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ROPET EX

1. General

This document contains information that will help you with safe and correct use of ROPETEX steel wire
ropes. Apart from the instruction manual we refer to existing national regulations on each workplace.

We declare under our sole responsibility that ROPETEX steel wire rope is in accordance with the stan-
dard EN 12385-1 to -10.

If the customer makes any modification of the product or if the customer combines the product with a
non-compatible product/component, we take no responsibility for the consequences in regard to the
safety of the product.

ROPETEX steel wire rope is imported through SCM Citra OY, Juvan Teollisuuskatu 25 C, FI-02920 Espoo,
Finland and exclusively distributed by Axel Johnson International - Lifting Solutions Group companies.

All product information and manuals can be found on www.ropetex.com

All distributors are listed on https://www.powertex-products.com/offices


https://www.powertex-products.com

ROPET EX
2. Use and Maintenance

2.1. Limitations on use due to adverse environmental conditions
2.1.1. Temperature

2.1.1.1. Steel wire rope made from carbon steel wires

Account should be taken of the maximum temperature that may be reached by the wire rope in service.
An underestimation of the temperature involved can lead to a dangerous situation.

Stranded ropes with fibre cores or fibre centres can be used up to a maximum of 100°C.

Stranded ropes with steel cores and spiral ropes (i.e. spiral strand and locked coil) can be used up to
200°C although some de-rating of the working load limit is necessary, the amount being dependent upon
the exposure time at high temperature and the diameter of the wires.

For operating temperatures between 100°C and 200°C the loss in strength may be assumed to be 10%.
For temperatures above 200°C special lubricants may be necessary and greater losses in strength than
stated above will need to be considered. The rope or machinery manufacturer should be contacted.
The strength of steel wire ropes will not be adversely affected by operating temperatures as low as -
40°C and no reduction from the working load limit is necessary; however, rope performance may be
reduced, depending upon the effectiveness of the rope lubricant at low temperatures.

When the rope is fitted with a termination, also refer to 2.1.1.2.

2.1.1.2. Terminations
In addition to the limits stated above for rope, and unless otherwise specified by the rope manufacturer

or the manufacturer of the machine, equipment or installation, the following operating temperatures must
not be exceeded:

e Turn-back eye with aluminum ferrule: 150°C
e Ferrule-secured eye with steel ferrule: 200°C
e Socket filled with a lead-based alloy: 80°C

e Socket filled with zinc or a zinc-based alloy: 120°C
e Socket filled with resin — refer to resin socketing system designer’s instructions

2.1.2. Use in exceptionally hazardous conditions
In cases where exceptionally hazardous conditions are known to exist, e.g. offshore activities, the lifting

of persons and potentially dangerous loads such as molten metals, corrosive materials or radioactive
materials a risk assessment should be carried out and the working load limit selected or adjusted accor-

dingly.

2.2. Before putting the rope into first use

2.2.1. Inspecting the rope and documents

The rope should be unwrapped and examined immediately after delivery in order to check its identity
and condition and to ensure that the rope and its termination(s), if any, are compatible with the machine-
ry or equipment to which they are to be attached in service.

Note: If damage to the rope or its package is observed, this should be recorded on the delivery note.

The Certificate of conformity by the rope manufacturer should be kept in a safe place, e.g. with the crane
handbook, for identification of the rope when carrying out periodic thorough examinations in service.

Note: The rope should not be used for lifting purposes without the user having a Certificate in his pos-
session.
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ROPETEX steel wire ropes comes with:

a. Declaration of Conformity

b. 3.1 Test Certificate according to EN 10204

c. User Instructions (on the reel)

d. CE Marking (on the reel)
Declaration of Conformity and 3.1 Test Certificate are one document and made available to Axel Johnson
International Lifting Solutions Group Companies via Intranet or Online Portal.

2.2.2. Storing the rope

\\ A clean, well-ventilated, dry, dust free, undercover location should be selec-
— ted. The rope should be covered with waterproof material if it cannot be stored

A inside.

\ The rope should be stored and protected in such a manner that it will not be
\ exposed to any accidental damage during the storage period or when placing
1\ theropein, or taking it out of, storage.

The rope should be stored where it is not likely to be affected by chemical fumes, steam or any other
corrosive agents.

If supplied on a reel, the reel should be rotated periodically during long periods of storage, particularly in
warm environments, to prevent migration of the lubricant from the rope.

The rope should not be stored in areas subject to elevated temperatures as this may affect its future
performance.

In extreme cases its original as-manufactured breaking force could be severely reduced rendering it unfit
for safe use.

The rope should not be allowed to make any direct contact with the floor and the reel should be so po-
sitioned that there is a flow of air under the reel. Please be aware that the weight of a reel with steel wire
rope can easily exceed the maximum capacity of a EUR pallet.

Note: Failure to ensure the above may result in the rope becoming contaminated with foreign matter and
start the onset of corrosion even before the rope is put into service.

Preferably, the reel should be supported in an A-frame or cradle standing on ground which is capable of
safely supporting the total mass of rope and reel.

The rope should be inspected periodically and, when necessary, a suitable rope dressing, which is com-
patible with the manufacturing lubricant, should be applied.

Any wet packaging, e.g. sackcloth, should be removed.

The rope marking should be checked to verify that it is legible and relates to the certificate.

When removing from store, the principle 'first in, first out' should be applied.

2.2.3. Checking the condition of rope related parts of the machine or installation
Before installing the new rope, the condition and dimensions of rope related parts, e.g. drums, sheaves
and rope guards, should be checked to verify that they are within the operating limits as specified by the

original equipment manufacturer.

For ropes working on cranes the effective groove diameter should be at least 5% above the nominal rope
diameter. The groove diameter should be checked using a sheave gauge.

Sheaves should also be checked to ensure that they are free to rotate.
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Under no circumstances should the actual rope diameter be greater than the pitch of the drum. In the
case of multilayer coiling, the relationship between the actual rope diameter and the pitch should be
assessed.

When grooves become excessively worn, it may be possible to have them re-machined. Before doing
so, the sheave or drum should be examined to determine if enough strength will remain in the underlying
material supporting the rope after the machining has been carried out.

Grooves should support the steel wire rope over approximately 1/3 of its diameter.

When it comes to advised values and angles for grooves of sheaves there are different standards:
- 1SO16625:2013 (45°-60°)

- DIN15061 (>=45°)

- BS 6570 (52°)

We advice you to use the appropriate standard for your region.

45° - 60°
-n

1,08 d
-

e AN

Figur 2-1 Groove diameter and distances

Note: When grooves become worn and the rope is pinched at its sides, strand and wire movement is
restricted and the ability of the rope to bend is reduced, thus affecting rope performance.

Warning! Worn sheaves should be replaced/refurbished

Warning! The drum can in some cases cause damage to the rope and lead to early discard. If
the drum diameter is too small this can cause permanent distortion to the rope which will cause to
early discard of the rope.

2.3. Handling and installing the rope
2.3.1. General

The procedure for installing the rope should be carried out in accordance with a detailed plan issued by
the user of the steel wire rope.

The rope should be checked to verify that it is not damaged when unloaded and when transported to
storage compound or site. During these operations, the rope itself should not come into contact with any
part of the lifting device, such as the hook of a crane or a fork of a fork lift truck. Webbing slings may be
helpful.

2.3.2. Rope supplied in a coil

The coil of rope should be placed on the ground and rolled out straight, ensuring that it does not become
contaminated with dust, grit, moisture or other harmful material.

The rope should never be pulled away from a stationary coil as this will induce turn into the rope and
form kinks. If the coil is too large to physically handle it may need to be placed on a turntable which will
allow the rope to be paid out as the end of the rope is pulled away from the coil. Correct methods of
paying out rope from a coil are shown in Figurs 2-2 and 2-3 below. Figurs 2-4 shows an incorrect method
of paying out rope from a coil.
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Figur 2-2 - correct Figur 2-3 - correct Figur 2-4 — incorrect

2.3.3. Rope supplied on a reel

A shaft of adequate strength should be passed through the reel bore and the reel places in a suitable
stand which allows it to rotate and be braked to avoid overrun during installation.

Where multi-layer coiling is involved the rope should be placed in equipment that has the capability of
providing a back tension in the rope as it is being transferred from the supply reel to the drum. This is to
ensure that the underlying laps of rope, particularly in the bottom layer, are wound tightly on the drum.

The supply reel should be positioned such that the fleet angle during installation is kept to a minimum. If
a loop forms in the rope it should not be allowed to tighten to form a kink.

The reel stand should be mounted so as not to create a reverse bend during reeving, i.e. for a drum with
an upper wind rope, take the rope off the top of the supply reel.

Figur 2-5 - do not create a reverse bend  Figur 2-6 - Installing rope under tension, about 10% of the nominal rope pull

When releasing the outboard end of the rope from the supply reel or cail, this should be done in a con-
trolled manner. On release of the bindings or the rope end fixing, the rope will want to straighten itself
and unless controlled this could be a violent action, which could result in injury.

The as-manufactured condition of the rope should be maintained during installation.

If installing the new rope with the aid of the old rope, one method is to fit a wire rope sock to each of the
rope ends to be attached. The open end of the sock should be securely attached to the rope by a ser-
ving or alternatively by a suitable clip. The two ends should be connected via a length of fibre rope of
adequate strength in order to avoid turn being transmitted from the old rope into the new rope. If a wire
rope is used, it should be a rotation-resistant type or should have the same lay type and direction as
the new rope. Alternatively, a length of fibre or steel rope of adequate strength may be reeved into the
system for use as a pilot/messenger line. A swivel should not be used during the installation of the rope.

Monitor the rope carefully as it is being pulled into the system and ensure that it is not obstructed by any
part of the structure or mechanism that may damage the rope and result in a loss of control.

Warning: The supply reel is not specifically designed for back-tension spooling and might not be

strong enough! If back tension spooling is needed, a reel of enough strength should be ordered

with the steel wire rope. Else the spooling should be done to the crane drum without back tension,
the hook should be lowered max, a sufficient weight (2,5% -5% of the ropes MBL) should be hooked and
the steel wire rope could be tightly wound on the drum.
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2.3.4 Cutting the rope

If it is necessary to cut the rope, secure servings should be applied on both sides of the cut mark. The
length of each serving for a stranded rope should be at least equal to two rope diameters.

One serving either side of the cut mark is usually enough for preformed ropes (see EN 12385-2). For
non-preformed ropes, rotation-resistant ropes and parallel-closed ropes a minimum of two servings each
side of the cut mark is recommended.

Preferably, cutting of the rope should be done using a high-speed abrasive disc cutter. Other suitable
mechanical or hydraulic shearing equipment may be used although not recommended when the rope
end is to be welded or brazed. When cutting, ensure adequate ventilation to avoid any build-up of fumes
from the rope and its constituent parts. Find more information in Chapter 4.

Note: Some special ropes contain synthetic material which, when heated to a temperature higher than
normal production processing temperatures, will decompose and may give off toxic fumes.

Note: Rope produced from carbon steel wires in the form as shipped is not considered a health hazard.
During subsequent processing (e.g. cutting, welding, grinding, cleaning) dust and fumes may be produ-
ced which contain elements that may affect exposed persons.

After cutting, failure to correctly secure the rope end is likely to lead to slackness or distortions in the
rope. An alternative method of cutting is by fusing and tapering, a process which is designed to prevent
the wires and strands from unlaying.

Serving Serving Disc cutter Cutting torch

Figur 2-7

2.3.5. Running in the new rope

To increase lifetime of your rope its recommended to ‘run in’ the new rope by operating the equipment
slowly, preferably with a low load (i.e. 10% of the Working Load Limit (WLL)) for several operational
cycles. This enables the new rope to adjust itself gradually to the working conditions. The rope should

never 'run in' with full load or even with overload.

Check that the rope is spooling correctly on the drum and that no slack occurs in the rope or cross-laps
of rope develop at the drum.

Note: Irregular coiling will inevitably result in severe surface wear and rope distortion.



ROPET EX

2.4. Maintenance
2.4.1. Inspecting and examining the rope

Inspection and through examination intervals and discard criteria should be in accordance with the fol-
lowing:

e Crane ropes — ISO 4309;

e Lift ropes — ISO/FDIS 4344;

e Cableway ropes — EN 12927-7

2.4.1.1. Daily visual inspection

Visual inspection of at least the working section of the steel wire rope for that day should be done daily
for all attachment points where the rope touches its installation or crane such as drums, sheaves and
end termination in order to observe and detect any general deterioration or mechanical damage. It
should be also check if the rope can run correctly from the drum and over sheaves as it is intended to do
in normal operation.

If any noticeable change in condition is detected a competent person should be contacted to carry out a
more detailed inspection.

2.4.1.2. Periodic inspection

Periodic inspections shall be carried out by a competent person according to mentioned standards and
observations should be recorded.

Periodic inspections has the goal to obtain information that assist in deciding for if:
a. A rope can remain in service and when it should have its next inspection or;
b. Need to be taken out of service (immediately or within a specific timeframe)

Frequency of this inspection shall be determined by the competent person who shall consider at least:
a. the statutory requirements covering the application in the country of use;
b. the type of crane and the environmental conditions in which it operates;
c. the classification group of the mechanism;
d. the results of previous inspection(s);
e. experience gained from inspecting ropes on comparable cranes;
f. the length of time the rope has been in service;
g. the frequency of use.

2.4.1.3. Assessment of the rope

Through an appropriate assessment method, i.e. by counting, visual means and/or measurement, the
severity of deterioration shall be assessed and expressed either as a percentage (e.g. 20 %, 40 %, 60
%, 80 % or 100 %) of the particular individual discard criteria or in words (e.g. slight, medium, high, very
high or discard).

Any damage that might have occurred to the rope prior to it being run in and entering service shall be
assessed by a competent person and observations shall be recorded.

A list of the more common modes of deterioration and whether each one can be readily quantified (i.e.
by counting or measuring) or must be subjectively assessed (i.e. by visual means) by the competent
person is shown below in table 1.
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Table 1 — Modes of deterioration and assessment methods

Mode of deterioration Assessment method

Number of visible broken wires (including those which By counting
are randomly distributed, localized groupings, valley
wire breaks and those that are at, or in the vicinity of, the
termination)

Decrease in rope diameter (resulting from external wear/ | By measurement
abrasion, internal wear and core deterioration)

Fracture of strand(s) Visual
Corrosion (external, internal and fretting) Visual
Deformation Visual and by measurement (wave only)
Mechanical damage Visual
Heat damage (including electric arcing) Visual

2.4.2. Discard criteria

As deterioration often results from a combination of different modes at the same position in the rope, the
competent person shall assess the “combined effect”, one method of which can be found in Annex F

of ISO 4309:2017. If, for whatever reason, there is a noticeable change in the rate of deterioration of the
rope, the reason for this shall be investigated and, wherever possible, corrective action taken. In extreme
cases, the competent person may decide to discard the rope or amend the discard criteria, for example
by reducing the allowable number of visible broken wires.

In those instances where a long length of rope has suffered deterioration over a relatively short section,
the competent person may decide that it is not necessary to discard the whole length of rope, provided
that the affected section can be satisfactorily removed and the remaining length is in a serviceable con-
dition.

In general, below list of criteria lead to discard of a steel wire rope
e Broken strand
e | ocal concentration of wire breaks
e Deformations (corkscrew, caging, kinks, basket)
e At least two wire breaks in strand valleys or adjacent strands within one lay
e [ength (~ 6x d)
e Significant external and internal corrosion
¢ | oose rope structure
¢ Kinks or flattened areas
e Bends or other deformations
e \Wire breaks at end terminations
¢ Protruding wires in loops
¢ Reduction of rope diameter due to damage of rope core
e | ocal increase of rope diameter
¢ Uniform decrease of rope diameter through wear
e Heat effects or electric arc
e Achievement of type and number of wire breaks according to the tables below

10
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2.4.2.1. Visible broken wires
The discard criteria for the various natures of visible broken wire shall be as specified in Table 2.

Table 2 - Discard criteria for visible broken wires

Nature of visible broken wire Discard criteria

1 Wire breaks occurring random- | See Table 3 for single-layer and
ly in sections of rope which parallel-closed ropes and Table
run through one or more steel 4 for rotation-resistant ropes.

sheaves and spool on and off the
drum when single-layer spooling
or occurring at sections of rope
which are coincident with cross-
over zones when multi-layer
spoolings

2 Localized grouping of wire If grouping is concentrated in
breaks in sections of rope which | one or two neighbouring strands
do not spool on and off the drum | it might be necessary to discard
the rope, even if the number

is lower than the values over a
length of 6d, which are given in
Tables 3 and 4.

3 Valley wire breaks Two or more wire breaks in a
rope lay length (approximately
equivalent to a length of 6d)

4 Wire breaks at a termination Two or more wire breaks

If the rope is a single-layer or parallel-closed rope, apply the corresponding Rope Category Number
(RCN) - you can read this on the document specifications on the ROPETEX website - and read off the
discard values in Table 3 for broken wires over a length of 6d and 30d. If the construction is not shown,
determine the total number of load-bearing wires in the rope (by adding together all of the wires in the
outer layer of strands except for any filler wires) and read off the discard values in Table 3 for broken
wires over a length of 6d and 30d for the appropriate conditions.

If the rope is a rotation-resistant rope, apply the corresponding RCN and read off the discard values

in Table 4 for broken wires over a length of 6d and 30d. If the construction is not shown, determine the
number of outer strands and the total number of load-bearing wires in the outer layer of strands in the
rope (by adding together all of the wires in the outer layer of strands except for any filler wires) and read
off the discard values in Table 4 for broken wires over a length of 6d and 30d for the appropriate conditi-
ons.

11
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Table 3 - Number of wire breaks, reached or exceeded, of visible broken wires occurring in single-layer
and parallel-closed ropes, signaling discard of rope (acc. to ISO 4309:2017)

Rope Total number of Number of visible broken outer wires (b)
category | load-bearing Sections of rope working in steel sheaves and/or | Sections of rope spool-
number | wires in the outer spooling on a single-layer drum ing on a multi-layer
RCN layer of strands (wire breaks randomly distributed) drum (c)
': the rope (a) Classes M1 to M4 or class unknown (d) All classes
Ordinary lay Lang lay Ordinary and Lang lay
Over a Over a Over a Over a Over a Over a
length of | length of | length of | length of | lengthof | length of
6d (e) 30d (e) 6d (e) 30d (e) 6d (e) 30d (e)
1 n <50 2 4 1 2 4 8
2 51<n<75 3 6 2 3 6 12
3 76 <n <100 4 8 2 4 8 16
4 101 <n< 120 5 10 2 5 10 20
5 121 <n <140 6 11 3 6 12 22
6 141 <n<160 6 13 3 6 12 26
7 161 <n <180 7 14 4 7 14 28
8 181 < n <200 8 16 4 8 16 32
9 201 <n<220 9 18 4 9 18 36
10 221 <n <240 10 19 5 10 20 38
11 224 < n <260 10 21 5 10 20 42
12 261 <n <280 11 22 6 11 22 44
13 281 <n <300 12 24 6 12 24 48
n > 300 0,04 xn 0,08 xn 0,02xn 0,04 xn 0,08 xn 0,16 xn
NOTE Ropes having outer strands of Seale construction where the number of wires in each strand is
19 or less (e.g. 6x19 Seale) are placed in this table two rows above that row in which the construction
would normally be placed based on the number of load bearing wires in the outer layer of strands
(a) For the purposes of this International Standard, filler wires are not regarded as load-bearing wires
and are not included in the values of n.
(o) A broken wire has two ends (counted as one wire).
(c) The values apply to deterioration that occurs at the cross-over zones and interference between
wraps due to fleet angle effects
(and not to those sections of rope which only work in sheaves and do not spool on the drum).
(d) Twice the number of broken wires listed may be applied to ropes on mechanisms whose classifica-
tion is known to be M5 to M8.
(e) d = nominal diameter of rope.

12
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Table 4 - Number of wire breaks, reached or exceeded, of visible broken wires
occurring in rotation-resistant ropes, signaling discard of rope (acc. to ISO 4309:2017)

Rope Total number of Number of visible broken outer wires (b)
category | load-bearing wires Sections of rope working in steel | Sections of rope spooling on
number | in the outer layer of sheaves and/or spooling on a a multi-layer drum (c)
RCN strands in the rope (a) single-layer drum

n (wire breaks randomly distributed)

Over a Over a Over a Over a
length of length of length of length of
6d (d) 30d (q) 6d (d) 30d (q)

21 4 strands 2 4 2 4

n<100
22 3 or 4 strands 2 4 4 8

n <100

At least 11 outer

strands
23-1 71<n <100 2 4 4 8
23-2 101 <n< 120 3 5 5 10
23-3 121 <n <140 3 5 6 11
24 141 <n <160 3 6 6 13
25 161 <n <180 4 7 7 14
26 181 < n <200 4 8 8 16
27 201 <n <220 4 9 9 18
28 221 <n <240 5 10 10 19
29 241 <n <260 5 10 10 21
30 261 <n<280 6 11 11 22
31 281 <n <300 6 12 12 24

n > 300 6 12 12 24
NOTE Ropes having outer strands of Seale construction where the number of wires in each strand is 19
or less (e.g. 18x9 Seale — WSC) are placed in this table two rows above that row in which the construc-
tion would normally be placed based on the number of wires in the outer layer of strands.
(a) For the purposes of this International Standard, filler wires are not regarded as load-bearing wires
and are not included in the values of n.
(b) A broken wire has two ends.
(c) The values apply to deterioration that occurs at the cross-over zones and interference between
wraps due to fleet angle effects
(and not to those sections of rope that only work in sheaves and do not spool on the drum).
(d) d = nominal diameter of rope.

2.4.2.2. Decrease in rope diameter

ROPETEX steel wire ropes are produced with a plus tolerance to the nominal diameter. When measuring
the decrease in rope diameter its important to start from the reference diameter, which should be recor-
ded right after installation of the rope but before putting the rope into normal operation. If this reference
diameter is not available the diameter most close to the end termination can be measured and taken
instead.

Formula for calculating the diameter reduction: [(dref — dm) / d] * 100%

Where

dref = reference diameter

13
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dm = measured actual diameter

d = nominal diameter

Single-layer rope with fibre core should be discarded when outcome >= 10%
Single layer rope with steel core or parallel closed rope should be discarded when outcome  >=7,5%
Rotation resistant rope should be discarded when outcome >=5%

When there is a strong and obvious local decrease in wire rope diameter, i.e. in case of a sunken strand’,
the rope should be discarded immediately.

2.4.2.3. Fracture of strands

If a complete strand fracture occurs, the rope shall be immediately discarded.

2.4.2.4. Corrosion

Corrosion will occur more in marine environments and environments where there is a high degree of air
pollution. Besides these external influencer’s corrosion is mainly due to a lack of proper maintenance
and maintaining the rope is well lubricated. Corrosion will influence the lifetime and breaking strength of

a steel wire rope.

1ISO4309-2010 gives guidance on discard criteria for corrosion:

External corrosion that can be wiped clean and/or brushed clean No discard
External corrosion with a rough to touch wire surface 60% of discard
External corrosion with heavily pitted and slack wires discard
Obvious internal corrosion (i.e. visible through the valleys between outer strands) discard

2.4.2.5. Waviness

Waviness is a steel wire rope is a form of deformation. Deformation of the rope construction leads (over
time) to unequal distribution of forces in the wire rope. The wire rope should be discarded when wavi-
ness is detected.

2.4.2.6. Basket deformation

Ropes with a basket or lantern shall be immediately discarded or provided the remaining length of rope
is in a serviceable condition, have the affected section removed.

2.4.2.7. Protruding core or strands

Ropes with core or strand protrusion shall be immediately discarded or provided the remaining length of
rope is in a serviceable condition, have the affected section removed.

2.4.2.8. Protruding wires in loops

Ropes with protruding wires, usually occurring in groups on the opposite side of the rope to that which is
in contact with a sheave groove, shall be immediately discarded. If it's only a single wire that is protrud-
ing it can be removed by bending it until it breaks, close to the inside of the strand in order to avoid this
wire damaging surrounding wires and strands. See Figur 2-8.

Figur 2-8 removing protruding wires

14
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2.4.3. Lubricating the rope in service

The protection provided by the original manufacturing lubricant is normally adequate to prevent deterio-
ration due to corrosion during shipment, storage and the early life of the rope; however, in order to obtain
optimum performance, most ropes will benefit from the application of a service lubricant, the type of
which will be dependent upon the rope application and the environmental conditions to which the rope is
exposed. Lubrication has also an important role in decreasing internal friction of individual wires rubbing
against each other.

It's therefore important to re-lubricate the rope on a regular basis, depending on its use.

A Warning! An unlubricated or incorrectly lubricated rope has a significantly reduced life.

o 200%

;% 150% g

% 100% /
= =

Unlubricated Lubricated Lubricated +
Relubricated

Figur 2-9 Importance of relubrication of a rope

The service lubricant must be compatible with the original manufacturing lubricant and in the case of
a traction drive rope, not impair its frictional characteristics. Refer to the recommendations of the rope
manufacturer or the original equipment manufacturer.

Typical methods of applying the service lubricant are by brush, drip feed, portable pressurized spray or
high pressure. This latter system is generally designed to force the service lubricant into the rope under
high pressure while simultaneously cleaning the rope and removing moisture, residual lubricant and
other contaminants.

Failure to apply a service lubricant could result in a reduction in the performance of the rope and at
worst, lead to undetectable internal corrosion.

Application of too much and the wrong type of lubricant may lead to an accumulation of foreign debris
on the surface of the rope. This could result in abrasive damage to the rope, the sheave and the drum. It
may also make it difficult to determine the true condition of the rope for evaluation against discard crite-
ria.
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3. Rope selection
3.1. Construction in relation to abrasion and wear

Wire rope will become progressively weaker when subject to abrasion and wear. This occurs when a
rope contacts another body, such as when it passes through a sheave or over a roller, coils onto a drum
or is dragged through or along abrasive material.

Where abrasion is known to be the primary mode of deterioration, consideration should be given to
selecting a rope with as larger outer wires as possible, but also taking into account whether there is any
additional need to fulfil any bending fatigue requirements.

Lang lay rope (subject to both ends of the rope being fixed and prevented from rotating) and compacted
strand rope can be advantageous under abrasive conditions.

Note: although expected to occur mainly on the crowns of the wires, wear may also take place at the
strand-core and strand interfaces within the rope.

3.2. Type of core in relation to crushing of the rope at the drum

Crushing can occur due to several reasons but more likely when the rope is subject to multi-layer co-
iling at the drum. Also, greater radial pressure will be experienced between the rope and a smooth or
plain-faced drum than with a grooved drum.

Stranded ropes containing fibre should not be used where coiling extends into multi-layers.
Ropes with steel cores and compacted strand ropes are more resistant to crushing and distortion.

N

Figur 3-1 Example of crushing on a drum
3.3. Wire finish in relation to corrosion

If corrosion is expected or known to be a primary mode of deterioration, it is preferable to use a rope
containing zinc (or zinc alloy Zn95/Al5) coated wires.

Consideration should be given to selecting a rope with as larger wires as possible, considering whether
there is any additional need to fulfil any bending fatigue requirements.

A rope with a large number of small wires is more susceptible to corrosion than a rope with a small num-
ber of large wires.

3.4. Direction of lay and type

3.4.1. Connecting ropes to each other (series) or working alongside each other (parallel)

If it is necessary to connect one rope to another (i.e. in series), whether during installation or in operati-
on, it is essential that they are of the same lay direction and type, e.g. right lay ordinary (sZ) to right lay
ordinary (sZ).

Note: Connecting a ‘left’ lay rope to a ‘right’ lay rope will result in rope rotation and unlaying of the

strands when loaded. If the ropes are also hand spliced at the connection the splices will open up and
pull apart.
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Some applications, e.g. grabs and container cranes, demand the use of a left lay rope operating alongsi-
de aright lay rope (i.e. in parallel) in order to balance out the rotational effects of the two ropes.

3.4.2. Direction of coiling

Unless specified otherwise in the original equipment manufacturer’s instructions, the direction of coiling
should be in accordance with Figurs below.

The rotation direction and the attachment point of the rope determines whether right- or left-hand lay
rope should be used. To determine the correct rope the following rule should be followed:

¢ Right thread groove on the drum - left hand lay rope.
e | eft thread groove on the drum - right hand lay rope.

A Warning! Incorrect choice of lay can adversely affect rope performance.
The direction of coiling in Figurs below generally applies to both smooth and grooved drums.

Under wind

Right hand lay rope: From right to left

Upper wind

Right hand lay rope: From left to right Left hand lay rope: From right to left

3.5. Rotational characteristics and use of a swivel

‘Cabling’ of hoist ropes in a multi-part (fall) reeving arrangement due to block rotation can occur if the
rope selected has inferior torsional properties for the intended height of lift, rope spacing and loading. In
such cases lifting can be severely limited or even halted. Applications involving high lifts are particularly
vulnerable to this condition.

Note: Cabling is a term used to describe the condition in a multi-fall reeving arrangement where the falls
of rope become untangled as they wrap around themselves.

When taking the torsional property of a rope into account the probability of cabling for a given reeving
system can be assessed. Refer to the rope manufacturer or the original equipment manufacturer.

With rotation-resistant ropes where the outer strands are generally laid in the opposite direction to those
of the underlying layer, (i) the amount of torque generated under load when both ends of the rope are fix-
ed and prevented from rotating or (ii) the amount of rotation under load when one end of the rope is free
to rotate, will be expected to be far less than that which would be experienced with single layer ropes.
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To limit the hazard of a rotating load during a lifting operation and to ensure the safety of personnel within
the lifting zone, it is preferable to select a rotation-resistant rope that will only rotate a small amount when
loaded, see a) below. With such ropes, the usefulness of a swivel is to relieve the rope of any induced
rotation resulting from angular deflections at a sheave or drum.

Other rotation-resistant ropes, having less resistance to rotation when loaded, see b) below, are likely to
require the assistance of a swivel to minimize the hazard. In such cases, however, it should be recogni-
zed that excessive rope rotation can have an adverse effect on rope performance and can also result in
a reduction in breaking force of the rope, the amounts of which will depend on the rotational property of
the selected rope and the magnitude of the load being lifted.

The following is a summary of general guidance on the use of a swivel based on the rotational property
of the rope.

Where:

e 1turn = 360;

o d = nominal rope diameter

® Fmin = minimum breaking force of the rope
Then:

a) rotational property less than or equal to 1 turn/1 000d lifting a load equivalent to 20 % Fmin
a swivel can be used.

b) rotational property greater than 1 turn but no greater than 4 turns/1 000d lifting a load equiva
lent to 20 % Fmin.

a swivel may be used subject to the recommendations of the rope manufacturer and/or approval
of a competent person;

c) rotational property greater than 4 turns/1 000d at a load equivalent to 20 % Fmin -
a swivel should not be used.

3.6. Fleet angle

Too large a fleet angle can cause excessive wear of the rope against the adjacent flange on the drum.
This can also lead to torsional problems.

Figur 3-2 too large fleet angle can cause excessive wear

Where a fleet angle exists as the rope enters a sheave, it initially contacts the flange of the groove. As the
rope continues to pass over the sheave it moves down the flange until it sits in the bottom of the sheave
groove. In doing so the rope will roll as well as slide. As a result of the rolling action the rope will rotate
about its own axis causing turn to be induced into or taken out of the rope, either shortening or lengthe-
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ning the rope lay, resulting in a reduction in fatigue performance and, in the worst case, structural da-
mage to the rope in the form of a ‘birdcage’ or core protrusion. As the fleet angle increases so does the
amount of rotation.

The fleet angle should be no greater than 2° for rotation-resistant ropes and no greater than 4° for single
layer ropes.

Note: For practical reasons, the design of some cranes and hoists may be unable to meet these recom-
mended values, in which case the rope life may be affected and the rope may need to be examined
more frequently.

Fleet angles can be reduced by, for example:

a) decreasing the drum width and/or increasing the drum diameter; or
b) increasing the distance between the sheave and the drum.

When spooling onto a drum it is generally recommended that the fleet angle is limited to between 0,5°
and 2,5°. If the angle is too small, i.e. less than 0,5°, the rope will tend to pile up at the flange of the drum
and fail to return across the drum in the opposite direction. In this situation the problem may be allevi-
ated by fitting a ‘kicker’ device or by increasing the fleet angle through the introduction of a sheave or
spooling mechanism.

If the rope can pile up it will suddenly roll away from the flange creating a shock load in the rope.
Excessively high fleet angles will return the rope across the drum prematurely, creating gaps between
wraps of rope close to the flanges of the drum as well as increasing the pressure on the rope at the
Cross-over positions.

Even where helical grooving is provided, large fleet angles will inevitably result in localized areas of me-
chanical damage as the wires ‘pluck’ against each other. This is often referred to as rope ‘interference’
but the amount can be reduced by selecting a lang lay rope if the reeving allows or a compacted strand
rope.
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4. Material health and safety information on steel wire rope and its
components parts

4.1. Material
4.1.1. General

Steel wire rope is a composite material and dependent upon its type may contain a number of discrete
materials.

The following provides details of all the individual materials that may form part of the finished rope.

The description and/or designation of the wire rope stated on the delivery note, invoice or certificate will
enable identification of the component parts.

The main component of steel wire ropes covered by the various parts of EN 12385 is carbon steel, which
may, in some cases, be coated with zinc or zinc alloy Zn95/Al5.

Rope produced from carbon, coated or stainless-steel wires in the as-supplied condition is not conside-
red a health hazard. However, during any subsequent processing such as cutting, welding, grinding and
cleaning, dust and fumes may be produced which contain elements that may affect the health of expo-
sed workers.

The other three components are the core, which may be of steel of the same type as used in the outer
strands or, alternatively, fibre, either natural or synthetic; the rope lubricant(s); and, where applicable,
any internal filling or external covering.

4.1.2. Fibre cores

Being in the center of a stranded steel wire rope, the materials from which fibre cores are produced,
usually natural or synthetic fibres, do not present a health hazard when handled. Even when the outer
strands are removed (for example when the rope is being socketed) the core materials present virtually
no hazard to the user, except, maybe, in the case of a used rope where, in the absence of the applicati-
on of any service lubricant or as a result of heavy working causing internal abrasive wear of the core, the
core may have decomposed into a fibre dust which may be inhaled, although this is considered extreme-
ly unlikely.

The principal hazard is through inhalation of fumes generated by heat, for example when the rope is
being cut by a disc cutter. Under these conditions, natural fibres are likely to yield carbon dioxide, water
and ash, whereas synthetic materials are likely to yield toxic fumes.

The treatment of natural fibres, such as rot-proofing, may also produce toxic fumes on burning.

The concentration of toxic fumes from the cores will be almost negligible compared with the products
generated by heating from other primary materials, e.g. wire and manufacturing lubricant in the rope.

The most common synthetic core material is polypropylene, although other polymers such as polyethyle-
ne and polyamide may occasionally be used.

4.1.3. Filling and covering materials

Filling and covering materials do not present a health hazard during handling of the rope in its as-sup-
plied condition. The principal hazard is by the inhalation of toxic fumes when the rope is being cut by a
disc cutter.

4.1.4. Manufacturing rope lubricants

The lubricants used in the manufacture of steel wire ropes normally present minimal hazard to the user
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in the as supplied condition. The user should, however, take reasonable care to minimize skin and eye
contact and also avoid breathing their vapors and mists.

A wide range of compounds is used as lubricants in the manufacture of steel wire rope. These products,
in the main, consist of mixtures of oils, waxes, bitumen’s, resins, gelling agents and fillers with minor con-
centrations of corrosion inhibitors, oxidation stabilizers and tackiness additives.

Most of them are solid at ambient temperature and provided skin contact with the fluid types is avoided,
none present a hazard in normal rope usage.

To avoid the possibility of skin disorders, repeated or prolonged contact with mineral or synthetic hydro-
carbons should be avoided and it is essential that all persons who come into contact with such products
maintain high standards of personal hygiene.

The worker should:

use oil impermeable gloves;

avoid unnecessary contact by oil by wearing protective clothing;

a)
b)
c) obtain first aid treatment for any injury, however slight;
d)
)

wash hands thoroughly before meals, before using the toilet and after work; and
e) use conditioning cream after washing, where provided.
The worker should not:
f) put oily rags or tools into pockets, especially trousers;
g) use dirty or spoiled rags for wiping oil from the skin;
h) wear oil-soaked clothing;
i) use solvents such as paraffin, petrol, etc. to remove oil from the skin.
4.2. General information
4.2.1. Occupational protective measures

a) Respiratory protection

General and local exhaust ventilation should be used to keep airborne dust or fumes below established
occupational exposure standards (OES’s).

Operators should wear approved dust and fume respirators if OES’s are exceeded. (The OES for total
dust is 10 mg/m?® and for respirable dust is 5 mg/m?).

b) Protective equipment

Protective equipment should be worn during operations creating eye hazards. A welding hood should be
worn when welding or burning. Use gloves and other protective equipment when required.

c) Other

Principles of good personal hygiene should be followed prior to changing into street clothing or eating.
Food should not be consumed in the working environment.

4.2.2. Emergency medical procedures
a) Inhalation: Remove to fresh air; get medical attention.

b) Skin: Wash areas well with soap and water.
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c) Eyes: Flush well with running water to remove particulate; get medical attention.

d) Ingestion: In the unlikely event that quantities of rope or any of its components are ingested, get medi-
cal attention.

4.2.3. Safety information — fire or explode hazard

In the solid state, steel components of the rope present no fire or explosion hazard. The organic ele-
ments present, i.e. lubricants, natural and synthetic fibres and other natural or synthetic filling and cove-
ring materials are capable of supporting fire.

4.2.4. Disposal

Dispose of in accordance with local Regulations.
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1. O6wume nonoxeHus

MNpvBeneHHasi B 3TOM LOKYMeHTe MHpopmaLms NoMoXeT B obecrneveHnmn 6e30nacHoro 1 npaBuibHOMo
MCMosb30BaHMsA cTanbHbiX kaHaToB Ropetex. NMomMMMo pykoBoACcTBa No 3KChnyaTaumm cnegyet
cobntoaaTh CyLLecTBYHOLLME HaUMOHarNbHbIe NpaBuna Ans kaxaoro paboyero mecra.

Mbl 3a8Bnsiem nof CBOK UCKNIOYMTENBHYH OTBETCTBEHHOCTD, YTO CTanbHble KaHaTbl Ropetex oTBevatoT
TpeboBaHusaM ctaHgaptoB ¢ EN 12385-1 go -10.

Ecnu 3akasumk mogudmumpyet nsgenusa nnm Ncnorb3yeT X BMecTe C KakKuMu-imbo HECOBMECTUMbIMMN
n3aenMamMm/KOMNOHEHTaMK, Halla KOMNaHMs He HECET HMKaKoW OTBETCTBEHHOCTM 3a NOCNEACTBUS,
cBsi3aHHble ¢ 6e30NacHOCTbIO N3OENUN.

MmnopT ctanbHbix kaHaToB Ropetex Beaetcs yepes komnannio SCM Citra OY, Juvan Teollisuuskatu 25
C, FI-02920 Espoo, PnHNAHOUS, a SKCKIMHO3UBHBIM OUCTPUOBLIOTOPOM SIBNSETCH rpynna koMmnaHui Axel
Johnson International - Lifting Solutions Group.

Bcio nHopmaumio o npoayKumMm n pykoBoacTBa Mo UCNOfb30BaHUIO MOXHO HanTu Ha Beb-caviTe hitps:/
www.ropetex.com

Cnmncok Bcex OMCTpnbboTOpOB NpMBOAUTCA Ha BeG-cTpaHuue https://www.powertex-products.com/offices
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2. cnonb3oBaHMe U TeXHU4Yeckoe obcnyXxuBaHue

2.1. OrpaHM4YeHUs Ha UCNoNb30BaHUe, CBAI3aHHbIe C He6NaronpPUATHLIMU YCIOBUSAMM KPYXKaloLLen
cpeabl

2.1.1. TemnepaTtypa

2.1.1.1. CtanbHble KaHaTbl N3rOTaBNNBAKOTCS M3 NPOBOSIOK, CAENAaHHbIX U3 YIMEpPOANCTON cTanu

CnepyeT yunTbiBaTb MakcMMarsnbHyt0 TeMnepaTypy, KoTopas MOXeT 6biTb AOCTUTHYTA NP SKCAyaTaumnm
KaHaTa. HegooueHka aTor TemnepaTtypbl MOXET NPUBECTU K OnacHon cutyauun. MHoronpsigHble KaHaTbl C
BOJOKOHHbIMW cepaevyHMKaMm (BONOKOHHbIMU LieHTpaMu) MOXHO MCMNonb3oBaTh Npu Temnepatype 4o 100
°C Makcumym.

MHoronpsgHble KaHaTbl C CepaevYHMKOM 13 CTanu 1 cnvparnbHble KaHaTbl (T.e. CBUTbIE B cnvpanb Npsgu ¢
¢aCoHHbIMM NPOBOSIOKaMM B HAPY>KHOM CJ10€) MOXXHO MCMoMnb3oBaTh Npun Temnepatype 0o 200 °C, xoTs
HEKOTOpPOE YMEHbLUEHME NpeaenibHon paboyer Harpyskm HeobXo4MMO C YH4ETOM NPOAOIPKUTENBHOCTH
BO34ENCTBUSA BbICOKOM TeMMepaTypbl U AnameTpa NpoBOSIOK.

B omanasoHe paboyer temnepatypbl oT 100°C go 200°C ymeHbLUeHME NPOYHOCTN MOXHO MPUHATD
paBHbIM 10%.

[nsa pabotbl Npy Temnepatype Boiwe 200°C BO3MOXHO NoTpebyoTcst 0cobble cMasoyHble MaTtepuarnsl,

N NpUHATNE Bonee BbICOKNX 3HAYEHMI AN KOadhdUuMeHTa yMeHbLUEHNSA MPOYHOCTU, MO CPABHEHUIO C
BblLLENPUBEAEHHBIMN.

Cnepnyet 06paTUTLCA K U3rOTOBUTESIO KaHaTa unn obopyaoBaHUs Anst KOHCYNbTaunn. NMpoYHOCTb
CTarnbHbIX KAHATOB HEe MOCTpagaeT B npoLecce aKcnnyaTauumn npu HU3KOM Temneparype, BrnmioTb

0o — 40 °C, 1 HUKaKoro ymeHbLUeHWs npegenbHon paboyen Harpysku He notpebyeTcs; ogHako

paboune xapaKTepUCTUKN KaHaTa MOTyT yXyALWUTbCS, B 3aBUCMMOCTU OT 3EKTUBHOCTN MaTepmana,
NCnornbL3yemMoro Ansg CMa3ku KaHata, npu HU3Kon TemnepaTtype. B cnyyae ucnonb3oBaHus KaHaTta,
OCHAaLLEHHOro KOHLIEBbLIM 35IeMeHTOM, Takxe cMm. n. 2.1.1.2.

2.1.1.2. KoHLEeBbIe aNeMeHTbI
B nononHeHue K BbilenpuBeaeHHbIM Npeaenam Ans KaHata, U eCriv MHOE He YKasaHO M3roToBUTENEM

KaHaTta, n3rotoeuTerieMm MmallnHbl, OﬁOpy,D,OBaHI/IFI nnn yCtaHoBKHU, crneayrowme pa6oqme TeMmneparypbl HE
AOIMXKHbI NpeBbILLaTbCA:

* [Netns c 0GXMMHON antOMUHNEBOWN BTYIKON: 150°C
* [Metnsa ¢ 06XXMMHON CTanbHOW BTYNKON: 200°C
» CoKeT, 3anonHsaemMblli CnriaBoM Ha OCHOBE CBUHLA: 80°C

» COKeT, 3anonHAeMblin LLMHKOM UMK CniaBoM Ha ocHoBe LuHka:  120°C
» CoKeT, 3anorfHseMbl MOIMMEPOM — CM. MHCTPYKLMK paspaboTymnka CUCTEMbI COKETa,
3anonHAemMoro nNofIMMepoM.

2.1.2. Acnonb3oBaHue B UCKITHOYUTENBbHO OMACHbIX YCNOBUAX

B Tex cny4vasx Korga nsBecTHo, YTo pabotaTtb TpebyeTcs B MCKMIOYMTENBHO OMACHbIX YCNOBUSX,
Hanpumep B MOpe, Npu NpoBeAeHNN NogbemMa nogen n NoTeHumanbHO OnacHbIX rpy30B, TakUX Kak
pacnnasrneHHble MeTanbl, KOPPO3uiiHbie MaTepuansl U1 pagmoakTUBHbIE MaTepuansl,

HeobXoaMMO MPOBECTU OLIEHKY pUCKa, a NnpedenbHyto paboyyto Harpysky BblbupaTb U KOPPEKTUPOBaTb
COOTBETCTBYIOLLMM 0OPa3oMm.

2.2. Mopsapok aencTBUM nepen nepBbLIM UCMNONb30BaHMEM KaHaTa

2.2.1. MpoBepka KaHaTa U JOKYyMeHTauuun

KaHat Heobxogmmo pacnakoBaTb U NPOBEPUTb CPaly Xe MNnocre OCTaBKU, YTOObI y6eLI,I/ITbCFI B TOM, 4YTO
9TO NMEHHO TOT KaHar, KOTOprI7I Obin YKa3aH B 3aKase, YTO OH HaxoOuUTCA B XOpoLleM COCTOAHUN, a TakKKe
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B TOM, YTO 1 KaHaT, N ero KoOHLUEBbIE AJIEMEHTbI (eCJ'II/I OHU VIMeI'OTCFI) COBMECTUMbI C MalLMHaMn UIn
O60pyD,OBaHI/IeM, K KOTOPbIM OHU 6yﬂ,yT KPennTbCa B Nnpouecce akcniyartaunn.

I'Ipvlmet-laHme. I'IpM o6Hapy>|<eH|/||/| noBpexneHna KaHata urnm ero ynakoBku, atot d)aKT Heobxoanumo
3a0KYyMEHTNUPOBATb B TpaHCHOpTHOI‘;I HaKnagHoMm.

CemecbleaT COOTBETCTBUA U3FOTOBUTESA KaHaTa cneayeTt XpaHUTb B HAQEeXHOM MeCTe, Hanpumep 1amMm
Xe, rgje XpaHuUTCd CnpaBOYHUK ornepartopa KpaHa, YTOObI MMETb BO3MOXHOCTb VILI,eHTVICbI/ILI,I/IpOBaTb KaHat
npu nposeneHnn nepnoanyecknx TuaternbHbIX OCMOTPOB B NMpoLuecce SKcryataunn.

MpumeyaHue. KaHaT He JOMKEeH NCNONb30BaThCH AN NPoBeAeHMs NogbeMa, eCrnn y Nonb3oBaTens HeT
aToro ceptudmkara.

B KomMnnekT nocTaBku cTanbHbIX KaHaToB Ropetex BxogaT:

a. [leknapauusi COOTBETCTBUS

b. CeuaetenbctBo 3.1 0 npoBeaeHUn ucnbitaduin cornacHo EN 10204

c. MHcTpykumn anga nons3osartens (Ha byxTe)

d. Mapkuposka CE (Ha byxTe)
[eknapaums cooTBETCTBUS U CBUAETENLCTBO 3.1 0 NpoBeAEeHMM UCMbITAHUN — OOVH JOKYMEHT, KOTOPbIN
OOCTYMNeH BO BHYTPEHHEN CETU UMW Ha MHTEpHET-NopTane rpynnsl komnaHun Axel Johnson International -
Lifting Solutions Group.

2.2.2. XpaHeHue KaHaTa

Cne,u,yeT ncnonb3oBatb OANA XpaHeHnAa YNCToe, XOpOoLo BEHTUIMPYEMOE,
CyXxoe, He 3anblfleHHOEe, 3aKpbITOE NoMeLleHNE. Ecnu XpaHeHne B 3aKpbITOM
NOMELLIEHNN HEBO3MOXXHO, KaHaT AOSMKEH ObITb 3aBEPHYT B
BO,D,OHerOHMLlaeMbIVI mMmartepuarn.

KaHat cneayet xpaHuTb U 3aluLLaTh TakuM 06pas3oM, YTOObl UCKIHOYNTD
NoBYy0 BO3MOXHOCTb CryYalriHOro NOBPEXAEHUS BO BPEMSI CPOKA XPaHEHUS]
UK NpU NOMELLEHUN KaHaTa Ha cKnag, Uiy npu nosly4eHun ero co cknaga.
KaHat cneayet xpaHuTb B TakoM MecTe, rae OH He ByaeT nogsepratbes
BO3AENCTBUIO XMMUYECKUX MCNApPEHMn, napa nnm niobbix APYrnx Bbi3biBatOLLMX KOPPO3UHO BELLECTB.

Ecnu kaHaT nocTaBnseTcs B 6yXTe, BO BpeMA ONUTENbHOIO XpaHeHUA ee cnenyet nepnogmnyeckm
BpawiaTtb, B 0COBEHHOCTM B TEMNMON cpene, 4TOObI HE O0NYyCTUTb BbITEKAHUNA CMa3KN U3 KaHaTa.

KaHart He cnenyet XpaHnuTb B MeCTax, noaBepraroLmnxca BO34ENCTBUIO NOBbILLEHHON TeMneparypbl, Tak
KaK 3TO MOXET NpunBeCTN K YXYyALUEHUIO €ro pa60q|/|x XapaKTepPUCTUK.

B 3KCTpeEMaribHbIX CilydadaXx nepBoHa4alibHOe (3aBO,EI,CKoe) pas3pblBHOE yCUJTUE KaHaTa MOXET PE3KO
YMEHbLUNTLCA, YTO cAENAaEeT ero HenpurogHbiM Angd ©e30nacHOro NCNonb30BaHUA.

KaHaT He JomkeH MMEeTb HENOCPEOCTBEHHbIN KOHTaKT C MONOM, U ByxTa AormkHa BbiTb pacnonoxeHa Tak,
yTObbI NOA Her obecneynBancs cBOOOAHLIN NOTOK Bo3ayxa. ObpaTnte BHMMaHME Ha TO, YTO BeC ByXThbl CO
cTanbHbIM KaHaTOM 3a4acTy0 MOXET NpPeBbILATh MakCUMarbHYO rpy30No4beMHOCTb €BPONOaL0Ha.

I'Ipvlmet-laHme. HecobntogeHne BbilLEeNnpunBeaeHHbIX VIHCprKU,VIIZ MOXET NMPUBECTU K 3arpAa3HEeHUIO KaHaTa
NOCTOPOHHMMW BeLleCTBaMn N 3anyCKy rnpouecca Koppo3uun, aaxe o Toro, Kak Ha4HeTCA aKkcniyatauna
KaHaTa.

PekomeHnpyeTtcst ycTaHaBnmBaTb OyXTy Ha ONoOpbl UIK CTOSILLYIO Ha 3eMrie pamy, KoTopasi cnocobHa
BblAEPXMBaTb OOLLMIN BeC KaHaTa 1 ByxTbl 6e3 yrposbl HapyLleHus 6e30nacHoOCTH.

Heobxoanmo perynapHoO npoBoAUTb OCMOTP KaHaTta u, eciin 3To HeobXxoaAnMO, HAHOCUTb Ha Hero cnom
CMasKu, COBMECTMMOWN C CMa304HbIM MaTepuarnom, UCnosfib3yeMbiM N3rOTOBUTENEM.
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JTroByto BnaxkHyto ynakoBKy, Hanpumep MELUKOBWUHY, crieqyeTt yaansiTb.

Heobxogumo npoBepsiTb MapKMpoBKY KaHaTa Ha npeameT ee ygobountaemocTu U COOTBETCTBUSA
cepTudumkary.

Mpu oTrpy3ske co cknaga HeobxoaMMo MCNonb30BaTb METOA “NepPBbIM NPULLIEN — NEPBbIM yLen”.

2.2.3. MpoBepka COCTOAHUSA YacTel MallMHbI UITM YCTAaHOBKU, KOTOpbIe OyayT paboTaTb C KaHaTOM

Mepen yCTaHOBKOM HOBOro KaHaTa HeO6XOAMMO NPOBEPUTL COCTOSTHUE M pa3Mepbl YacTeN YCTaHOBKM,
KoTopble OyayT pabotaTtb C kKaHaToOM, Hanpumep 6apabaHoB, LWKMBOB M HAMpaBnsoLWKNX KaHaTa, YToObl
y6eouTbcsa B TOM, Y4TO UX NAapamMeTpbl HAXOASTCSA B OMYCTMMbIX paboyumx npegenax, ykasaHHbIX
N3roToBUTENEM KOMMMEKTHOrO 060pyA0BaHUS.

[ns kaHaToB, paboTarowmx Ha KpaHax, aPEKTUBHLIN AMaMETP KaHaBKWN JOIMKEH ObiTb, KAK MUHUMYM,
Ha 5 % 6onblue HOMMHaNbBHOIo AMaMeTpa KaHaTa. [lnaMeTp KaHaBkM criegyeT NPOBEPSTb C MOMOLLbIO
N3MEpPUTENS KaHaBKM LUKUBA.

Takke crnegyet NPoOBEPUTDL LLKMBbI, YTOObI yOeanTbLCA B TOM, YTO OHM CBOOOAHO BpaLlatoTCs.

Hu npu kakux o6CcTOATENBLCTBAX HE AOMYCTUMO, YTOOLI (haKTUYECKMIA ANaMeTp kKaHaTa Obin 6onbLue,
yem war 6apabaHa. B cniyyae MHOroCrnomnHom HaMoTKM HEOBXOAMMO OLEHNTb COOTHOLLEHNE MEXay
haKTMYeCKMM OnamMeTpoM KaHaTa MU 3TUM LUarom.

Korga n3Hoc kaHaBOK CTAHOBUTCSI Ype3MeEpPHbIM, BO3MOXHO, CreayeT pacToumTb MX 3aHOBO. Mpexae
yeM NpucTynaTtb K 3TOMY, HE06X0ANMO OCMOTPETL LWKMB Ui 6apabaH, 4Tobbl onpegenvTb, obecneunT
N MaTepuan OCHOBbI 4OCTaTOYHYH NPOYHOCTL A4S ONOpbl KaHaTa Nocne 3aBepLUEHNsT MALLUMHHOM
obpaboTku.

KaHaBku JomkHbl 06ecnevmBaTtb ONopy A CTanbHOro kaHata Ha nnowaaun, CoCTaBnsitoLLEN
npnbnuantensHo 1/3 oT ero gnamerpa.

PeKOMeHﬂ,yeMble 3Ha4YeHNA 1 ymbl ANA KaHaBOK LLUKMBOB NMPUBOAATCA B pa3fiMyYHbIX CTaHOAapTax

- 1SO16625:2013 (45°-60°)
- DIN15061 (>=45°)
- BS 6570 (52°)

Mbl pekomMeHayeM MCnonb30oBaTh CTaHAapT, Hanbonee NOAXOAALIMIA AN BaLLEro pernoHa.

45° - 60°
-

1,08d
-

Puc. 1-1 Juamemp kaHaeKu U paccmosiHus

Mpumeyanue. Korga kaHaBKM M3HALLMBAKOTCS U KaHaT pacTarBaeTcs No KpasiM, ABUXKEHWe npsigen u
MPOBOSIOK 3aTPYAHEHO U CNOCOBHOCTL KaHaTa K M3rMbGaHUI0 CHUXKAETCS, UTO NPUBOAUT K YXYALUEHUIO
pabounx xapakTepucTuK kaHaTa.

NPEAYNPEXOEHUE! V3HowweHHble LWWKUBbI HEODX0AMMO 3aMeHATL/BOCCTaHaBNMBAaTb

NMPEAYNPEXOEHUE! B HekoTopbIx cnyyasx 6apabaH MOXET Bbi3BaTb MOBPEXAEHME KaHaTa

N HeoBXOOUMOCTU NPEeXaeBPEMEHHOIO BbiBOAA KaHaTa U3 akcnnyartaumi. Ecnu gnametp

bapabaHa CrnMLKOM Marl, 3TO MOXET Bbi3BaTb MOCTOSAHHYIO AeddopMaLMio KaHaTta, YTo NpMBEOET K
HeobXoaMMOCTU NpeXxaeBpPEMEHHOIO BbIBOAA KaHaTa U3 aKCnryaTaumu.

28



ROPET EX

2.3. MNpaBuna obpalweHusi C KaHaTOM U ero yCTaHOBKU
2.3.1. O6wme NonoxeHus

I'Ipou,e/:l,ypa YCTaHOBKU KaHaTa AO0J1>)KHa BbIMNOJIHATLCA B COOTBETCTBUN C I'IOD,pO6HbIM niaaHoMm,
noaroToBfIeHHbIM MOJib30OBaTerieM CTaryibHOro KaHarta.

I'Ip|/| CHATUWU KaHaTa, a TakKe B Cllydae ero TpaHCrnopTnpoBKX Ha CKIlag, HeO6XOLI,I/IMO NMPOBEPUTb KaHaT Ha
OTCyTCTBUE I'IOBpG)KLI,GHMVI. Bo Bpema npoBeaeHmnA aTnux onepau,vu7| CaM KaHaT He OO0JTKEH KOHTaKTUpOoBaTb
C KaknMn-nnbo vyactamm nogbeMHOro yCTpOVICTBa, HanpunMmep C KProKOM KpaHa Ui 3axBatamMm BUITO4YHOIO
norpys4yuka. TeKcTunbHbIE CTpOIribl MOTyT OKa3aTbCA MNMoJ1e3HbIMW.

2.3.2. Kanar, noctaBnsiembin B 6yxTax

ByxTy kaHaTa crnegyeTt NonoXuTb Ha 3EMJTO U NOMTHOCTLIO Pa3MoTaTh, Tak YTOObI KaHaT CTan NpsAMbIM, U
NPOBEPUTL, YTO OH HE NnocTpajan oT MNbifn, TBEPAbIX YacTuL, Briaru 1 Apyrux BpegHbIX BELLECTB.
3anpeLuaeTcs BbITArMBaTb KaHaT U3 HENOABWXXHON ByXTbl, TaK Kak 3TO NPUBEAET K CKPYYMBaAHUIO

KaHaTa n obpasoBaHuto nepernbos. Ecnn Byxta cnuwkom Gonbluas, Tak 4To omM3n4eckmx cun ans
paboTbl C HEW HEeQOCTAaTOYHO, BO3MOXHO NOTPebyeTCst NONOXUTL €€ Ha BpaLLaloLNNCsa CTOM, KOTOPbIN
obecneunT pasmaTbiBaHWE KaHaTa No Mepe BbITArMBaHWUSA KOHLUA kaHata 13 ByxTbl [1paBuibHbIe cnocobbl
pa3matbiBaHUSA KaHaTa U3 ByxTbl MOKa3aHbl Ha puc. 2-2 n 2-3 Huxe. Ha puc. 2-4 nokasaH HenpaBUSbHbIN
cnocob pa3maTtbiBaHUSA KaHaTa n3 OyxThbl.

Puc 2-2 - npasuribHO Puc 2-3 - npasuribHO Puc 2-4 — HenpasusibHO

2.3.3. KaHar, nocTaBnsieMbIi Ha KaTyluke

Yepes LeHTp KaTyLIKKU crieqyeT NponycTUTb Bar JOCTAaTOYHON NPOYHOCTU, U YCTAHOBUTL €€ Ha
NOAXOASALMIA CTEHA, NO3BOMNSAOLLMIA BpaLLaTb U NPUTOPMaXKMBATL KaTyLLKY, YTOObI HE 4OMYCTUTb CIIULLKOM
ObICTPOro pasMaTtbiBaHUS! kKaHaTa NpU YCTaHOBKE.

Ecnun kaHaT HamaTbiBaeTcst Ha 6apabaH B HECKOMNbKO CIOEB, HEOOXOAUMO MCMNONb30BaTh 000pyaOBaHME,
cnocobHoe obecneunTb NPOTMBOHATSXKEHME KaHaTa B NPOLIECCE ero CMaTbIBAHUSA C KaTYLLKN U HAMOTKM

Ha GapabaH. JTo TpebyeTcsa Ans TOro, YToObl BHYTPEHHME CNOWU KaHaTa, B OCOBEHHOCTU CaMbli HYXKHWUI

Cnow, ObInM NAOTHO HaMOTaHbl Ha GapabaH.

KaTywka nogaym gormkHa ObiTb yCTaHOBMEHA Tak, YTOObI yron Mexay KaHaToM 1 NepneHAnKynsipom K ocu
©apabaHa BO BpeMs yCTaHOBKM Oblnm MMHMMAanbHbLIM. QTOr0 MOXHO A0OOUTBLCH, ECINM YCTAHOBUTL KaTyLUKY
nogayum v ee onopy (Unu pamy) Kak MOXHo ganblue ot 6apabaHa. Ecnu Ha kaHaTe obpasyeTcs netng,
cnenyeT NpUHATbL MEPbI MPOTUB ee 3aTArMBaHus 1 obpasoBaHusa nepervoba.

Onopy kaTyLlKu cnegyeTt ycTaHaBNMBaTb TakMMm obpa3om, 4Tobbl He co3gaBaTb 0b6paTHOro n3rmba npu

pa3matbiBaHUM KaHata, T.e. Npu Ucnonb3oBaHnn 6apabaHa c BEpXHe HAMOTKOW credyeT cMaTblBaTb
KaHaT CBepXy KaTyLUKN Nofayun.
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Puc. 2-5 - He cos0asalime obpamHo20 uzeuba Puc. 2-6 - YcmaHoeka kaHama ¢ Hamsizom, npubn. 10% om eenuyuHbl
HOMUHaIrbHO020 HamsiXXeHusl KaHama

OTnycKkaHne Hapy>XHOro KOHLA KaHaTa, HaMOTaAHHOIO Ha KaTyLUKy Nofgayn, cneayeT BbiNOMHATL B
KOHTponvpyemom pexume. Mpu oTnyckaHUm y3noB Unv KpenneHui KoHLa kaHaTta, OH ByaeT CTpeMnTbes
pacnpsiMUTLCS U, €CIN 3TOT NPOLIECC HE KOHTPONUPOBATb, MOXET PE3KO OTMPYXXUHUTb U, NOTEHLMAIBHO,
HaHecTn TpaBMmy.

Bo BpeMA YCTaHOBKU KaHaTa criegyet nogaepXXmBatb €ro B TOM Xe COCTOAHUN, B KOTOPOM OH Haxoawunca
npu BbiMyCKe C 3aBOAa-NU3rotoBUTENA.

Mpu ycTaHOBKE HOBOIO KaHaTa C MOMOLLbIO CTaporo, OAHUM U3 CNOCOO0B ABMSETCA YCTAaHOBKA KaHATHbIX
3aMKOB Ha 060mMx KOHLUax kaHaTa. OTKpbITbIN KOHEL, 3aMKa A0MMKeH OblTb HAAEXHO MPUKPENSEH K KaHaTy
C NOMOLLbIO 3aKPYTKM UMK XXe NnoaxoasLwero 3axvma. [1ga KoHua crnegyeT COeaAMHUTb, UCMONb3ys OTPE30K
CMHTETUYECKOrO KaHaTa AOCTaTOMHOWN ANWHbI, YTOObI He JONYCTUTbL Nepexoaa BUTKa CO CTaporo KaHata
Ha HOBbIN. ECny ncnonb3yeTcst NPOBOMOYHbIN KaHaT, OH AOMKeH OblTb HEPACKPYYMBAKOLLMMCS U UMETb
TaKOW e TUMN U HanpaBneHne CKPYTKU, Kak 1 HOBbI kaHaT. B kayecTBe ansTrepHaTyBbl, MOXXHO HamMOTaTb
(oobaBuTb B CMCTEMY) OTPE3OK CUHTETUYECKOIO MM CTalnbHOMO KaHaTa 4OCTaTOMHOW MPOYHOCTH, YTOObI
MCMNonb30BaTh €ro B KAYECTBE HanpaBnsaLLEero/BCnomMoratefnibHoro kaHara. He ucnonb3yiite BepTtnori B
npouecce yCTaHOBKU KaHarta.

TwaTtenbHO OTCNeXmBanTe COCTOSIHME KaHaTa No Mepe ero 3aTarmBaHus B CUCTEMY, U He JonycKanTe,
YTOObI KakMe-nMbo YacTn KOHCTPYKLMWN UM MexaHu3Ma MeLLaniu ero NPoXoXaeHuto, Tak Kak 3T0 MOXET
MPVBECTU K €ro NoBPEXAEHUIO 1 NOTEPE YNpaBeHMs.

MpepynpexaeHue: Katylwka nogayv He npegHasHadyeHa crneumanbHO AN HAMOTKM C

NPOTMBOHATSXXEHNEM U MOXET He obragaTtb JocTaTovHOM npovHocTbio! Ecniv Heobxoamma

HamMoTKa C NPOTMBOHATSXEHMEM, cnedyeT 3akasaTb KaTyLKy, obnagatoLLyto JOCTaTO4YHOM
NMPOYHOCTBIO, CO CTarbHbIM KaHAaTOM. B Apyrux cnyyasix cnegyet HamaTblBaTb KaHaT Ha 6apabaH kpaHa
6e3 NPOTUBOHATSXKEHWNS, NPU 3TOM KPHOK AOMKEH OblTb ONyLEeH A0 MakCUMarnbHO HU3KOro YPOBHS, Ha
KproKe JOSMKEH BUCETb rpy3 C AOCTaTO4YHbIM BECOM (2,5%—5% OT 3Ha4YeHUs MUHUMAanNbHOrO Pa3pbiBHOMO
ycunus (MBL) kaHata), n Torga ctanbHOM KaHaT MOXHO MAOTHO HamoTaTb Ha 6apabaH.

2.3.4 OOpe3ka KaHaTa

Ecnn Heobxoanmo oTpesaTb KaHat, ¢ 06enx CTOPOH METKWU, CAENAHHOW B MecTe 06pe3ku, AOMKHbI BbITb
YyCTaHOBINEHbI HaAEeXHble 3aKpyTKK. [1ns MHOronpsAHOro KaHaTa AfIMHA KaXkaon 3aKpyTKM JOIMKHA ObiTb
paBHa, Kak MMHMMYM, OBYM OunamMeTpaM KaHaTa.

Mo ogHOM 3aKpyTKe € KaXgon CTOPOHbLI METKWU, CAENaHHOM B MecTe 0bpeskn, 0ObIMHO JOCTaTOMHO Ang
KaHaTOB M3 nNpegsapuTenbHO edopMUPOBaHHbIX NPoBofokK (cm. EN 12385-2). [1ns 06bIkKHOBEHHbIX
KaHaToB, T.e. KaHaTOB U3 NMPOBOSIOK, KOTOPbIe He BbINKN NpeagBapuUTeNnbHO 4edOPMUPOBaHDI,
HepacKpy4YnBaloLLMXCA KaHATOB M KaHATOB NaparnsenbHON CBUBKU PEKOMEHAYEeTCA Aenatb, Kak MUHUMYM,
Nno ABe 3aKPYTKN C KaXOoW CTOPOHbI METKU, CAeNnaHHOoW B MecTe obpesku.

PekomeHgyeTcs BbINONHATL 06pe3Ky KaHaTa, MCMOMb3ysi BbICOKOCKOPOCTHOM abpasnBHbIN LUCKOBLIN
pesak. [lonyckaeTtcs (HO He peKOMeHAYeTCS) UCMONb30BaHMSA OPYTMX MEXaHUYECKUX UMW TMOpPaBAnyYeCcKnx
OTPE3HbIX YCTPOWCTB, €CNN KOHeL, KaHaTa Heobxoaumo npveapueaTb Unu npunameats. [Npu peske
obecneybTe 4OCTATOYHYIO BEHTUNALUMIO, YTOBbI HE JONYCTUTL CKOMNMNEHNs AbiMa, obpasytoLerocs B
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npoLecce peskn KaHaTa 1 ero CocTaBnaAwLLMx Yactein. bonee nogpobHas nHpopmaumsi npusoanTcs B 4
rnaee.

MpumeyaHue. HekoTopble crieumanbHble TUMbl KAHATOB COAepPXKaT CUHTETUYECKME MaTepuarbl, KoTopble
npu Harpese 40 TeMnepaTypbl, NPeBbILlatoLLei HopMarbHy pabodyto TeMnepaTtypy, MOryT pasnaraTbCst
1 BblAENATb TOKCUYHbIV ObIM.

Mpumeyanue. KaHaTbl, M3roTOBMNEHHbIE U3 CTaNbHON NPOBOSIOKW, B TOM BUAE, B KOTOPOM OHU
MOCTaBMSAIOTCS, HE NPeACTaBNAT ONAcHOCTU AN 300poBbs. Bo Bpemsi nocneaytoweit o06paboTkm
(Hanpumep, pesku, CBapku, LWNMGOBKM, OYUCTKM) MOTYT reHepMPOBAaTLCS Nbifb M AbiM, CoAepKallme
3MeMeHTbl, NPeACTaBNSAoLWMEe ONaCHOCTb ANs NNLL, HAXOASLLIMXCS PSALOM.

Ecnv nocne pesku He 3aKpenuTb KOHeL, KaHaTa COOTBETCTBYHOLLMM 06pa3oM, BEPOSITHO, YTO BO3HMKHET
ero npoBucaHue unu gegopmaumsi. AnbTepHaTUBHbIN NPOLIECC PE3KN — C NMOMOLLbIO MNIaBneHus u
CBeEeHUS Ha KOHYC — MO3BOJISIET NPeaoTBPaTUTL HapyLLEHNe CTPYKTYpPbl CBMBKW NPOBOJIOK U Npsiae.

=

= =S5
CKpyTKa CKpyTKa AWCKoBBIR pesak rasosbiit pesax
Puc 2-7

2.3.5. NpupaboTka HOBOro KaHaTa

For at gge din stélwires levetid anbefales det at kare den nye wire ind ved at kgre den langsomt gen-
nem 4706kl yBENMUYUTL CPOK CryXObl KaHaTa, pekoMeHAyeTCs BbINONHATL “npupaboTKy” HOBOro KaHaTa
nocpeacTBOM 3KcnyaTauun o6opyaoBaHnst HA HU3KOW CKOPOCTU, NPeanoyTUTENBHO C Marnow Harpyskom
(Hanpumep, 10% ot npeaenbHon paboyen Harpy3km (WLL)) B TedeHe HecKonbknx paboymnx LMKNoB. 3To
NO3BOMUT HOBOMY KaHaTy MOCTENeHHO afanTupoBaThCs K paboTe B MMEKLLMXCs ycroBusax. 3anpeLlaercs
BbIMOSMHATL “nprpaboTKy” Npu NOMHOM Harpyske 1 Tem bonee ¢ neperpyskomn.

lMpoBepbTe, YTO KaHAT HOpMarnbHO HaMmaTbiBaeTcs Ha 6GapabaH 6e3 npoBMCaHMA UM HANOXEHWST OOHOW
neTnun KaHaTa Ha ApYryto B NpoLecce HamMOTKM.

MpumeyaHune. HepoBHasa HamoTKa HEN3BEXHO NPMBEAET K CUNIbHOMY M3HOCY MOBEPXHOCTU U
Jedopmaumu kaHaTa.

2.4. TexHu4yeckoe obcnyxuBaHue
2.4.1. OcmoTp U NpoBepKa KaHaTa

MpoBepka u nHTepBarnbl Mexay TwaTenbHbIMY OCMOTPaMK, a TakKe KpUTepPUM OTOPAKOBKN JOMKHbI
COOTBETCTBOBATL CreaytoLLMM CTaHAapTaMm:

» KaHatbl anga kpaHos — 1ISO 4309;

* NopabemHble kaHaTbl — ISO/FDIS 4344;
» KaHaTtbl ans kaHatHbix gopor — EN 12927-7
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2.4.1.1. ExenHeBHasi BU3yarnbHas npoBepka

Bmsyaanaﬂ npoBepkKa, Kak MUHUMYM, pa6oqe|7| 4YacCTh CTaribHOro KaHarta, KOTOprVI 6y/:|,eT MCMNoJib30BaTbCA
B 9TOT AEHb, HeobXxoaMma, TakKe Kak exxeaHeBHas NnpoBepKa BCEX TOYEK KPErnieHnd, B KOTOPbIX KaHaT
KOHTaKTUPYeET C yCTaHOBKOI7I NI KpaHOM. TaKnX KakK 6apa6aHbI,LIJKVIBbI N KOHLIEBbIE 3NTIEMEHTbI, YTOObI
nonbiTaTbCA YBUOETb U O6Hapy)KVITb niobble NPU3HaKnN o6LLero n3Hoca uUnm MexaHn4eckoro noBpexneHua.
Takke cnegyet npoBepuTb, YTO KaHaT npaBuUiibHO NpPoXoaunT OT 6apa6aHa 00 LWKMBOB U MO HUAM, TakK KaK
OH OOJ1XEH NMpOoXoaAnTb Mnpu HOpMaJ'IbHOIZ paGOTe.

I'IpM 06Hapy>KeH|/|v| NOObIX 3aMETHbIX NU3BMEHEHUI COCTOAHNSA, HEOOXOANMO BbI3BaTb KOMMETEHTHOIO
COTPpYyAHMKa And nposeneHund bonee TwaTenbLHON NPOBEPKMN.

2.4.1.2. Teprognyeckas npoBepka

I'Iepmo;:u/lquKl/le NPOBEPKN OO0IMXHbI NPOBOANTLCA KOMMNETEHTHLIM COTPYAHUKOM B COOTBETCTBUU C
BbILLUEYNMOMAHYTbIMU CTaHAapTaMu, U pedynbraTtbl A0ITXHblI JOKYMEHTUPOBATLCA.

Llenb neproamyeckmnx NpoBepok — NonyymTb MHGOPMALIMIO, KOTOpasi MOMOXET NpaBUIbHO OTBETUTL Ha
crieaytoLime Bonpochi:
a. MoxHo nv npogomkaTh aKCnnyaTauuio KaHaTa, U Korga cregyeT NpoBecTy CrieayoLLyto
NpoBEpPKY UK,
b. CnenyeT nu npekpaTuTb 3KChyaTaumio kaHaTa (HEMEANEHHO UM B TEYEHME YKa3aHHbIX
BPEMEHHbIX PaMOK)

MepnoanyHOCTb 3TOM NPOBEPKM ONPEAENAeT KOMNETEHTHbIN COTPYAHUK, KOTOPbIA AOMKEH NPUHSTL BO
BHMMaHue, Kak MUHUMYM:
a. HopmatuBHble TpeboBaHuWs, KacaroLmMecs NPUMEHEHNsI B CTpaHe, B KOTOPOW 3KCMyaTupyeTcs
obopyanoBaHue;
. TUN KpaHa 1 yCrioBUS OKPY>KatoLLLEV Cpefbl, B KOTOPbIX 3KCMnyaTupyeTcsi 06opyaoBaHUE;
. Tpynny, K KOTOPOM OTHOCUTCS MEXaHU3M, No Knaccudukaumm,;
. pesynbraThl NpeablayLmx NpoBEpPOK;
. ONbIT, NOMy4YEHHbIE NPU NPOBEPKE KAHATOB Ha aHaNOMM4YHbIX KpaHax;
nepvopg BpeEMeHU, B TEHEHME KOTOPOro KaHaT 3KCMnyaTupoBarcs;
. UHTEHCUBHOCTb UCMOSb30BaHUS;

Q ™0 Q0O T

2.4.1.3. OueHka coCcTosiHMA KaHaTa

Mcnonb3yst noaxoasawmm cnocob oueHKM, HanpMMep pacyeTHbI UK C MOMOLLbIO BU3yanbHOW NPOBEPKM
N/Unn N3MepPEeHNin, MOXXHO OLIEHUTbL CTEMNeHb M3HOCA U Bbipa3uTb ee B kadecTBe Nnbo npoLeHTa
(Hanpumep, 20 %, 40 %, 60 %, 80 % unn 100 %) OT KOHKPETHOIO KpUTEPUST OTOPaKOBKK, NMMBO onucas
crnoBamu (Hanpumep, Manas, CpeaHss, BbicOKasl, 04eHb BbICOKAsA UM HENPUIO4HAsA K MCMONb30BaHMIO).

JTioboe noBpexaeHne, kKoTopoe Morno 6bITeb 0BHapYXeHO Ha KaHaTe 40 nepuoda ero NpupadoTkn K
Hayana aKkcnnyaTtaumu, AOIMKHO ObITb OLEHEHO KOMMNETEHTHLIM COTPYAHUKOM, U pe3ynsTaThl A0IMKHbI ObITb
3a JOKYMEHTUPOBAHbI.

B HmxenpuBegeHHom Tabnuue 1 npuBoauTCAa CNUCOK Hanbonee pacnpocTpaHeHHbIX PakTopoB U3HOCA U
TO, HACKOIbKO KaXbl U3 HUX NOOAaEeTCH KONUYECTBEHHOM (T.€. Nony4aeMon B pesyrbsrarte pac4yeToB Unm
N3MepeHuin) Nnn cybbeKTUBHOM OLEHKe (T.e. Nony4aemMon nyTem Bu3yanbHOW MPOBEPKN) KOMNETEHTHLIM
COTPYOHVKOM.
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Ta6bnuua 1 - dakTopbl N3HOCA U CNOCOObLI OLEHKN

dakTop n3Hoca Cnocob oueHKn

KonuyecTtso BUANMbIX 0B60pBaHHbIX NPOBOMOK (BKMNtoYas PacueTtHbIn
pacnpeferneHHble cryvyarHbiM 06pa3oMm, SiokanbHble
rpynnbl, pasgaBreHHble NPOBOSIOKM U Te, KOTOpble
Haxo4aTCs B MECTE KpenieHUst KOHLEBbIX 3f1IEMEHTOB UMK
PSAOM C HUMMN)

YMeHbLUEHNE OnameTpa KaHata (B pesynberate Hapy>XHOoro I'IyTeM namepeHunsa
I/I3HOCG/VICTI/IpaHI/Iﬂ, BHYTPEHHEro n3Hoca n n3Hoca

cepaeyHuka)

MoepexaeHne npagu (npsgen) BuayanbHbliin

Koppoaus (Hapy>xxHasi, BHYTPEHHSS U OT UCTUPaHUS) BusyanbHbin

Hedopmaums BuayanbHbil 1 nyTem namepeHusi (TorbKo
BOJTHUCTOCTb)

MexaHn4yeckoe nospexgeHue BusyarnbHbIN

MNoBpexaeHue oT Harpesa (BK4as Harpes OT BusyanbHbin

hOpMMPOBaHNSA ANEKTPUYECKON Ayri)

2.4.2. Kputepum oTOpakoBKM

IMocKoMnbKy N3HOC 3a4acTylo BbI3bIBAETCA AeNCTBUEM LIENOro psaa pasruvyHbiX hakTopoB U3HOCa Ha
OOHOM y4acTKe KaHaTa, KOMMNETEHTHbIN COTPYAHMK OOIMKEH OUeHUTb “obLiee Bo3gencTene”; oanH 13
cnocoboB Anst Takol OLEHKM onncbiBaeTcs B npunoxeHun F ctangapta ISO 4309:2017. Ecnu no Kakomn-
nmbo Nnpu4MHe NPOMCXOANT 3aMETHOE M3MEHEHNE TeMna U3HOCca kaHaTta, crieayeT HauTu NPUYMHY 3TOro
drakTa 1, N0 BO3MOXHOCTU, MPUHATbL Mepbl NO UCMIPaBNEeHUIO cUTyauun. B CKNoUMTENbHbIX Criyvasx
KOMMETEHTHbIN COTPYAHMK MOXET NPUHSATL PELUeHMEe O BbIBOAE KaHaTa 13 aKcnnyataumm unm ob
N3MEHEHUMN KpUTEPUSA OTOPAKOBKN, Hanpumep nyTeM yMeHbLUEHWSI ONYCTUMOrO KONM4ecTBa BUANMbIX
000OpBaHHbIX NPOBOJIOK.

B Tex cny4yasdax, Korga M3HoC npomsoLLesnt Ha OTHOCUTENbHO KOPOTKOM y4YacTke ANMHHOMO KaHaTta,
KOMMETEHTHbIN COTPYAHMK MOXET NPUHSATL pPeLLEHME O TOM, YTO He 0b6a3aTenbHO 0TOpakoBbIBaTb BECb
KaHaT LUenMKkoM, ecrnv UMeeTCs BO3MOXHOCTb 0ObIYHbIM CNOCOOOM yAanuTb U3HOLLEHHbIN y4acToK, a
OCTaBLLAACS YacTb KaHaTa Haxo4uTCs B UCMPaBHOM COCTOSAHUN.

B obwiem cnyyae, pekomeHayeTcs MCMoNb30BaTb HMXXENPUBELAEHHbIV CMIMCOK KpUTepUeB 0TOpaKkoBKM
CTanbHbIX KaHATOB

» O6pbIB Npsam

» JlokanbHoe ckonneHne o6opBaHHbIX NPOBOSIOK

* lecbopmaunmsa (cnvpanesungHas, pacnylumBaHne, obpasoBaHune nepernbos, KopamHoobpasHas)

* Kak MMHMMYM OBE CNOMaHHbIe NPOBOSIOKM B MPOMEXYTKaxX Mexay NpsasMu unm cocegHnmm

npsig4saMu B npegenax ogHoro cros

* onvHa (~ 6-kpaTH. guameTp)

» 3HaunTEnNbHasi Hapy>xHasa U BHYTPEHHSASA KOPPO3ns

* HennotHasa cTpykTypa kaHaTa

* Mepernbbl nnn cMaTble y4acTku

» Crubbl 1 apyrve gegopmauum

» CrnioMaHHble MPOBOSIOKN B MECTAxX COEANHEHMUS C KOHLIEBBLIMWN 3fleMeHTaMm

* BbicTynatowue HapyXy NpoOBOSIOKM B BUAE Konew

* YMeHbLUEHVE AMaMeTpa KaHaTa 13-3a NOBPEXAEeHUs cepaeyHmKa KaHaTa

* JlokanbHOe yBenuyeHne gnameTtpa KaHata

» PaBHOMepHOE YMeHbLUEHNE AnameTpa KaHaTa n3-3a nsHoca

* [NocnencTBusa Harpesa Uy ANeKTPUYECKON oyru

* Hannune cnomaHHbIX NPOBOSIOK B KONMYECTBE, NPMBEAEHHOM B Tabnumuax Hmke
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2.4.2.1. Bugnmble o6opBaHHbIE MPOBOSOKN

KpVITepVII/I OT6paKOBKI/I, CBA3aHHbl€ C pa3finv4HbIMU NMpU4YNHamMun nodaBneHnAa BUANMbIX 060pBaHHbIX
MPOBOJIOK, AOIMKHbI COOTBETCTBOBATb TEM, KOTOPbIE NPUBOOATCA B Tabnuue 2.

Tabnuua 2. Kputepun otbpakoBkn 4ns BuaMMbIXx 060pBaHHbIX MPOBOOK

MprymHa nosiBNEHNs BUANMbIX 0O0PBaHHbIX Kputepun otbpakoBkm
NpOBOJIOK
1 MpoBoNoOKM NomMaroTcs Ha NPOU3BOSIbHbLIX B Tabnuue 3 npeacrtaeneHbl AaHHbIE
yyacTkax KaHaTta, KOTOPbI/ MPOXOANUT Yepe3 OOUH | ANS OOHOCMNONHbIX KAaHATOB M KaHaToB
nUnm donee cTanbHOW LLUKWUB U HaMaTbIBaeTCH U napannensHon CBUBKK, a B Tabnuue 4 - ans

cmartbiBaeTca ¢ 6apabaHa (Npy UCMOMb30BaHUM | HEPACKPYYMBAKOLLMXCSA KaHaTOB.
OOHOCITOMHOW HAaMOTKWN) UIK Xe Ha y4acTKax
KaHaTa, coBnagaroLLmx ¢ 30HaMn HarnoXeHus
(MpY MHOrOCNOMHOM HaMoTKe)

2 JlokanbHble rpynnbl 060pBaHHbIX MPOBOJIOK Ha Ecnun atn rpynnbl CKOHUEHTPUPOBAHbI B
ydacCTKax KaHaTa, KOTOpbleé He HaMaTbIBatkoTCA U OLHOW U coceaHnx npagAax, BO3MOXHO, 4YTO
HE CMaTbIBakOTCA C 6apa6aHa KaHat npunaetcA OT6paKOBaTb, Oaxke eciu

yncrno obopBaHHLIX MPOBONOK MEHbLLIE, YEM
yKasaHHoe B Tabnuuax 3 1 4 KonMyecTso B
pacyeTe Ha AnvHy 6d.

3 O6opBaHHbIe NPOBOJIOKM B NpoMeExXyTkax mexay | [iBe nnmn 6onee obopBaHHbIE MPOBOSOKN

npsgsMm Ha Lar CBMBKM KaHaTa (NpubnmnsnTensHo
paBHbI AnuHe 6d)

4 O6opBaHHbIe MPOBOSIOKN B MecTax coeanHeHus | [1ee nnv 6onee ob6opBaHHbIE NPOBOMOKM

C KOHUEeBbIMM 3nieMeHTaMM

Ecnu kaHaT ogHOCNONHBIA MNW NapannernbHON CBUBKW, BOCMOMb3yMNTECh COOTBETCTBYIOLLMM HOMEPOM
kateropum kaHata (RCN), KoTopbIi MOXXHO HaWTK B cneundmrkauumn Ha Beb-carite Ropetex, n cuntante
3Ha4eHus NpenenoB oTbpakoBkM B Tabnuue 3 onst 000pBaHHbIX NPOBOOK Ha AnuHe 6d n 30d. Ecnn
TWN KaHaTa HeM3BeCTEH, onpeaenuTe obLee KONMYECTBO HECYLLMX Harpy3Ky NPOBOSOK B kaHaTe (nyTem
CNOXEHUS Yncra Bcex NMPOBOMOK B HAPY>KHOM CIioe Npsagen, UCKoYas 3anonHgaoLme npoBookn), 1
CUMTanTe 3Ha4YeHus NpedenoB oTOpakoBKK B Tabnumue 3 Ans obopBaHHbLIX MPOBOSIOK Ha AnvHe 6d 1 30d
Ons Noaxoasimnx yCrioBui.

Ecnu kaHaT HepacKkpy4yMBatoLLMNCS, BOCNONb3YyNTECh COOTBETCTBYOWMUM HOMepoMm RCN, 1 cuutanTe
3HaveHus nNpenenoB oTbpakoBkM B Tabnuue 4 anst o0opBaHHbIX NPOBOMOK Ha anuHe 6d n 30d. Ecnn tnn
KaHaTa HeM3BECTEH, ONpPeAenuTe KONMMYECTBO HAPYXKHbIX Npagen n obliee KonmM4ecTBO HECYLLMX Harpy3Ky
NPOBOSIOK B HApYXHOM crioe npsiaen kaHata (nyTemM CNoXeHus Yncria Bcex NpoBOMoK B HAPY>KHOM Crioe
npagen, Uckroyasa 3anonHsLLmMe npoBoNokn), U

CUMTaNTe 3Ha4YeHus NpedenoB oTOpakoBKK B Tabnuvue 4 ans obopBaHHbIX MPOBOSIOK Ha AnvHe 6d 1 30d
AN NOOXOOALMX YCITOBUNA.
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Ta6nv||.|a 3. KonnyectBo O60pBaHHbIX MNPOBOJIOK, paBHOE U MNnpeBblillakoLee /J,OI'IyCTI/IMbIIZ npepnen, n3
Yyncna BnanMbix O60pBaHHbIX NPOBOJ1OK

ana OLI,HOCJ'IOIZHbIX KaHaToOB U KaHaTOB napanneanon CBUBKW, npenen and OT6paKOBKI/I KaHaTa (COFJ'IaCHO
ISO 4309:2017).

Homep O6Lwee KonuyecTtBo BMANMbIX CHapYy>»1 0O0pPBaHHbIX NPOBOSIOK (b)
KaTeropuun | Konm4ecTso YyacTku kaHaTta, npoxoasilue no ctanbHbIM YyacTku kaHaTa,
KaHaTa HecyLnx LKnBam m/mnm n 6apabany (Npu MCnonb3oBaHWK npoxogsLume no
RCN Harpysky O[IHOCIIONHOI HAMOTKM) BapabaHy npw
NPOBOJIOK B (o6opBaHHLIE NPOBOMOKM pacnpeaeneHbl NCNosb30BaHUK
HapYyXHOM NPOn3BOSbHbIM 0Opa3om) MHOTOCNONHON HaMOTKM
croe npsageun (c)
KaHaTta (a) Knacc: ¢ M1 no M4 nnu HenM3BeCTHbIN KNacc (d) Bce knacchl
n O6blyHas (kpecToBas) OOHOCTOPOHHSSA O6blyHas n
CBMBKa (mapannenbHas) OLHOCTOPOHHSISI CBMBKA
CBUBKa
Ha pnvHe | Ha anune Ha Ha pnvHe | Ha anuHe | Ha anuHe
6d (e) 30d (e) ,u,nm(n:)eGd 30d (e) 6d (e) 30d (e)
1 n <50 2 4 1 2 4 8
2 51<n<75 3 6 2 3 6 12
3 76 <n<100 4 8 2 4 8 16
4 101<n<120 5 10 2 5 10 20
5 121 <n<140 6 11 3 6 12 22
6 141 <n<160 6 13 3 6 12 26
7 161<n<180 7 14 4 7 14 28
8 181 <n<200 8 16 4 8 16 32
9 201 =n<220 9 18 4 9 18 36
10 221<n<240 10 19 5 10 20 38
11 224 < n <260 10 21 5 10 20 42
12 261<n<280 11 22 6 11 22 44
13 281=n<300 12 24 6 12 24 48
n> 300 0,04 xn 0,08 xn 0,02xn 0,04 xn 0,08 xn 0,16 xn
NMPUMEYAHUE. KaHaTbl, MmeloLmne HapyxHble NPSan KOHCTPYKLMK Seale ¢ KonMyeCcTBOM NPOBOOK
B Kaxxgomn npsiam 19 unu meHblue (Hanpumep, 6x19 Seale) HaxoasaTca B 3ToM Tabnvue Ha ABe CTPOKK
BblLLE, OTHOCUTENBHO CTPOKW, B KOTOPOWN OHM Obinin Gbl yKasaHbl B 06LLEM Crly4ae Ha OCHOBaHWUK
KONMYeCcTBa HECYLLMX Harpy3Ky NPOBOSOK B HAPY)XHOM Crnoe npsgen kaHata
(a) ANs uenen aToro MexayHapoaHoOro ctaHaapTa, 3anorHALWME NPOBOSIOKA HE CYMTAOTCSA HECYLLMMN
HarpysKky NpoBOSIOKaMUN U HE BKIKOYAKOTCA B YUCIO N.
(b) O6opBaHHas NPOBOSIOKa MMEET ABa KOHLA (OHU CYATAKOTCA Kak OAHa NPOBOJIOKaA).
(c) OTM 3HAYEHUNSI OTHOCATCS K U3HOCY, MPONCXOAALLEMY B 30HAX HANTOXEHUS, U U3HOCY MEXAY BUTKaMU
kaHaTa, 00yCnoBrneHHOMY YrioM Mexay KaHaTtoM 1 NnepneHamkynsapom kK ocn 6apabaHa (M He OTHOCATCS
K yy4acTkam KaHaTa, NpoXo4sLLIMM MO LWKMBaM U HE HaMaTbiBatoLwmMcs Ha bapabaH).
(d) YABOEHHOE KONM4yecTBO 060pBaHHbIX NPOBOSIOK (YKa3aHHOE) MOXET NPUMEHATLCH B Criyyae
MexaHM3MOB, OTHOCSALLUXCA K knaccam ¢ M5 no M8.
(e) d = HOMMHanNbHbLIN AnameTp KaHaTa.
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Tabnuua 4 - KonvyectBo o6opBaHHbIX MPOBOSIOK, PAaBHOE W MpeBbILLatoLLLEee AONYCTUMbIA Npeaen, U3
yucna BUANMbBIX 000PBaHHbIX NPOBOSIOK
OIS Hepackpy4YMBaloLLMXCS KaHaToB, npeaen Ang otbpakoBku kaHata (cornacHo ISO 4309:2017)

Homep O6bLuee konmyecTBo KonunyecTtso BMANMbIX CHapYy>M 0060pBaHHbIX NPOBOSIOK (b)
KaTeropunn | HeCyLmx Harpysky YyacTku KaHaTa, npoxogswme | Y4acTku kaHaTta, npoxoasiime
KaHaTta NMPOBOIOK B HAPYXXHOM Mo CTasibHbIM LUKMBaAM WU/Mnn no 6apabaHy npwu
RCN crioe npsaen kaHata (a) n GapabaHy (npu NCMOMb30BAHNN MHOFOCTONMHOM
n NCNonb30BaHUN OAHOCIIONHOM HaMOTKM (c)
HaMOTKW)

(o6opBaHHbLIE NPOBOMOKK
pacnpegerneHbl NPON3BOSbHbIM

obpasom)
Ha gnuHe Ha pnvHe 30d Ha gpnuHe Ha gpnuHe
6d (d) (d) 6d (d) 30d (d)
21 4 npsdu 2 4 2 4
n<100
22 3 vnn 4 npsagn 2 4 4 8
n<100

Kak MyuHumym 11
Hapy>XHbIX Npagen

23-1 71<n<100 2 4 4 8
23-2 101<n<120 3 5 5 10
23-3 121 <n<140 3 5 6 11
24 141 <n<160 3 6 6 13
25 161<n<180 4 7 7 14
26 181 <n<200 4 8 8 16
27 201 =n <220 4 9 9 18
28 221<n<240 5 10 10 19
29 241 <n<260 5 10 10 21
30 261<n<280 6 11 11 22
31 281<n<300 6 12 12 24

n > 300 6 12 12 24

WHNPUMEYAHMUE. KaHaTbl, MetoLne Hapy>XHble NPpSan KOHCTPYKUMK Seale ¢ Konnmy4ecTBOM NPOBOMOK
B Kaxkgon npaan 19 unum meHblie (Hanpumep, 18x9 Seale — WSC) HaxopdaTca B aTon Tabnuvue Ha aBe
CTPOKM BblILLE, OTHOCUTENBbHO CTPOKU, B KOTOPOW OHWU Obinin Obl ykasaHbl B 06LlEeM cryyae Ha OCHOBaHWUN
KonmnyecTBa NPOBOSIOK B HAPY>XHOM Cinoe npsaaen kaHara.

(a) NS uenew aToro MexayHapoAHOro cTaHgapTa, 3anosHsALIMe NPOBONOKMA HE CYMTAOTCS HECYLLIMMM
HarpysKky NpOBOIOKaMU 1 He BKIHOYAOTCS B YACHO N.

(b) OBbopBaHHas NPOBOSIOKA MMEET ABa KOHLIA (OHM CYMTaKTCA Kak odHa NpoBorokKa).

(c) OTW 3HAYEHMS OTHOCHTCH K U3HOCY, NMPOUCXOASALLEMY B 30HAX HANOXEHUS, U U3HOCY MeXay BUTKaMu
KaHaTa, 0OyCrnoBMeHHOMY YrIOM MEXAy KaHaToM U NeprneHanKynspom Kk ocv 6apabaHa (M He OTHOCATCS
K y4acTkaM KaHaTa, NPpOoXoAsALLMM MO LLKMBaM U He HamaTblBatoLmMcs Ha 6apabaH).

(d) d = HOMUHanbHbIA AMamMeTp KaHaTa.

24.2.2. YMEHbLUEHNE OMameTpa KaHaTa
CranbHble kaHaTbl Ropetex narotaBnmBaoTcs ¢ NONOXUTENbHLIM LOMYCKOM, OTHOCUTENBHO

HOMWHAINbHOro gnameTpa. |_|pl/l N3MepeHNN yMeHbLLEHNA AMaMeTpa KaHaTa BaXXHO Ha4aTb C ONOPHOro
anameTpa, 3Ha4yeHne KoToporo HeobxoaumMo 3a40KyMEeHTNpoOBaTb Cpa3y Nnocrie yCtTaHOBKM KaHaTa, HO
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00 Hadana ero obblyHOM akcnnyaTaunn. Ecnv onopHeIN guamMeTp HEU3BECTEH, MOXHO N3MEPUTb U
NCnornb30BaTb BMECTO HEr0 AnaMeTp KaHaTa Ha yvyacTke, pacrnonoXeHHOM Brivxe BCero K KOHLEBOMY
ANEeMEHTY.

dopmyna ansa pacdeta ymeHbLueHns guametpa: [(dref —dm) / d] * 100%

rae

dref = OMOpPHbIV AnameTp

dm N3MEpPEHHbIN haKTUYEeCKU anameTp

d HOMWHarbHLIN AnaMeTp

OQHOCNOWHBIN KaHaT C CUHTETUYECKMM CEPLAEYHNKOM CrieadyeT BbIBECTU U3 SKCMyaTaunn, ecnm

pesynbsrar >=10%
OpHOCMNOVHbIV KaHaT Co CTarnbHbIM CEPAESYHUKOM UMK KaHaT napannenbHOW CBUBKW CrieyeT BbiBECTU U3
aKcnnyatauuu, ecnv pesynesrat >=7,5%
Hepackpy4umBaloLmiics kaHaT cnefyer BbIBECTM U3 3KCnnyaTaummn, ecnu pesynstat >= 5%

Ecnn nveetca cunbHoe 1 o4eBMAHOE foKanbHOE yMeHbLLIEHE AnamMmeTpa CTanbHOro KaHaTta, Hanpumep B
cnydyae “yTonneHHon Npsign’, kaHaT HeobXxoauMO HEMESIEHHO BbIBECTU U3 IKCNIyaTaLmu.

2.4.2.3. ToBpexaeHue npagen
Ecnn nmeetca nonHbeI pa3pbIiB Npsauv, kaHaT HeobXoaMMO HEMEOSTIEHHO BbIBECTU U3 AKCMNIyaTaLluu.
2.4.2.4. Kopposus

Kopposvm pa3BMnBaeTCA 6bICTpee B MOPCKUX yCIoBUAX U npu pa60T|<e B CUITbHO 3anF|3HeHHOl7I
aTmoccbepe. MoMMMO 3TUX BHELLHUX d)aKTOpOB, KOpPpPO3ndA BO3HUKAET IMaBHbIM o6pasoM n3-3a
OTCYTCTBUA Haanexawiero TeX06CJ'Iy)KVIBaHVIFI n CBoeBpeMeHHOIZ CMa3Kun KaHarta. Kopposvm BITNAET Ha
CPOK CJ'Iy)K6bI M MPOYHOCTb Ha pa3pbliB CTalfibHOro KaHarta.

B ctangapte 1SO4309-2010 npuBoAdATCA KpUTEPUM OTOPAKOBKU, CBSI3aHHbIE C KOPPO3UEN:

HapyxHas kopposus, criefbl KOTOPO MOXHO CTepEeTb He BbIBOAUTb M3 aKcnnyataumm
TPSAANKOW N/UNn NONHOCTBI0 OYUCTUTL LLETKOWN

Hapy)Hasi koppo3us, OCTaBnsiioLLas HEPOBHOCTM Ha 60% [O0MKHO BbIBOAUTLCS M3 3KCNyaTaumm
NMOBEpPXHOCTM KaHaTa

HapyHasi koppo3aus, nopa3susLuas 6onbLuMe y4yacTku ABHas BHYTPEHHSS1 KOPPO3us (Hanpumep,
1 Bbi3BaBLLAs NPOBMCaHNe KaHaTa BbIBECTU U3 BMAMMAS B MPOMEXYTKaxX MEXAy Hapy>XHbIMU
aKcnnyaTauum NPSAAMW)BLIBECTM U3 SKCMyaTaLmm

2.4.2.5. BonHucToCcTb

BonHUcToCTh B CTanbHOM KaHaTe — pa3HOBMAHOCTb Aedopmauunmn. Jedopmaunsa aieMeHTOB KOHCTPYKLMK
KaHaTa (C Te4eHMeM BpEMEHMN), Bbl3blBaeMas HEpaBHOMEPHbBIM pacnpeneneHnemM Harpyskm B cTarbHOM
kaHate. [Npn obHapy>XeHUN BOMHUCTOCTU, CTarlbHOM KaHan HeO06X0AMMO BbIBECTU U3 IKCNIyaTaLmu.
2.4.2.6. KopanHoobpasHasa gedopmaunsd

KaHaTbl, Ha KOTOpbIX 06pPa3oBanNMChb y4acTKn B BUAE KOP3UHbI UK dOHaps, HE06XoANMO HEMEANEHHO
BbIBECTU M3 3KCNIyaTaLmm Unm, Npy yCroBMM YTO OCTaBLLASCH YacTb KaHaTa HaxoamTCsa B UCNPABHOM
COCTOSHWUW, yOanuTb NOCTPagaBLUNA y4aCTOK.

2.4.2.7. BbiCTynawLnn cepaeuHvK unm npagm

KaHaTbl, y KOTOPbLIX MMEKTCA BbICTyNnatoLmne Nnpsan unm cepaeyHmnk, Heobxoanmo HeMeaneHHo BbIBECTU

M3 3Kcnnyataunm nnu, npu ycroBmn 41O OCTaBLUaACA YaCTb KaHaTa HaxoaAnTCA B UCMPaBHOM COCTOAHUMN,
yoannTb I'IOCTpaLI,aBLLIVIIZ y4acCTOK.
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2.4.2.8. BbicTynatoLime Hapyxy NpoBOMoOKM B BUAE Konel

KaHatbl, y KOTOPbIX UMEIOTCS BbICTYNatoLLMe Hapy>Ky NpoBONOKU, YTO 0ObIYHO BbIMMSAMT Kak rpynna
NPOBOSOK, BbinesatLlasl Ha CTOPOHEe KaHaTa, NMPOTUBOMOSIOXKHOW CTOPOHE, KOHTAKTUPYHOLLIEN C KaHaBKOW
LLKMBaA, HEOOX0AMMO HEMEANEHHO BbIBECTM U3 3KcnnyaTauun. Ecnv Topunt Tonbko ogHa npoBorioka, ee
MOXXHO yaanuTb, crnbasi ee, noka oHa He CrloMaeTcsl, B MECTe PsiilOM C BHYTPEHHEN CTOPOHOW Npsiau, Tak
4TOObI HE AONYCTUTL NMOBPEXOEHWUSI PACNONOXEHHbLIX PSAAOM NPOBONOK U Npsiaei. Cm. puc. 2-8.

Puc. 2-8. YdaneHue ebicmynarouux rnpososioK
2.4.3. Cma3ska KaHaTa, HaxoasLlerocs B aKcniyaTauum

KaHaTt 3alumLLeH OT M3HOCa, CBA3AHHOMO C KOPPO3Mel, CMa30YHbIM MaTepuanrioM, UCrnosb3yemMbliM
N3roToBUTENEM, KOTOPOro 0GbIYHO IOCTATOYHO ANS 3alMThl OT KOPPO3UM NPU TPAHCMOPTUPOBKE,
XpaHeHUM 1 Ha4YanbHOro nepuoaa aKcnyaTauumn KaHaTa; ogHaKo Ans AOCTUXKEHWUSI ONTUMarbHbIX
pabounx xapakTepncTMK GOMbLUMHCTBO KaHATOB Jyylle CMas3blBaTb, UCMNOMb3ysi CEPBUCHYIO CMa3Ky, TUM
KOTOPOW 3aBUCUT OT 0B6NacTu NPUMEHEHUS U YCIIOBUIA OKpY>KatoLLei cpeabl, B KOTOPbIX UCMONb3yeTcs
kaHaT. Cmaska Takke UrpaeT BaXHyHo posib B Ka4ecTBe CpeacTBa, YMeHbLUALEro BHyTPEHHee TpeHue
OTAENbHbIX NPOBOSIOK MeXAy CobOoM.

Cne,u,oaaTeano, BaXXHO peryndapHO CMa3biBaTb KaHAT B 3aBUCUMOCTU OT peXXmnmMma UCNosrib30BaHUA.

NMPEAYNPEXOEHUE! HegoctatouHO cMasaHHbIe UIM HENPaBUITbHO CMa3aHHbIe KaHaTbl UMeT
ropasfgo MEeHbLUMI CPOK CIYXObl.

200%

—
()]
o
N

100%

AN

i

iI=

Be3 cmaskn Co cmaskon  CmasaHHbIn+
CmMa3saHHbI NOBTOPHO

Puc. 2-9. BaxHocmb peaynspHol cMa3Ku KaHama

KonnyectBo I'IepeFMGOB Ao OT6paKOBKI/1

MprMeHsieMbIil B MpoLiecce aKChyaTaumm cMas3oyHbIi MaTepuran (CepBucHas cMaska) AOMKeH ObiTb
COBMECTVM CO CMa304HbIM MaTepuanom, UCMorb3yemMbiM U3roTOBUTENEM, U, B CrlyYae TAroBbIX KAHATOB,
He yxyaLwaTb UX (PPUKLMOHHBIX XapakTepUCTUK. N3yunte pekoMeHZaumnm n3rotToBUTenst kKaHarta unm
N3roTOBUTENS KOMMIIEKTHOro 06opyaoBaHMsI.

TUNMYHbIMK cnocobammn HaHECEHUSI CEPBUCHOM CMaskuy SIBMAOTCSA: HaHECEHUWE LLETKOW, kanenbHas
rogaya, NoOpTaTUBHBIN GanNMOHYMK-CNPEN UMK CUCTEMa NOAAayM rnog BbICOKUM AaBreHUEM.

MocneaHss cuctema B obwem npeaHasHayvyeHa aAnsg BBo4a CEPBUCHON CMa3ky B KaHAT NOA BbICOKUM
AaBrieHNneM 1 OAHOBPEMEHHOW OYUCTKN KaHaTa, yaaneHus Bnaru, OCTaTtkoB CTapov CMaskn U Opyrnx
3arpsi3HEHNN.

OTKa3 OT UCMONb30BaHUSI CEPBUCHON CMa3kn MOXET NMPUBECTU K YXYALIEHUIO pabounx xapakTepucTumk
KaHaTa 1, B XyaLeMm criyyae, K HeoGHapy>KnBaeMow BHYTPEHHE KOPPO3UK.
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UpeamepHas cmaska Unm Ucrnornb3oBaHUe HEMPaBUibHOMO TMa CMa3o4yHOro Matepuana,MoryT Bbi3aBaTb
3arpsisHeHne NoBepPXHOCTU KaHaTa NOCTOPOHHUMM BelleCcTBaMmn. ATO MOXET MPUBECTU K NMOBPEXAEHNIO
KaHaTa, Wku1ea u bapabaHa, 13-3a Bo3AeNCTBUSA abpa3nBHbIX BewecTB. Kpome Toro, cTaHeT TpyaHO
onpeaennTb AeNCTBUTENBHOE COCTOSIHME KaHaTa, Heobxoanmoe Ansi OLEHKU C UCMOoMb30BaHMEM
KpuTepreB OoTOGPaKOBKN.

3. BbIOOp KaHaTa
3.1. KoHCTpyKUUA U ee CBA3b C UCTUPAHUEM U UBHOCOM

MpoYHOCTb CTanbHOro kaHata OyaeT nocrnegoBaTeNbHO YMeHbLUATLCS Npu paboTe, Tak Kak OHa CBsi3aHa
C UCTMPaHUEM N N3HOCOM. OTO NPOMCXOAUT NPU KOHTaKTE KaHaTta c ApyrMMu Tenamm, Hanpumep npu
NPOXOXAEHMM MO LLKUBY MIM Yepe3 pornuvK, HamaTblBaHMM Ha 6apabaH nnmn npoTtackMBaHum Yyepes
abpasunBHbIN MaTepuan.

Ecnu nssecTtHo, 4To uctTupaHme Gyget OCHOBHbIM (bakTOpOM M3HOCa B NpoLecce aKcnnyataumm, cnegyet
caenaTb BbIOOp B NoOnb3y KaHaTa C HapyXHbIMK NPOBOioKamMu GonbLiero guameTpa (MakcumMmanbHO
BO3MOXHOr0), @ TaKke pacCMOTPETbL BOMPOC O TOM, UMeETCH N HeobXoaAMMOCTb B obecneyeHum
TpeboBaHUN, KacaloLLMXCsa yCTanocTu npu narube.

B ycnoBusax NoBbILLEHHOO NCTUPAHUSA UCNONb30BaHWE KaHATOB O4HOCTOPOHHEN (napannernbHON) CBUBKK
(korga oba KoHUa KaHaTa 3akpennisTcs U OH He MOXET BpalllaTbCsl) M KaHATOB C NnacTu4eckn obxatbiMn
npsaaamMm MoxeT BbiTb 6onee acbdPeKTUBHBIM.

I'Ipumeqal-me. XOoT4 cyMTaeTcs, YTO U3HALLMBAKOTCA B OCHOBHOM KPOMKU MPOBOJI0OK, N3HOC TakKxXe
BO3HUKATb N3-3a TPEHUA Hpﬂ,ﬂ,eﬁ Mexny cobon nnu TpeHunda npﬂ,u,eﬂ n cepgedyHnka BHYTpU KaHaTta.

3.2. Tun cepae4YHuKa 1 ero cBsA3b C OOpPbLIBOM KaHaTa Ha 6apabaHe

OO6pbIB KaHaTa MOXET MPOUCXOANTb MO HECKOMBbKMM MPUYMHAM, O4HAKO Yalle BCero 310 NPOMCXoauT npu
NCNOMNb30BaHNUN MHOTOCIIONHOM HAMOTKM Ha GapabaH. Takke MOXHO cka3aTb, YTo 6onblune pagmarnbHble
Harpysku 6yayT BO3HUKATb MeXdy KaHaToM 1 poBHbIM GapabaHom, No cpaBHeHuto ¢ GapabaHom ¢
KaHaBKOW.

MHoronpsigHble KaHaTbl C CEpAEYHUKOM M3 BOSIOKHA HE OOMKHbI UCMONb30BaTbCA, €Cnu KaHaT OyaeT
HaMaTbIBaTbCsl B HECKOMbKO CIOEB.

KaHaTbl CO cTanbHbIMK CEPAEYHUKAMM U KaHaTbl C MNacTUYECKN oBxaTbiMn NpsasiMy 6ornee yCTOMUMBbLI K
06pbIBY 1 gedopmaunn.

A

Puc. 3-1 lNpumep obprisa Ha bapabaHe

3.3. MoKpbITME NPOBONOK U €ro CBA3b C KOPpPO3Uen

Ecnu oxugaeTcs unm nsBecTHoO, 4TO KOPpo3usa ByaeT OCHOBHbIM (hakTOPOM M3HOCa B npoLecce
aKcnnyatauun, cnegyert caenatb BbIGop B NoNb3y KaHata, cAenaHHOro X NPoBOSIOK, MOKPbIThIX LIUHKOM
(Mnn umHKoBbIM crinasom Zn95/AI5).

Cnepyert caenatb BbIGOp B NOMb3y KaHaTa C NpoBOnokaMu 6onbLuero gnamerpa (MakcumanbHoO

BO3MOXHOI0), a TaKKe pacCMOTPETb BOMPOC O TOM, UMEETCA N1 HeobXxoaNMOCTb B obecneyeHnm
TpeboBaHUN, KacatoLMXCsa YyCTanocTu npu narnbe
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KaHat ¢ 60nbLlnM KONMYecTBOM TOHKNX NPOBOJIOK donbLue nogBepPXeH Koppo3nn, 4em KaHaTt C
HebOoMbLLMM YNCIIOM NPOBOJ10OK oonbLoro anameTtpa.

3.4. HanpaBneHue n TN CBUBKU

3.4.1. CoeguHeHMe KaHaTOB MexXxAay coboun (nocrnenoBaTesibHO) U paboTa ¢ HECKONbKUMU
oTtaenbHbIMU KaHaTaMu (napannesnbHo)

Ecnun TpebyeTcs coeanHnTb OAMH KaHaT ¢ Apyrum (T.e. co3gaTb NocnenoBaTesibHyHo LIENoYKy), BO BpeMS
YCTaHOBKM UMW B MpoLiecce 3Kcnnyatauumn, BaXXHO YTOObl OHWM MMENW OAMH W1 TOT Xe TUM U HanpasneHue
CKPYTKM, HanpuMep, OT npasag nepekpectHas (SZ) kK npaBov NepekpecTHom (SZ).

an/IMe‘-IaHVIe. CoeanHeHne KaHaTa NneBown CBMBKM C KAaHATOM npaBoﬂ CBU/BKM nNpuBeOeT K BpaLLlEeHUO
KaHata n otaeneHunro npﬂ,u,eﬂ noa Harpy3|<0|7|. Ecnu kaHaTbl Takke pa3generbl Ha 4acTn B MeCcTe
coeanHeHuA, 3anyieTkm pa30|?1,c|,ch;| n 6yﬂ,yT BbITArMBATLCA B Ppa3Hbl€ CTOPOHbI.

B HEKOTOPbIX CUCTEMAX, HAaNnpnMep B CTPaxoBOYHbLIX TpOCax U KOHTeIZHeprIIZ KpaHax Heobxoanmo
ncrnonb3oBaTtb OAHOBPEMEHHO (napanneano) M KaHaT NeBON CBMBKM, N KaHaT npaBon CBUBKU, 4YTO
CGGJ’IaHCVIpOBaTb MOMEHTbI BpalleHNA ABYyX KaHaTOB.

3.4.2. HanpaBneHue yknagku

Ecnun nHoe He YKa3aHO B MHCTPYKUUAX N3roTOBUTENA KOMMNIIEKTHOIO OGOpy}J,OBaHVIFI, HanpaslrieHne
YKNnagky A0MXHO BbIMNONMTHATLCA B COOTBETCTBUN C HMXENpMBeAEHHbIMU PUCYHKaMU.

HanpaBsneHue BpalleH1s 1 ToYKa KpenneHus kaHarta onpeaensior, KaHaTt ¢ Kakol CBMBKOW, NpaBoW
UnK NeBoW, creayeT Ucronb3oBaTk. [Ana npaBunbHOro Bbibopa kaHata, Heo6XoaAMMO MCMOoNb30BaTh
creqytollee npasurno.

» KaHaBka c npaBoi pe3bbon Ha bapabaHe - kKaHaT C NeBOW CBMBKOMW.
» KaHaBka ¢ neBow pe3bbon Ha 6apabaHe - KaHaT C NpaBoOW CBMBKOM

A NMPEAYNPEXOEHWUE! HenpaBunbHbI BEIOOP HanpaeneHns CBUBKMA MOXET YXYALWNTb paboyme
XapakTepuCTUKN KaHaTa.

HanpaBneHue yknagku, NokasaHHOE Ha PUCYHKaX HWXKe, B 0OLLEM NPUMEHMMO Kak K rmagkum 6apabaHam,
Tak n kK 6apabaHam ¢ kaHaBKOW.

HamoTka cHu3y

KaHaT npaBoii cBuBku: CnpaBa Haneeo

HamoTka cBepxy

KaHaTt npaBon ceuBku: Cnesa Hanpaso KaHat nesow cavBku: Cnipasa Haneso
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3.5. XapaKTepMcleM Kpy4eHusa n ncnornb3oBaHue BepTnroroe

pr‘-IeHVIe NnogbeEMHbIX KaHaTOB (an MCMNOJIb30BAHUN CUCTEMBbI MPOTAXKN HYEPE3 HECKOJ1bKO 6J'IOKOB) n3-3a
BpaLlleHnd OriokoB MOXET I'IpOVI3OIZTI/I, ecln Bbl6paHHbIl7I KaHat MMEET NIoxXmne XxapakTepUCTukn KpyveHund
and npep,nonaraemoﬁ BbICOTbl NOAbEMaA, a TakKKe BCeacTBne HeyqadyHoro pacnonoXXeHnAa KaHata u
pacnpeneneHna Harpysku. B Takmx cnydyasax BO3MOXHOCTU nogbemMa KpaﬁHe OorpaHun4eHbl nnn aaxe

ero npmnxognTcAa oCtaHaBlinBaThb. O6nactu npuMeHeHund, cBA3aHHble C NOAbEMOM Ha 60J'IbI.IJyI'O BbICOTY,
0COOEHHO 3aBUCKMBbI OT 3TOrO yCnoBuA.

MpumeyvaHune: CkpyunBaHue — TePMUH, UCNOMb3yEeMbI OIS ONMCaHUSA COCTOSAHUS B KOHpUIypaumm
C HECKONbKMMM KaHaTamMu, Korga KOHLbl KaHaTOB 3anyTbIBAlOTCA B NPOLIEeCcCce BpaLLEHWUst BOKPYT
CcOOCTBEHHOW OCH.

Ecnu NPUHATb BO BHUMaHNE XapPaKTEPUCTUKN KPyHeHUA KaHaTta, O5A KOHerTHOIZ CUCTEMBbI 3anacoBKU
MO>XHO OLUEHNTb BEPOATHOCTb CKPYyYMBaAHUA. |/|3y‘-II/ITe pekoMmeHgaunnm N3rotToBUTENA KaHata Uin
N3roToBUTENTA KOMMNIEKTHOIo O60py,EI,OBaHI/I$I.

[Mpy Ncnonb3oBaHUKN HEPACKPYUYUBAIOLLIMXCS KAHATOB, Y KOTOPLIX HapYXXHble NPSau YNoXeHbl B
HanpasneHnn, NPOTUBOMONOXHOM TOMY, KOTOPOE UMEETCS B NpeabiayLLeM crioe, OXngaemMble 3Ha4YeHu s
(i) KpyTALLMX MOMEHTOB, reHepupyeMbIX Mo, Harpy3kon, Koraa oba KoHLa kaHaTa 3adhUKCMpPOBaHbI U

He MOryT BpawlaTtbces, unu (i) BpalLatoLmin MOMEHT MoL Harpy3komn, eCnn OguH KOHeL, KaHaTa MoXeT
BpallaTbcs, OyayT 3HAYUTENBHO MEHbLLE TeX, KOTOPble BO3HUKAKOT B OOHOCIONHbIX KaHaTax.

YT06bI YMEHBLUNTL OMACHOCTb BpalleHWs rpy3a npy nposegeHny nogbema v ans obecneyeHns
6e3onacHOCTK NepcoHana, HaxoasLerocs B 30He nogbemMa, pekoMmeHayeTcs Bblovparb
HepacKpy4YnBaloLLMNCA KaHaT, KOTOPbIN NOYTU He ByaeT BpallaTbCsl NoA Harpy3kom (CM. MyHKT a) HUxXe)
Mpn ncnonb3oBaHUKM TakMX KAaHATOB MOSb3a BEPTIIOra COCTOUT B TOM, YTOBObI NpeoTBpaTuThL BpalleHue
KaHaTa, Bbl3blBAEMOE YrmnoBbIMU OTKITOHEHUAMMW MPU KOHTaKTe CO LLUKMBOM unv bapabaHom.

Mpn ncnonb3oBaHUKU OPYrMx HepacKpPy4MBaOLNXCH KaHAToB, 0bnagatroLmx MeHbLUemn
COMPOTMBAEMOCTbIO KPYHEHUIO NOA Harpy3kom (CM. NYHKT b) HUXe), BepTnior, BeposiTHO, NoTpebyeTca
ANA TOro 4tobbl CMECTU K MUHUMYMY BbILLEYNOMSHYTYIO onacHOCTb. OfHaKo B TakMX cny4vasix cnegyet
OCO3HaBaTb TOT (PaKT, YTO YpPE3MEPHOE KPYYEHNE KaHaTa MOXET yXYALNTb ero pabo4vme xapakTepucTuku,
BKIOYasi pa3pbliBHOE yCunune, BennymMHa KOToporo byaeT 3aBuceTb OT dhakTopa KpyyYeHusi BbIopaHHOro
KaHaTa u oT pasmepa NnogHMMaemoro rpysa.

[anee npmBoauTCA CBOAKA OOLMX pEKOMEHAALMI MO UCTONb30BaHWUIO BEPTIIOrOB B 3aBUCUMOCTU OT
dhakTopa Kpy4yeHus kaHaTta.

Mpoe:
* 1 obopoT =360°;

e d = HOMMHanbHbIN OMaMeTp KaHaTa
* Fmin MUHMMarnbHOE paspbiBHOE yCUMNne KaHata

Takum obpasom:

a) ecnu (hbakTop KpydeHus paBeH unm meHblue, Yem 1 o6opot/1 000d Inpu nogbeme rpyaa
akBumBaneHTHoro 20% Fmin, BEPTIHOr MOXHO UCMOSL30BaATh.

b) ecnu dakTop KpyveHus 6onblie 1 obopoTta, HO He unu npeBbiwaeT 4 obopota/1 000d

npu noabeme rpysa aksmsaneHTHoro 20% Fmin,

BEPTIOr MOXXHO UCNOMb30BaTh NPU YCroBUKN COBNOAEHNA pEKOMEHAALMIA N3rOTOBUTENS KaHaTa
/N NonyyYeHnst paspeLleHnst KOMNETEHTHOIO COTPYAHMKA.

C) ecnu hakTop KpyyeHus bonblue, yem 4 obopota/1 000d npu noabemMe rpysa 9KBUBaANEHTHOro
20% Fmin, BEPTNIOr HEMbB3S NCMOMb30BaTh.
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3.6. Yron mexay KaHaToM M nepneHAUKYNsapom K ocu 6apabaHa

Cnvwkom 6onbLuon yron mexay KaHatomMm n nepneHankynAapom K ocu 6apa63Ha MOXET MNMPUBECTU K
4ype3MepHOMY U3HOCY KaHaTa OT KOHTaKTa C coceaHnM d)J'IaHLI,eM Ha 6apa6aHe. OTO TaKKe MOXET
BbI3bIBaTb I'IpO6J'IeMbI C Kpy4eHunem.

Puc. 3-2 Cnuwkom 6orbwioll y2or1 Mexoy kaHamom U neprneHOUKynsspoM K ocu bapabaHa Moxem rpusecmu K Ype3mepHoOMY U3HOCY

Mpy HaNM4MK yrna mMexay KaHaToMm 1 nepneHankynsipoM k ocu 6apabaHa, korga kaHaT AOXOAMT A0
LLKMBA, CHa4ana OH BXOAMT B KOHTaKT C chnaHuem kaHaBku. 1o Mepe aanbHenLwero NpoxoxaeHusi no
LLKMBY KaHaT onyckaeTcs No craHuy 1 B UTore caguTcsl B kaHaBKy LWKuBa. o xoay aToro npouecca
KaHan Kak KpyTUTCSl, TaK U CKONMb3UT. B peaynbraTe aT0oro KaHat 6yaeT BpallaTbCsi BOKPYr COBGCTBEHHOW
ocu, nepefaBasi BUTOK Ha OCTarbHYH YacTb KaHaTa (Mnun 3abupasi 3 Hee y4acTok), ykopadmeas

WUNW yONVHSS LWar CBUBKM, YTO BbI3blBAET YXYALUEHWE NapaMeTpoB yCTanocTu 1, B XyaLeMm criyyae,
NPUBOAMWT K HapYLLEHMWIO CTPYKTYpPbl KaHaTa B BUAE KOP3NHOOGpasHou AedopMaLnm Uinv BbiNMpaHus
cepaedHvka Hapyxy. [To Mepe yBenvMyeHus yrrna mMexay KaHaTtoM 1 neprneHavkynspomM k ocu bapabaHa,
yBENUYMBAETCS U CTEMEHb BPaLLEHUS.

Yron MeXay KaHaTtoM 1 nepneHankynapom K oCu 6apa6aHa HE OOJDKEH npeBblllaTb 2° ana
HepacCKpy4dnBarwLLNXCA KaHAaTOB, U 4° — nns OAHOCIONHbLIX KaHaTOB.

an/IMe‘-IaHVIe. Ha NPaKTUKe, KOHCTPYKUNA HEKOTOPbLIX KpaHOB U Tanewn He No3BONSAeT obecneyunTb
COOTBEeTCTBME 3TUM peKOMeHAYyeMbIM 3HaA4YEHUAM; B TaKNX CIly4adaXx CpoOK CJ'Iy)K6bI KaHaTa MOXeT
COKpPaTunTbCA, 1N ero NnpoBEPKY HeO6XO,D,I/IMO npoBOAUTb Halle.

Yron Mexay kaHaTom ¥ NeprnenamKynsapomM Kk ocn 6apabaHa MOXHO YMEHbLUUTL, HanpuMep, Taknuv
obpasom:

a. NyTeM yMeHbLUEHUS LUMPWHBI GapabaHa u/vnu yBenuyeHns anametpa 6apabaHa; unm
b. nyTem yBenuyeHns pacctosiHna mexay LKMBOM 1 6apabaHom.

Mpn HamoTke Ha GapabaH B 06LeM criydyae pekoMeHAyeTCs, YTOObI yron Mexay KaHaTom m
nepneHaukynsapom kK ocu bapabaHa Haxoautca B npegenax ot 0,5° go 2,5°. Ecnu 3TO0T yron Cnuwkom
Mar, Hanpumep MeHblue 0,5°, kaHaT ByaeT cTpeMuTbCsa 3axoauTb Ha onaHel 6apabaHa u He
CMOXeT npounTn no 6apabaHy B o6paTHOM HanpasneHun. B aton cutyaumm npobnemy MOXHO pelunTb
NoCpeaACcTBOM YCTaHOBKM BCMIOMOraTenbHOro YCTPOMCTBA UMW YBENUYEHUSA yria Mexay KaHaToM U
nepneHauKkynsapom kK ocm bapabaHa nyTem yCTaHOBKM LUKMBA MU MEXaHM3Ma HaMOTKN.

Ecnu kaHat cobepeTcsi Ha raHLe, 3aTeM OH HEeOXMAAHHO C HEro COMAET, YTO NPUBEAET K Pe3KoMy
YBENUYEHMIO HANPSHXKEHMS B KaHaTe.
UpeamepHo GonbLume yribl Mexay KaHaToM 1 neprneHavkynspoM k ocu 6apabaHa npuesegyT K TOMY,

YTO KaHaT HaMOTaeTCA Ha 6apa6aH paHbLie, 4HemMm Tpe6yeTc;|, co3faBad NMPOMEXYTKU Mexay BUTKaMU,
paOoom C (bJ'IaHU,aMVI 6apa6aHa, d TakKXKe yBelrnimBasd aBlieHne Ha KaHaT B MeCTaX HaloXeHA BUTKOB.
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,El,a>|<e npn Hann4nm KOHyCHOI7I KaHaBku, bonbLune yrbl MeXAY KaHaTtoM 1 nepneHgukyndapoM K OCHU
6ap36aHa npuBeayT K JTOKalfibHbIM MEXaHUYECKUM MNMOoBpeXOAEeHNUAM Ha OTAESbHbIX yHaCTKaXx, TakK
KaK NMpoBOJIOKU 6y,El,yT uennaTbeCA Opyr 3a apyra. OT0 sBNEHME 4YacTo Ha3bIBaKOT HEXeNaTenbHbIM
3auenrneHnemM KaHarta, CterneHb KOTOpOoro MOXXHO YMEHbLLUNTbL NOCPEOCTBOM Bbl60pa KaHaTta
OﬂHOCTOpOHHeIZ (napanneanon) CBUBKH, €CITIN 3TO BO3MOXHO B CUCTEME 3aMnaCoOBKKU, UMK KaHaTa C
nracTuyeckn obxartbiMum npagamn.

4. laHHble 0 6e30MacHOCTU MaTepuanoB U NpaBunax TeXHUKU
Ge3onacHocTu Npu paboTe Co CcTasfibHbIMM KaHaTaMu U NX

coCtaBndAoOWMMMUN HaCTAMU
4.1. Martepuan
4.1.1. OowWwme nonoxeHus

CTanbHON kaHaT COCTOUT K13 Ha60pa pas3nnyHbIX MmaTtepuraroB, COCTaB N KOJTIM4YECTBO KOTOPbIX 3aBUCUT OT TUMNa
KaHaTta.

[anee npmnBoaATCA I'IO,D,pO6HbIe OaHHble OoTAesIbHbIX MaTepunanoB, N3 KOTOPbIX MOXET ObITb N3roTOBIEH
rOTOBbIN K MCMOMb30BaHMIO KaHarT.

Onucanune n/mnm o6o3Ha4YeHne CTanbHOrO KaHata, ykasaHHOE B TPAHCMOPTHOW HaKMagHOW, CHETE UMK
cepTndukare, No3BONSAOT NOEHTUMUMPOBATL COCTABHbIE YACTX KaHaTa.

OCHOBHbIM KOMIMOHEHTOM CTallbHblE KAHATOB, OMUCbIBAEMbIX B pa3nnyHbIX YacTax ctaHgapta EN 12385,
SIBMNSIETCS YITepoancTas cralb, KOTopasi MOXXET B HEKOTOPLIX CITydasix NMOKPbIBATLCS LIMHKOM UM LIMHKOBLIM
cnnasom Zn95/Al5.

KaHaTbl Ha OCHOBE NPOBOMOK U3 YINEPOANCTON CTanM, C MOKPLITUEM UM MPOBOSIOK U3 HEPXKaBetoLasn cranu,
B TOM BUE, B KOTOPOM OHW NOCTaBISATCA, HE MPEACTaBNSOT ONacHOCTY ANs 300poBbs. OgHako BO BpeMst
nocnegytowert 06paboTkun (Hanpumep, pe3kn, CBapKK, LWNMGOBKM, OYUCTKN) MOTYT reHeprpoBaThbCs Mbiflb U
ObIM, coepXaLLme aneMeHTbI, NpeacTaBnaoLwme ONacHOCTb AN HAXOAALWMXCS psgaoM paboTHUKOB.

[pyrue Tpy KOMNOHEHTa — CEPAEYHUK, KOTOPbIA MOXET ObITb CTarlbHbIM (13 TaKOW Xe CTanu, YTo U HapyXHble
npsiav) UK >xke caenaH U3 BorokHa, HaTyparibHOrO Ui CUHTETUYECKOro, CMa3o4HbI MaTtepuarn u, rae
NPUMEHNMO, BHYTPEHHME HaMoSHUTENM UNW Hapy>kHasi oGonoyka.

4.1.2. BOnoKoHHble cepae4HUKU

Haxopsiwmecs B LeHTpe MHOronpsiAHOro CTanbHOro KaHata BONIOKOHHbIE CePAEYHMKM N3roTaBNNBAOTCS
13 maTepuarnos, 06bI4HO HaTypanbHbIX UM CUHTETUYECKMX BOSNIOKOH, NPpK oBGpaLleHnn ¢ KOTOpbIMU He
BO3HMKaET OMaCcHOCTU Ans 300poBbs. [axe nNpu yaaneHun HapyxHbiX Npsigen (HanpyuMep, Npy ycTaHoBKe
Ha KaHaT COKeTOB) MaTepuarbl CepaeYHMKa NPaKTUYECKN He OnacHbl AN 300POBbs NoNb3oBaTens, 3a
UCKIMIOYEHMEM, MOXET ObITb, Cryyas, korga Ucnonb3yeTcs ObIBLUMIA B yNOTpebneHun kaHaT, B KOTOPOM
CepAeYHK (Mpu OTCYTCTBMM CEPBUCHOM CMa3KuN UK B peayrbraTte paboTbl B TSHXKENIOM pexume,
BbI3blBalOLLLEM U3HOC CepAeYHNKa OT TPEHMUs1) pa3pyLumrncs ¢ o6pasoBaHMEM MNbinn U3 BOSIOKHA, KOTopast
MOXXET MonacTb B AblXaTerbHble MyTU, XOTSl 3TO U KpaliHe MarloBeposiTHO.

[MaBHas onacHOCTb COCTOUT B NonagaHuy B AbIXaTenbHble NyTW AbiMa, reHepMpyemMoro rnpu BbICOKON
TeMneparype, Hanpumep npu obpeske kaHaTa OMCKOBLIM pe3akoM. B Takux ycrnoBusix HaTypanbHble
BOJTOKHA, BEPOSATHO, ByayT BblAENATb ABYOKUCH Yriepoaa, Boay U 301y, a CUHTETMYECKMe MaTtepuarnbl —
TOKCUYHbIN ObIM.

Ecnu HaTypanbHble BorokHa 6binn 06paboTaHbl, HanpuMep cocTaBamn Ans NPeaoTBpaLLeHNs THUEHUS,

NPV FOPEeHNM TaKKe MOXET BblAENATLCA TOKCUYHBIN ObIM.
KoHUeHTpaums TOKCUYHOTO AbiMa OT cepAeYHUKOB OyaeT NpakTUYeckn HUYTOXHOW, N0 CPaBHEHUIO C
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BelwecTBaMun, reHepupyemblie npun Harpeese Apyrmx OCHOBHbIX MaTtepunarnoB, TakKMX KaK rnpoBOJioKa un
CMa304HbIM MaTepuarn, I/ICI'IOJ'Ib3yeMbIIZ N3roToBUTENEM.

|_|OJ'IVII'IpOI'II/IJ'IeH — CMHTETMYECKNI mMmartepuan, I/ICI'IOJ'Ib3yeMbIIZ Yalle BCero and n3rotoBneHnsd
cepaeyHnKoB, XO0TA UHorga Mcnorsb3yroT TakXe NoNMnMaTuneH n nonnamMuma.

4.1.3. MaTtepuanbl AnA HanoOSIHUTENEN U HapY>XHOU 06ONOoYKHU

Mpw obpalleHnn ¢ matepuanammn aAns HarnonHUTENen 1 Hapy>KHo 06ONoYKN, B TOM BUAE, B KOTOPOM OHU
NOCTaBNSATCS, ONaCHOCTU ANsi 3A0POBbS HE BO3HMKAET. [MlaBHas onacHOCTb COCTOUT B NonagaHun B
AblxaTernbHble NyTU AblMa, reHePMPYEMOro Npu BbICOKOW TeMnepartype, Hanpumep npu obpeske kaHaTa
[AVCKOBbIM pPe3akoM.

4.1.4. Cma3o4Hble mMaTepuarlnbl, UCnonb3yeMblie Npu npon3BoacTtBe KaHATOB

Cmaso4Hble maTepuarbl, UCNOMb3yeMble NPU NPOM3BOACTBE CTanbHbIX KAHATOB, OOLIYHO NPEACTABNAOT
MWHMMarnbHY ONacHOCTb AMNs Nonb30oBaTens B TOM BUAeE, B KOTOPOM OHM MOCTaBMATCA TeM He MeHee
nornb3oBaTenb AOSPKEH NPOSIBNATL ONPaBAaHHYH OCTOPOXHOCTb, YTOObI CBECTM K MMHUMYMY KOHTaKT C
KOXXeW 1 rnasamu, a Takke He BAbIXaTb 3TV BeLLecTBa B razoobpasHon popme (nap v TymaH).

Mpv NPoM3BOACTBE CTanbHbLIX KAHATOB B KAYECTBE CMa304HbIX MaTepManoB UCMOMb3yeTCs LUMPOKUI
pan BeWecTB. OTU BelllecTBa COCTOSAT, IMaBHbIM 06pa3oM, U3 cMecu macen, Bocka, 6utyma, cmor,
3aryctutenen 1 HanonHUTenen ¢ HesHaYUTENbHBIMU KOHLIEHTPALMAMIN aHTUKOPPO3UIAHbIX [0BAaBOK,
3amennuTenen NpPoLEeccoB OKUCIIEHUS U MPUCAA0K, YMEHbLUIAILLIMX rPaBUTaLMOHHbIE MOTEPU CMA3KW.

BOonbLWNHCTBO 13 3TUX BELLECTB TBEpAbIe npun HOpMaJ'IbHOI7I TeMmneparype 0|<py>|<a+ou.|,e|7| cpenbl n, Nnpun
YCINOBUN YTO UCKIKOYEH KOHTAKT KOXW C XXUOKMMU TUMAMWU, HE NpeacTaBndaoT ONnacHOCTU ANnA 300p0BbA
npun 00bl4YHOM MCMONb30BaHUN KaHaTa.

YT06bl HE AONYCTUTL MOPAXEHUS KOXM, crieayeT nsderatb perynsipHoro Unm NpoAoIHKUTENbHOIO
KOHTaKTa C KOXXel MUHepanbHbIX UM CUHTETUYECKMX YITIEBOAOPOAOB, U KpaiHe BaXXHO A4S BCEX ML,
KOHTaKTUPYHOLLMX C 3TVMM BeLLeCTBaMM, CTPOro BbIMOSHATb NpaBunia JIMYHON rMrveHbl.

PaboTHUK gornxeH:

a. HOCUTb HeMNpoHMLaeMble NepYaTku;

b. nsberatb cny4anHoOro KOHTakTa ¢ Macrnom, UCNosb3ys A1S 3TOro 3aLUMTHYIO OAeXAYy;

C. obGpallaTbCs 3a NonyYyeHnemM nNepeomr NOMOLLM Npu MNobbiX TpaBMax, Kakumm Gbl NErKMMN OHU He
Obinu;

d. TWaTenbHO MbITb PYKW Npea eaown, nepes noceweHnem Tyanerta u nocne pabotbl; 1

€. Nonb30BaTbCs KPEMOM-KOHONLMOHEPOM MOCHE MbITbsl, €CIN OH eCTb. PAbOTHMK HE OOMKEH:

f. 3acoBbIBaTb NpOMAacneHHble TPSNKN U MHCTPYMEHTbI B KapMaHbl, B 0COOEHHOCTHW, B KapMaHbl
Optok;

g. UICNonb30BaTh rPSA3HbIE TPAMNKM MW BETOLLb 4115 CTUPAHMS Macna C KOXMU;

h. HoCcUTb NpomacneHHyto oaexay;

i. Mcnonb3oBaTb PacTBOPUTENN, Takne Kak napaduH, 6eH3MH 1 T.N. NS yOaneHnsa macra c KOXW.

4.2. O6wana nHcpopmauma

4.2.1. NMpaBuna rurueHbl Tpyaa
a) 3awmTa opraHoB AblXaHns
Heobxoanmo 1ncnonb3oBaTth 06LLYH Y MECTHYIO BbITSDKHYH BEHTUMSALMIO, YTOObLI 06ecnevnTb
COOTBETCTBME AONYCTMMbIM NpeaenamM KOHUEHTpaLumm B BO3ayXe Nbifv Unu AbiMa, YCTaHOBMEHHbIM

cTaHgapTamu B obnactu rurneHbsl Ha paboyem mecte (OES).
OnepaTtopbl 06513aHbI HOCUTbL pecnupaTopbl YyTBePXXAeHHOro Tuna, ecnn OES-npegensi
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npesbiwatotcs. (OES-npenen ansa obwen koHueHTpauuun noinun: 10 Mr/m3 n onsa sabixaeMmomn
nbinn: 5 mr/m3).

b) 3awuTHoE 06GopynoBaHne
Cpencrtea nHamemayanbHOW 3awmnTbl HEOBXOAMMO HOCUTL NP BbIMOSIHEHWUM ONepaLnn,

npeacTaBnsAoLLMX ONacHOCTb Ana rmaa. Mpu ceapke Unu NPoXuUraHnm HeoGXoaMMO HOCUTb LLTIEM
cBapLuMKa VcnonbayiTe nepyaTtki 1 Apyroe 3awmMTHoe 06opyaoBaHue, ecnn 1o TpebyeTcs.

¢) Apyroe

I'Ipvl nepeoneBsaHn B YIMYHYKO oaexay u BO BpeMA eabl HeO6XOD,I/IMO CO6J'II‘O,D,aTb HOPMbI TNINYHON
FTMrmeHsobl. Sanpeu_l,aech NPUHNUMATbL NULLy Ha paGoqul nnowagke

4.2.2. JKCTpeHHas MeguLUHCKas MOMOLLb

a) BobixaHue

[MepemecTnTb NOCTpagaBLIErO Ha CBEXUI BO3OYX; 06paTUTbCH 3a MEOULVHCKON MOMOLLLHO.
b) Koxa

TwaTtenbHO BbIMbITb MOCTpPagaBLUNE YyHaCTKN BOAOW C MbISTOM.

c) Masa

[MpoMBbITh rMasa NPOTOYHOW BOAOW, YTODLI yOanuTb YacTuLbl; 06paTUTLCA 3a MegULMHCKOM
NMOMOLLbIO.

d) MpornatbiBaHmne

B cnyyae npornaTtbiBaHUS, YTO KpaliHe MariloBEpPOSITHO, KYCKOB KaHaTta Wi ero KOMMNOHEHTOB,
criegyet o6paTUTLCA 38 MEAMLMHCKONM NMOMOLLbHO.

4.2.3. UHdopmauumsa o npaBusax TeXHMKM 6€30nacHOCTU — MoXKap Unu pUck B3pbiBa
B TBEpaoM CcOCTOSAHWUM CTanbHbIe KOMNOHEHTbI KaHaTa He NoXXapoonacHbl U He B3PbIBOOMNACHbI.
VmetoLmecs opraHndeckne matepuarnsl, HanpMMmep cMmaska, HaTyparnbHble U CUHTETUYECKME BOSTOKHA U

apyrue HatyparlnbHbl€ U CUHTETUYECKUE HANOJTHUTENN U o60ono4kmn MOTyT ObITb rOprYNMHN.

4.2.4. YTvnusauums

npOBOD,VITe yTunmn3aumo B COOTBETCTBUN C MECTHbIMU HOpMaTBaMW.
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CertMax+

The CertMax+ system is a unique leading edge certifi-
cation management system which is ideal for managing
a single asset or large equipment port-

folio across multiple sites. Designed by the Lifting Solu-
tions Group, to deliver optimum asset integrity, quality
assurance and traceability, the system also improves
safety and risk management levels.

ROPET EX

CertMax

Marking

ROPETEX steel wire ropes are marked with 2 reel labels
that identify the reel and the rope. The labels carry CE-
mark.

ROPETEX reels are also marked with user instruction
pictogram.

C€

User Manuals

You can always find the valid and updated User Manu-
als on the web.

The manual is updated continuously and valid only in
the latest version.

NB! The English version is the Original instruction.
The manual is available as a download under the follow-

ing link:
www.powertex-products.com/manuals

g -
[=] it

Product compliance and conformity

SCM Citra OY
Asessorinkatu 3-7
[ 20780 Kaarina
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