x25+1x35+1x25 26,5 521 3x120+1x95+2x 16 47,5 1644 4 x25sw+1x16 23,8 441
3x25+1x54,6+1x16 29,4 568 3x120+1x95+2x25 47,5 1701 4x35+1x16 26,5 581
3x25+1x54,6+2x16 29,4 638 3x120+1x95+1x25 47,5 1603 4x50+1x16 29,9 808
3x35+1x50+1x16 30,2 638 3x150+1x95+1x16 50,3 1817 4x70+1x16 33,9 1043
3x35+1x35+1x16 28,5 581 3x150+1x95+2x 16 50,3 1886 4x70+1x25 24,9 1072
3x35+1x35+2x16 28,5 651 SIP-3 wire 20kV 4x95+1x16 37,3 1363
3x35+1x35+1x25 28,5 610 1x35 11,5 162 4x95+1x25 38,3 1392
3x35+1x50+1x25 30,2 667 1x50 12,8 215 3x150+1x95+1x25 | 50,3 1846
1x70 14,4 269
3x35+1x54,6+2x16 31,4 727 1x95 16.1 350 3x95+1x54,6+1x16 42,2 1244
3x35+1x50+2x 16 30,2 707 1x120 17,5 425 3x150+1x70+1x16 48,6 1737
3x35+1x54,6+1x25 31,4 686 1x150 18,9 508
3x35+1x54,6+2x25 | 31,4 784 il 2015 bt
1x240 22,8 767
3x35+1x95+1x16 33,9 77 1x35 1,5 162
3x35+1x54,6 +1x16 31,4 657 1x50 12,8 215
3x50+1x50+1x16 33,6 808 1x70 14,4 269
1x95 16,1 352
3x50+1x50+2x 16 33,6 878 2
X X X 1x120 17,5 425
3x50+1x50+1x25 33,6 837 1x 150 18.9 508
3x50+1x50+2x25 33,6 935 1x185 20,5 614
3x50+1x54,6+1x16 34,8 828 1x240 22,8 767
SIP-3 wire 35kV
+1x54,6+2x1
3x50 x 54,6 x 16 34,8 897 1x35 13,9 212
3x50+1x54,6+1x25 34,8 856 1x50 15,2 271
3x50+1x70+1x16 35,6 867 1x70 16,8 331
3x50+1x70+1x25 35,6 896 1x95 18,5 421
1x120 19,9 499
+ +
3x50+1x70+2x25 35,6 994 1x150 21.3 588
3x50+1x70+1x35 35,6 925 1x185 229 700
3x70+1x54,6+1x16 38,8 1004 1x240 25,2 862
3x70+1x54,6+2x 16 38,8 1074 SIP-4 wire
2x16 15,0 139
3x70+1x54,6+1x25 38,8 1033 4x16 18,1 278
3x70+1x70+1x16 39,6 1043 2x25 17,0 197
3x70+1x70+2x16 39,6 1113 4x25 20,5 393
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WIRES AND CORDS OF DIFFERENT PURPOSE

PVS under GOST 7399-97
Wire: stranded copper cores, PVC insulation, PVC sheath,
flexible, for voltage up to 380 V for 380/660 V systems

DESIGN

1. Conductor: copper, round, bunched, 5 class under GOST 22483.

2. Insulation: PVC-compound. Colors of core insulation in wires are specified in the
Appendix on page 177.

3. Stranding: insulated cores are stranded without filling. Insulated cores of five-core
wires should be stranded around strand.

4. Sheath: PVC-compound. Sheath in wire is applied with filling of spaces between
cores, giving them round shape.

APPLICATION TECHNICAL STANDARDS

For connection of electrical appliances and Ambient class according to GOST 15150

electrical tools for homecare and its repair, U — placement category 1, 2, 3

washing machines, fridges, labor saving T - placement category 4

devices for gardening and vegetable UHL - Placement category 4

culturing and other similar machines and U performance wires are designed for exploitation under

appliances, and for extension wire AN E@MPETATUIE ... ... from -40°C to +40°C

production for voltage up to 380 V for Other Wire PerformManCEeS .........c.cocoveveeceecuieieeeeeeeeesees e ses e from -25°C to +40°C

380/660 V systems Cable conductor operating heating temperature max ... +70°C
Wires after water storage under temperature (20+-5C) during.........c.cccooveieeiieeneenncennn 1h

OKP CODES: should pass the alternating current 20000V test with 50Hz frequency

355513 AUIING bbbttt 15 minutes

Conductors do not spread burning in case of single laying. Nominal current load are
specified in the Appendix on page 177.
Conductor resource, expressed in endurance to alternating bend strain under nominal

VOoltage, MIN.....oooiiiiiiii e 30000 (60000) cycles (movements)
Nominal tensile strength and diameter correspond to specified values in the Appendix on
page 177.

Specified no-failure operating time, not less than...........cccoe 5000h
Specified no-failure operating time for wires, applied in stationary electrical appliances,
NOLIESS thaN. ..ot 12000 h
Construction 1ength, MIN: ... e 50 m

Guarantee use period....

Number and nominal Nominal thickness, mm Outer measurement for PVSn Outer measurement for PVS Estimated weight
core’s cross- wires, mm wires, mm for
section, mm’ Insulation Sheath min max min max 1 km wire, kg

2x0,75 0,6 0,8 5,7/ 7,2 6,0 6,6 52
2x1,00 0,6 0,8 5,9 7,5 6,4 7,0 60
2x1,5 0,7 0,8 6,8 8,6 7.4 8,2 80
2x2,5 0,8 1,0 8,4 10,6 123
3x0,75 0,6 0,8 6,0 7,6 6,4 7,0 61
3x1,0 0,6 0,8 6,3 8,0 6,8 7,6 !
3x1,5 0,7 0,9 7,4 8,4 8,0 8,8 99
3x2,5 0,8 1,1 9,2 11,4 154
4x0,75 0,6 0,8 6,6 8,3 74
4x1,0 0,6 0,9 71 9,0 89
4x1,5 0,7 1,0 8,4 10,5 125
4x2,5 0,8 1,1 10,1 12,5 188
5x0,75 0,6 0,9 7,4 9,3 91
5x1,0 0,6 0,9 7,8 9,8 107
5x1,5 0,7 1,1 9,3 11,6 153
5x2,5 0,8 1,2 11,2 18,9 229

Note: difference between any two values of outer wire diameter, not intended for armoring with non-dismountable armature,
on the same section (out-of-roundness) should not exceed 15% of maximal outer diameter; but the out-of-roundness of the
wires, intended for armoring with non-dismountable armature, should not exceed 5% of maximal outer size.
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SHVVP under GOST 7399-97

Cord: parallel copper cores, PVC-compound insulation, PVC-compound sheath, flexible, for
voltage up to 380 V for 380/660 V systems

SHVVPn

the same cord without the possibility of armouring with indecomposable armour

DESIGN

1. Conductor: copper or tinned copper (on customer's demand, in case of the

order letter “L” is adding to the type), round, bunched class 5 according to GOST 22483.
2. Insulation: PVC-compound. Colors of core insulation in wires are specified in the
Appendix on page 177.

3. Cores location: insulated cores are located parallel.

4. Sheath: PVC-compound. Colors of wire sheath are specified in the Appendix on

page 177.
APPLICATION TECHNICAL STANDARDS
SHVVP cords are designed for Ambient class according to GOST 15150
connection of personal care and U — placement category 1, 2, 3
microclimate appliances, electric T - placement category 4
soldering irons, lamps, kitchen UHL - placement category 4
electromechanical instruments, U performance wires are intended for exploitation under air
communications-electronics temperature PP from -4OOC to +40 C
equipment, washing machines, Other wire performances ..................................................... ... from -25°C to +4(g C
fridges, labor saving devices for Maximal current conductor exploitation temperature .............cccocoeiiiiiiiieiieees +70°C
gardening and vegetable culturing ~ Wires after water storage under temperature (20+-5C) during..............coooooiiinin 1h
and other similar machines and should pass the alternating current 20000V test with 50Hz frequency
appliances, and for extension during ..., s s e, 15 minutes
wire production for Vo|tage up to Conductors do not Spread burnlng in case of Slngle Iaylng.
380 V for 380/660 V systems. Nominal current load are specified in the Appendix on page 133.
Conductor resource, expressed in endurance to alternating bend strain under nominal
OKP CODES: voltage, notless than...........ccccooooiiiiiiiiiieecc 30000 (60000) cycles (movements)
355353 Nominal tensile strength and diameter correspond to specified values in the Appendix
on page 177.
Specified no-failure operating time, notless than.............cccccooovieciciceccscceeee .5000h
Specified no-failure operating time for wires, applied in stationary electrical appliances,
NOEIESS ThaN. ..t et b e 12000 h
Construction length, not less than.. .50 m
Guarantee use period..........cccceeens 2 years from date of put of the cable |nto operatlon
Service life of wire, applies in stationary appliances, not less than.................... 10 years
Number and nominal Nominal thickness. mm Outer measqrement for Outer measurement for SVWP | Estimated weight
cores cross- ’ SVVPn wires, mm wires, mm for 1 km wire, kg
section, mm Insulation Sheath min max min max
2x0,50 0,5 0,6 3,0x4,9 3,7x5,9 3,0x4,9 3,7x5,4 25
2x0,75 0,5 0,6 3,2x5,2 3,8x6,3 3,2x5,2 3,6x5,8 31
3x0,50 0,5 0,6 3,0x6,8 3,7x6,8 3,0x6,8 3,3x7,4 36
3x0,75 0,5 0,6 3,2x7,2 3,8x8,7 3,2x7,2 3,6x8,2 45
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Motor wires with PVC-compound insulation

under TU 3552-001 -596800332-2004

PVA: wire with copper flexible core single-wire, PVC insulation, heatproof

PVAM: wire with copper core with ease flexibility, PVC insulation, single-wire,
heatproof

PGVA: wire with copper flexible core, PVC insulation

DESIGN

1. Conductor: copper, round, bunched.

2. Insulation: PVC-compound. Wire insulation has plane and combined color,
specified during the order placement. Combined color is performed by combination of
parallel stripes of two colors, one of them — major. Supplemental color consists of two
stripes. Major and supplemental colors correspond to specified in the Appendix on
page177. Total stripe width of supplemental color is smaller than total stripe width of
major color. Indication of combined color includes indication of major and supplemental
colors, moreover indication of major color goes first. In case of absence of indication of
specific colors in the order, the delivery of any color wires is possible.

APPLICATION TECHNICAL STANDARDS
Motor wires with copper cores Ambient class according to GOST 15150, placement categories 1, 2

. ; . . fOr PVA, PVAM. ...t U, T pEIfOrmance
with PVC insulation are designed L0 T /A U, T, HL performance

for conngction of ‘motor gquipment Operation temperature range

and appliances with nominal VOtage  PYA, PVAM.........ccoccccocvioviioiieioees oo eeeeessseceeessseseneesn . TrOM ~40°C to +105°C
up to 48V, produced for cars, PGVA. ... e TrOm -50°C (for HL — from -60°C)
oriented for exploitation in moderate (for T — from -45°C to +105°C)

and tropical climate conditions. PVA, Wires are resistant to fuel, oil, gasoline impact

PVAM wire is used for connection Wires are resistant to crack formations
demanding ease flexibility, of ’ Wires with T performance are resistant to affect of mold fungus

. . . Wires do not spread burning in case of single laying
electrical equipment and appliance, PGVA wires in HL performance are resistant to multiple strokes with precipitation

working under high temperature. 1470 m/m’ by stroke duration 1-5 mm under the

tOMPErAtUIe. ... ....cie oo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeneseeeseesenesnnesnnn o2 =B0°C
OKP CODES: PVA, PVAM wires are resistant to pressing-through under the temperature +110C
355353 o 8T Yo RSOOSR 8 hours

PGVA wires in HL performance are resistant to impact of montage and exploitation
bends with bending radius not less than ten maximal outer wire diameters under

the temperature NOt [OWer than ........ ... -60°C
PGVA wires in T and U performance, PVA, PVAM in U performance under the

temperature NOt IOWEr than ... e e e -30°C
Wire flexibility coefficient of PGVA wires in HL performance in case of temperature

change from +60 t0 (25+-10)C, UP 1O ..ottt e e 10
Construction length:

for cross-sections from 0,5 t0 25 MM..........oiiiiiiiceese e 100m
for cross-sections from 3510 95 MM .......c.oiuiiiiriieeieie e 50m

Minimal operating time of wires in regimes and conditions, admissible technical
conditions, not less than:

For PVA, PVAM Wires UNder 105°C........ccooviieieeeieeeeeeeeee et eeteessiees s neennaeena 500h
For PVA, PVAM Wires Under 90°C..........oiiiieeieeeie it ee st en e 10000h
For PVA, PVAM WIres UNAer 70°C........ououieieee oot 20000h

For PGVA wires under 70°C

Electrical resistance

. Nominal wire diameter in of current- Nominal insulation i Estimated weight for 1 km
Non;:’r;asls(::cc cords, up to, mm corecg;:xg;?ance thickness, mm Outer diameter, up to, mm e (referegnce), »
section, mm? and delivery of

’ cords,
PVA, PVAM PGVA up to, mm PVA, PGVA| PVAM PVA PVAM PGVA PVA PVAM PGVA

0,5 0,21 0,20 39 0,6 0,30 2.3 1,7 2.3 10 7 10

0,75 0,21 0,20 26 0,6 0,30 2,6 1,9 2,6 13 9 12

1,0 0,27 0,20 19,5 0,6 0,30 2,7 2,10 2,7 15 12 15

1,5 0,33 0,25 13,3 0,6 0,30 3,10 2,4 3.1 21 17 21

2,5 0,25 0,25 7,98 0,7 0,35 3,7 3,0 3,8 32 27 31

4,0 0,30 0,30 4,95 0,8 0,40 4,6 3,8 4,6 52 43 51

6,0 0,30 0,30 3,30 0,8 0,40 5%8) 4,4 588 73 63 72

10 0,40 0,40 1,91 1,0 - 6,7 - 6,7 120 - 119
16 0,40 0,40 1,21 1,0 - 8,5 - 8,5 200 - 182
25 0,44 0,40 0,78 1,2 - 10,5 - 10,5 283 - 280
35 - 0,40 0,554 1,2 - 11,6 - 11,6 372 - 369
50 - 0,40 0,386 1,4 - - - 14,1 - - 548
70 - 0,50 0,272 1,4 - - - 15,7 - - 704
95 - 0,50 0,206 1,6 - - - 16,2 - - 953
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Wires for Commercial Blasting under GOST 6285-74

7

v

APPLICATION

VP wires are specified for commercial
blasting. Wires with current-conduction
core diameter 0,5 mm are applied as
inlet cables of electrical igniters, with
diameter 0,8 mm and two-core wires
with diameter 0,7 mm — for main lines.
Wires are intended for short term
exploitation under voltage 380 V and
immediate — under alternative voltage
660 V or constant voltage

up to 3000 V.

OKP CODES:
355612 for VP wires

174 PRODUCT CATALOGUE

VP: wires with copper cores and polyethylene insulation

DESIGN

1. Conductor: copper, single wire, round, diameter 0,5 or

0,8 and 0,7 mm.

2. Insulation: polyethylene, insulation cores colors of two-core wire should
differ from each other.

3. Stranding: insulated cores of two-core wire are stranded with pitch up to 20
stranding diameters

TECHNICAL STANDARDS

Ambient class O and T, placement categories 1-5 according to GOST 15150
Electrical resistance of current-carrying core to constant current, calculated for
20C temperature and 1 km length is:

for wire with core diameter 0,5 mm, UP 0. ..oovvviiiiiiiiii e 93a
for wire with core diameter 0,8 mm, UP t0........coooiiiiiiiiiiii e, 360
for wire with core diameter 0,7 mm, UP t0........cooiiiiiiiieiiiie e 500

Wire and insulated cores pass the test with AC voltage with not
less than 50 Hz frequency:

for wire with core diameter 0,5 MM.........oooomiiieiii e, 3000V
for wire with core diameter 0,8 and 0,7 MM..........ooooiiiiiiiiieeeieeeeeeeee e 5000V
Construction length:
for wire with core diameter 0,5 MM.........ooooimmiiiiiiiie e 1500m
for wire with core diameter 0,8 and 0,7 MM.......cccooivuiiiiiiiiii e 500m
Guarantee use period.........c.cccoeevuveeeeeeiiiiieneennn. 1 year from the date of production
N_ominal core Core number Nom_inal insulation M_aximal outer Estimated \'Neight
diameter, mm thickness, mm diameter, mm for 1 km wire, kg
0,5 1 0,35 1,4 2,7
0,8 1 0,60 2,3 7,0
0,7 2 0,60 4.4 11,8




Heating wire

APPLICATION

It is designed for heating of
monolithic concrete or reinforced
concrete, also for floor heaters.

OKP CODES:
355813

PNSV under TU 16.K71 -013-88
Heating wire: steel core, PVC compound or polyethylene insulation

DESIGN

1. Conductor: steel wire

2. Insulation: PVC-compound or polyethylene. Nominal insulation thickness
is 0,8 mm.

TECHNICAL STANDARDS
Ambient class UHL wires according to GOST 15150-69
Operating temperature range.............cccveeevevereeereeeseeeseeenenns from -60°C to +50°C
Cable laying without pre-heating is made
at minimal temperature oOf.....,....ccoo i -15°C
Minimal bending radius at installation..............c..cccccoceeee. 5 outer cable diameters
AC test voltage during 1 minute in water without storage init...................... 2,0 kV
Maximal admissible exploitation temperature.............c.ccccccvveiieiieiiiieec e 80°C
Guarantee use period.............. 2 years from date of put of the cable into operation
SEIVICE I e 16 years
Sie . | sRe 5 .| &
Nominal wire °% £ 25 -.%E 5 S8 S % ge
diameter,mm | 289 % o< 58 5 o=
>52 38 208 £5 50 g€
nE =3 £33 Es BE g%
EES §3s S SE A
§ TS & o w
1,0 0,22 20 80 2,6 80 18,0
1,1 0,18 20 95 2,7 95 18,5
1,2 0,15 20 110 2,8 110 19,0
1,3 0,13 20 125 2,9 125 19,5
1,4 0,11 20 140 3,0 140 20,0
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Installation wires for submersible motors

VPV under TU 16-705.077-79

Installation wire for submersible motors: polyethylene insulation, PVC sheath, for voltage 380
and 660V

VPP under TU 16-705.077-79

Installation wire for submersible motors: polyethylene insulation, PVC sheath, for voltage 380

and 660V
APPLICATION DESIGN
It is designed for connection to 1. Conduf:tor: copper, bunched, round, 2 class under GOST 22483-77
power supply networks for 2. Insulation: polyethylene.
nominal voltage 380 and 660 C 3. Sheath: PVC-compound for VPV wire, polyethylene for VPP wire.

of alternative current with 50 Hz

frequency for exploitation in TECHNICAL STANDARDS .
fixed position during sustained Ambient class: UHL wires according to GOST 15150-69
work of submersible motors in Wires are resistant to high pressure.............coccooiiiiiii, 6.86x10(6) Pa
water wells. Operating temperature range
fOr VPP WIFE ...t from -40°C to +80°C
OKP CODES: FOr VPV WIME ... from -40°C to +65°C
355112 Montage and laying without preheating is performed under temperature not lower than
FOr VPP WG ... -40°C.
FOr VPV WIE ... -15°C
Minimal bending radius at installation..............cccocciiiiiiniine. . 10 outer cable diameters

AC test voltage 50 Hz frequency 5 minutes after 3 hour of storage in water
during acceptance to delivery:

Wires for nominal voltage 380V ... e 2,0 kV
Wires for nominal voltage 660V ... 12,5 kV
during exploitation and storage:

Wires for nominal voltage 380V .......c.ueiiiiiiiiiie e 1,0 kV
Wires for nominal voltage 660V .............ccooiiiiiiiieciiieee e 2,5 kV
Wire mean lifetime:

for VPP and VPP wires under 50 C temperature ...........cccccoviieriiiiiiniieeiin e 32000 h.
for VPP and VPP wires under 65 C temperature ..........cccccocoiiviiiiinieennieenn 20000 h.
Guarantee use period.................... 2,5 years from date of put of the cable into operation
SEIVICE T, .o 6 years

. Nominal thickness, mm Maximal wire outer Estimated weight for
No_mlnal current diameter, mm 1 km wire, kg .
carrying cores cross- 380V 660 V ’ Construction length,
section, mm’ m
Insulation Sheath Insulation | Sheath 330V 660 V 330V 660 V
1,5 0,6 1,2 0,7 1,2 5,6 5,8 31,1 32,7 90
2,5 0,6 1,2 0,7 1,2 6,1 6,3 42,2 43,9 110
4,0 0,7 1,2 0,8 1,2 6,9 7,1 62,4 64,5 360
6,0 0,7 1,2 0,8 1,2 7,5 7,7 84,9 87,1 142
10 0,8 1,2 1,0 1,2 8,6 9,8 128,6 142,0 190
16 0,8 1,5 1,0 1,5 10,4 10,8 197,1 208,3 100
25 1,0 1,5 1,2 1,5 12,5 12,9 295,3 302,6 113
35 1,0 1,5 1,2 1,5 13,4 13,8 389,2 397,1 77
50 1,2 1,5 1,4 1,5 15,1 15,5 541,7 550,9 BlS)
70 1,2 1,5 1,4 1,5 16,9 17,3 725,6 735,6 600

176 PRODUCT CATALOGUE



APPENDIX

1. Main and supplemental colors of PVA and PGVA wires 2. Core insulation colors in PVS wires and SVVP cords
correspond to the following table: are specified in table:
Color name Color indication Color (core color)
Core number cord or wire with cord or wire without
earth core earth core

green and yellow, blue, black,
3 blue, brown brown

green and yellow, blue, black,

5 blue, black, brown, red,
brown, red yellow

Purple color is not allowed for PVA, PVAM wires.
In T performance wires white or natural colors are not used.

3. Nominal extension strain and rollers diameter correspond to specified in the table values:

Nominal core cross-
section, mm’

0.75; 1.0 98 | 80 |

Mark Insulated cores number Nominal extension strain, N | Nominal rollers diameter, mm|

3. Nominal extension strain and for the PVS and SHVVP-type conductors correspond to specified in the table values:

Nominal core cross-section, mm’ Nominal current load, A, up to

4,0 32,0
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Comparison Table of Russian and English Cable Nomenclature

A

A
AKP
AKPBbPng(A)-HF
AKPPGENg(A)-HF
AKPPGng(A)-HF
AKVBbSBv
AKVBbSHBvng(A)

AKVBbSHBvng(A)-HL

AKVBbSHv-HL
AKVBbSHvng(A)-LS
AKVVG

AKVVGE
AKVVGE-HL
AKVVGEng(A)
AKVVGEng(A)-HL
AKVVGEng(A)-LS
AKVVG-HL
AKVVGng(A)
AKBBIHr(A)
AKVVGng(A)-HL
AKVVGng(A)-LS
AKVVGz
APBaPng(A)-HF
APBPng(A)-HF
APPGENg(A)-HF
APPGng(A)-HF
APvBaPng(A)-HF
APvBaSHp
APvBaSHv
APvBaSHvng(A)
APvBaSHvng(A)
APvBaSHvng(A)-HL
APvBaSHvng(A)-HL
APvBaSHvng(A)-LS
APVBPng(A)-HF
APVBSHp
APVBSHv
APVBSHv-HL
ANsbLWB-XN
APVBSHvng(A)
APVBSHvng(A)-HL
APvVBSHvng(A)-LS
APVEBaSHp
APVEBaSHv
APVEBSHp
APVEBSHv
APVPGENg(A)-HF
APVPGng(A)-HF
APVWVG

APVVGE
APVVGENg(A)
APVWGEng(A)-HL
APVVGENg(A)-LS
APVVG-HL
APVVGng(A)
ANBBIHr(A)
APVVGng(A)-HL
APVVGng(A)-LS
AS

ASK

ASKP

ASKS

AVBaSHV
AVBaSHV-HL
AVBaSHVng(A)
AVBaSHVng(A)-HL
AVBaSHVng(A)-LS

AVBaSHvng(A)-LSLTx

A

AKN
AKMB6MHI(A)-HF
AKMNTIHr(A)-HF
AKNMHr(A)-HF
AKBB6LUBB
AKBB6LLUBBHI(A)

AKBB6LLBBHr(A)-X/1

AKBEB6LLB-X/1
AKBEB6LLBH(A)-LS
AKBBI

AKBBI3
AKBBI3-X/1
AKBBI3Hr(A)
AKBBI3H(A)-XN1
AKBBI3Hr(A)-LS
AKBBI-X/1

AKBBTHr(A)-X/1
AKBBTHr(A)-LS
AKBBI3
ANBalHr(A)-HF
ANBMHr(A)-HF
ANMM3Hr(A)-HF
ANMNTHI(A)-HF
ANsBalHr(A)-HF
Alsballn
ANsballls
ANsBallsHr(A)
ANsballlgHr(A)
ANsballsHr(A)-X/1
ANsBallsHr(A)-X/1
ANsballlgHr(A)-LS
ANBBIMHr(A)-HF
ANebLLUn
ANsbLUs

ANsBLUBHI(A)
ANBBLBHI(A)-X/1
ANBLWBHr(A)-LS
AMNB3balln
ANB3ballls
ANes3bLWnN
ANe3bLB
AMeNrIHr(A)-HF
ANBsNTHr(A)-HF
ANsBI

ANBBI3
AMNBBIIHr(A)
AMBBIIHr(A)-XN1
AMNBBIIHr(A)-LS
AMBBr-X/

ANBBIHI(A)-X/1
ANBBIHr(A)-LS
AC

ACK

ACKMN

ACKC

ABBalllB
ABBallB-XN
ABBalllBHr(A)
ABBallIBHr(A)-X/1
ABBalLBHr(A)-LS
ABBalllBHr(A)-LSLTx

AVVG

AVVGE
AVVGE-HL
AVVGEng(A)
ABBI3Hr(A)
AVVGEng(A)-HL
AVVGEnNg(A)-LS
AVVGEng(A)-LSLTx
AVVG-HL
AVVGng(A)
AVVGng(A)-HL
AVVGng(A)-LS
AVVGng(A)-LSLTx
AVVG-P
AVVG-Png(A)
AVVG-Png(A)-LS

K

KG
KG-HL
KGPEPNg(A)-FRHF
KGPEPng(A)-HF
KGPPng(A)-FRHF
KGPPng(A)-HF
KGVEV

KGVEV-HL
KGVEVng(A)
KrB3BHr(A)
KGVEVng(A)-FRLS

KGVEVng(A)-FRLSLTx

KGVEVng(A)-LS
KGVEVng(A)-LSLTx
KGVV

KGVV-HL
KGVVng(A)
KGVVng(A)-FRLS
KGVVng(A)-FRLSLTx
KGVVng(A)-LS
KGVVng(A)-LSLTx
KPBbPng(A)-HF
KPPGENg(A)-HF
KPPGng(A)-HF
KuGPPng(A)-HF
KuGvv

KuGVV-HL
KuGVVng(A)-LS
KuPPng(A)-HF
Kuvv

KuVV-HL
KuVVng(A)-LS
KVBbSHBv
KVBbSHBvNng(A)
KVBbSHBvng(A)-HL
KVBbSHv-HL
KVBbSHvng(A)-LS
KVBbSvng(A)-FRLS
KVVG

KVVGE

KVVGE-HL
KVVGEng(A)
KBBI3Hr(A)
KVVGEng(A)-FRLS
KVVGEng(A)-HL
KVVGEng(A)-LS
KVVG-HL
KVVGng(A)
KVVGng(A)-FRLS
KVVGng(A)-HL
KVVGng(A)-LS

AVBSHv ABbLUB

AVBSHv-HL ABBLLB-X/1 KVVGz
AVBSHvng(A) ABBLLBHF(A)
AVBSHvng(A)-HL ABBLUBHI(A)-XN
AVBSHvng(A)-LS ABBLUBHI(A)-LS
AVBSHvng(A)-LSLTx ABBLUBHI(A)-LSTx

AVEBaSHv AB3ballls M
AVEBSHv AB3ELB MKESH
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ABBI
ABBI3
ABBI3-X/1

ABBIIHr(A)-X/1
ABBIIHr(A)-LS
ABBIIHr(A)-LSTx
ABBI-XN
ABBTHr(A)
ABBTIHr(A)-XN
ABBTIHr(A)-LS
ABBIHr(A)-LSTx
ABBTI-M
ABBI-MHr(A)
ABBT-MHr(A)-LS

Kr

Kr-XN1
KrM3MHr(A)-FRHF
KrM3MHr(A)-HF
KIMMHA(A)-FRHF
KIMMHr(A)-HF
KrBaB

KrB3B-XN

KrBIBHr(A)-FRLS

MKSH
MKSHM

P

P-274M
PBaPng(A)-FRHF
PBaPng(A)-HF
PBPng(A)-FRHF
PBPng(A)-HF
PGVA

PKSV

PNSV
PPGENg(A)-FRHF
PPGENg(A)-HF
PPGng(A)-FRHF
PPGng(A)-HF
PRPPM

PRPVM
PuGPng(A)-HF
PuGPPng(A)-HF
PuGv

PuGV-HL
PuGVng(A)-LS
PuGVvv
PuGVV-HL
PUGVVng(A)-LS
PuPng(A)-HF
PuPPng(A)-HF
Puv

PuV-HL

KIB3BHr(A)-FRLSLTx PuVng(A)-LS

KrB3BHr(A)-LS
KIB3BHr(A)-LSTx
KreB

KrBB-X/1
KIBBHr(A)
KIBBHr(A)-FRLS
KrBBHr(A)-FRLSTx
KIBBHr(A)-LS
KFBBHr(A)-LSTx
KMNB6MHr(A)-HF
KNMNr3nr(A)-HF
KMMrHr(A)-HF

Ryl MMur(A)-HF
KyrBB

KyrBB-X/1
KyrBBHr(A)-LS
KyNnHr(A)-HF
KyBB

KyBB-X/1
KyBBHr(A)-LS
KBE6LUBB
KBB6LUBBHI(A)
KBB6LUBBHI(A)-HL
KBEB6LLB-HL
KBB6LLIBHI(A)-LS
KBB6LLUBH(A)-FRLS
KBBI

KBBIN

KBBI3-XN

KBBIIHr(A)-FRLS
KBBIIHr(A)-X/1
KBBIIHr(A)-LS
KBBI-X/
KBBIHr(A)
KBBIHr(A)-FRLS
KBBIHr(A)-HL
KBBIHr(A)-LS
KBBI3

MK3W

Puvv

PuVV-HL
PuVVng(A)-LS
PVA

PVAM
PvBaPng(A)-FRHF
FRHF
PvBaPng(A)-HF
PvBaSHp
PvBaSHv
PvBaSHvng(A)
PvBaSHvng(A)-FRLS
FRLS
PvBaSHvng(A)-HL
PvBaSHvng(A)-HL
PvBaSHvng(A)-LS
PvBaSHvng(A)-LS
PVBPng(A)-FRHF
PvBPng(A)-HF
PvBSHp

PvBSHv
PvBSHv-HL
PvBSHvng(A)
PvBSHvng(A)-FRLS
FRLS
PvBSHvng(A)-HL
PvBSHvng(A)-LS
PVEBaSHp
PvEBaSHv
PVEBSHp
PVEBSHv
PvPGENg(A)-FRHF
FRHF
PvPGEng(A)-HF
PvPGng(A)-FRHF
PvPGng(A)-HF
PVS
PVVBSHvng(A)-LS
PWG

PVVGE
PVVGEnNg(A)
PvVGEng(A)-FRLS
PVVGEng(A)-HL
PvVGEng(A)-LS
PVVG-HL
PvVGng(A)

MKLW
MKLWM

Nn-274M
MNBarHr(A)-FRHF
NBalHr(A)-HF
MNBMHr(A)-FRHF
NBNHA(A)-HF
Nrea

MKCB

NHCB
MNMr3uHr(A)-FRHF
NNraur(A)-HE
NMrHr(A)-FRHF
NMTHr(A)-HF
nennm
NPNBM
NyrMHF(A)-HF
MNyrNNHr(A)-HF
nyrs

MyrB-X/1
MyrBHr(A)-LS
nyrsB
MyrBB-XN
MyrBBHr(A)-LS
MyNHr(A)-HF
MyNMHr(A)-HF
MNyB

MyB-X/1
MyB-X/1

MyBB

MyBB-X/1
MyBBHr(A)-LS
MNBA

NBAM
MebaHr(A)-

MNeBalHr(A)-HF
Meballln
MNeballls
MeballlsHr(A)
MNeballlHr(A)-

MeBLUBHI(A)-X/T
MeballlsHr(A)-X/1
MsballlsHr(A)-LS
MeballlgHr(A)-LS
MNBBMHA(A)-FRHF
MBBMHr(A)-HF
MNebLln

MebLUs
MebLWs-X/1
MebLUBHr(A)
MebLUBHr(A)-

MebLUBHI(A)-X/T
MeBLLBHI(A)-LS
Me3ballin
Me3ballls
Med6LUN
Me3bLs
MeMNrIHr(A)-

MeMIAHr(A)-HF
MeMrur(A)-FRHF
MeMrHr(A)-HF
nBC
MsBELLBHr(A)-LS
MeBr

MeBra
MBBIIHr(A)
MB8BI3Hr(A)-FRLS
MBBIIHr(A)-X/1
MBBIIHr(A)-LS
MeBr-X/1
MBBIrHr(A)

PvVGng(A)-FRLS
PVVGng(A)-HL
PvVGng(A)-LS

S

SBPBbSHp
SBPBbSHv
SBPu
SBVBbSHvng(A)
SBVG
SBVGng(A)
SBZPBbSHp
SBZPBbSHv
SBZPu
SHVVP
SHVVPn
SIP-1

SIP-2

SIP-3

SIP-4

SIP-5

VBaSH

VBaSHV
VBaSHV-HL
VBaSHVng(A)
VBaSHvng(A)-FRLS

VBaSHvng(A)-FRLSLTx

VBaSHvng(A)-HL
VBaSHvng(A)-LS
VBaSHvng(A)-LSLTx
VBSHv

VBSHv-HL
VBSHvng(A)
VBSHvng(A)-FRLS

VBSHvng(A)-FRLSLTx

FRLSTx
VBSHvng(A)-HL
VBSHvng(A)-LS
VBSHvng(A)-LSLTx
VEBaSHv

VEBSHv
Vng(A)-HL

VP

VPP

VPV

VVG

VVGE

VVGE-HL
VVGEng(A)
VVGEng(A)-FRLS
VVGEng(A)-FRLSLTX
VVGEng(A)-HL
VVGENg(A)-LS
VVGENg(A)-LSLTx
VVG-HL

VVGng(A)
VVGng(A)-FRLS
VVGng(A)-FRLSLTx
VVGng(A)-HL
VVGng(A)-LS
VVGng(A)-LSLTx
VVG-P
VVG-Png(A)
VVG-Png(A)-LS

MBeBrHr(A)-FRLS
MeBrHr(A)-HL
MBBrHr(A)-LS

CBMB6LN
CbMNB6LLB
Cbny
CEBB6LLUBHI(A)
CBBI
CBBIHr(A)
Cb3ne6Ln
CB3MNB6LLUB
CB3ny
wBBn
LUBBMH
cnn-1
cnn-2
cunn-3
cnn-4
cunn-5

TPN
TPB

Bballl

BballlB
BballlB-X/1
BBalllBHr(A)
BBalllsHr(A)-FRLS
BBalllgHr(A)-FRLSTx
BballlsHr-X/1
BballlgHr-LS
BballlBHr-LSTx
BbLUB

BbLLB-X/1
BBLLUBHr(A)
BELLUBHr(A)-FRLS
BBELUBHr(A)-

BELLBHF(A)-X/1
BBLUBHr(A)-LS
BBLUBHI(A)-LSTX
B3ballls
BSbLUs
BHr(A)-X/1

BN

BMnn

BMB

BBl

BBI3

BBI3-X/1
BBI3Hr(A)
BBIIHr(A)-FRLS
BBIHr(A)-FRLSTx
BBIIHr(A)-X/1
BBIIHr(A)-LS
BBIIHr(A)-LSLTX
BBI-XN
BBIHr(A)
BBIHr(A)-FRLS
BBIHr(A)-FRLSTx
BBIHr(A)-X/1
BBIHr(A)-LS
BBIHI(A)-LSLTx
BBI-n
BBI-MHr(A)
BBI-MHr(A)-LS
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