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Foreword

This new edition of BS 7835 has been prepared by Subcommittee GEL/20/2. It
supersedes BS 7835:1996 which is withdrawn.

This edition includes technical changes to bring the standard up to date and is a full
review of the standard.

This standard deals with armoured cables in the rated voltage range from 3.8/6.6 kV up
to 19/33 kV insulated with cross-linked polyethylene (XLPE) or ethylene propylene
rubber compound (EPR), covering cables with improved performance under fire
conditions compared to those specified in BS 6622.

Annexes E, F, G, H, J, K, L and M are normative. Annexes A, B, C, D and N are
informative. Annex I is spare.

It has been assumed in the preparation of this British Standard that the execution of its
provisions will be entrusted to appropriately qualified and experienced people, for
whose use it has been produced.

WARNING. This British Standard calls for the use of procedures that may be
injurious to health if adequate precautions are not taken. It refers only to technical
suitability and does not absolve the user from legal obligations relating to health and
safety at any stage.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages i to iv, pages 1
to 43 and a back cover.

The BSI copyright notice displayed in this document indicates when the document was
last issued.
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1 Scope
This British Standard specifies requirements for the construction and testing of armoured cables with
thermosetting insulation for rated voltages from 3.8/6.6 (7.2) kV up to 19/33 (36) kV inclusive which, when
assessed by the specified tests, produce lower levels of smoke and corrosive products under exposure to fire
compared with cables conforming to BS 6622.

Cables specified in this standard are for use in fixed industrial installations and buildings. The cables are
designed for a maximum continuous conductor operating temperature of 90 8C and for a maximum short
circuit conductor temperature of 250 8C.

In this standard, the level of corrosive and acid gases is determined by measurement of hydrochloric acid
(HCl) in accordance with BS EN 50267-2-1.

NOTE This is an indirect assessment method, and reference should be made to IEC 60695-5-2:1994, 5.1.5 for additional guidance.

The cable types specified in this standard are single-core and three-core cables as follows:

Ð stranded copper, stranded aluminium or solid aluminium conductors;

Ð cross-linked polyethylene or cross-linked ethylene propylene rubber insulation;

Ð copper wire or copper tape metallic screens.

Annex A gives guidance on the selection of cables of appropriate voltage designations for particular systems.

Annex B lists the information that should be provided by the purchaser with an enquiry/order for cables.

Annex C gives recommendations for the installation of cables.

Annex N gives guidance on the use of cables.

2 Normative references
The following normative documents contain provisions which, through reference in this text, constitute
provisions of this British Standard. For dated references, subsequent amendments to, or revisions of, any of
these publications do not apply. For undated references, the latest edition of the publication referred to
applies.

BS 358, Method for the measurement of voltage with sphere-gaps (one sphere earthed).

BS 443:1982, Specification for testing zinc coatings on steel wire and for quality requirements.

BS 923-1, Guide on high-voltage testing techniques Ð Part 1: General.

BS 4066-3, Tests on electric cables under fire conditions Ð Part 3: Tests on bunched wires or cables.

BS 4727-2:Group 08, Glossary of electrotechnical, power, telecommunications, electronics, lighting and
colour terms Ð Part 2: Terms particular to power engineering Ð Group 08: Electric cables.

BS 4828:1985, Guide for partial discharge measurements.

BS 5099, Specification for spark testing of electric cables.

BS 6360, Specification for conductors in insulated cables and cords.

BS 7655-6.1, Specification for insulating and sheathing materials for cables Ð Part 6: Thermoplastic
sheathing compounds having low emission of corrosive gases, and suitable for use in cables having low
emission of smoke when affected by fire Ð Section 6.1: General application thermoplastic types.

BS EN 10002-1, Tensile testing of metallic materials Ð Part 1: Method of test at ambient temperature.

BS EN 50265-2-1:1999, Common test methods for cables under fire conditions Ð Test for resistance to
vertical flame propagation for a single insulated conductor or cable Ð Part 2-1: Procedures Ð
1 kW pre-mixed flame.

BS EN 50267-2-1, Common test methods for cables under fire conditions Ð Test on gases evolved during
combustion of materials from cables Ð Part 2-1: Procedures Ð Determination of amount of halogen acid
gas.

BS EN 50268, Common test methods for cables under fire conditions Ð Measurement of smoke density of
cables burning under defined conditions.

BS EN 60060-2, High voltage test techniques Ð Part 2: Measuring systems.

BS EN 60811-1-1:1995, Insulating and sheathing materials of electric cables Ð Common test methods Ð
Part 1: General application Ð Section 1.1: Measurement of thickness and overall dimensions Ð Tests for
determining the mechanical properties.

BS EN 60811-1-2:1995, Insulating and sheathing materials of electric cables Ð Common test methods Ð
Part 1: General application Ð Section 1.2: Thermal ageing methods.
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BS EN 60811-1-3:1995, Insulating and sheathing materials of electric cables Ð Common test methods Ð
Part 1: General application Ð Section 1.3: Methods for determining the density Ð Water absorption
tests Ð Shrinkage test.

BS EN 60811-2-1:1995, Insulating and sheathing materials of electric cables Ð Common test methods Ð
Part 2: Methods specific to elastomeric compounds Ð Section 2.1: Ozone resistance test Ð Hot set test Ð
Mineral oil immersion test.

3 Definitions
For the purposes of this British Standard the definitions given in BS 4727-2:Group 08 and the following apply.

3.1

rated voltage

reference voltage for which the cable is designed

NOTE This is expressed as a combination of the values U0, U and Um.

3.2

rated voltage U0

nominal power-frequency voltage between any conductor and earth or metallic screen for which the cable is
suitable

3.3

rated voltage U

nominal power-frequency voltage between phase conductors for which the cable is suitable

3.4

maximum voltage Um

maximum sustained power-frequency voltage between phase conductors for which the cable is suitable

3.5

cross-linked polyethylene (XLPE)

thermosetting material formed by the cross-linking of thermoplastic polyethylene compound so as to
conform to the requirements given in this standard

3.6

cross-linked ethylene propylene rubber (EPR)

compound based on ethylene propylene rubber or similar (ethylene propylene monomer or ethylene
propylene diene monomer) which when cross-linked conforms to the requirements given in this standard

3.7

nominal value

value, often used in tables, by which a quantity is designated

NOTE In this standard, nominal values usually give rise to values to be checked by measurements taking into account specified
tolerances.

3.8

approximate value

value which is only indicative

NOTE In this standard, values described as ªapproximateº do not constitute requirements to be checked by measurements.

3.9

routine tests

tests performed by the manufacturer on each manufactured length of cable to check that the whole of each
length meets the specified requirements

3.10

sample tests

tests performed by the manufacturer on samples of completed cables, or components taken from a
completed cable, at a specified frequency, so as to verify that the finished product meets the specified
requirements
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3.11

type tests

tests made before supplying, on a general commercial basis, a type of cable covered by this standard in
order to demonstrate satisfactory performance characteristics to meet the intended application
NOTE Type tests are of such a nature that, after they have been performed, they need not be repeated unless changes are made in the
cable materials or design or manufacturing process which might change the performance characteristics.

3.12

tests after installation

tests intended to demonstrate the integrity of the cable and its accessories as installed

4 Voltage designation
Cables are designated by the voltage U0, U and Um expressed in the form U0/U (Um).

The voltage designation of cables in this standard are:

3.8/6.6 (7.2) kV 6.35/11 (12) kV

8.7/15 (17.5) kV 12.7/22 (24) kV

19/33 (36) kV.

5 Conductors

5.1 General

Conductors shall be either plain annealed copper or aluminium, circular or shaped, and shall conform to
BS 6360. Copper conductors shall be stranded (class 2) and aluminium conductors shall be either solid
(class 1) or stranded (class 2).

5.2 Circular conductors

Stranded circular conductors shall be compacted or uncompacted.

5.3 Shaped conductors

Shaped conductors, when used as an alternative to circular conductors for three-core cables of rated
voltages 3.8/6.6 (7.2) kV and 6.35/11 (12) kV shall have a conductor cross-sectional area not less than the
following:

3.8/6.6 (7.2) kV: 70 mm2

6.35/11 (12) kV: 95 mm2

The dimensions of shaped solid aluminium conductors shall be as given in Table 1.

Table 1 Ð Dimensions of shaped solid aluminium conductors
Nominal

cross-sectional
area of conductor

Approximate dimensions of conductor Minimum corner
radius of
conductor

Width Depth Back radius Corner radius

mm2 mm mm mm mm mm

70 11.3 7.9 9.9 2.8 2.6

95 13.9 9.1 11.4 2.8 2.6

120 15.8 10.2 12.6 3.0 2.8

150 17.9 11.3 13.9 3.0 2.8

185 20.5 12.6 15.4 3.0 2.8

240 24.0 14.5 17.5 3.0 2.8

300 27.3 16.2 19.5 3.0 2.8

6 Conductor screen
A conductor screen consisting of an extruded layer of cross-linkable semi-conducting compound shall be
applied over the conductor and cover the surface of the conductor completely.
NOTE A semi-conducting tape may be applied prior to the extruded layer at the discretion of the manufacturer.

The extruded conductor screen shall be applied in the same operation as the insulation and be fully bonded
to the insulation.
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7 Insulation
The insulation shall be either XLPE or EPR conforming to the requirements of 20.5.

The insulation shall be applied by extrusion and cross-linked to form a compact and homogeneous layer.

The colour of the insulation shall be such that it is easily distinguishable from the screening materials.

The minimum and minimum average thickness of insulation shall be as specified in Tables 2 to 11.

8 Insulation screen

8.1 General

An insulation screen shall be applied to all cables and shall consist of a cross-linkable extruded
semi-conducting layer in combination with a metallic layer.

8.2 Extruded semi-conducting layer

The extruded semi-conducting layer shall consist of a bonded or strippable semi-conducting compound
capable of removal for jointing and terminating (see C.5). It shall be applied in the same operation as the
insulation, directly over the insulation, and cover the surface of the core completely.
NOTE At the discretion of the manufacturer, semi-conducting tape or a semi-conducting extruded layer may be applied over the
semi-conducting insulation screen as a bedding for the metallic layer.

8.3 Metallic layer

8.3.1 General

The metallic layer shall be applied either around each core and/or as a collective screen. For rated voltages
above 8.7/15 (17.5) kV, a metallic screen shall be applied around each core.

8.3.2 Metallic screen on each core

A metallic screen applied directly over the core of single-core cables or each core in three-core cables, shall
consist of either helically applied overlapped metallic tape(s) or a concentric layer of copper wires applied
helically or in a waveform.

The copper wires shall be spaced with an average gap not greater than 4 mm. No gap shall exceed 8 mm.
NOTE 1 At the discretion of the manufacturer, a copper equalizing tape may be applied.

NOTE 2 At the discretion of the manufacturer, a binder tape may be applied over the metallic screen of single-core cables.

NOTE 3 For single-core cables the armour may serve as the metallic screen.

8.3.3 Collective metallic screen

Three-core cables not having a metallic screen over each individual core shall have a collective screen of
steel wire armour applied after the cores have been laid up together and over the bedding layer (see
clauses 10 and 11).

9 Laying up
For three-core cables, the cores shall be laid up with a right-hand direction of lay. The metallic screens of
individually screened cores shall be in contact with each other. Fillers shall be used to form a substantially
compact and circular cable. The fillers shall be compatible with adjacent materials.
NOTE At the discretion of the manufacturer, a binder tape may be applied over laid-up individually screened cores.

10 Bedding layer
For single-core cables with a copper screen the bedding layer shall be extruded.

For three-core cables an extruded or lapped bedding layer shall be applied around the laid-up cores. For
cables with a metallic screen on each core the bedding layer shall be extruded. For cables not having a
metallic layer on each core the bedding shall be lapped and semi-conducting.

The extruded material, when tested in accordance with BS EN 60811-1-1, shall have a tensile strength of not
less than 4 N/mm2 and elongation at break of not less than 50 %. The nominal and minimum thickness of the
extruded bedding layer shall be as specified in Tables 2 to 11.
NOTE If the bedding layer is extruded, the fillers may be applied integrally with the bedding layer.

The lapped bedding layer shall cover the surface of the laid-up cores completely. The thickness of the lapped
bedding layer shall be approximately 0.6 mm. The shape of the fillers shall not prevent electrical contact
between the insulation screen and the lapped semi-conducting bedding layer.

The materials used for the bedding layer shall be suitable for the operating temperature of the cable and
compatible with the other materials used in the cable construction.
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1) Marking BS 7835 on or in relation to a product represents a manufacturer's declaration of conformity, i.e. a claim by or on behalf of
the manufacturer that the product meets the requirements of the standard. The accuracy of the claim is solely the claimant's
responsibility. Such a declaration is not to be confused with third party certification of conformity, which may also be desirable.

11 Armour

11.1 General

All cables specified in this standard shall be armoured.

11.2 Metal layer

For the armouring of three-core cables, round galvanized steel wires shall be used.

NOTE 1 Where the purchaser requires the cable to operate at a higher system fault level a number of galvanized steel wires may be
substituted by tinned copper wires subject to agreement with the manufacturer.

NOTE 2 When requested by the purchaser, galvanized steel tape may be used as an alternative to or in conjunction with steel wire
armour.

For the armouring of single-core cables either round aluminium wires or aluminium strips shall be used.

The nominal dimensions of the armour shall be as specified in Tables 2 to 11.

Armour shall be applied helically in a single layer with a left-hand lay.

Joints in steel wire armour shall be brazed or welded and any surface irregularity removed.

Joints in aluminium wire or strip shall be made by cold pressure or fusion welding and all surface
irregularities removed.

A joint in any wire or strip shall be not less than 1 m from the nearest joint in any other armour wire or strip
in the completed cable.

12 Oversheath

12.1 General

The material for the extruded oversheath shall conform to BS 7655-6.1, Type LTS 1.

NOTE Oversheaths are normally black but colours other than black may be provided by agreement between the manufacturer and the
purchaser, subject to their suitability for the particular conditions under which the cables are to be used.

12.2 Thickness of oversheath

The nominal and the minimum thickness of oversheath shall be as specified in Tables 2 to 11.

13 Marking

13.1 Marking of oversheath

The external surface of all cables shall be legibly marked with the following elements of marking, in any
sequence that is deemed neither to confuse nor conflict.

Element Example of marking

a) Electric cable ELECTRIC CABLE

b) Voltage designation

3.8/6.6 (7.2) kV 6 600 V

6.35/11 (12) kV 11 000 V

8.7/15 (17.5) kV 15 000 V

12.7/22 (24) kV 22 000 V

19/33 (36) kV 33 000 V

c) British Standard number1) BS 7835

d) Manufacturer's identification XYZ

e) The number of cores, type and nominal area of conductors, e.g.

1) Copper conductor cables: 13 50 shall indicate a single-core cable with a 50 mm2 copper conductor;

2) Aluminium conductor cables: 33 50 AL shall indicate a three-core cable with 50 mm2 aluminium
conductors.

The marking of elements a) to d) shall be by embossing or indenting on the oversheath.
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Elements a), b) and c) shall appear on two or more primary lines along the axis of the cable, approximately
equally spaced around the circumference of the cable.

Elements d) and e) shall appear on at least one line.

NOTE They may be on one of the primary lines or a secondary line or lines and need not be on the same line.

The letters and figures shall consist of upright block characters. The characters shall have a minimum height
of 3 mm.

The distance between the end of one element of marking and the beginning of the next identical element
shall be not greater than 550 mm, for items a), b) and c), and not greater than 1 100 mm for items d) and e).

13.2 Identification of year of manufacture

A means of identifying the year of manufacture of the cable shall be provided throughout the length of the
cable, either internally or by marking on the surface of the cable.

If the identification is internal the distance between the end of one mark and the beginning of the next mark
shall be not greater than 550 mm.

NOTE An identification thread may be used as an alternative to internal marking.

If the identification is by marking on the surface, the maximum distance between marks shall be 1 100 mm.

13.3 The mark of an approval organization

If the mark of an approval organization is used, it shall be provided throughout the length of the cable, either
as a mark on the surface of the cable, or as an identification thread, as specified by the approval
organization.

If the mark is applied to the cable it shall be on the surface in the form of the symbol(s) specified by the
approval organization, and shall conform to 13.1 d) and e) in respect of the maximum distance between
marks.

13.4 Additional marking

Where additional marking is made, it shall be throughout the length of the cable, either on the external
surface of the cable, or by means of a tape or thread within the cable, or by a combination of these methods.
If the additional marking is applied to the surface of the cable it shall not render illegible the marking
specified in 13.1 to 13.3.

The additional marking, however made, shall be repeated at intervals not exceeding 1 100 mm.

14 End sealing
Before despatch, the manufacturer shall cap the ends of all cable in order to form a seal to prevent the
ingress of water during transportation and storage.

15 Dimensions
The dimensions of the component layers shall be as given in Tables 2 to 11.

NOTE 1 In addition the approximate overall diameters for the following designs of cable are given.

a) Single-core armoured cables with:

Ð copper tape screen;

Ð extruded bedding layer;

Ð aluminium round wire armour.

b) Three-core armoured cables with:

Ð copper tape screen on each core;

Ð extruded bedding layer;

Ð galvanized round steel wire armour.

NOTE 2 The approximate overall diameters are given for information only. If more precise values are required the manufacturer should
be consulted.

NOTE 3 For single-core cables the approximate overall diameters relate to cables with round wire armour and may be somewhat less
for cables with strip armour.

NOTE 4 The approximate overall diameters given for cables with circular stranded conductors up to and including 630 mm2 are based
on the use of compacted conductors.

NOTE 5 Any smaller conductor cross-sections than those given in Tables 2 to 11 are not recommended. Designs excluded from this
specification are indicated by a dash in the tables.

For designs other than those listed, the table specifying the most closely similar design shall be used to
determine the dimensions of the various component parts.
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Table 2 Ð Single-core cables 3.8/6.6 (7.2) kV
Nominal

cross-sectional
area of

conductor

Thickness of insulation Thickness of bedding
layer

Nominal
armour

wire
diameter

Armour strip dimensions Thickness of oversheath Approximate overall
diameter

Min. at a
point

Min.
average

Min. at a
point

Nominal Thickness Width Min. at a
point

Nominal Solid
aluminium
conductors

Stranded
conductors

mm2 mm mm mm mm mm mm mm mm mm mm mm

50 2.15 2.5 0.76 1.2 1.6 1.0 3.6 1.24 1.8 25.9 26.7

70 2.15 2.5 0.76 1.2 1.6 1.0 3.6 1.24 1.8 27.5 28.4

95 2.15 2.5 0.76 1.2 1.6 1.0 3.6 1.32 1.9 29.3 30.3

120 2.15 2.5 0.76 1.2 1.6 1.0 3.6 1.32 1.9 30.6 31.9

150 2.15 2.5 0.76 1.2 1.6 1.0 3.6 1.40 2.0 32.2 33.5

185 2.15 2.5 0.76 1.2 2.0 1.4 4.8 1.40 2.0 34.6 36.1

240 2.24 2.6 0.76 1.2 2.0 1.4 4.8 1.48 2.1 37.2 38.9

300 2.42 2.8 0.76 1.2 2.0 1.4 4.8 1.56 2.2 39.9 41.8

400 2.60 3.0 0.76 1.2 2.0 1.4 4.8 1.64 2.3 Ð 45.5

500 2.78 3.2 0.84 1.3 2.5 1.8 6.4 1.80 2.5 Ð 50.5

630 2.78 3.2 0.92 1.4 2.5 1.8 6.4 1.88 2.6 Ð 54.6

800 2.78 3.2 0.92 1.4 2.5 1.8 6.4 1.96 2.7 Ð 60.8

1 000 2.78 3.2 1.00 1.5 2.5 1.8 6.4 2.12 2.9 Ð 65.9
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Table 3 Ð Three-core cables 3.8/6.6 (7.2) kV

Nominal
cross-sectional

area of
conductor

Thickness of insulation Thickness of bedding
layer

Nominal
armour

wire
diameter

Thickness of oversheath Approximate overall diameter

Min. at a
point

Min.
average

Min. at a
point

Nominal Circular conductors Shaped conductors

Min. Nominal Solid
aluminium

Stranded Solid
aluminium

Stranded

mm2 mm mm mm mm mm mm mm mm mm mm mm

10 2.15 2.5 0.76 1.2 2.0 1.48 2.1 37.9 38.4 Ð Ð

16 2.15 2.5 0.76 1.2 2.0 1.56 2.2 40.1 40.7 Ð Ð

25 2.15 2.5 0.76 1.2 2.0 1.56 2.2 42.4 43.3 Ð Ð

35 2.15 2.5 0.76 1.2 2.0 1.64 2.3 44.8 46.1 Ð Ð

50 2.15 2.5 0.84 1.3 2.5 1.80 2.5 48.7 50.3 Ð Ð

70 2.15 2.5 0.84 1.3 2.5 1.88 2.6 52.2 54.2 50.0 50.8

95 2.15 2.5 0.92 1.4 2.5 1.96 2.7 56.2 58.3 53.1 54.3

120 2.15 2.5 1.00 1.5 2.5 2.04 2.8 59.5 62.1 55.8 57.4

150 2.15 2.5 1.00 1.5 2.5 2.12 2.9 62.5 65.3 58.2 60.3

185 2.15 2.5 1.08 1.6 2.5 2.20 3.0 66.4 69.6 61.3 63.8

240 2.24 2.6 1.16 1.7 2.5 2.36 3.2 72.2 75.8 66.1 69.1

300 2.42 2.8 1.24 1.8 3.15 2.60 3.5 79.7 83.8 72.8 76.3

400 2.60 3.0 1.40 2.0 3.15 2.76 3.7 Ð 92.1 Ð Ð
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Table 4 Ð Single-core cables 6.35/11 (12) kV

Thickness of insulation: minimum average: 3.4 mm

minimum at a point: 2.96 mm

Nominal
cross-

sectional
area of

conductor

Thickness of bedding
layer

Nominal
armour

wire
diameter

Armour strip
dimensions

Thickness of
oversheath

Approximate overall
diameter

Min. at a
point

Nominal Thickness Width Min. at a
point

Nominal Solid
aluminium
conductors

Stranded
conductors

mm2 mm mm mm mm mm mm mm mm mm

50 0.76 1.2 1.6 1.0 3.6 1.24 1.8 27.7 28.5

70 0.76 1.2 1.6 1.0 3.6 1.32 1.9 29.5 30.4

95 0.76 1.2 1.6 1.0 3.6 1.32 1.9 31.1 32.1

120 0.76 1.2 1.6 1.0 3.6 1.40 2.0 32.6 33.9

150 0.76 1.2 2.0 1.4 4.8 1.48 2.1 35.0 36.3

185 0.76 1.2 2.0 1.4 4.8 1.48 2.1 36.6 38.1

240 0.76 1.2 2.0 1.4 4.8 1.56 2.2 39.0 40.7

300 0.76 1.2 2.0 1.4 4.8 1.56 2.2 41.1 43.0

400 0.76 1.2 2.0 1.4 4.8 1.72 2.4 Ð 46.5

500 0.84 1.3 2.5 1.8 6.4 1.80 2.5 Ð 50.9

630 0.92 1.4 2.5 1.8 6.4 1.88 2.6 Ð 55.0

800 0.92 1.4 2.5 1.8 6.4 1.96 2.7 Ð 61.2

1 000 1.00 1.5 2.5 1.8 6.4 2.12 2.9 Ð 66.3

Table 5 Ð Three-core cables 6.35/11 (12) kV

Thickness of insulation: minimum average: 3.4 mm

minimum at a point: 2.96 mm

Nominal
cross-

sectional
area of

conductor

Thickness of bedding
layer

Nominal
armour

wire
diameter

Thickness of
oversheath

Approximate overall diameter

Circular conductors Shaped conductors

Min. at a
point

Nominal Min. at a
point

Nominal Solid
aluminium

Stranded Solid
aluminium

Stranded

mm2 mm mm mm mm mm mm mm mm mm

16 0.76 1.2 2.0 1.64 2.3 44.2 44.8 Ð Ð

25 0.84 1.3 2.5 1.72 2.4 47.9 48.8 Ð Ð

35 0.84 1.3 2.5 1.80 2.5 50.3 51.6 Ð Ð

50 0.92 1.4 2.5 1.88 2.6 53.0 54.6 Ð Ð

70 0.92 1.4 2.5 1.96 2.7 56.5 58.5 Ð Ð

95 1.00 1.5 2.5 2.04 2.8 60.5 62.6 57.9 59.1

120 1.08 1.6 2.5 2.20 3.0 64.0 66.6 60.8 62.5

150 1.08 1.6 2.5 2.28 3.1 67.0 69.8 63.3 65.4

185 1.16 1.7 2.5 2.36 3.2 70.9 74.1 66.4 68.9

240 1.24 1.8 3.15 2.52 3.4 77.6 81.2 72.0 75.1

300 1.32 1.9 3.15 2.68 3.6 82.7 86.8 76.4 79.9

400 1.40 2.0 3.15 2.84 3.8 Ð 94.1 Ð Ð
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