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2 Copper-sulphate reference electrode SMES-2 "Mendeleyevets”

The operating manual is applied to the stationary copper-sulfate permanent reference
electrodes SMES-2 "Mendeleyevets", TU 3435-016-24707490-2007 with changes Ne 9-10
(hereinafter reference electrodes SMES-2). This document combines 2 operation documents:
operation manual and data sheet.

Operation manual is intended for electrochemical protection (ECP) operation services,
companies which provide cathodic protection (CP) system engineering and also for installation
companies as an instruction for installation and operation of SMES-2 reference electrodes.

Reference electrodes SMES-2 comply with the requirements of the "Unified sanitary-
epidemiological and hygienical requirements to the products which are subject to sanitary-
epidemiological supervision (monitoring)". Expert conclusion upon the results of the sanitary-
epidemiological expert review of the product # 1816 dd. 28.02.2012.
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1 Description and operation

1.1 Product intended use

1.1.1 Reference electrodes SMES-2 are used as stationary copper-sulfate reference
electrodes for long-term action in electrochemical corrosion protection systems and are
designed to measure the total (with ohmic component) potential of an underground metal
structure.

1.1.2 Reference electrodes SMES-2, complete with the polarization probe - electrode
VE "Mendeleyevets" (hereinafter referred to as electrode VE) have the designation
SMES-2(VE).

1.1.3 Electrode SMES-2(VE) is designed to measure the polarization (without ohmic

component) potential by the method of switching off the polarization probe in accordance with
GOST 9.602.

1.1.4 VE electrode is not used as a separate product.

1.1.5 VE electrodes can be supplied as spare parts to the reference electrodes
SMES-2(VE).

1.1.6 Reference electrodes SMES-2 and SMES-2(VE) (hereinafter referred to as
electrodes) are used in all types of soils (low, medium and high corrosiveness, including arid,
watered, saline).

1.1.7 Electrodes are installed in the ground at the pipeline laying depth below the depth
of freezing of soil for a given climatic region.

1.1.8 It is allowed to install the electrodes above the soil freezing depth for a given
climatic region, provided that the minimum soil temperature at the electrode installation site is
not less than minus 5 °C (for example, in the thawing zone around the pipeline, etc.).

1.1.9 The electrodes are installed in the places defined by the cathodic protection
project with output of the measuring cables to the test stations (TP) or cathodic protection
stations (CPS).

1.1.10 The electrodes are manufactured in the climatic version "O" of the installation
category 5 according to GOST 15150 when exposed to temperatures from minus 5 to +45 °C
and relative humidity up to 90 % at +20 °C.

1.2 Design

1.2.1 Reference electrode SMES-2 and VE electrode are shown in the Fig.1.

1.2.2 The design of the reference electrode SMES-2 ensures the creation and
maintenance of a permanent stable electrolytic contact of the electrode working surface with
the ground, when measuring the potential of the protected underground metal structures
relative to the ground (potential "pipe — earth"), during the entire service life.

1.2.2.1 The reference electrode SMES-2 (Fig. 1a) consists of an inner body 10 filled
with the copper sulfate 2 into which a copper electrode 3 is submerged, made in the form of a
spiral. The inner body 10 is placed into the outer body 1, and the inner space between the
bodies is filled with a moisture-retaining backfill 11.

1.2.2.2 The SMES-2 reference electrodes bodies (inner 10 and outer 1) are made of
porous ceramics, which provides electrolytic contact of the electrode working surface with
ground electrolyte and prevents copper sulfate outflow (consumption).
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1.2.2.3 The measuring cable 4 of the reference electrode SMES-2 is made of the
MK3-Iell brand cable 1x6 or the like. For connection to the test station (TP) or a cathodic
protection station, the measuring cable is equipped with a cable lug 8 of TM brand 6-6-4 or
equivalent. The heat-shrinkable tube 12 is put on the cable lug 8 to prevent fault to the ground,
facility, polarization probe and so on during installation.

1 - outer ceramic housing;

2 - copper sulfate;

3 - copper electrode;

4 - measuring cable;

5 - crimping contact bushing;
6,9,12 - heat-shrinkable tube;
7 - heat-shrinkable sleeve;

8 - cable lug;

10 - inner ceramic housing;
11 - moisture-retaining backfill;
13 - steel electrode;

14 - plastic housing.

a) b)

Fig. 1 — Electrode design:
a) copper-sulfate reference electrode SMES-2;
b) polarization probe - electrode VE.

1.2.2.4 The moisture-retaining backfill 11 of the reference electrode SMES-2 is
manufactured on the basis of bentonite and provides long-term moisture retention to ensure
the electrolytic contact of the electrode working surface with the ground.

1.2.3 The VE electrode (Fig. 1b) consists of a steel electrode 13 with a connected
measuring cable 4 installed in a plastic housing 13 which is sealed with a compound.

1.2.3.1 Steel VE electrode can be manufactured with the different contact area.
1.2.3.2 Steel electrode typical areas: 156, 312, 625 and 1250 mmZ.

1.2.3.3 The measuring cable 4 of VE electrode is made of the NK3-I18l1 brand cable
1x2.5 or the like. For connection to the test station (TP) or a cathodic protection station, the
measuring cable is equipped with a cable lug 8 of TM 2.5-6-2.6 brand or equivalent.

1.2.4 Reference electrodes SMES-2 and electrodes VE are non-recoverable products.
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1.3 Technical specifications

1.3.1 The main technical specifications of SMES-2 reference electrodes are given in the

Table 1.
Table 1 — Technical specifications of the reference electrodes SMES-2
Parameters name Value
Potential relative to the silver-chloride reference 100420
electrode, mV
Transient electrical resistance, Ohm, max 5000
Potentials difference of electrodes manufactured in one
15
batch, mV, max.
Permissible potential change (potential stability in time),
mV, max
- during 30 days 15
- during 90 days 30

Measuring cable length, m

upon order’

Cable brand

MK3-IBsl1 1x6 or similar

Cable lug brand

TM 6-6-4 or similar

Working surface area:

- copper electrode, cm?, not less 150
- internal ceramic housing, cm?, not less 250
- external ceramic housing, cm?, not less 800
Dimensions (without cable length):
- height, mm, max 390
- diameter, mm, max. 160
Mass (in supply condition without cable length), kg, max. 9

Climatic version

05 as per GOST 15150

Operating temperature range, °C

from minus 5 to +45

Service life, min, years

15

1.3.2 The main technical specifications of polarization probe are given in the Table 2.
Table 2 — Technical specifications of the VE electrodes

Parameter VE1250 | VE625 | VE312 | VE156
Steel electrode area, mm? 1250 625 312 156
Steel grade St3
Measuring cable length, m upon order’
Cable brand MK3-Iel1 1x2.5 or similar

Cable lug brand

T™M 2.5-6-2.6 or similar

Dimensions without cable length (L x W x H), mm,
max.

130x55x25

Mass (without cable mass), kg, max.

0.3

Climatic version

05 as per GOST 15150

Operating temperature range, °C

from minus 5 to 45

Service life, min, years

15

1

Standard length of measuring cables: 7, 10 and 13 m.
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1.4 Scope of delivery
1.4.1 Designation structure for ordering SMES-2 reference electrodes:
SMES -2(VE X)- X

Measuring cable length, m

Working surface area: 156, 312, 625 and 1250 mm?.
(the field for the electrode with the working surface area 625 mm? can be
left blank).

I Electrode modification: SMES-2, SMES-2(VE).

1.4.2 Designation structure for ordering VE electrodes supplied as spare parts to the
reference electrodes SMES-2(VE):
VE X-X
—Q Measuring cable length, m

Working surface area: 156, 312, 625 and 1250 mm?2.

4{ Polarization probe.

1.4.3 Below is an example of the designation when placing an order:

— Reference electrode SMES-2 (without electrode VE) with measuring cable of
7 m: SMES-2-7;

— Reference electrode SMES-2 complete with VE electrode working area 625 mm? with
cables 7 m: SMES-2(VE)-7;

— The same: SMES-2(VE625)-7;

— Reference electrode SMES-2 complete with VE electrode working area 312 mm?
cables 7 m: SMES-2(VE312)-7;

— Polarization probe - electrode VE the working area 625 mm? and cable 7 m: VE625-7.

1.4.4 The supply package of SMES-2 reference electrodes is given in the Table 3.
Table 3 — Supply package of reference electrodes SMES-2

No. Name Quantity
1 Reference electrode SMES-2 "Mendeleyevets" 1 pcs.
XMNMC.01.018 P3O Operation manual 1 copy

1.4.5 The supply package of the reference electrodes with electrode VE - SMES-2(VE)
is given in the Table 4.

Table 4 — Supply package of SMES-2(VE) set

No. Name Quantity
1 Reference electrode SMES-2 "Mendeleyevets" 1 pcs.
2 | Polarization probe - electrode VE "Mendeleyevets" 1 pcs.
3 | Plastic clamps 2 pcs.
4 | Bolt M6x22 1 pcs.
5 | Nut M6 1 pcs.
6 | Lock washer 6 1 pcs.
7 | Fender washer 6 2 pcs.
8 | XMMC.01.018 P3O Operation manual 1 copy
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1.4.6 The supply package of VE electrodes is given in the Table 5.
Table 5 — VE electrodes supply package

No. Name Quantity
1 Polarization probe - electrode VE "Mendeleyevets" No. pcs.
2 | Plastic clamps 2xN pcs.
3 | Bolt M6x22 No. pcs.
4 | Nut M6 No. pcs.
5 | Lock washer 6 No. pcs.
6 | Fender washer 6 2xN pcs.
7 | XMMC.01.018.19 3T Label No. pcs.
1.5 Package

1.5.1 Each reference electrode SMES-2 is wrapped in a protective film and placed in an
individual package made of polystyrene foam or similar material to protect against damage
during transportation.

1.5.2 Packaged reference electrodes SMES-2 are supplied either in a box (for 2, 4, 6, 8
or 10 products) or in an individual carton package.

1.5.3 It is allowed to make group packing of the reference electrodes SMES-2 in
individual carton package on pallets or in boxes.

1.5.4 Polarization probes (electrodes VE) are packed either together with the reference
electrodes SMES-2 or separately into a group transport package (cardboard box, wooden box,
etc.).

1.5.5 The type of the reference electrodes of SMES-2 and polarization probes package
depends on the number of electrodes in the supply batch and the customer's requirements.

1.6 Marking

1.6.1 Reference electrodes SMES-2 shall be marked as per the diagram of marking
arrangement on the product (Fig.2).

1 - identification label of the reference
electrode SMES-2 and product
numbers on the measuring cable;

2, 3 - product labels of the reference
electrode SMES-2.

4 - warning label.

Fig. 2 - Marking of the reference electrode SMES-2

1.6.2 Product marking of the reference electrode SMES-2 is done using self-adhesive
labels 2 and 3.

1.6.3 Product label 2 is located on the side surface of the heat-shrinkable sleeve. The
label contains the following information: manufacturing company logo, product name, TU
number, product designation, warning board "WARNING! Before installation the reference
electrode SMES-2 shall be soaked in water for at least 2 days."
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1.6.4 Product label 3 is located on the end surface of the heat-shrinkable sleeve. The
label contains the following information: product serial (manufacturing) number and
manufacture date.

1.6.5 Identification marking of the reference electrode SMES-2 measuring cable is done
additionally using self-adhesive label 1. The identification label of the copper-sulfate electrode
is placed on the cable next to the cable lug. The label contains the following information: the
manufacturer's logo, the designation of the product, the serial (factory) number and the date of
manufacture of the product, marking of the electrode type "Copper-sulfate electrode".

1.6.6 The warning label 4 is located on the side surface of the heat-shrinkable sleeve.
The label contains warning information about the content of copper sulfate in the composition
of the product (a substance of the 2nd hazard class) and the need to soak the electrode in
water for 2 days before installing it, as well as information about the recommended installation
depth.

1.6.7 The warning marking as applied additionally to the protective film: "WARNING!
Protective film shall be removed before product soaking."

1.6.8 Electrode VE shall be marked as per the diagram of marking arrangement on the
product (Fig. 3).

1.6.9 Product marking of VE electrode is done using self-adhesive label 2. Product label
is placed on the electrode body. The label contains the following information: product name,
TU number, product designation, batch number and manufacture date.

1 - identification label of the electrode VE and product batch 2 - product label of VE electrode;
numbers on the measuring cable; 3 - safety label of VE electrode .

Fig. 3 - Marking of electrode VE

1.6.10 Identification marking of the electrode VE measuring cable is done additionally
using self-adhesive label 1. The identification label of VE electrode is placed on the measuring
cable next to the cable lug. The label contains the following information: the manufacturer's
logo, the designation of the product, batch number and the date of manufacture, marking of the
electrode type "Polarization probe".

1.6.11 A safety label 3 is applied to the steel electrode indicating the need for
deconservation before installation.

1.7 Safety measures

1.7.1 During installation and operation of the reference electrode SMES-2 it is
necessary to follow the requirements of the following documents:

— GOST R 51164-98 "Steel trunk pipelines. General Requirements to Corrosion
Protection";

— GOST 9.014-2005 Uniform system of protection from corrosion and aging.
Underground structures. General Requirements to Corrosion Protection”;

— GOST 12.3.009-76 Occupational Safety Standards System. Loading-offloading
operations. General safety requirements”;
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— VSN 009-88 "Construction of Trunk Pipelines and Flow lines. Electrochemical
protection means and installations";

— VSN 012-88 "Construction of Trunk Pipelines and Flow lines. Acceptance and quality
control.

— STO Gazprom 2-3.5-454-2010 “Trunk gas pipelines operation rules”;

— RD 153-39.4-091-01 Instruction for protection of city underground pipelines from
electrochemical corrosion;

— Federal rules and regulations in the field of industrial safety "Safety rules for facilities
using liquefied hydrocarbon gases";

— Federal rules and regulations in the field of industrial safety "Safety rules in the oil and
gas industry";

— SNiP 12-03-2001 "Occupational safety in construction".

1.7.2 During operation of the reference electrode SMES-2 the electrolyte containing
copper sulfate can emit through the ceramic body.

1.7.3 Copper sulfate refers to the substances of the hazard class 2 as per
GOST 12.1.007.

1.7.4 During operations with copper sulfate it is necessary to follow the safety rules as
per GOST 4165 During operations with it smoking and eating is not allowed. To observe the
general safety requirements and personal hygiene rules, to use gloves, glasses, respirator
"Lepestok" or gauze and cotton dressing. After work hands and face must be washed with
soap.

1.7.5 If copper sulfate gets on skin it should be rinsed with a big amount of soap solution
having a room temperature or usual water of room temperature.

1.7.6 If copper sulfate gets in the eyes immediately rinse them thoroughly and largely
with clean running water and visit a doctor.

1.7.7 If copper sulfate is inhaled bring the injured person to fresh air.
1.7.8 If copper sulfate is swallowed immediately visit a doctor.

1.7.9 If reference electrode SMES-2 is damaged, electrolyte spilled on the ground,
equipment or tools shall be washed with water.

1.7.10 If electrode is damaged it is necessary:

1.7.10.1 To collect the dripped (spilled) electrolyte using sand, sawdust, ground or
bonding substance and dispose of in accordance with the sanitary regulations in place.

1.7.10.2 The contaminated area must be washed with water containing soap or soda
ash (50 g per 10 | of water). Washings shall be mixed with sand, sawdust, ground or bonding
substance and disposed of in accordance with the valid sanitary regulations. It is necessary to
exclude the ingress of washings into the water supply sources;

1.7.10.3 The damaged body must be disposed of in accordance with the valid sanitary
rules. It is forbidden to throw the damaged body into the sewage system and in the places of
domestic waste collection, to leave on the soil surface or throw into the water bodies.
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2 Product installation

2.1 General provisions

2.1.1 Reference electrodes SMES-2 n SMES-2(VE) shall be installed as per the
cathodic protection project.

2.1.2 Reference electrodes SMES-2 n SMES-2(VE) are installed in the ground at the
depth of structure (pipeline) laying below the depth of freezing of soil for a given climatic
region.

2.1.3 If the structure (pipeline) is installed above the soil freezing level, then reference
electrodes SMES-2 and electrodes VE are installed below the maximum soil freezing depth, as
close as possible to the structure.

2.1.4 The minimum operating temperature at the level of the product placement is
minus 5 °C.

2151t is allowed to install the reference electrodes SMES-2 above the soil freezing
depth for a given climatic region, provided that the minimum soil temperature at the installation
site of reference electrodes SMES-2 and electrodes VE is not lower than minus 5°C (for
example, in the thawing zone around the pipeline, etc.).

2.1.6 It is not recommended to install the electrodes at a depth of more than 10 m.

2.1.7 SMES-2 reference electrodes and VE electrodes shall be installed at the
temperatures not lower than minus 20°C.

2.1.8 During installation in the conditions of negative temperature the product
freezing/thawing shall not be allowed more than five times.

2.2 Preparation of the reference electrode SMES-2 for installation

2.2.1 Reference electrodes SMES-2 must be loaded, transported and offloaded without
hits and vibrations.

2.2.2 Prior to installation it is necessary to remove the reference electrode SMES-2 from
individual packaging and inspect the body. There must not be cracks, chips, traces of oil,
paints and other contaminations.

2.2.3 The insulation sheath of measuring cables shall be visually inspected.

2.2.4 The availability of marking at the reference electrode SMES-2 shall be checked.
Marking must be done as per para. 1.6 of the present operation manual.

2.2.5 Prior to installation a protective film should be removed and the reference
electrode SMES-2 should be kept in water during two days (VE electrode should not be kept in
water).

2.2.6 If it is necessary to check the operability of the reference electrode SMES-2, check
the potential with respect to the silver chloride electrode (Annex A) and the transient electrical
resistance (Annex B).

2.3 Preparation of VE electrode for installation

2.3.1 VE electrode condition shall be visually checked for the damages of sealing
compound of the plastic body and insulation sheath of the measuring cable.

2.3.2 The availability of marking on VE electrode shall be checked. Marking must be
done as per para. 1.6 of the present operation manual.

2.3.3 Prior to installation of VE electrode into the soil remove safety label, lubricant, the
working surface of the steel electrode shall be degreased with the thinner Nefras C2-80/120 or
similar to it.
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2.3.4 In case of rust the working surface of the steel electrode shall be cleaned with
sandpaper up to the pure metal.

2.4 Installation

241 In case of structure (pipeline) backfilling with the imported soil the reference
electrodes SMES-2 and VE electrodes shall be installed in the same imported soil. In all other
cases the reference electrodes SMES and VE electrodes shall be installed in the native soil.

2.4.2 Prior to the installation of SMES-2 reference electrode and VE electrode into the
borehole the "bedding" shall be made from wet crushed soil without large hard inclusions.

2.4.3 The reference electrode shall be run down into the borehole using a measuring
cable. Running down should be smooth without hits, shocks and vibrations avoiding the
damage of the product ceramic body.

2.4.4 The reference electrode SMES-2 shall be installed in the prepared borehole
vertically at the level of the lower line of the structure (pipeline) and at the distance 10 cm from
its side surface. Installation diagram is shown in Fig. 4.

1-  structure (pipeline);

2 - testlead from structure
(pipeline);

3 - reference electrode SMES-2;

4 - VE electrode;

5- measuring cable of VE
electrode.

6 - measuring cable of the
reference electrode SMES-2;

7 - electrical jumper (closed);

8 - test station (cover);

9 - borehole backfilled with soil.

Fig. 4 - Electrode installation diagram
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2.4.5 To accelerate the VE electrode reaching the operating mode and to exclude a
loose contact between the electrode working surface and soil, the steel electrode shall be
coated with a wet soil that does not contain solid large inclusions.

2.4.6 The electrode VE shall be installed in the borehole at the lower line level of
underground structure (pipeline) and at the distance 10 cm from its side surface. The distance
between VE electrode and reference electrode SMES-2 must be within 10 — 50 cm. Installation
diagram is given in the Fig. 4.

2.4.6.1 When selecting the distance between VE electrode and reference electrode
SMES-2 the value of cathodic protection currents flowing in the place of polarization probe
installation. In case of high currents the minimum distance is selected in case of low currents —
maximum.

2.4.6.2 Excessively close location of VE electrode can lead to SMES-2 reference
electrode shielding and distortion of measured data.

WARNING: It is forbidden to install sensors which are under cathodic protection (e.g.
DSK, IKP, BPI and others) near reference electrode SMES or directly on its ceramic
body.

2.4.7 The working plane of the electrode VE shall be positioned perpendicular to the
structure (pipeline) axis.

2.4.8 When borehole size is small (from auger) it is allowed to install VE electrode on
the measuring cable of the reference electrode SMES-2 as close as possible to the heat-
shrinkable sleeve. Installation diagram is shown in Fig. 5. Here VE electrode is secured on the
measuring cable of the reference electrode SMES-2 using cable ties included in the supply
package.

1-  structure (pipeline);

2 - testlead from structure
(pipeline);

3 - reference electrode SMES-2;

4 - VE electrode;

5- measuring cable of VE
electrode.

6 - measuring cable of the
reference electrode SMES-2;

7 - electrical jumper (closed);

8 - test station (cover);

9 - borehole backfilled with soil.

Fig. 5 Diagram of VE electrode installation on cable

2.4.9 Carefully backfill the reference electrode SMES-2 and electrode VE with soil which
does not contain large solid inclusions with a thickness of at least 0.5 m from all sides.

2.4.10 To accelerate the reference electrode SMES-2 reaching the operating mode, it is
recommended to soak the soil in the place of electrode installation with 10 + 20 liters of water.
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2.4.11 Carefully compact the soil around electrodes.

2.4.12 Connect measuring cables of the reference electrode SMES and electrode VE to
the respective TP or CPS terminals.

ATTENTION: Before connecting the measuring cable of the reference electrode to
SMES-2, remove the heat shrinkable tubing 12 from the cable lug 8 (Figure 1a).

ATTENTION: Connection of the measuring cable of the SMES reference electrode to the
structure or VE electrode measuring cable is prohibited.

2.4.13 When connecting a VE electrode in TP the VE electrode measuring cable shall
be connected with the test lead of the structure (pipeline) using an electrical jumper.

2.4.14 If there is no test post it is necessary to temporarily connect the VE electrode to
the structure test lead, for which the bolt, nut and washers are supplied.

2.4 .15 If the structure (pipeline) is not connected to the ECP system, it is necessary to
provide temporary cathodic protection of the polarization probe (VE electrode).

ATTENTION: VE electrode operation without cathodic protection from corrosion can
lead to the VE electrode failure.

2.4.16 Make the final backfill of SMES-2 reference electrode and VE electrode with soil
not later than 30 days from the beginning of installation.

2.4.17 When backfilling avoid damage of measuring cables insulation. If the measuring
cables insulation is damaged, put a heat-shrinkable tube with an adhesive layer that is
resistant to operating conditions (for example Raychman CFM D:16/5), with overlap to the
intact section of at least 30 mm and shrink it.

2.5 Installation check

2.5.1 If the installation is carried out at negative temperatures, the test is performed after
thawing the soil at the electrode installation site.

2.5.2 To check SMES-2 electrode installation measure the electrical resistance between
the reference electrode SMES-2 and the test lead from the structure (if the structure does not
have contact with the ground at the time of electrodes installation, use an artificial ground bed).
For measurements use the device 1S-10, MRU-101 (in two-wire measurement mode) or
similar. The measured resistance should be from 30 Ohm to 15 kQ.

253 To check the VE electrode installation the electrical resistance is measured
between the VE electrode and the test lead from the structure, similar to the previous point.
The measured resistance should be from 10 Ohm to 10 kQ.
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3 Product operation

3.1 General provisions

3.1.1 When the ECP system operates the low-soluble salt cathode deposits (hereinafter
- SKO) can be formed on the steel electrode surface. SKO formation can be caused by the
high content of salts in the soil, the high density of the cathodic polarization current of VE and
other external factors.

3.1.2 If there is no electrical jumper between VE measuring cable and pipeline test lead
the corrosive deposits (rust) can be formed on the steel electrode.

3.1.3 If there is no pipeline polarization it is necessary to provide the temporary cathodic
protection of electrode VE for example using a sacrificial anodes.

3.1.4 In case of SKO or rust formation, the potential of the non-polarized VE electrode
differs significantly from the natural (minus 0.68 V) relative to the reference electrode SMES-2
and the measurement of the polarization potential becomes impossible.

3.1.5 In case of SKO or rust formation it is necessary to de-install VE electrode, clean
the working surface of the steel electrode with sandpaper to a clean metal and re-install.

3.2 Measurement of total potential

3.2.1 Total potential of underground metal structure is measured using a voltmeter with
an input resistance of at least 10 MQ and measuring ranges of + 2V + £ 10 V. As a voltmeter,
a Diakor instrument, IR-1, IPP-1, etc. can be used. The potential measurement circuit is shown
in Fig. 6

1 - structure (pipeline);

2 - testlead from pipeline;

3 - reference electrode
SMES-2;

4 - sensor (VE, DSK, BPI);

5- sensor measuring cable
(VE, DSK, BPI);

6 - measuring cable of the
reference electrode
SMES-2;

7 - electrical jumper (closed);

8 - measuring instrument
(voltmeter).

Fig. 6 - Total potential measurement diagram
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3.2.2 Open the electrical jumpers (if available) at the TP between the sensors under the
cathodic protection (for example, VE, DSK, IKP, BPI) and underground structure test lead.

3.2.3 The presence of "artificial" defects (for example, VE, DSK, IKP, BPI) located near
the reference electrode SMES-2 and connected at the time of measurement to the construction
(pipeline), can introduce large errors in the measurement of the total potential.

3.2.4 When making measurements, the test lead of the pipeline is connected to the
input "+", and the measuring cable of SMES copper-sulfate reference electrode - to the input "-
" of the measuring device.

3.2.5 If there are stray DC currents in the ground, measurements should be conducted
for at least 10 minutes with a continuous recording of the results every 10 seconds.

3.2.6 The average value of the potential Ucp is determined as the arithmetic mean of
the instantaneous values obtained as a result of the count for the entire measurement period
by formula

Ucp=> Ui/n, (1)
where Ui - is the instantaneous value of the measured potential for the entire
measurement period, B;
n - total number of measurements.

3.2.7 After making the measurements, close the electrical jumpers between the sensors
and test lead of the structure (pipeline).

3.3 Measurement of polarization potential

3.3.1 Polarization potential can be measured only if there is an installed VE electrode
together with a reference electrode SMES-2.

3.3.2 The polarization potential is measured by the method of switching off the
polarization current of the polarization probe (VE electrode) in accordance with GOST 9.602.
Installation diagram is shown in Fig. 7.

1-  structure (pipeline);

2 - testlead from structure
(pipeline);

3 - reference electrode SMES-2;

4 - VE electrode;

5- measuring cable of VE
electrode.

6 - measuring cable of the
reference electrode SMES-2;

7 - electrical jumper (closed);

8 - measuring instrument
(polarization potential meter).

Fig. 7 - Polarization potential measurement diagram
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3.3.3 The measurements are carried out with respect to the permanently installed
reference electrode SMES-2.

3.3.4 The measurements are carried out by a special instrument combining a voltmeter
and a switching device, for example, Diacor, IPP-1, etc., in strict accordance with the operating
manual for the instrument.

3.3.5 The polarization potential is measured in the following sequence:

— connect the test lead from the structure (pipeline), as well as the measuring cables of
the SMES-2 reference electrode and VE electrode to the corresponding inputs of the
measuring instrument;

— open the electrical jumper at TP between the measuring cable of VE electrode and the
test lead from the structure;

— perform measurements in accordance with the operating manual for the instrument;

— after the end of the measurements the electrical jumper at TP between the measuring
cable of VE electrode and the test lead from the structure (pipeline) shall be closed.
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4 Technical maintenance

4 1 Technical maintenance of SMES-2 reference electrodes and VE electrodes is
carried out not less than once in 6 months.

4.2 The technical maintenance includes:

— cleaning dust and dirt from terminals and TP panel,

— visual checking the condition of the cable lug and the insulation sheath of the electrode
measuring cable on the TP terminal panel;

— visual checking the condition and reliability of the electrical contact of the measuring
cable at TP terminals;

— visual verification of the presence and position "closed" of the electrical jumper between
the VE electrode measuring cable and test lead of the protected structure (pipeline).

5 Storage and transportation

5.1 Storage conditions

5.1.1 The electrode storage conditions in the part of external environment climatic
factors — group 2 in accordance with GOST 15150.

5.1.2 Electrodes are stored in ventilated areas. During storage, it is necessary to ensure
conditions that exclude the possibility of contamination of the electrode body with oils, paints
and other non-conductive materials.

5.1.3 Solar radiation impact to the cable sheaths is not allowed.
5.1.4 Period of storage from the date of manufacture:

— for reference electrodes SMES 2 - no more than 48 months;
— for VE electrodes - not limited.
5.1.4.11t is allowed to use SMES-2 reference electrodes after the expiration of the
storage period, provided that its operability is checked according to 2.2.6. Before checking, it is
necessary to prepare the SMES-2 reference electrode for operation according to 2.2.5. It is
recommended to increase the soaking period to 5-7 days.

5.2 Transportation conditions

5.2.1 Electrodes can be transported to any distance by any mode of transport in their
original packaging, excluding mechanical damage of electrodes during transport.

5.2.2 Conditions for transporting electrodes in the part of external environment climatic
factors — group 5 in accordance with GOST 15150.

5.2.3 Electrode transportation conditions depending on the influence of mechanical
factors - middle (M) in accordance with GOST 23216 and GOST R 51908.

5.2.4 Electrodes must be loaded, transported and unloaded without impacts and
vibrations by any means. The electrodes shall be unloaded from the open boxes manually at
the installation site.
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6 Warranty obligations

6.1 The manufacturer guarantees the conformity of copper-sulfate permanent reference
electrodes SMES-2 "Mendeleyevets" and polarization probe (VE electrodes) "Mendeleyevets"
with the requirements of TU 3435-016-24707490-2007 with changes Ne 9-10, if the consumer
observes the conditions of transportation, storage, installation and operation.

6.2 The warranty operation period of the copper-sulfate permanent reference electrodes
SMES-2 "Mendeleyevets" is 36 (thirty six) months from the date of commissioning, but not
more than 48 (forty eight) months from the date of manufacture of the product.

6.3 The warranty operation period for VE electrodes “Mendeleyevets” is 12 (twelve)
months from the date of installation (installation), but not more than 48 (forty eight) months
from the date of manufacture of the product.

6.4 Electrode warranty shall be terminated in case of:

— electrodes installation above the soil freezing depth for a given climatic region, provided
that the minimum temperature at the level of electrode placement can be less than
minus 5°C;

— breakage or mechanical damage of the electrode measuring cable;

— electrode mechanical damage;

— violation of the electrode operation rules which led to its failure;

— deposits on the working surface of VE electrodes which are formed, including but not
limited as a result of re-polarization;

— corrosion of the working surface of VE electrodes;

— if the defect is caused by force majeure, accidents, intentional, reckless actions of the
consumer or third parties.
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7 Claim information

7.1 All comments and suggestions regarding the operation of copper-sulfate permanent
reference electrodes SMES-2 Mendeleyevets and VE electrodes “Mendeleyevets” are to be
sent to:

— 301651, Russian Federation, Tulskaya oblast, Novomoskovsk, Svobody str., 9,
CJSC «Khimservis»;
— Phone:+7 (48762) 7-97-74, fax:+7 (48762) 7-97-74 ext: 119.
— E-mail: support@ch-s.ru.
7.2 In the event of electrode failure during the warranty period the consumer must send
a letter to the above address with the following documents:

— copy of the acceptance certificate (paragraph 8 of this manual);

— letter with a malfunction description;

— protocols (Annexes D and E) for assessing the state and performance according to the
methodology given in Annex C.

7.3 In connection with the continuous improvement of the design of copper-sulfate
permanent reference electrodes SMES-2 “Mendeleyevets” and VE electrodes
“‘Mendeleyevets”, the manufacturer reserves the right to make changes in the design of the
product that are not reflected in this instruction manual and aimed at improving the quality and
improvement of technical characteristics of this type of product.

7.4 The latest version of the user manual is available at www.ch-s.ru.
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Annex A
(recommended)
Checking the potential of the reference electrodes

A.1 The potential of the SMES-2 reference electrodes is checked at the installation
shown in Fig. A1.

1 — millivoltmeter;

2 — reference electrode SMES-2;
3 — technical water;

4 — silver chloride electrode;

5 — dielectric bath.

Fig. A1 — Installation for measuring potential

A.2 The laboratory silver chloride electrode EVL-1M3.1 or similar is prepared for
operation, in accordance with the operating instructions.

A.3 The soaked reference electrode 2 is placed in a dielectric bath 5, the bath is filled
with technical water 3, for 10..20 mm below the edge of the heat shrinkable coupling of the
SMES-2 reference electrode.

A.4 A laboratory silver chloride electrode 4 is placed in a bath 5 and potential
measurements are carried out using a millivoltmeter 1. A voltmeter with an input resistance of
at least 10 MOm is used as a millivoltmeter.

A.5 Using a laboratory thermometer TL-2K version 1 or similar, the temperature of the
water in the bath is measured. At a water temperature other than 25°C, a temperature
correction is made for the measurement results, according to the formula

E,, =E, —ke(T -25)

(A1)

roe  Exs —the potential value, recalculated by 25 °C, mV;
Er - the potential value measured at temperature T, mV;

k  — temperature coefficient, mV/°C ( k= 0,445);

T - current measured water temperature, °C.
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Annex B
(recommended)
Checking the spreading resistance of the reference electrode

B.1 The spreading resistance of the SMES-2 comparison electrodes is checked at the
installation shown in the Fig. B1.

1 — AC resistance meter;

2 —reference electrode SMES-2;
3 — drinking water;

4 — electrode VE;

5 — dielectric bath.

Fig. B1 — Installation for testing the spreading resistance

B.2 The soaked reference electrode 2 is placed in a dielectric bath 5, the bath is filled
with technical water 3, for 10..20 mm below the edge of the heat shrinkable coupling of the
SMES-2 reference electrode. The water temperature should be (25 * 5) °C.

B.3 An auxiliary electrode 4 made of stainless steel with a surface of (100 + 50) cm? is
placed in the bath 5. The surface of the electrode VE must first be degreased with an organic
solvent or alcohol.

B.4 After holding the electrodes in water for one minute, the spreading resistance of the
reference electrode SMES-2 is measured using an alternating current resistance meter 1 at a
frequency from 50 to 500 Hz. An E7-21 immitance meter or similar is used as a resistance
meter.
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Annex C
(recommended)
Method for electrode condition and performance evaluation

C.1 General Provisions

C.1.1 The SMES-2 reference electrodes and VE electrodes condition shall be checked
and their performance shall be evaluated during the certification inspection of the facility
(structure), as well as in cases where the measurement results are questionable or physically
insolvent.

C.1.2 The results of condition check and performance evaluation of the reference
electrodes SMES 2 and electrodes VE are processed in the form of measurement protocols.

Exemplary forms of measurement protocols are presented in Annexes D and E.

C.1.3 To check the installation quality, condition and to evaluate the performance of the
reference electrodes SMES-2, the following measurements are made:

— measurement of total potential,

— measurements of vertical and horizontal (transverse) gradients;

— measurement of soil resistance;

— measurement of current dissipation resistance from the reference electrode SMES-2.

C.1.4 To verify the installation quality, check the condition and evaluate the performance
of the VE electrodes the following measurements shall be conducted:

— measurement of VE polarization current;

— measurement of polarization potential;

— measurement of self-potential;

— measurement of soil resistance;

— measurement of current dissipation resistance from VE.

C.1.5 Based on the measurement results, conclusions are made about the operability of
the reference electrodes SMES-2 and VE electrodes.

C.2 Checking of reference electrodes SMES-2
C.2.1 Total potential measurement

C.2.1.1 Total potential shall be measured in accordance with paragraph 3.2 of this
operating manual.

C.2.1.2 The total potential shall be measured with connected sensors which are under
cathodic protection (for example, VE, DSK, IKP, BPI) and with disconnected sensors.
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C.2.2 Measurements of vertical and horizontal (transverse) gradients

C.2.2.1 Vertical and transverse potential gradients between the permanently installed
reference electrode SMES-2 and the test copper-sulfate electrodes shall be measured in
accordance with the measurement diagram shown in Fig. C1.

C.2.2.2 Vertical and transverse potential gradients shall be measured with connected
sensors which are under cathodic protection (for example, VE, DSK, IKP, BPIl) and with
disconnected sensors.

C.2.2.3 In the presence of stray currents the specified potential gradients must be
measured simultaneously.

1 - structure (pipeline);

2 — test lead from structure (pipeline);

3 — reference electrode SMES-2;

4 — measuring cable of the reference electrode SMES-2;
5 - test (portable) copper-sulfate electrode;

6 — measuring instrument (millivoltmeter).

Fig. C1 - Diagram for measuring vertical and transverse potential gradients
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C.2.3 Measurement of the current dissipation resistance from the reference electrode
SMES-2

C.2.3.1 Current dissipation resistance from the reference electrode SMES-2 shall be
measured using an AC resistance meter with a frequency of no more than 128 Hz and a
measurement range of at least: 0 ... 20 kQ. The MRU-101 or similar instrument can be used.

C.2.3.2 Measurements are made using a three-pole circuit in accordance with the
operating instructions for the instrument.

C.2.3.3 The measurement diagram is given in the Fig. C2.

1 - structure (pipeline);

2 — test lead from structure (pipeline);

3 — reference electrode SMES;

4 — electrode VE;

5 — measuring cable of VE electrode;

6 — measuring cable of the reference electrode SMES-2;
7 — electrical jumper (opened);

8 - measuring electrode;

9 — measuring instrument (resistance meter).

Fig. C2 — Diagram of current dissipation resistance measurement
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C.3 Checking VE electrodes

C.3.1 VE polarization current measurement
C.3.1.1 VE polarization current shall be measured using milliampermeter.
C.3.1.2 Measurement diagram is given in the Fig. C3.

1 - structure (pipeline);

2 - testlead from structure
(pipeline);

3 - reference electrode SMES-2;

4 - VE electrode;

5- measuring cable of VE
electrode.

6 - measuring cable of the
reference electrode SMES-2;

7 - electrical jumper (closed);

8 - measuring instrument
(milliampermeter).

Fig. C3 — Polarization current measurement diagram
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C.3.2 Polarization potential measurement

C.3.2.1 Polarization potential shall be measured in accordance with paragraph 3.3 of
this operating manual.

C.3.3 VE electrode natural potential measurement

C.3.3.1 Natural potential of VE electrode shall be measured with respect to the
reference electrode SMES-2 using a voltmeter with an input resistance of at least 10 MQ.

C.3.3.2 The VE electrode shall be preliminary disconnected from the facility (pipeline)
test lead and de-polarized for 10 minutes

C.3.3.3 Measurement diagram is given in the Fig. C4.

C.3.3.4 The voltmeter "minus" is connected to the lead from SMES-2 reference
electrode, "plus" — to the lead from VE electrode.

1 - structure (pipeline);

2 - testlead from structure
(pipeline);

3 - reference electrode SMES-2;

4 - VE electrode;

5- measuring cable of VE
electrode.

6 - measuring cable of the
reference electrode SMES-2;

7 - electrical jumper (closed);

8 - measuring instrument
(voltmeter).

Fig. C4 — Natural potential measurement diagram
C.3.4 Measurement of current dissipation resistance from VE

C.3.4.1 Current dissipation resistance from VE shall be measured using an AC
resistance meter with a frequency of no more than 128 Hz and a measurement range of at
least: 0 ... 20 kOm. The MRU-101instrument or similar can be used.

C.3.4.2 Measurements are made using a three-pole circuit in accordance with the
instrument operating manual.

C.3.4.3 Measurement diagram is given in the Fig. C2.
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Annex D
(recommended)
Protocol of condition and operability evaluation of the stationary
copper sulfate reference electrode SMES-2 "Mendeleyevets"

Test date

Electrode type

Lot number and manufacture date

Installation date

Place of installation

Name of the company which installed
reference electrode

Measured parameter name Value

Burial depth SMES-2, m

Total potential relative to SMES-2, V
— with connected sensors VE, DSK, IKP, BPI, etc.
— with disconnected sensors VE, DSK, IKP, BPI, etc.

Total potential relative to test MES, V
— with connected sensors VE, DSK, IKP, BPI, etc.
— with disconnected sensors VE, DSK, IKP, BPI, etc.

Vertical gradient, mV
— with connected sensors VE, DSK, IKP, BPI, etc.
— with disconnected sensors VE, DSK, IKP, BPI, etc.

Horizontal (lateral) gradient, mV
— with connected sensors VE, DSK, IKP, BPI, etc.
— with disconnected sensors VE, DSK, IKP, BPI, etc.

Specific soil resistivity, Ohm m

Resistance to current dissipation from SMES-2 electrode, Ohm

o . Verification
Measuring instrument name Brand Factory No. .
interval

Representative

Company name

/ /
Job title signature full name

Representative

Company name

Job title signature full name
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Annex E
(recommended)
Protocol of condition and operability evaluation of the
VE electrode "Mendeleyevets™

Test date
Electrode type

Lot number and manufacture date

Installation date

Place of installation

Name of the company which installed
auxiliary electrode

Measured parameter name Value

VE burial depth, m

VE polarization current, mA

Polarization potential, V

VE self-potential, V

Specific soil resistivity, Ohm m

Resistance to current dissipation from VE, Ohm

L. Verification
Measuring instrument name Brand Factory No. .
interval

Representative

Company name

/ /
Job title signature full name

Representative

Company name

Job title signature full name
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HacTosilee pykoBOACTBO MO 3KCrflyaTauum pacrnpocTpaHseTcs Ha CrauuMoHapHble
MeaHO-CynbdaTHbIe anekTpoapl CpaBHeHusA ANUTENbHOro AencTens
CM3C-2 «MeHpgeneeBely, TY 3435-016-24707490-2007 ¢ nameHeHnamm Ne 9-10 (poanee —
anekTpodbl cpaBHeHuss CMOIC-2). [aHHbIi AOKYMeHT obbeauHseT ABa 3KChiyaTauMOHHbIX
AOKYMeHTa: pyKOBOACTBO MO 3KCrnsyatauun 1 nacnopr.

PykoBoAcTBO MO aKcnnyaTauuu npedHasHayeHo And  3KCnnyaTauuMOHHbIX  Cryxo
SNEKTPOXMMUYECKOM 3alUnTbl, OpraHM3aunin OCYLLEeCTBNALWNX MNPOEKTUPOBaAHNE CUCTEM
KaTOOHOM 3allMTbl, @ Takke AN MOHTaXHbIX OpraHu3auun, B KayecTBe WHCTPYKUMM MO
MOHTaXy M 3KcnnyaTauumm anekTpogos cpaBHeHuss CMOC-2.

OnekTpoapbl cpaBHeHnss CM3C-2 cooTtBeTCTBYIOT TpeboBaHnsM «EOuHbIX caHuTapHO-
3NMAEMMONOMMYECKUX N TUTMEHNYecknx TpeboBaHMi K ToBapaMm, noanexaliMm CaHUTapHO-
aNNOEeMMNOSIOrMY4eCcKOMY Haa3opy (KOHTPOMO)». OKCNepTHOE 3akmntoveHwe no pesynbTaTtam
CaHUTapHO-3NMAEMMONOrM4Yeckon akcnepTuaol npogykumm Ne 1816 ot 28.02.2012 r.
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1 OnucaHune n pabora

1.1 HasHauyeHue usgenua

1.1.1 Onektpoabl cpaBHeHns CMOC-2 npuMmeHsTCA B KavecTBe CTauuoOHapHbIX
MeaHO-CynbdaTHbIX  9MNEeKTPOAOB CpPaBHEHWA  ONUTENbHOro  AeNcTBUA B CUCTemax
9NEKTPOXMMUNYECKON 3aLLMTbl OT KOPPO3UN N NpegHasHadeHbl AN U3MEpPEHUs CYMMapHOro (C
OMWYECKOW COCTaBIAOLLEN) NOTeHUMana noa3emMHoro MeTanin4eckoro COOpPY>XeHUS.

1.1.2 AnekTpoabl cpaBHeHMss CMOC-2 B KOMMNEKTe CO BCNOMOraTesfibHbIM 3f1EKTPO4OM
B3O «MeHaeneeBeu» (ganee — anektpog B3) umetot o6o3HavyeHne CM3C-2(BJ).

1.1.3 Onektpog CM3C-2(B3) npepgHasHayeH [ns M3MeEpeHUs Nonspu3anyoHHOro
(6e3 omnyeckon cocTaBnsawoLWen) noTeHumana MeTOAOM OTKMAYEHUS BCNOMOraTenbHOro
anektpoaa no NOCT 9.602.

1.1.4 Onektpoa B3 kak otaenbHoOe usgenve He NpUMeEHSeTCA.

1.1.5 [lonyckaeTcs noctaBka anekTpooB B3O Kak 3anacHbIX 4YacTem K anektpogam
cpaBHeHna CM3C-2(B3).

1.1.6 Onektpoabl cpaBHeHus CM3C-2 un CMOC-2(B3) (manee anektponbl)
NPUMEHSIOTCA B TpyHTax nwboro Tumna (HWU3KOW, CcpegHEM W  BbICOKOW KOPPO3WOHHOM
arpeccmBHOCTU, B TOM YMCHE 3acCyLUNUBbLIX, 06BOAHEHHbIX, 32CONEHHbIX).

1.1.7 OnekTpoabl yCTaHaBNMBAOTCS B FPYHT Ha rnybuHy yknaaku TpybonpoBoaa, Huke
rMyGUHbLI MPOMEP3aHNs FPyHTa A1t 4AHHOMO KMMMaTUYeCKOro panoHa.

1.1.8 JonyckaeTca Npou3BOANTb YCTAHOBKY 3NEKTPOAOB Bbile rnybuHbl NpoMep3aHns
rpyHTa Ans AaHHOro KNMmaTU4eckoro panoHa, npu yCroBun, YTO MUHUManbHas Temneparypa
rPyHTa B MecTe YCTaHOBKM 3NeKTpoAoB He Huxe MuHyc 5 °C (Hanpumep, B 30He OTTauBaHWsA
rpyHTa BOKpyr Tpybonposoaa v T.4.).

1.1.9 OnekTpoabl ycTaHaBNMBAKOTCA B MecTax, onpefensieMblX NPOeKTOM KaToLHOW
3aWnTbl, C BbIBOOOM M3MEPUTESbHbLIX NMPOBOAOB Ha KOHTPOJSIbHO-U3MEPUTENbHbBIE MYHKTbI
(KATT) unu ctaHumm katogHou 3awmtbl (CK3).

1.1.10 OnekTpoabl U3roTaBNMBAOTCA B KIMMaTU4YeCKOM ucnonHeHun «O» kaTeropuu
pasmeweHna 5 no NOCT 15150 npu BO3gencTBuM TemnepaTtyp OT MUHYC 5 0o +45°C un
oTHocuTenbHour BnaxHoctn Ao 90 % npu + 20 °C.

1.2 KoHCTpyKUMA

1.2.1 Onektpog cpaBHeHnss CMOC-2 n anektpog B3 n3obpaxkeHbl Ha pucyHke 1.

1.2.2 KoHCTpyKumss  anektpoga cpaBHeHuss CMOC-2 obecneuvMBaeT co3gaHve w
NoAAepXaHue  MOCTOSHHOro  CTabUNBHOTO  ANEKTPONMTUYECKOTO  KOHTakTa  pabouen
MOBEPXHOCTU 3NEKTPOAA C FPYHTOM, MPU U3MEPEHUN NMoTeHumana 3almaemMblx nog3eMHbIX
MEeTanIMYecknx COOpPYXEHMN OTHOCUTENBHO rpyHTa (MOTeHuman «Tpyba - 3emnsay), B Te4eHne
BCEro cpoka akcnnyartawumu.

1.2.2.1 Onektpog cpasHeHus CM3C-2 (pucyHok 1a) cCOCTOUT U3 BHYTPEHHero
kopnyca 10, 3an0nNHEeHHOro MeaHbIM KyrnopoCcoM 2, B KOTOPbIA MOrpyXeH MeaHbIA anekTpoa 3,
BbIMOMHEHHbIN B hopMe cnupanu. BHyTpeHHui kopnyc 10 nomelleH BO BHeLWLHMI Kopnyc 1, a
BHYTpPEeHHee NpoCTPaHCTBO MeXay Koprnycamu 3anofiHeHOo BriaroygepXmnsaroLllen sacbinkon 11.

1.2.2.2 Kopnyca (BHyTpeHHUn 10 n BHewHun 1) anektpogoB cpaBHeHna CMOC-2
N3roTOBMEHbI W3 MOPUCTON KepaMuku, 4YTO obecneymBaeT JNEKTPOSIMTUYECKUA KOHTaKT
paboyen NOBEPXHOCTM 3MeKTpoda C FPYHTOBLIM 3MIEKTPOSIMTOM W MPEnsiTCTBYeT BbITEKAHUIO
(pacxony) megHoro kynopoca.
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1.2.2.3 NameputenbHbin kabenb 4 anektpoga cpaBHeHuss CMOC-2 um3rotoBneH u3
nposoga mapku [1K3-MBl11x6 wnu aHanormyHoro. [Ans NOAKMIOYEHUS K KOHTPOSIbHO-
nameputenobHomy nyHkTy (KATM) unm ctaHumm kKatogHoW 3awmTbl, U3MepUTEenbHbIM Kabenb
ocHaweH KabenbHbIM HakoHeYHukoMm 8 mapku TM 6-6-4 nnu aHanornyHbiM. Ha kabenbHbIv
HaKOHEYHWK 8 HageTa TepMmoycaxvBaemas Tpybka 12 ana npefoTBpalleHUss 3amblKaHUs BO
BPEMS MOHTa)a Ha rpyHT, COOpPYXXeHWe, BCOMOraTerbHbIn 3NeKTpoa 1 npoYee.

1 - BHELUHUI KEpPaMNYECKNIA KOPNYC;
2 - Me[HbIN Kynopoc;

3 - MegHbIN AneKkTpos;

4 - namepuTenbHbIA Kabenb;

5 - 06XMMHast KOHTaKTHas BTYIIKa;
6,9,12 - TepmoycaxuBaemas Tpyoka;
7 - Tepmoycaxusaemas mydTa;

8 - kabenbHbI HAKOHEYHWK;

10 - BHYTPEHHUIN KepaMUYECKUIN KOpMYC;
11 - BNaroyaepxuBaroLLias 3acblrka;
13 - cTanbHOM aNekTpos;

14 - NNacTUKOBbLIN KOPIyC.

a) 6)

PucyHok 1 — KoHCTpyKUuMA aneKkTpoaos:
a) MeaHo-cynbdaTHbIN anekTpo cpaBHeHnss CM3OC-2;
6) BcnomoraTenbHbIn anekTpoa B3.

1.2.2.4 BnaroygepxuBatowas 3acbinka 11  anektpoga  cpaBHeHusi CMO3C-2
N3roTaBnMBaeTCsl Ha OCHOBEe BEHTOHUTa 1 obecneymBaeT ANUTENbHOE yaep)KaHue Bnaru ans

obecneyeHnss nogep>kaHns SMEeKTPOIIMTUYECKOro KOHTakTa paboyeit NOBEPXHOCTU anekTpoaa ¢
TPYHTOM.

1.2.3 Onektpog B3 (pucyHok 16) coctouT un3 cTanbHOro anektpoga 13 ¢
NPUCOEONHEHHBIM N3MEpPUTENbHbIM Kabenem 4, yCcTaHOBMEHHbIM B MNacTUKOBbIM kopnyc 13
repMeTU3NPOBaHHbLIA KOMNayHAOM.

1.2.3.1 CtanbHon anektpog B3O MoxeT ObiTb BbINOMHEH C Pa3NUYHOM KOHTAKTHOW
nnowaabto.

1.2.3.2 TvinoBble nnowaan ctanbHoro anektpoga: 156, 312, 625 n 1250 mm>.

1.2.3.3 NameputenbHbii kabenb 4 anektpoga B3O umsrotoBneH u3 nposoga Mapku
[MK3-IMelM 1x2.5 nnn aHanornyHoro. [ns NOAKNIYEHUS K KOHTPOSTbHO-U3MEPUTENBHOMY MYHKTY
(KAUIT) wvnn ctaHumMm KaTOOHOW 3alumThl, U3MepuTenbHbI kabenb ocHaweH KabenbHbIM
HakoHeuYHnKkom 8 mapkn TM 2,5-6-2,6 nnun aHanornyHbIM.

1.2.4 Onektpoabl  cpaBHeHnss CM3BC-2 wun  oanektpoabl B3 —  uspenus
HeBoCCTaHaBNMBaeMbIE.
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1.3 TexHn4Yeckme xapakTepucTUKU

1.3.1 OCHOBHblE TEXHMYECKME XapPaKTEPUCTUKM IMEKTpoaoB cpaBHeHna CMOIC-2

npueeaeHsl B Tabnuvue 1.

Tabnuua 1 — TexHn4Yeckne xapakTepucTmkm anekTpoaos cpaBHeHns CMIOC-2

HavmeHoBaHMe napameTpoB 3HavyeHue
lMoTeHumMan No OTHOLLEHMIO K XropcepebpsaHomy 100420
aneKkTpoay cpaBHeHus, MB -
[MepexogHoe aneKkTpu4eckoe conpoTUBIEHNE,
5000

Owm, He 6onee
PasHuua noTeHUmnanos aNeKTpoaoB, U3rOTOBIEHHbLIX B 15
ogHoun napTuun, mB, He bonee
[onycTumoe nameHeHve noteHumana (CtabunbHOCTb
noTeHumana Bo BpemeHun), MB, He Bonee

- 3a 30 cyToK 15

- 3a 90 cyTOK 30
[nvHa nameputensHoro kabens, m no 3akasy’

Mapka kabens

MK3-IMBel1 1x6 vnu aHanornyHbIn

Mapka kabenbHOro HakoHe4YH1Ka

TM 6-6-4 nnu aHanorn4HbIN

Mnowanb pabdoyer NOBEPXHOCTHU:

kabens), kr, He 6onee

- MEQHOro anekTpoaa, CM?, He MeHee 150
- BHYTPEHHEro kepamMmunu4eckoro kopnyca, cM?, He MeHee 250
- BHELLIHErO KEpamMmnyeckoro kopnyca, cM?, He MeHee 800
MabapuTHble pa3mepbl (6e3 yyeTa onvHbl kabens):
- BbICOTa, MM, He 6onee 390
- AMameTp, MM, He Bonee 160
Macca (B cocTosHMM nocTaBku, 6e3 y4yeTa Macchbl 9

KnumaTtmnyeckoe ncrnosiHeHne

05 no NOCT 15150

Pabouunn gnanasoH Temneparyp, °C

OoT MuHyc 5 o + 45

Cpok cnyx6bl, NeT, He MeHee 15
1.3.2 OCHOBHble =~ TEXHUYECKME  XapaKTePUCTMKM  BCMOMOraTefibHbIX  3NeKTpPoaOoB
npuBeaeHsl B Tabnuvue 2.
Tabnuua 2 — TexHn4Yeckne xapakrepuctmkm anektpogos B3
MapameTp B31250 | B3625 | B3312 | B3156

[Mnowagb cTanbHOro anekTpoga, Mm? 1250 625 312 156

Mapka ctanm Ct3

AnuHa nameputensHoro kabens, M no 3akasy'

Mapka kabens

MK3-Msll 1x2,5 nnu aHanorn4HbIN

Mapka kabenbHOro HakoHe4YHUKa

TM 2,5-6-2,6 nnn aHanorn4yHbIn

[@abapuTHble pa3mepbl 6e3 yyeTta AnvHbl Kabens
(OxWxB), mm, He Bonee

130x55x25

Macca (6e3 y4eta maccel kabens), kr, He 6bonee

0,3

KnumaTtuyeckoe ncnornHeHme

05 no NOCT 15150

Pabouni gnanasoH Temnepatyp, °C

OT MUHYC 5 0 + 45

Cpok cnyx6bl, NeT, He MeHee

15 net

" Tunosole ONVHbI 3MepuTenbHbIX kabenen: 7, 10 u 13 m.
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1.4 KoMnnekT nocTaBKu

1.4.1 CTpykTypa ycnoBHoro o6o3HayeHus ansa 3akasa anekrponos cpasHeHns CM3C-2:
CM3C -2(B3 X)- X

AnuHa nameputensHoro kabens, m.

Mnowanb padoyen nosepxHocTu: 156, 312, 625, 1250 mm?
(8nsa anexkTpoaa ¢ nnowaabo paboyen noBepxHOCTN 625 mm? none
AOMycKaeTCs He 3anofHATb).

I Moagudukaums anektpoga: CM3C-2, CM3C-2(BJ).

1.4.2 CTpyKkTypa ycnoBHOro obo3HavyeHust Ans 3akasa anektpogos BO, noctaBngembix
B kayecTtBe 3UI k anekTpogam cpaBHeHns CM3OC-2(BJ3):

B3 X-X
—Q [nunHa namepuTenpHoro kabens, m.

Mnowaab paboyen nosepxHocTn: 156, 312, 625, 1250 mm?2.

4{ BcnomoraTenbHbI anekTpoa.
1.4.3 MNpumepbl ycnoBHOro 0603HavYeHnst Npu 3akase:

— Onektpog cpaBHeHns CMOBC-2 (6e3 anektpoga B3) ¢ mameputenbHbiM kabenem
anvHon 7 m: CM3C-2-7;

— OnekTpog cpaBHeHna CM3C-2 B komnnekTe ¢ anektpogomM B3 ¢ nnowaabio paboyen
NOBEPXHOCTU 625 MM?, ¢ uamepuTenbHbiMy kKabensamu anvHon 7 m: CMOC-2(B3)-7;

—To xe: CM3C-2(B3625)-7;

— OnekTpog cpaBHeHna CM3C-2 B koMmnnekTe ¢ anektpogom B3 ¢ nnowaabio paboyen
NMOBEPXHOCTU 312 mm?, c N3MepuUTenNbHbIMN kabenamum
anvHon 7 m: CM3C-2(B3312)-7;

— BcnomoratenbHbin anektpogq BO ¢ nnowaabto paboyen noBepxHoCcTM 625 Mm?, C
N3MepuUTEnNbHbIM Kabenem anuHon 7 m: BO625-7.

1.4.4 KomnneKkT noctaBkun anekTpoaos cpaBHeHns CM3OC-2 npuseaeH B Tabnumue 3.
Tabnuua 3 — KoMnnekT noctaekun anekTpoaos cpaBHeHns CM3OC-2

Ne HaumeHoBaHue KonnyectBo
1 Anektpog cpaBHeHns CMOC-2 «MeHpeneeseuy 1 wr.
2 | XMMC.01.018 P3 PykoBOoACTBO NO 3KCNyaTaumm 1 3K3.

1.4.5 KoMmnnekT nocTaBKu 3MNeKTPOAOB CPaBHEHUA CO BCMOMOraTefibHbIMU 3f1IEKTPOoAaMM
CM3C-2(B3) npuseneH B Tabnuue 4.

Tabnuua 4 — Komnnekt noctasku komnsniekta CM3C-2(BJ)

Ne HavmeHoBaHue KonuuyecTtBo
1 | OnekTtpopg cpaBHeHna CMOC-2 «Mengeneesey» 1 Wwr.
2 BcnomoraTtenbHbin anektpog BO «MeHgeneeseu» 1 wr.
3 | lNnacTtukoBble XOMYTbI 2 WwrT.
4 | bont M6x22 1 Wr.
5 | [anka M6 1 Wr.
6 | Wanba 6 rpoBep 1 wr.
7 | Wanba 6 ysennyeHHas 2 WT.
8 | XMMC.01.018 P3 PykoBoAcCTBO NO 3KCnsyataumm 1 3K3.
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1.4.6 KomnnekT noctaBku anekTpogos BO npueegeH B Tabnuue 5.
Tabnuua 5 — KomnnekTt noctaBku anektpoaos B3O

Ne HanmeHoBaHue KonunuecTtBo
1 BcnomoraTtenbHbin anektpog BO «MeHgeneeseu» N wT.

2 | [NnacTukoBble XOMYThbI 2xN wr.

3 Bont M6x22 N wr.

4 anka M6 N wr.

5 | Wanba 6 rposep N wr.

6 | Wanba 6 yBennyeHHas 2xN WwrT.

7 | XMMC.01.018.19 OT OT1umketka N wr.

1.5 YnakoBKa

1.5.1 Kaxgbin anektpog cpaBHeHuss CMOC-2 obopaunmBaeTcs B 3aLUTHYIO MAEHKY U
nomMmeLaeTca B UHAMBUAOYalbHYO YNakoBKy M3 NeHornracta uiv aHanorM4yHoro martepwana,
ANS 3aWnThl OT NOBPEXAEHMS NPU TPAHCNOPTUPOBKE.

1.5.2 YnakoBaHHble anekTpoabl cpaBHeHuss CM3C-2 noctaBnsawTcsa nNnbo B TapHOM
awuke (Ha 2, 4, 6, 8 nnn 10 ngenun), nMbo B MHANBNAYaNbLHON KAPTOHHOW YNaKOBKE.

1.5.3 [lonyckaeTcsa Npon3BoAMTbL rPYNMOBYIO YNaKoBKY aneKkTpoaoB cpaBHeHus CM3C-2
B MHAMBWAYanNbHOW KAPTOHHOW yNakoBKe Ha NanneTbl UM B TapHble ALLMKN.

1.5.4 BcnomoraTernbHble 3NekTpoabl ynakoBbIBaOTCA MO0 COBMECTHO C anekTpoaamu
cpaBHeHnss CMOC-2, nnbo oTaenbHO B rPynnoByH TPaHCMNOPTHYK YMNakoBKYy (KapTOHHas
KOopoObka, AepeBAHHbIN AWNK U T.4.).

1.5.5 Bua ynakoBku anekTpoaoB cpaBHeHnda CMOC-2 n BcnoMoratenbHbIX 3N1eKTPoa0B
3aBUCUT OT KONNYECTBA 3NEKTPOAOB B NapTUM NOCTaBKN 1 TpeboBaHMI 3aKasymka.

1.6 MapkupoBka

1.6.1 MapknpoBka anektpoga cpaBHeHuss CM3C-2 npomnsBoauTcst B COOTBETCTBUN CO
CXEeMOW pa3MeLLeHNs MapKUPOBKK Ha n3genuu (PUCyHoK 2).

1- wugeHTMdMKaLMOHHAsA aTMKeTKa
anekTpoaa cpaBHeHuss CMOC-2 n
HOMepa U34enus Ha U3MepPUTENbHOM
kabene;

2, 3 - ToBapHble 3TUKETKN aneKkTpoaa
cpaBHeHuss CMOC-2.

4 - npepgynpexaaroLias 3aTUKeTKa.

PucyHok 2 - MapkupoBka anektpoaa cpaBHeHuss CM3C-2

1.6.2 ToBapHaa MapkMpoBKa 3anektpoga cpaBHeHuss CMO3C-2 npousBoguTcs
CaMOKIELNMNCS ITUKETKaMK 2 1 3.

1.6.3 ToBapHasa aTuKkeTKa 2 pasmelleHa Ha GOKOBOW NOBEPXHOCTM TEPMOYCaXMBaeMOWn
MydTbl. Ha 3TukeTke npencraBneHa WHQopmauma: norotmn  UPMbI-U3roToBUTENS,
HanmeHoBaHne msgenusa, Homep TY, ycnoBHoe ob6o3HayeHue uagenus, npegynpexgatoLllas
Hagnucbe «BHUMAHWE! lMNMepen yctaHOBKOM BbIMOYMTL anekTpon cpaBsHeHna CM3C-2 B Boae
B TEYEeHMEe He MeHee 2-X CYTOK».
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1.6.4 ToBapHas aTUKEeTKa 3 pa3melleHa Ha TopueBown NOBEPXHOCTU
Tepmoycaxumsaemon MydTbl. Ha aTukeTke npegcrtaBneHa WHQOpMaUNA:  CEePUNHBIN
(3aBoackon) HoOMep 1 JaTa U3roTOBMEHUSA U3Oenns.

1.6.5 JononHuTensHO npou3BOaMUTCH noeHTUUKaLNoHHas MapKupoBka
nameputenbHoro kabensa anektpoga cpaBHeHns CMOC-2 ¢ nomouwbid camoknelLencs
aTukeTkn 1. iaeHTudmnkaumoHHas 3TUKeTka MeLHO-Cynb@gaTHOro anekTpoga pasMelleHa Ha
n3mepuTensHom kabene psaoMm c kabenbHbIM HakOHEYHUKOM. Ha 3TukeTke npeacrasneHa
MHpopmauusa: norotun OUPMbI-U3roTOBUTENS, YCIOBHOE OOO3HaYeHWe u3nenvsi, CepUnHbIv
(3aBogckomn) Homep 1 aaTa U3roTOBIEHMS U3Oenus, MapkUpoBKa TUNa anekTpona «ONeKkTpoa
MeOHO-CynbMaTHbINY.

1.6.6 MNpegynpexaatowas 3TuUKeTka 4 pasmelleHa Ha OOKOBOW MOBEPXHOCTM
TepMoycaxmBaemon MydTbl. Ha 9TukeTke HaHeceHa npegynpexjarowaa uHgopMauus o
coAaepXaHnm MeHOro Kynopoca B COoCcTaBe msgenus (BewecTBo 2-ro Krnacca onacHoOCTU) 1 o
HeobXo4MMOCTU BbiIMaYMBaHUA 3reKTpoaa B BOAE B TeYeHWe 2 CYyTOK nepe ero ycTaHOBKOM, a
Takke MHpopmMauna o pekoMmeHayeMon rinybuHe yCTaHOBKM.

1.6.7 Ha 3awuTHyi0 nMneHKy [JdOMNOoSIHUTENbHO  HaHOCUTCA  npedynpexaatoLlas
mMapkupoBka «BHUMAHWE! Yganute 3aWmMTHY0 NNeHKY nepes BbiIMaynuBaHUEM N3OENnNa».

1.6.8 MapkupoBka oanektpoga B3O npousBogutcd B COOTBETCTBUM CO CXEMOM
pasmMeLleHNs MapKNPOBKN Ha n3genuun (pUCyHok 3).

1.6.9 ToBapHas mMapkupoBKa anektpoga B3 npomsBoguTcs  camoknetowienca
aTukeTKon 2. ToBapHas a3TUKeTKa pa3MelleHa Ha Kopryce oanektpoga. Ha aTukeTke
npegcraBneHa UHopMauusa: HammeHoBaHWe u3genusi, Homep TY, ycnoBHoe obo3HauveHue
n3genunsa, Homep NapTumM U gata N3roToBNeHus.

1 - ngeHTMdMKaLMOHHAa 3TUKETKa anekTpoda BO  2- ToBapHas aTukeTka anektpoda BO;
N HOMepa NapTuM u3genus Ha namepuTenbHoM 3 - NpegoxpaHUTerNbHas aTMKeTKa anekTpoaa B3.
kabene;

PucyHok 3 - MapkupoBka anektpoaa B3

1.6.10 JononHuTensHO npon3BoOaunTCS naeHTUdrKaLunoHHas MapKnUpoBKa
nameputenbHoro kabens oanektpoga B3O ¢ nomowbio camoknewwenca atuketkn 1.
NaeHTndurkaumoHHaa aTukeTka anektpoaa BO pasmelleHa Ha nsameputensHom kabene psaom
Cc kabenbHbIM HakOHEeYHWKOM. Ha aTukeTke npeacTtaBneHa uHgopmaumsa: norotmn upMbl-
N3roToBUTENS, YCNOBHOE OOO3HaYeHMEe u3genus, Homep nNapTuM U gaTta W3roTOBMEHUS,
MapKMpOBKa TUMa 3NekTpoaa «AnekTpon BCNOMOraTenbHbIny.

1.6.11 Ha cTanbHOM 9neKkTpog HaHeceHa npeaoxpaHuTenbHas a3Tuketka 3 O
Heo6X04MMOCTN pacKkoHCepBaLUuKN Nnepes yCTaHOBKOW.

1.7 Mepbl 6e3onacHocTH

1.7.1 Tlpn MOHTaxxe W akcnnyataumm anekTpoga cpaBHeHns CMOC-2 Heobxogmmo
cobnogaTtb TpeboBaHUA crnegyroLmnx JOKYMEHTOB:

—[OCT P 51164-98 TpybonpoBoabl cTanbHble MarnctpanbHble. Obwue TpeboBaHna K
3awnuTe OT KOppPO3uu;
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—[OCT 9.602-2005 EgnHasa cuctema 3alimTbl OT KOPpPO3un u ctapeHusi. CoopyxxeHns
noasemMHble. Obwme TpeboBaHUs K 3aLunTe OT KOPPO3UK;

—OCT 12.3.009-76 Cuctema crtaHgaptoB 6esonacHoctu Tpyaa. PaboTtbl norpy3o4yHo-
pasrpy3oyHble. Obwme TpeboBaHnsa 6e3onacHoCTy;

— BCH 009-88 CTtpouTtenbCTBO MaructpanbHbiX W MNPOMbICIIOBbIX TpybonpoBoaoB.
CpeacTsa u yCTaHOBKW 3MEKTPOXMM3aLLNTDI;

— BCH 012-88 CrtpouTtenbcTBO MarmctpasnbHbIX M MNPOMbICNOBLIX TPybGonpoBOAOB.
KoHTpornb kayecTBa v NPUEMKN;

— CTO lNasnpom 2-3.5-454-2010 MpaBuna aKcnnyaTtauum MarmcTpanbHbIX
rasonpoBOOB;

— P 153-39.4-091-01 VIHCTpyKuMa No 3awimTte ropoackmx nog3eMHbiX TpyoonpoBogos
OT 3NIEKTPOXMMMNYECKON KOPPO3UN;

- ®EJEPANIbHBIE HOPMbl W TPABUNA B OBJACTV TMNPOMBIWIEHHON
BE3OIMNACHOCTW «[lpaBuna 6e3onacHoCTM AnNd OOBLEKTOB  UCMOMb3YHOLNX
CXKWXKEHHbIE YrneBOAOPOAHbIE ra3bly;

— ®EJEPANIbHLIE HOPMbl W TPABUNA B OBJIACTU MPOMbILWITEHHON
BE3OIMNACHOCTUN  «llpaBuna  6e3onacHoOCTM B HeddTAHOM WU ra3oBOM
NPOMbILLITEHHOCTNY;

— CHwulN 12-03-2001 BesonacHoCTb TpyAa B CTPOUTENLCTBE.

1.7.2 Mpn paboTte anekTpogoB cpaBHeHnsas CM3IC-2 4yepesd KepamMumyeckun Kopnyc
BO3MOXHO BblAeneHne aNeKTponnTa, cogepxawiero MeaHblin Kynopoc.

1.7.3 MegHbIn  Kynopoc OTHOCUTCA K BewecTBaMm 2-r0 Kracca onacHocTu B
cooTtBetcTBMKN ¢ [OCT 12.1.007.

1.74Tlpn paboTe C MegHbIM KyNmOpOCOM Heobxoaumo cobnwogatb npasuna
6e3onacHoctn no NOCT 4165. Bo Bpems paboTbl C HAM He KypuTb U He ynoTpebnaTb nuLly.
CobnogaTtb obuwme TpeboBaHMst 6€30NacHOCTU K MpaBuia JIMYHOM TUMMEHBI, NOSb30BaTbCS
nepvaTtkamu, o4dykamu, pecnmpaTopoMm «Jlenectok» unuv BaTHO-maprieBou noBs3kown. [locne
OKOH4YaHuMA paboTbl crieqyeT BbiMbITb PYKM M FIULIO C MbISTOM.

1.7.5 lNMpn nonagaHnn mMegHOro Kyrnopoca Ha KOXy - MPOMbITb ©0NbLUMM KONUYECTBOM
MbIIbHOrO pacTBOpa KOMHaTHOM TemnepaTypbl, nMbo O06blMHOWM BOAOW KOMHATHOWM
TemnepaTypbl.

1.7.6 Mpn nonagaHMm MeaHOro Kyrnopoca B rrnasa - HeMe4JSIeHHO TlaTesbHO U 06UNbHO
NPOMbITb UX BOMLLUIMM KOFIMYECTBOM YNCTOM MPOTOYHOM BOAbLI M 0BpaTUTLCS K Bpady.

1.7.7 [pn BAbIXaHMM MeLHOro Kyrnopoca - BbIBECTU NOCTPagaBLUErO Ha CBEXUN BO3OYX.
1.7.8 MNpn nonagaHm MegHOro Kynopoca BHYTPb CPOYHO 06paTUThCS K Bpayy.

1.7.9 lNMpn noBpexaeHun anektpoga cpaBHeHna CMOC-2, anekTponuT, NponuTbin Ha
3emnto, obopyaoBaHne UM NHCTPYMEHT, CMbITb OBUBHOM CTPYEN BOAbI.

1.7.10 Mpwn noBpexaeHn anekTpoda cnenyer:

1.7.10.1 BoiTekwunin  (NpocbINaBLUMIACA) 3NEKTPONuT cobpaTb nNpu MOMOLLM Necka,
ONWUIIOK, 3eMnM WM  CBA3YIOLLEro BellecTBa W yTUNIM3MpoBaTb B COOTBETCTBUM C
AENCTBYIOLNMM CaHUTapHbIMU HOPMaMu;

1.7.10.2 3arpsi3HEHHbIA  y4acTOK crnegyeT nNpPOMbITb  BOAOW C  MbIIOM — UnuK
KanbumHupoBaHHon cogon (50 r Ha 10 n Boabl). lNpomMbiBHbLIE BOAbLI CMeLlaTb C MNECKOM,
onunkamu, 3eMnénM unM CBA3YILWMM BELWEeCcTBOM W yTUNuanposaTb B COOTBETCTBUM C
AEeVCTBYIOLWNMN CaHUTapHbIMU HOopMamu. Heobxoaumo MCKMuUTb nonagaHue npOMbIBHbIX
BOZ B MCTOYHUKM BOOOCHaBXeHUS;

1.7.10.3 NoBpexaeHHbIA  KOpNyc crnegyet  yTunu3anpoBaTb B COOTBETCTBUM C
AENCTBYIOLNMM CaHUTapHbIMU HopMaMu. 3anpeLLaeTcs BoibpacbkiBaTh NOBPEXAEHHbIN KOPMYyC
B KaHanusaumio n B mecta cbopa GbITOBOro Mycopa, OCTaBMnsTb Ha MOBEPXHOCTU MOYBbI U
GpocaTb B BOOAOEMBI.
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2 MoHTax uspgenus

2.1 O6wume nonoxeHus

2.1.1 MoHTax anektpogoB cpaBHeHns CM3C-2 n CM3C-2(B3) npoussoguntcs B
COOTBETCTBUWN C NPOEKTOM KaTOAHOM 3aLunThl.

2.1.2 Onektpogbl cpaBHeHns CM3OC-2 n CM3OC-2(B3) ycTtaHaBnmBalTCA B IPYHT Ha
rmybuHy yknagku coopyxeHusa (TpybonpoBoga) Hwke rnybuHbl NpoMep3aHns rpyHTa ansd
AAHHOrO KIMMaTU4eCcKoro panoxa.

2.1.3 Ecnu coopyxeHue (TpybonpoBoAa) YCTaHOBMEHO Bbile YPOBHSA MpPOMEpP3aHus
rPYHTOB, TO 9anekTpoabl cpaBHeHus CMOC-2 wn anektpoabl B3 ycTaHaBnuBalT Huxe
MaKCUMarsnbHOW rMyOuHbI NPOMEP3aHNA FPYHTA, Kak MOXHO BrivKe K COOPYXEHMUIO.

2.1.4 MuHumanbHaa pabodas TemnepaTypa Ha YpPOBHE pasMelleHna usgenus
mMuHyc 5 °C.

2.1.5 [lonyckaeTca Npou3BOAUTb YCTAHOBKY 3nekTpodoB cpaBHeHus CMOC-2 Bbiwe
rnybvHbl NpoMep3aHns FpyHTa AN OAaHHOMo KIMMaTU4YecKoro paroHa, Npu YCroBuu, 4TO
MUHMMarnbHas TemnepaTypa rpyHTa B MecTe YCTaHOBKWU anekTpodoB cpaBHeHus CMOIC-2 wn
anektpogoB B3 He Hmxe MuHyc 5°C (Hanpumep, B 30HE OTTaMBaHUS [PyHTaA BOKPYr
TpybonpoBoga un 1.4.).

2.1.6 He pekomeHayeTCs ycTaHaBnmMBaTh aNekTpoabl Ha rinyouHe 6onee 10 m.

2.1.7 MoHTax anektpogoB cpaBHeHns CMO3C-2 u anektpogoB B3O ponyckaeTtcs
Npon3BOANTL NpU TemnepaTtypax He Huke muHyc 20 °C.

2.1.8pn MOHTaxe B YCMOBUSAX OTpuUaTEerbHbIX TemnepaTtyp, He [Jonyckatb
3aMOpOo3Ky/pa3Mopo3Ky n3genun 6onee natu pas.

2.2 NMoparoToBKa anekTpoaa cpaBHeHMA CMIC-2 K MOHTaxXy

2.2.1 Morpy3Ky, TpaHCNOPTMPOBKY W pasrpy3ky anektpogoB cpaBHeHuss CMOIC-2
HeobxoaMMo NpPon3BoanTb Be3 yaapoB U COTPSICEHUN.

2.2.2 lepen ycTaHOBKOM HeOOXOOMMO u3BreYb 3nekTpon cpasBHeHus CMOIC-2 u3
MHOVBMOYaNbHOW YNakoBKM M OCMOTPETbL Kopnyc. Ha kepammyeckom Kopnyce He JOSMKHO ObiTb
TPELUUH, CKOSOB, CreoB Macen, Kpacok 1 Apyrnx 3arpsisHeHu.

2.2.3 BHEWHM  OCMOTPOM  MPOBEPUTH  COCTOSAHWE  MU3ONSALUMOHHOM  0BONOYKK
N3MepuUTENbHbIX Kabenewn.

2.2.4 TpoBepuTb Hanuyne MapKUPOBKM Ha anektpoge cpaBHeHna CMOIC-2.
MapkupoBka AormkHa ObITb BbINOIHEHA B COOTBETCTBMM C N.1.6 HAcTosLLEero pykoBoacTea no
aKcnnyaTauuu.

2.2.5 lNepen MOHTaXXOM HEOBXOAMMO CHATb 3aLUUTHYHO NIIEHKY U BblAEpXaTb 3MEeKTPos
cpaBHeHus CMOC-2 B BoAe B TeueHMne ABYX CyTOK (anekTpoa B3O B Boge He BblaepXMBaTh).

2.2.6 Mpn HeobxoanmocTn npoBepkn paboTocnocobHOCTM 3nekTpoda CpaBHEHUS
CM3C-2 npoBecTn NpoOBEpPKY MOTEHUMana no OTHOLUEHWUID K XriopcepedpsiHOMYy anekTpoay
(npunoxeHne A) n NepeXo4HOro 3NEKTPUYECKOrO CONPOTMBEHNS (NpunoxeHne b).

2.3 MNoaroToBKa anekTpoaa B3 kK MoOHTaxy

2.3.1 BHeWHNM OCMOTPOM MpPOBEPUTbL COCTOAHWE anekTpoga B3O, B ToM uucne Ha
OTCYTCTBME MNOBPEXOEHUA repMeTU3Mpylolero KomnayHga nnacTMKoBOro Kopryca W
N30NALMOHHON 060M04KM N3MEPUTENBHOIO Kabens.

2.3.2 lpoBepuTb HanMyne MapkMpoBKM Ha anektpoae BO. MapkupoBka aormkHa ObiTb
BbIMOSIHEHA B COOTBETCTBUM C M.1.6 HacTosALWEero pykoBoACTBa Mo 3KCnyaTauuu.
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2.3.3 lNepen MoHTaXoM anekTpoaa B3 B rpyHT yaanuTb NpeaoXpaHUTENbHYIO 3TUKETKY,
cmasKy n 06e3xmpuTb paboyyo NOBEPXHOCTb CTaNbHOroO 3fieKTpoAa pacteoputenem Hedpac
C2-80/120 vnn aHanorm4yHbIM.

2.3.4 MNMpwn HanMuun pxxaBymHbl 3a4MCTUTL Paboyyo NOBEPXHOCTb CTanbHOMO ANeKTpoaa
C MOMOLLbIO HaXKAa4yHown Bymaru, 4o YMCTOro Metanna.

2.4 MoHTax

2.4.1 B cnyyae 3acbInkn coopyxeHus (TpybonpoBoaa) NpUBO3HbIM FPYHTOM, YCTaHOBKY
anekTpoaoB cpaBHeHns CM3C-2 u anekTponoB B3O pekomeHayeTca nNpon3BOaAnTb B TaKOW Xe
NPUBO3HON TrPYHT. B oOCTanbHbIX Criydasix YCTaHOBKY afekTpogoB cpaBHeHuss CM3C u
anekTpoaos BO npon3BoanTb B MECTHbLIV FPYHT.

2.4.2 lNepepn ycrtaHoBkon anektpopga cpaBHeHuss CM3OC-2 u anektpoga B3O B wypd
caoenartb «noAyLKy» TONWmHON 5 + 10 cM 13 BNaXXHOro M3MEeNbYEeHHOro rpyHTa, 6e3 KpynHbIX
TBEPAbIX BKITHOYEHUN.

2.4.3 Onyctntb anektpon cpaBHeHns CM3C-2 3a mameputenbHbIn kKabenb B Lwypd.
Cnyck nponssoauTb NnaBHO, 6e3 yaapoB, PbIBKOB U COTPACEHUI, HE JONYyCKas NoBpexaeHns
KepaMmn4eckoro Kopnyca nusgenusi.

2.4.4 YcTaHOBUTbL 9nekTpog cpaBHeHuss CM3BC-2 B NOArOTOBMAEHHbIA  WYPd
BEPTMKAINbHO Ha YPOBHE HMXHEN 0BpasytoLLen coopyxeHus (TpybonpoBoga) n Ha paccToaHUn
10 cm oT ero 6okoBor noBepxHocTU. Cxema yCTaHOBKM NpuBedeHa Ha pucyHke 4.

1- coopyxeHue (Tpybonposoa);

2 -  KOHTPOMbHbLIN BbIBOA OT
coopyxeHus (Tpybonposoga);

3 - 3neKkTpoa cpaBHEHUS
CM3C-2;

4 - anektpoa BJ;

5-  nameputencHbin kKabenb
anekTpoga BO;

6 - wun3mMepuTenbHbIN kabernb
3NeKTpoAa CpaBHEHUS
CM3C-2;

7 - 9nekTpuyeckas nepemMblyka
(3amkHyTa);

8 -  KOHTpOnbHO-U3MepuTenbHas
KONMOHKa (koBep);

9 - wypd, 3acbinaHHbIA FPYHTOM.

PucyHok 4 - Cxema ycTaHOBKU 3NE€KTPOAOB
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2.45[0ns yckopeHus BbIxoga anektpoga B3O Ha pabounii pexum n UCKIHYEHUs
HEMNMOTHOro KOHTakTa paboyen NOBEPXHOCTM 3neKTpoda C rPYHTOM CTanbHOW 3NEKTpoA
oBMasaTtb BNaXKHbIM rPYHTOM, HE COAEpPXKaLLMM TBEPAbIX KPYMHbIX BKIOYEHWN.

2.4.6 YctaHoBUTb anekTpoa B3O B wypd Ha ypoBHE HWXHeN obpasyolien Nnoa3eMHOro
MeTannmMyeckoro coopyxeHus (Tpybonposoga) m Ha pacctosHum 10 cm oT ero 6okoBom
nosepxHoctn. PacctosHue wmexay anektpogom B3 u anektpogom cpaBHeHna CMOC-2
AOIMKHO GbITh B Nnpegenax ot 10 go 50 cm. Cxema ycTaHOBKM NpUBEAEHA Ha PUCYHKE 4.

2.4.6.1 lMpn BbIOOpPE paccTosiHUA Mexay 3nekTpoaoMm B3 u anekTpoooM cpaBHEHUs
CM3C-2 Heo6Xx04MMO y4nTbIBATb BENNYMHY TOKOB KaTOAHOMW 3aLliuThbl, MPOTEKaLWmnX B MecTe
YyCTaHOBKM BcrnomoratenbHoro anekrpoga. [lpu 6GonblumMx TOKax paccTosiHue BblbupaloT
MUHUManbHbLIM, NPY HEBONBLUNX — MaKCUMaInbHbIM.

2.4.6.2 YUpeamepHo 6nu3koe pacnonoxeHne anektpoga B3O moxeT npueBectn K
3KpaHMpoBaHu1Io anekTpoaa cpaBHeHNAa CM3OC-2 1 nCKaXXeHUO N3MEPEHHbIX JaHHbIX.

BHUMAHME: 3anpewaemcs ycmaHaesiueamb 0am4yuKku, Haxoosiuwjuecsi no0 KamooHoU
3awyumou (Hanpumep, CK, UKI1, BITN u dpyaue), e6s1usu om anekmpooda cpasHeHuUs
CM3C unu HenocpedcmeeHHO Ha €20 KepaMu4eCKOM Kopriyce.

2.4.7 Pabo4yyro nnockocTb anektpoga B3O pacnonaratoT nepneHaukynsapHO K OCu
COOpyXeHusa (Tpybonposoaa).

2.4.8 MNpn Hebonbwunx pasmepax wypda (oT Oypa) gonyckaeTcs yCTaHaBnvBaTb
anektpoa B3O Ha nameputensHom kabene anektpoga cpaBHeHMss CMOC-2 kak MOXHO Brvxke K
Tepmoycaxumaemon mygte. Cxema yCTaHOBKU NpuBeAeHa Ha pucyHke 5. MNMpn aTom anekTpon
B3O 3akpennsieTtca Ha nameputenbHom kabene anektpona cpaBHeHnsa CMOC-2 ¢ nomoLlbo
KabenbHbIX CTSXXEK, BXOASALMX B KOMMNIEKT NOCTaBKMW.

1- coopyxeHue (Tpybonposog);

2 -  KOHTPOMbHLIN BbIBOA OT
coopyxeHus (Tpybonposoaa);

3 - aneKkTpoa CpaBHEHUS
CM3C-2;

4 - anektpog BY;

5-  wun3amepuTenbcHbIn kKabenb
anekTpoga BO;

6 - um3mMepuTenbHbIN Kabenb
3MneKTpoAa CpaBHEHMS
CM3C-2;

7 - anekTpuyeckas nepemblvka
(3amkHyTa);

8 -  KOHTPOMnbHO-M3MepUTenbHas
KOnoHKa (koBep);

9- wWwypd, 3acbinaHHbIA rPYHTOM.

PucyHok 5 - Cxema yctaHoBKM anekTpoaa B3O Ha kabenb

2.4.9 OCTOpPOXHO 3acbinatb anekTpon cpaBHeHns CMOC-2 n anektpoa B3O rpyHTOM, He
cogepXaLlmm KpYrHbIX TBepAbIX BKIOYEHUM, TONWNHON He MeHee 0,5 M CO BCeX CTOPOH.

2.4.10 Ana yckopeHus Bbixoga anektpoda cpaBHeHuss CMOC-2 Ha pabounin pexum
peKkoMeHayeTCsi NPONUTb FPYHT B MecTe yCcTaHoBKKM anekTpoga 10+20 nutpamu BoAbl.

2.4.11 OCTOpOXHO yTpamboBaTb rPyHT BOKPYT 3MEKTPOLOB.
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2.4.12 MNoagkntountb  mnaMepuTenbHble Kabenu oanektpoga cpaBHeHnas CM3C wu
anekTpoaa B3 k cooteeTcTBYOWMM Knemmam KT nnn CK3.

BHUMAHME: lMeped nodknrovyeHUeM usMepumesibHO20 Kabessi aiekmpoda cpasHeHUs
CM3C-2 cHsmb c kabesnlbHO20 HakOHeYHuka 8 mepmoycaxueaemyro mpybky 12
(pucyHok 1a).

BHUMAHME: lNodknrovyeHue usmepumesibHo20 Kabesnsi afiekmpoda cpasHeHusi CM3IC k
COOPYXKEHUI uslu usmepumesnibHoMy Kabenro anekmpoda B3 3AlMPELAETCHA.

2.4.13 MNpwn nogkntoveHmmn anektpoga BO B KUI coeguHutb nameputenbHbin Kabernb
anektpoga B3O C KOHTPONbHbIM BbLIBOOOM coopyxeHust (TpybonpoBon) npu MNOMOLLN
SNEKTPUYECKON NEPEMbBIYKH.

24.14B cnyvyae otcytctBus KWUIM, HeobxoaMmo  OCyLWECTBUTb  BPEMEHHOE
noakntoyeHne anektpoga BO K KOHTPONbHOMY BbIBOAY COOPYXEHWS, ONst Yero B KOMMJEKTe
noctaBngaeTca 60nT, ravka u wanbsol.

2.4.15 Ecnn coopyxeHue (TpybonpoBoa) HE NOAKMYEHO K cucteme IX3 Heobxogmmo
obecneynTb BpEMEHHYIO KaTOAHYHO 3aLUTy BCMOMOraTenbHOro anekTpoaa.

BHUMAHME: Okcnnyamauusi anekmpoda B3 6e3 kamoOHOU 3awjumbl om KOppo3uu
Mo)Xxem npusecmu K 8bixody annekmpoda B3 u3 cmpos.

2.4.16 Mpomn3BeCcTn OKOHYATENbHYK 3acbinNky anektpoga cpasHeHns CMOC-2 wu
anekTpoaa B3 rpyHToM He no3gHee 30 gHen OT Havyana MoHTaxa.

2.4.17 lMNpwn 3acbinke He gonyckaTb NOBpeXAeHne U3onaumm namepuTenbHbix kabenen.
Mpy nospexageHun mns3onaumm mnamepuTenbHbiX kabenen HageTb Ha MNOBPEXOEHHOEe MecTo
TepMoycaxvmBaeMyto TpyOKy C KreeBblM CNoeM, YCTOMYMBYIO K YCIOBUAM 3SKCMyaTauum
(Hanpumep Raychman CFM D:16/5), ¢ nepekpbiTUEM Ha HENOBPEXAEHHbIM Yy4acTOK
He meHee 30 MM 1 ycaguTb.

2.5 NpoBepka MOHTaxa

2.5.1 Ecnn MOHTaX npou3BOAMTCA MNpU OTpuuaTeribHbIX TemnepaTtypax, MpoBepka
Npon3BoaMTCA Nocre OTTanBaHUA rpyHTa B MeCTe YCTaHOBKU 3MeKkTpoaa.

2.5.2[na npoBepkn MoOHTaxa anektpoga CMOC-2 wmn3amepsT anekTpuyeckoe
COMpoTUBIEHME MeXOYy 3neKkTpogoM cpaBHeHuss CMOC-2 M KOHTPOSbHbIM BbIBOAOM OT
COOpYXeHUsA (ecrim COOpPYXEHME Ha MOMEHT MOHTaXa 3feKTpPoOOB He MMeeT KOHTakTa C
3emrnen, UCnonb3ylT WUCKYCCTBEHHbIM 3ademnutenb). [Ans uamepeHun UCnonb3yloT npubop
MC-10, MRU-101 (B OBYXNPOBOOHOM peXMME MU3MEPEHUS) UM aHanorndHole. MIamepeHHoe
conpoTtmeneHne AomkHo 6biTb oT 30 Om o 15 kKOm.

253 [na npoBepkM MOHTaxa anektpoga B3O  u3mepsT  anekTpuyeckoe
COMPOTMBIIEHNE MeXay anekTpogoM B3 W KOHTPOMbHbIM  BbIBOAOM OT  COOPYXXEHUS,
aHanorm4yHo npegblayliemy nyHKTy. MamepeHHoe conpoTuBreHne AOrmKHO ObiTb oT 10 Om
0o 10 kKOm.
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3 KkcnnyaTtauua ugenus

3.1 O6wme nonoxeHus

3.1.1 MNpwu pabote cuctembl X3 Ha NOBEPXHOCTU CTanbHOro anekrTpoga B3 BO3MOXHO
obpasoBaHMe TpPyaHOPACTBOPUMbLIX COMEBbIX KaTOAHbIX OTnoxeHun (ganee - CKO).
O6pasoBaHne CKO moxeT ObiTb 0OYyCnoBneHO BLICOKMM COOEpXaHWEM COfierd B MouBe,
BbICOKOWN NIIOTHOCTBIO TOKA KaTogHoW nonspusauun B3 1 agpyrummn BHeLWHNUMU bakTopamu.

3.1.2pn OTCYTCTBUN INEKTPUYECKON MNEPEMBIYKM MeXOy U3MepUTenbHbIM Kabenem
BO wn KoHTponbHbIM BbiIBOAOM TpybonpoBoga Ha cTanbHOM anektpoge B3O Bo3mMoxHO
o6pa3oBaHne KOPPO3NOHHbBIX OTIIOXKEHUN (PXKaBYUHbI).

3.1.3Tpn oTcytctBUM nonspusauum TpybonpoBoga Heobxoaumo obecneyvnTtb
BPEMEHHYIO KaTOOHYK 3alMTy BCMOMOraTefnbHOro 3arnekTpoga, Hanpumep € MNOMOLLbHO
BPEMEHHOI0 NPOTEKTOpPA.

3.1.4 B cnyyae obpasoBaHns CKO wmnu p>xaBuumHbl NOTEHUMarn pacnonsapu3oBaHHOro
anekTpoga B3, oTHocuTenbHO anektpoga cpaBHeHuss CMOC-2 3HaunTernibHO OTnuyaeTcs oT
ectecTtBeHHoro (MuHyc 0,68 B) n namepeHne nonapmsaumoHHOro MNoTeHuuana CTaHOBUTCSA
HEBO3MOXHO.

3.1.5B cny4yae ob6pasoBaHns CKO wunu pxaB4uHbl HEOOXOAMMO LEMOHTUPOBATL
anekTpog B3, ounctute pabo4yto NOBEPXHOCTb CTANbHOrO ANEKTPOAA C NOMOLLBIO HaXaa4yHON
Gymaru, 0O YMCTOro MeTanna u CHoBa CMOHTUPOBATb.

3.2 U3mepeHne cymmapHoro noteHuuana

3.2.1 N\amepeHne cymmapHOro noteHuyuana nog3eMHoro Metasnsimv4eckoro CoopyXeHus
NPOBOAAT C MOMOLLBI BOMbTMETpPa C BXOAHbIM cornpoTuBneHnem He MeHee 10 MOm u
AnanasoHamun namepenun 2 B + 10 B. B kauectBe BonbTMeTpa MOXET ObiTb MCMOMb30BaH
npnbop Ouakop, NP-1, UMM-1 n ap. Cxema nsamepennsa noteHumana npMBegeHa Ha pucyHke 6.

1- coopyxeHue (TpybonpoBoa);

2 - KOHTPOIbHbIV BbIBOA OT
TpybonpoBoaa;

3 - aneKkTpoa cpaBHEHUS
CM3C-2;

4 - partuuk (B3, ACK, BIN);

5-  un3ameputenbHbI kabernb
aatuuka (B3, ACK, BIr);

6 - un3amMepuTenbHbIN Kabenb
3NeKTpoaa CpaBHEHMUS

CM3C-2;

7 - anekTpuyeckas nepemblvka
(pasomkHyTa);

8 - wnamepuTenbHbIn Npnbop
(BONBTMETP).

PucyHok 6 - Cxema nuamepeHnss CyMmmMapHoro noteHuuvana
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3.2.2 Pa3oMKHYTb 9neKkTpuyeckne nepembidkn (npu  Hanmyauu) Ha KU mexay
JaTynkamu, HaxogawuMmnca nopg katogHow 3awmrton (Hanpumep, BO, OCK, WK, BIrA), u
KOHTPOJSIbHBIM BbIBOAOM NOA3EMHOI0 COOPYXKEHUS.

3.2.3 Hannune «uckycctBeHHbIX» Aedektos (Hanpumep, B3, ACK, WK, BI1A),
PacnonioXXeHHbIX PSAOM C anektpoaom cpaBHeHns CMO3C-2 v noaknoYeHHbIX HA MOMEHT
N3MepeHnsa K coopyxeHuto (TpybonpoBogy), MOXeT BHOCUTb OonblinMe nOorpewHocT B
N3MepeHns CyMMapHOro noteHumana.

3.2.4 lpun NnpoBeaeHNN N3MEPEHNN KOHTPOSbHLIN BbIBOA TPY6onpoBoaa NOACOEAUHAIOT
K BXO4Y «+», a U3MepuTenbHbIN NPOBOA MeAHO-CyrnbaTHOro anektpoaa cpaBHeHns CM3C —
KO BXOAY «-» U3MepuTenoHoro npubopa.

3.2.5 Mpn Hanuuuu Gnyxgarowmx NOCTOAHHBIX TOKOB B 3eMile U3MEPEHUS LOSPKHbI
NpoBOOUTLCH B TeyeHue He MeHee 10 MUHYT C HenpepbiBHOW perucrtpauven pesynbTaTtoB
yepes kaxable 10 cekyHA.

3.2.6 CpegHee  3HayeHne noTeHumana Ucp  onpegensiloT, Kak  cpedHee
apumMmeTnyeckoe 3Ha4YeHWe MrHOBEHHbIX BENMYMH, NOSyYeHHbIX B pe3ynbTaTe oTcyeTa 3a
BECb Nnepuos namepeHum no gopmyne

Ucp =Y Ui/n, (1)
rae Ui - MrHoBEHHOE 3HaYeHne N3MEePEHHOro NoTeHUmnana 3a BeCcb nepuog namepeHunn, B;
n - obLiee YnNCno N3MepeHU.

3.2.7 Nocne npoBefeHUs U3MEPEHUN, 3aMKHYTb 3JFIEKTPUYECKNE MNEepeMbIHYKN MexXay
AaTynKamMm 1 KOHTPOSbHbBIM BbIBOAOM COOpPYXeHUs (Tpybonposoaa).

3.3 U3mepeHue nonsspusaymMoHHOro noteHuuana

3.3.1 'amepeHne nonapusaumMoHHOro noTeHuMana MOXHO MpPOBECTUM TOMNbKO MNpu
Hann4MM yCcTaHOBMNEHHOro anekTpoaa BO coBmecTHO ¢ anekTpogom cpaBHeHnsa CM3C-2.

3.3.2 AlamepeHne nonsipu3aumMoHHOro noteHumnana npoBoAnUTCS MEeTOLOM OTKMHYEHUS
TOKa nonsipMsauum BcriomoratenbHoro anekrtpoga cornacHo NOCT 9.602. Cxema namepeHusa
npuBeaeHa Ha pucyHke 7.

1- coopyxeHue (TpybonpoBoa);

2 -  KOHTPOMbHbLIN BbIBOA OT
coopyxeHus (Tpybonposoga);

3 - aneKkTpoa cpaBHEHUS
CM3C-2;

4 - anektpoa BJ;

5-  nameputencHbin kKabenb
anekTpoga BO3;

6 - wun3mMepuTenbHbIN kabernb
anekTpoAa cpaBHeEHUS
CM3C-2;

7 - 9nekTpuyeckas nepemMblyka
(pa3omkHyTa);

8 - wun3ameputenbHbIN NpUbop
(n3meputens
nonspu3aunoHHOro
noTteHuunana).

PucyHok 7 - Cxema uamepeHus NonapusayMoHHOro noteHumana
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3.3.3 NamepeHus npoBOAATCA OTHOCUTENBHO CTaUMOHAPHO YCTAHOBIIEHHOIO 3nekTpoaa
cpaBHeHna CM3C-2.

3.3.4 NlamepeHnsa npoBoaaTcs cneuunanbHbiM Npubopom, coBmellawwmm B cebe
BONIbTMETP U KOMMYTUPYIOLLIee YCTPOMCTBO, Hanpumep, Odwnakop, WIM-1 v gp., B cTporom
COOTBETCTBUM C PYKOBOACTBOM MO 3KCnnyataumm Ha npmbop.

3.3.5 lamepeHns  nonapusaumoHHOro  rnoTeHuMana npoBOAAT B crejyloulen
nocnegoBaTeNibHOCTU:

— MOAKMOYaT KOHTPOSIbHBIA  BbIBOA OT COOpYXeHusa (TpybonpoBoga), a Takke
nameputenbHole kabenn oanektpoga cpaBHeHus CMOC-2 u anektpoga B3O kK
COOTBETCTBYHOLUUM BXOAaM U3mMepuTernbHoro npmbopa;

— pa3MbIKaloT 3nekTpuyeckyto nepembldky Ha KU mexay wmameputenbHbiM kabernem
anektpoaa B3O v KOHTPONbHBIM BbIBOOOM OT COOPYXXEHUS;

— BbIMOMHAKT U3MEPEHMSA B COOTBETCTBMM C PYKOBOACTBOM MO 3KCNslyaTtaumm Ha npubop;

— MNOCrie OKOHYaHUS M3MEpPEHUN 3aMblKaloT AnekTpudeckyto nepembiuky Ha KUT mexay
n3meputenbHoiM Kabenem anektpoga BO n KOHTPONbHbIM BbIBOOOM OT COOPYXEHUS
(Tpybonposoaa).
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4 TexHn4eckoe obcnyxmBaHume

4.1 TexHudeckoe obcnyxuBaHue anekTponoB cpaBHeHna CMOC-2 n anektpogos B3
NPOBOAAT He pexe O4HOro pasa B 6 mecsLeB.

4.2 TexHuyeckoe obecnyxnBaHne BkNtovaeT B cebs:

— OYUCTKY OT MbINN U rpa3un Krnemm v naHenun KAM,

— BU3yanbHY NPOBEPKY COCTOAHNSA KabenbHOro HAKOHEYHNKA 1 U30MSLMOHHON 0B0M0YKHM
N3MepuTenbLHOro kabens anekTpoaa Ha knemmHonm naHenun KUIMT;

— BU3yamnbHYl TMPOBEPKY COCTOSHMS W HALEXHOCTM  3fEKTPUYECKOro  KOHTakTa
nameputenbHoro kabens Ha knemmax KU,

— BU3yarnbHY NPOBEPKY HaNUYNA N NOSTIOXKEHNSA «3aMKHYTa» 3MEKTPUYECKON NepPEMbIHKN
Mexagy u3MeputenbHbiM  Kabenem anektpoga B3O M KOHTPOMbHBIM - BbIBOAOM
3aLmLaemoro coopyxeHus (tpybonposoga).

5 XpaHeHuMe U TpaHCNOPTUPOBKA

5.1 YcnoBus xpaHeHus

5.1.1 YcnoBusi XxpaHeHUs anekTpoaoB B YacTu BO3OENCTBUS KNMMaTUyYecknx oaktopoB
BHelwHen cpeabl — rpynna 2 no NOCT 15150.

5.1.2 OnekTpodbl XpaHAT B MpoBeTpMBaEMbIX nomelwieHnsax. [lpy  xpaHeHuu
HeobxogmMmo obecneynTb YCMOBUS, WUCKIOYaoWmMe BO3MOXHOCTb 3arps3HeHuss Kopnyca
aneKkTpoda Macnamu, Kpackamum n pyruMy HESNEKTPONPOBOASALLMMN MaTepuanamu.

5.1.3 He ponyckaeTcsa BO3AENCTBUSI CONTHEYHOM pagvaumm Ha o6onoykn kabenen.
5.1.4 Cpok XxpaHEHNSA C MOMEHTa U3roTOBSIEHUS:

— ang anektpoaos cpaBHeHnss CMOC-2 - He bonee 48 mecsaueB;
— ANS BCNoMoraTernbHbIX 3NeKTPoaAoB - HE OrpaHuYyeH.

5.1.4.1 Jonyckaetca wucnonb3oBaHWe anektpogos cpaBHeHna CM3C-2 nocne
NCTEeYEHNsI CpoKa XpaHeHWsI NPy YCIIoBUKN NpoBepPKM ero pabotocnocobHocTn no 2.2.6. Mepen
npoBeAeHNEM NPOBEPKM HEOBXOAMMO MOAroTOBUTL 3NekTpon cpaBHeHMs CM3IC-2 k paboTte
no 2.2.5. Cpok BbIMaunBaHUA peKOMEHAYETCHA yBENMUYNTL 40 5-7 OHEN.

5.2 YcnoBusi TpaHCNOPTUPOBaHUA

5.2.1 QnekTpoabl MOryT TpaHCMOpPTUPOBaTbCA Ha nNtoboe paccTosiHue nobbiM BUOOM
TpaHcnopTa B 3aBOACKOM YNaKOBKEe, UCKMOYaOLLEN MeXaHNYeCKne NoBpexXaeHnst aNeKTpoLoB
B Npouecce TPaHCNOPTUPOBKN.

5.2.2 YcnoBus TpaHCNOPTUPOBAHUS 3IEKTPOLAOB B YaCTU BO3AENCTBUSA KITMMATUYECKUX
(rakTOpoB BHeLwHen cpeabl — rpynna 5 no NOCT 15150.

5.2.3 YcnoBus TpaHCNOPTUPOBAHUA JNeKkTPOAOB B 3aBMCUMOCTM OT BO3OENCTBUA
MexaHudeckux pakrtopoB — cpeaHue (C) no FOCT 23216 n FTOCT P 51908.

5.2.4 Torpy3Ky, TPaHCNOPTUPOBKY U pasrpy3ky 35eKTpogoB HeO6XOAMMO NPOU3BOAUTb
6e3 yoapoB 1 coTpsiceHun nobbiM cNnocoboM. Beirpyska anekTpogoB U3 OTKPbIThIX SLMKOB Ha
MecTe NpoBefeHUs] MOHTaXa MPOU3BOANTCS BPYYHYHO.
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6 NapaHTUUHBbIE 06A3aTenbLCTBA

6.1 N3roToBuTenb rapaHTUpyeT COOTBETCTBME MeAHO-CyrbdaTHbIX 3NeKTpoaoB
cpaBHeHMa anutenbHoro pgenctBua CMOC-2 «MeHnoeneeBeu» W BCNoMoraTenbHbIX
anektpogoB BO «MeHaeneeseu» TpeboBaHuam TY 3435-016-24707490-2007 ¢ n3aMeEHEHNSIMU
Ne 9-10, npu cobniogeHnn notpedbutenem ycnoBun TPaHCNOPTUPOBKN, XPAHEHNSA, MOHTaXa U
aKcnnyaTaumm.

6.2 MapaHTUNHBLIM CPOK 3KCMnyaTauum MeaHo-CyribdaTHbIX 3IEKTPOLOB CpaBHEHUS
anutensHoro genctena CM3IC-2 «MeHpgeneeseu» coctasnseT 36 (TpyauaTb LWecTb) MecsueB
CO [OHA BBOAA B 3KcnnyaTtauuio, HO He Oonee 48 (Copok BOCEMb) MecdueB C AaTbl
N3roToOBNEHNA U3OENUs.

6.3 MapaHTUNHLIN CpOK aKcnnyartayum BCroMoraTtesibHbIX 3MeKkTpoaoB
BO «MeHpeneeBeu» coctaBnser 12 (OoBeHaguatb) MecsLeB C  MOMEHTA MOHTaxa
(ycTtaHoBKM), HO He Bonee 48 (COpOK BOCEMb) MeECSILIEB C AaTbl U3rOTOBMEHNA N3OENNA.

6.4 NapaHTnA Ha aNekTpoabl NpekpawaeTcs B criyyae:

— YCTaHOBKW 3NEKTpoAOoB Bbiwe rMyObuHbl Npomep3aHnsa rpyHTa Ang  [OaHHOro
KNMMaTU4eCKOro panoHa, nNpu ycrnoBuW, YTO MUHUMarnbHas TemnepaTypa Ha YpoBHE
pasMeLLEHNS 3NEKTPOA0B MOXET BbITb HMXKE MUHYC 5 °C;

— 06pbIBa NN MEXaHMYECKOrO NOBPEXAEHNSI UBMEPUTENBHOIO Kabens anekTpoaos;

MEXaHNYEeCKOro NOBPEXAEHNS 3MNEKTPOOOB;

HapyLleHMUs1 NpaBuI 3KCnnyaTtaunm SMNeKTPOAOB, KOTOpble NMPUBENW K €ro Bbixody U3

CTpoS;

HanMuus OTNOXEeHur Ha pabover MNOBEPXHOCTU BCMOMOraTenbHbIX 3NeKTPOAOoB,

obpasyoLwmxca, B TOM YMcne B pesynbraTte nepenonsapusaumm;

HanMuusa Koppo3nm paboyven NOBEPXHOCTU BCMOMOraTeNbHbIX 3NEKTPOLOB;

— ecnn fedeKkT Bbl3BaH AEWCTBMEM HENPeoaosIMMbIX CUM, HECYaCTHbIMU CryYasmu,
YMbILLNEHHbIMW, HEOCTOPOXHBIMU AENCTBUAMWN NOTPEOUTENSA NN TPETbUX NNLL.
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7 CBefieHNs O peKknaMauuax

7.1 Bce 3amevaHusa n npeanoxeHusa no pabote MeaHo-Cynb(aTHbIX 3NEKTPOAOB
cpaBHeHna anutenbHoro genctBud CMOC-2 «MeHgeneeBeu» W BCNoOMOraTenbHbIX
anekTpoaoB B3O «MeHngeneeBeLy» NpocMm HanpaensTb No agpecy:

— 301651, Poccusa, Tynbckas obnactb, r. HoBomockoBck, yn.Ceoboabl, 4.9,
3A0 «XumcepBucy;
— TenedpoH: +7 (48762) 7-97-74, cbakc: +7 (48762) 7-97-74 nob. 119.
— E-mail: support@ch-s.ru.
7.2 B cnyyae oTkasa aneKkTpoaoB B NepuoA rapaHTUnHbIX 06a3aTtenscTB, noTpebutens
OOJDKEH BbICNaTb Ha BbllEYKa3aHHbIn agpec NMCbMO CO CrieAyLWwmMMn JOKYMEHTaMu:

— Konusi CBMAETENbCTBA O Npuemke (MyHKT 8 HaCTOsLLEro pyKOBOACTBA);

— NNCLMO C ONMUCaHUEM HENCNPABHOCTW;

— npoTtokonbl (Npunoxeuns [ n [1) oueHkn cocTtosHua un paboTocnocobHoCTM Mo
MeToauKe, NpUBEEHHOMW B NPUMoXxeHun B.

7.3 B cBA3M C NOCTOSAHHbIM COBEPLUEHCTBOBAHMEM KOHCTPYKUUU MeLHO-CynbaTHbIX
3NeKTpoaoB CpaBHEHUS ONNTENbHOIo nencrTeuns CM3C-2 «MeHnaoeneeBeLy "
BCMoOMoraTenbHblX 3nektpogos B3O «MeHngeneeseuy», U3rotoBuTeNb OCTaBnsdetr 3a cobou
NpaBO BHOCUTb W3MEHEHWUSI B KOHCTPYKUMIO W3OENUs, He OTpaxXeHHble B HacTosweM
PYKOBOLCTBE MO 3KCnslyatauumM W HanpasrfieHHble Ha MOBbIWEHWE KadecTBa M yrydlleHue
TEXHUYECKUX XapaKTepPUCTUK JAaHHOIo BUAa NPOayKLUMUN.

7.4 MNocnenHsas Bepcus pykoBoAacCTBa no  aKkcnnyarauuu HaxoguTcs Ha
cante www.ch-s.ru.
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MpunoxeHue A
(pekomeHnayemoe)
NMpoBepka noTeHUMana 3aNeKTpoaoB CPaBHEHUSA

A.1 lNpoBepKy noTeHumnana anekTponoB cpaBHeHUss CM3C-2 npoBOAAT Ha yCTaHOBKE,
n3o0paxeHHON Ha pucyHke A1.

1 — MUNNNBONBTMETP;

2 — anekTpopa cpaBHeHnss CMOC-2;
3 — TexHn4eckas Boga;

4 — xnopcepebpsiHbI NEeKTPOS;

5 — AnManekTpuyeckasa BaHHa.

PucyHok A1 — YcTaHOBKa ANA u3aMepeHusl noTeHuuana

A.2 Onektpog nabopaTopHbi - xnopcepebpsaHbin - IBJ1-1M3.1  unn  aHanornvHbIn
noaroTaBnMBatoT K paboTe, B COOTBETCTBUMN C MHCTPYKUMEN MO IKCNnyaTauuu.

A.3 BbIMOY€EHHbI 3MEeKTPOA CpaBHEHUS 2 MOMELLAlT B OMINIEKTPUYECKYIO BaHHY 5,
3anuMBatoT BaHHY TexHun4yeckom Bogom 3, Ha 10..20 MM HuXKe Kpasi TepMoyCaXKmBaeMon MydTbl
anektpoaa cpaBHeHuss CM3OC-2.

A.4 lMomeLlatoT anekTpoa nabopaTtopHbIn xnopcepedbpsiHbin 4 B BaHHY 5 1 C MOMOLLbIO
MunnueonbTMeTpa 1 nNpoBoAAT M3MepeHus noTeHuuana. B kayecTBe MuNnNuBONbTMETPa
NCNONb3ylT BOSIbTMETP C BXOAHbIM CONpoTuBrieHnem He meHee 10 MOwm.

A.5 C nomoubto nabopatopHoro TepmomeTpa TJ1-2K ncnonHeHne 1 nnn aHanornyHoro
NPOBOAAT M3MepeHne TemnepaTypbl BoAbl B BaHHe. [lpn TemnepaTtype BOAbl OTAIMYHOW OT
25 °C, penatoT TeMnepaTypHy0 NoNpaBKy AN pe3ynbTaToB U3MepeHui, no popmyne

Exs=E; —keo(T-25) A

rae  Eys — 3HaveHue noteHumana, nepecymtaHHoe Ha 25 °C, mB;
Er — 3HayeHue noTeHumana, uamepeHHoe npu temnepatype T, mMB;

k  — TemnepartypHbii KoadduumneHT, MB/°C ( K= 0,445);

T  — Tekywas nsamepeHHas TemnepaTtypa Boasl, °C.
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MpunoxeHue b
(pekomeHnayemoe)
NMpoBepka conpoTUBNEHUA pacTeKaHUIO 3NEKTpoAa CpaBHEHUS

B.1 lNpoBepKy CONpOTMBEHNS pacTeKaHMO AnekTpoaoB cpaBHeHns CMOC-2 npoBogaT
Ha yCTaHOBKe, N3006paxXeHHON Ha pucyHke b1.

1 — n3amepuTenb CoNpoTUBIEHUS Ha
nepemMeHHOM TOKE;

2 — anekTpoAa cpaBHeHust CM3C-2;

3 — nuTbeBas BOAa;

4 — BcnomoraTesnbHbI 3NeKTpos;

5 — OuaneKkTpuyeckasa BaHHa.

PucyHok B1 — YctaHoBKa Ansi npoBepKU CONPOTUBIIEHNUA pacTeKaHUIO

B.2 BbIMOYEHHbIV 3MEeKTPo CpaBHEHUS 2 MOMELLAlT B AUINEKTPUYECKYHO BaHHY 5,
3anmBaloT BaHHY TexHudeckon Bogomn 3, Ha 10..20 MM HWXe Kpas TepMoycaxusaeMon MyqThbl
anekTpoaa cpaBHeHnss CMJOC-2. Temnepatypa Boabl 4omkHa 6bITh (25 + 5) °C.

6.3 B BaHHY 5 nomeluatoT BCnomMoraTenbHbln 3NekTpod 4 u3 HepXXaBewllen cranu,
nvetowmn noeepxHocTb (100 £ 50) cm?. [loBepxHOCTb BCroMoraTenbHOro  anekTpoaa
npenBapuTenbHO A0IMKHA ObiTb 06e3XMpEHa OpraHNYeCKUM PacTBOPUTENEM UM CMIMPTOM.

6.4 lNocne BblOepXKWU 9NEKTpPo4OB B BOAE B TeyeHMe OOHOW MUHYTbI, MpOBOAAT
N3MEPEHNA COMNPOTUBIIEHUS pacTekaHu anekTpoga cpaBHeHnda CMOC-2, ¢ nomoLlubto
n3mMepuTensa conpoTueneHns Ha nepeMmeHHoMm Toke 1 Ha yactoTte ot 50 go 500 y. B kayecTBe
N3MepuTens  ConpoTUBIIEHNA  UCMOSb3yeTCcA  u3Meputenb uUMmMuTaHca E7-21  wnu
aHanornyHbIn.
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MpunoxeHne B
(pekomeHnayemoe)
MeToAauka oLeHKN COCTOSIHUA U PaboTOCNOCOOHOCTHU 3NEeKTPOaOB

B.1 O6Lwwune nonoxeHun

B.1.1 NpoBepKy COCTOSIHUS U OLEHKY paboTOCNOCOOHOCTU 3MEKTPOAOB CpaBHEHUSA
CM3C-2 un anekTpogos BO BbINOMAHSAT Npy NpoBeAeHMn cepTUdmkaLmMoHHoro obcnegoBanns
obbekTa (CoopyxeHus), a Takke B Cry4vasx, Korga pesynbTaTbl U3MEPEHUN BbI3bliBAlOT
COMHEHUS UNn ABMAITCA (PU3NYECKN HECOCTOATENBHbLIMMU.

B.1.2 Pe3ynbTtatbl NpOBEPKU COCTOSHUA U OLEHKM paboTOCNOCOBHOCTM 3NEKTPOAOB
cpaBHeHna CM3C-2 n anekTpoaoB B3O ohopmnsoT NpoToKonaMmm namepeHui.

MpumepHble opMbI NPOTOKONOB U3MEPEHUN NpeacTaBneHbl B npunoxeHnax I v .

B.1.3[0na npoBepkn KayecTBa MOHTa)xa, MPOBEPKM COCTOSSHUA U OLEHKMK
paboTocnocobHocTM anekTpoaos cpaBHeHnss CMIC-2 npoBogaT cneayloLme nsmepeHus:

— M3MepeHMe CyMMapHOro noTeHuuana;

— MU3MEpPEHMNS BEPTUKANBbHOIO N FOPU30OHTANbHOrO (NONEPEYHOro) rpaaneHToB;

— U3MEpPEHME COMPOTMBIIEHUSA TPYHTA;

— U3MepeHME CONPOTUBIIEHMST paCTEKaHUIO TOKa C anekTpoaa cpaBHeHna CM3C-2.

B.1.4 Ina npoBepkn KavyecTBa MOHTaxa, MNPOBEPKM COCTOSHUA U  OLEHKMU
paboTocnocobHoCcTM anekTpoaos BO npoBoaAT crnenyowime nsMmepeHns:

— U3MepeHue Toka nonspusauuu B3;

— U3MepeHmne Nonsapu3aunoHHOro NoTeHLmana;

— U3MepeHne ecTeCTBEHHOro noTeHumana;

— U3MepeHne ConpoTUBNEHNS TPYHTA;

— U3MepeHne ConpoTUBIEHNSA pacTekaHuto Toka ¢ BO.

B.1.5o peaynbTatam wu3aMepeHun penarwTca BbiBOAbI O paboTocnocobHocTm
anekTtpoaoB cpaBHeHuss CM3C-2 n anektpogos B3.

B.2 NpoBepka anekTpoaoB cpaBHeHMA CMIC-2
B.2.1 UamepeHne cymmapHOro noteHuuana

B.2.1.1 N3amepeHne cymmapHOro noteHuuana npoBoasT B COOTBETCTBUM C NMYHKTOM 3.2
HaCTOsLLEero pykoBoACcTBa Mo aKcnnyaTaumu.

B.2.1.2 N3amepeHne cymmapHOro noTeHumana npoBogaT Npu NOAKNIOYEHHbIX AaTyMKax,
HaxoadawWmMxca nog katogHon 3awmton (Hanpumep, BO, ACK, VKT, BINMA) n npyn oTKNOYEHHbIX
Aatyukax.

B.2.2 U3mepeHusi BepTUKarbHOIro U ropu3oHTanbLHOro (nonepe4yHoro) rpagMeHToB

B.2.2.1 N3mepeHne BepTMKanbHOro M MOMNepevYHoro rpagveHToB MnoTeHuuana mexay
CTaUMOHAPHO YCTAHOBIIEHHbIM 3MeKTPoAoM cpaBHeHuss CM3C-2 n koHTponbHbiMn MCO,
NPOBOAAT B COOTBETCTBUMN CO CXEMOW U3MEPEHUSA NPUBELEHHOM Ha pUcyHke B1.

B.2.2.2 N3mepeHne BepTUKaNbHOIO 1 NONEpPEeYHOro rpagneHToB noTeHuynana nposoaar
Npu NOAOKIHOYEHHbIX JaTyMKax, HaxogsawWwmxcs nog katogHon 3awmton (Hanpumep, B3O, [CK,
WK, BMNW), n npn OTKNOYEHHbIX aTYMKaX.

B.2.2.3Mpn Hanuuumn 6Gnyxgawowmx TOKOB U3MEPEHMS YKa3aHHbIX pagveHToB
noteHumana Heob6xoaMmMo NPOBOAUTbL OOHOBPEMEHHO.
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1 - coopyxeHue (TpybonpoBon);

2 - KOHTPONbHbIN BbIBOA OT COOpPYXeHus (Tpybonpoeoga);

3 - anekTpopn cpaBHeHuss CM3IC-2;

4 - nsmepuTenbHbIN kabenb anekTpoaa cpaBHeHus CMOC-2;

5 - KOHTPOMbHLIN (MEPEHOCHON) MEOHO-CYNbGAaTHbIN 3MEKTPOL;
6 - n3smepuTeNbHbLIN NPUBOP (MUNNMBOMNBTMETP).

PucyHok B1 - Cxema namepeHns BEpTUKaNbLHOro u nonepeyvyHoro rpagmeHTa
noTteHuuanos

B.2.3 U3amepeHMe conpoTUBIieHNA pacTeKaHMIO TOKa C aneKkTpoaa cpaBHeHusa CMIC-2

B.2.3.1 IamepeHne conpoTuBIIEHUSs pacTekaHUKD TOKa C 3rekTpoga CpaBHEHUA
CM3C-2 npouns3BogdaT C MNOMOLLbID U3MEPUTENSA COMNPOTMBIIEHMSI HA MEPEMEHHOM TOKe C
yactoTon He 6onee 128 'y 1 ananasoHom namepeHun He meHee: 0 ... 20 kOm. MoxeT ObITb
ncnonb3oBaH npudop MRU-101 unu aHanornyHble.

B.2.3.2 NamepeHua npoBOAAT MO TPEXMNOSMOCHOM CXemMe, B COOTBETCTBUM C
WMHCTPYKUMEN NO aKcnnyaTaumm Ha npmbop.

B.2.3.3 Cxema nsmepeHus npmeseaeHa Ha pucyHke B2.
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1 - coopyxeHue (Tpybonposog);

2 - KOHTPOMbHbIN BbIBOA OT COOPYXeHUs (TpybonpoBoaa);

3 - anekTtpop cpaBHeHus CM3C;;

4 - anekTpog BO;

5 - nsmeputenbHbin kabenb anekTpoga BO;

6 - nsMepuTenbHbIN kKabenb anekTpoaa cpasHeHnss CMAC-2;
7 - anekTpuyeckas nepemblyka (pasomkHyTa);

8 - usmMepuTenbHLIN 9NEKTPOoa;

9 - nsmepuTenbHbIN NpUdop (M3MepUTENb CONPOTUBIEHNS).

PucyHok B2 - Cxema namepeHusi COnpoTUBIIEHUA pacTeKaHUIO TOKa

B.3 NpoBepka anekTpoaos B3

B.3.1 U3mepeHue Toka nonsipmsauum BI
B.3.1.1 N3amepeHne Toka nonsipusaumm BO npoBoasaT ¢ NOMOLLbIO MuinuamnepmeTpa.
B.3.1.2 Cxema namepeHusi npmeeaeHa Ha pucyHke B3.
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1- coopyxeHue (TpybonpoBoa);

2 - KOHTPOMbHLIN BbIBOA OT
coopyxeHus (Tpybonposoga);

3 - aneKkTpoa cpaBHEHUS
CM3C-2;

4 - anektpog BY;

5-  unameputenbHbIn Kabenb
anekTpoaa BO;

6 - wu3amMepuTenbHbIN Kabenb
3NeKTpoaa CpaBHEHMUSA

CM3C-2;

7 - aneKkTpuyeckas nepemblyka
(pasomkHyTa);

8 - u3mepuTenbHbIN Npubop
(MunnnamnepmeTp).

PucyHok B3 - Cxema namepeHus Toka nonsipmsaumm

B.3.2 NUamepeHue nonspusaunMoHHOro noTeHumana

B.3.2.1 ilamepeHne nonapusaLmMoHHOro noTeHumMana npoBoAAT B COOTBETCTBUU C
NyHKTOM 3.3 HaCToSALLEero pykoBoACTBa NO 3KCnnyatauumu.

B.3.3 U3amepeHMne ecTeCTBEHHOro noteHuuana anekrpoga B3

B.3.3.1 IamepeHne ecTecTBeHHOro noTeHuuana anektpoga B3O  npoBogat
OTHOCUTENbHO anekTtpoga cpaBHeHna CMOC-2 ¢ nomoLwbio BOMbTMETPAa C  BXOAHbIM
conpoTtueneHnem He meHee 10 MOwm.

B.3.3.2 MNpeaBaputenbHO OTKAOYaT anektpog B3O oOT KOHTponbHOro BbiBOga OT
COOpYXeHna (TpybonpoBoaa) 1 pacnonsipmM3oBbLIBalOT ero B TedeHne 10 MUHYT.

B.3.3.3 Cxema nsmepeHus npmeeaeHa Ha pucyHke B4.

B.3.3.4 «MunHyc» BONbTMETpa MOAKMOYAT K BbIBOAY OT 9nekTpofa CpaBHEHUS
CM3C-2, «nntoc» - K BbIBOAY OT anekTpoga BO.



PykoBoacTBO Mo aKkcnnyaTaumm 55

1- coopyxeHue (Tpybonposoa);

2 - KOHTPOJSIbHbIN BbIBOA OT
COOpPYXeHUs
(Tpybonposoga);

3 - 3neKkTpod cpaBHeHUS
CM3C-2;

4 - anektpog BO;

5-  un3ameputenbHbIn kabenb
anekTpona BO;

6 - unaMepuTenbHbIn Kabenb
aneKTpoha CpaBHEHMS

CM3C-2;

7 - aneKkTpu4yeckas nepemMblyka
(pasomkHyTa);

8 - wu3ameputenbHbIN NpUGopP
(BONBTMETP).

PucyHok B4 - Cxema namepeHus eCTeCTBEHHOro noteHuuvana
B.3.4 U3mepeHue conpoTmnBrieHNs pacTekaHuo Toka ¢ B3

B.3.4.1 amepeHne conpoTMBEHUS pacTekaHuMlo Toka ¢ B3O npoBogAaT C nOMOLbHO
N3MEPUTENS COMPOTMBIIEHNS Ha MNEPEMEHHOM TOKE C 4YacTtoton He 6Gonee 128 Iy un
AananasoHoM namepeHuin He meHee: 0 ... 20 kKOm. MoxeT 6bITb ncnonb3osaH npuéop MRU-101
UM aHanormyHoble.

B.3.4.2 MamepeHna npoBogAT MO TPEXMNOSCHOW CxemMe, B COOTBETCTBUM C
PYKOBOACTBOM MO 3KCrnyataumm Ha npmodop.

B.3.4.3 Cxema namepeHus npueegeHa Ha pucyHke B2.
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MpunoxeHue I'
(pekomeHgyemoe)
lNMpoToKon oueHKN COCTOAHUA U paboTOCNOCOOHOCTU CTaLMOHAPHOro
MeaHo-cynbdaTHOro anekrpoaa cpaBHeHna CM3C-2 «MeHnageneeBeL»

[laTta npoBegeHns UcnbiTaHUn

Twun anekTpoaa

Homep napTum u gata M3rotoBreHus

[arta yctaHOBKM

MecTo ycTaHOBKM

HanmeHoBaHue opraHusaumu,
NPOBOAMBLLEN MOHTaX anekTpoaa
CpaBHEHUS

HaumeHoBaHMe usmepsieMoro napameTpa 3HaueHue

ny6uHa 3anoxeHmns CM3C-2, m

CyMmapHbI noTeHuunan otHocutensHo CM3C-2, B
— nNpu nogkntoveHHbIX gatymkax B3, CK, UK, BN v T.4.
— Npu OTKNYeHHbIX aaTynkax BA, ACK, UK, BINTA v T.4.

CyMmapHbI noTeHUMan oTHOCUTENbHO KoHTposnbHoro M3C, B
— nNpu nogkntoveHHbIx agatymkax B3, OCK, UK, BN v T.4.
— npu oTKNtYeHHbIX gaTynkax BA, ACK, UK, BINMA v T.4.

BepTukaneHbI rpagneHT, mB
— npu nogkntoYeHHbix agatynkax B3, ACK, UK, BINMA n T.4.
— Npw OTKIKYEHHbIX gaTtumnkax BO, ACK, VKM, BN un T.4.

"Opu3oHTanbHbLIN (NONEpPEYHbIN) rpagneHT, MB
— Npu nogkntoYeHHbIX agatymkax B3O, O CK, UK, BN v T.4.
— Npu1 OTKNYEeHHbIX aaTynkax BA, ACK, VKM, BINMA v T.4.

YaenbHoe conpoTuBrieHne rpyHta, Om:-m

ConpoTtusneHna pacTtekaHuo Toka ¢ anektpoga CM3C-2, Om

HanmeHoBaHue Mapka 3aBoacKkom Cpok
M3MepuTenbLHOro npubopa HOMep NoBepKuU
MpeacraButens

HaumeHOo8aHue opeaHusayuu

Q0/mKHOCMb rnoonuck pacwugpposka nodnucu

MpeactaButenb

HauMeHogaHue opeaHuzayuu

Q0/mKHOCMb rnoonuck pacwugpposka nodnucu
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MpunoxeHue

(pekomeHgyemoe)
MpoTOoKOMN OUEeHKU COCTOSAHUA U paboTOCNOCOOHOCTU
BCcromorartesnibHOro anekrpoaa BO «MeHaeneeBeu»

[laTta npoBegeHnsa ncnbiTaHnm

Twvin anekTpoga

Homep napTum u gata M3rotoBneHus

[laTta yctaHOBKM

MecTo ycTaHOBKU

HanmeHoBaHue opraHusauun,
NPOBOANBLLUEN MOHTaX BCMNOMOraTenbHOro
anekTtpoaa

HaumeHoBaHMe n3mepsiemMoro napameTpa 3HaueHue

my6uHa 3anoxenuna BO, m

Tok nonspusauum B3O, MA

MonapusaumoHHbIn noTeHumnan, B

EcTtecTtBeHHbIN noTeHuman B, B

YgoenbHoe conpoTtueneHue rpyHTa, Om-m

ConpoTueneHus pactekaHmo Toka ¢ B3, Om

HaumeHoBaHue Mapka 3aBogckoun Cpok
n3meputeribHoOro I'IpMGOpa HOMep NMOBEePKUN
MNMpeacraBuTenb
HauMeHo8aHuUe opaaHu3sayuu
/ /
QomKkHOCMb nodnuck pacwugpposka nodnucu
lNMpeacraBuTenn

HaumeHo8aHue opeaHusayuu

O0mKHOCMb noonuck pacuwughposka nodnucu
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Packing and acceptance certificate /
CBugeTenbLCTBO 06 YNakoBbIBAaHUM U NPUEMKEe

Copper-sulfate permanent reference electrode / MegHo-cynbdaTHbIM anekTpoa

CpaBHEHUNA OJIUTENIbHOIO nencrTeuns

SMES-2 - / CM3C-2 -

— factory number of the reference electrode SMES-2 / 3aBoackon Homep anekTpoa

cpaBHeHns CM3C-2 ,

— VE electrode lot number / Homep napTumn anektpoga B3 ,

Is manufactured, packed and accepted in accordance with the requirements of
TU 3435-016-24707490-2007 with changes Ne 9-10 and found fit for operation /
M3roTOBMEH, YyMakoBaH W  MNPUHAT B COOTBETCTBUM C  TpebGoBaHMSAMM
TY 3435-016-24707490-2007 ¢ wu3ameHeHnamu Ne 9-10 wn npusHaH rogHbIM K

aKcnnyartauun.

Packer / YnakoBLmk

signature / nnyHas Full name / pacwuundpoBka
noAanuchb noanucu
date / paTa
Technical control /
TexHn4ecKnin KOHTPOIb
signature / nnyHas Full name / pacwundposka
noAanucb noanucu

Place of Seal / M.I1.

date / pata







Closed Joint-Stock Company

"Production company "Khimservis" named after A.A. Zorin"

301651, Russian Federation, Tulskaya oblast, Novomoskovsk, Svobody st., 9.
Tel.: (48762) 7-97-74, e-mail: adm@ch-s.ru

Sales dept.: Tel.: +7 (800) 201-44-77, +7 (48762) 7-97-75, e-mail: op@ch-s.ru
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	1  Description and operation
	1.1 Product intended use
	1.1.1 Reference electrodes SMES-2 are used as stationary copper-sulfate reference electrodes for long-term action in electrochemical corrosion protection systems and are designed to measure the total (with ohmic component) potential of an underground ...
	1.1.2 Reference electrodes SMES-2, complete with the polarization probe - electrode VE "Mendeleyevets" (hereinafter referred to as electrode VE) have the designation SMES-2(VE).
	1.1.3 Electrode SMES-2(VE) is designed to measure the polarization (without ohmic component) potential by the method of switching off the polarization probe in accordance with GOST 9.602.
	1.1.4 VE electrode is not used as a separate product.
	1.1.5 VE electrodes can be supplied as spare parts to the reference electrodes SMES-2(VE).
	1.1.6 Reference electrodes SMES-2 and SMES-2(VE) (hereinafter referred to as electrodes) are used in all types of soils (low, medium and high corrosiveness, including arid, watered, saline).
	1.1.7 Electrodes are installed in the ground at the pipeline laying depth below the depth of freezing of soil for a given climatic region.
	1.1.8 It is allowed to install the electrodes above the soil freezing depth for a given climatic region, provided that the minimum soil temperature at the electrode installation site is not less than minus 5  C (for example, in the thawing zone around...
	1.1.9 The electrodes are installed in the places defined by the cathodic protection project with output of the measuring cables to the test stations (TP) or cathodic protection stations (CPS).
	1.1.10 The electrodes are manufactured in the climatic version "О" of the installation category 5 according to GOST 15150 when exposed to temperatures from minus 5 to +45  C and relative humidity up to 90 % at +20  C.

	1.2 Design
	1.2.1 Reference electrode SMES-2 and VE electrode are shown in the Fig.1.
	1.2.2 The design of the reference electrode SMES-2 ensures the creation and maintenance of a permanent stable electrolytic contact of the electrode working surface with the ground, when measuring the potential of the protected underground metal struct...
	1.2.2.1 The reference electrode SMES-2 (Fig. 1a) consists of an inner body 10 filled with the copper sulfate 2 into which a copper electrode 3 is submerged, made in the form of a spiral. The inner body 10 is placed into the outer body 1, and the inner...
	1.2.2.2 The SMES-2 reference electrodes bodies (inner 10 and outer 1) are made of porous ceramics, which provides electrolytic contact of the electrode working surface with ground electrolyte and prevents copper sulfate outflow (consumption).
	1.2.2.3  The measuring cable 4 of the reference electrode SMES-2 is made of the ПКЗ-ПвП brand cable 1x6 or the like. For connection to the test station (TP) or a cathodic protection station, the measuring cable is equipped with a cable lug 8 of TM bra...
	1.2.2.4 The moisture-retaining backfill 11 of the reference electrode SMES-2 is manufactured on the basis of bentonite and provides long-term moisture retention to ensure the electrolytic contact of the electrode working surface with the ground.
	1.2.3 The VE electrode (Fig. 1b) consists of a steel electrode 13 with a connected measuring cable 4 installed in a plastic housing 13 which is sealed with a compound.
	1.2.3.1 Steel VE electrode can be manufactured with the different contact area.
	1.2.3.2 Steel electrode typical areas: 156, 312, 625 and 1250 mm².
	1.2.3.3 The measuring cable 4 of VE electrode is made of the ПКЗ-ПвП brand cable 1x2.5 or the like. For connection to the test station (TP) or a cathodic protection station, the measuring cable is equipped with a cable lug 8 of TM 2.5-6-2.6 brand or e...
	1.2.4 Reference electrodes SMES-2 and electrodes VE are non-recoverable products.

	1.3  Technical specifications
	1.3.1 The main technical specifications of SMES-2 reference electrodes are given in the Table 1.
	1.3.2 The main technical specifications of polarization probe are given in the Table 2.

	1.4  Scope of delivery
	1.4.1 Designation structure for ordering SMES-2 reference electrodes:
	1.4.2 Designation structure for ordering VE electrodes supplied as spare parts to the reference electrodes SMES-2(VE):
	1.4.3 Below is an example of the designation when placing an order:
	1.4.4 The supply package of SMES-2 reference electrodes is given in the Table 3.
	1.4.5 The supply package of the reference electrodes with electrode VE - SMES-2(VE) is given in the Table 4.
	1.4.6 The supply package of VE electrodes is given in the Table 5.

	1.5 Package
	1.5.1 Each reference electrode SMES-2 is wrapped in a protective film and placed in an individual package made of polystyrene foam or similar material to protect against damage during transportation.
	1.5.2 Packaged reference electrodes SMES-2 are supplied either in a box (for 2, 4, 6, 8 or 10 products) or in an individual carton package.
	1.5.3 It is allowed to make group packing of the reference electrodes SMES-2 in individual carton package on pallets or in boxes.
	1.5.4 Polarization probes (electrodes VE) are packed either together with the reference electrodes SMES-2 or separately into a group transport package (cardboard box, wooden box, etc.).
	1.5.5 The type of the reference electrodes of SMES-2 and polarization probes package depends on the number of electrodes in the supply batch and the customer's requirements.

	1.6 Marking
	1.6.1 Reference electrodes SMES-2 shall be marked as per the diagram of marking arrangement on the product (Fig.2).
	1.6.2 Product marking of the reference electrode SMES-2 is done using self-adhesive labels 2 and 3.
	1.6.3 Product label 2 is located on the side surface of the heat-shrinkable sleeve. The label contains the following information: manufacturing company logo, product name, TU number, product designation, warning board "WARNING! Before installation the...
	1.6.4  Product label 3 is located on the end surface of the heat-shrinkable sleeve. The label contains the following information: product serial (manufacturing) number and manufacture date.
	1.6.5 Identification marking of the reference electrode SMES-2 measuring cable is done additionally using self-adhesive label 1. The identification label of the copper-sulfate electrode is placed on the cable next to the cable lug. The label contains ...
	1.6.6 The warning label 4 is located on the side surface of the heat-shrinkable sleeve. The label contains warning information about the content of copper sulfate in the composition of the product (a substance of the 2nd hazard class) and the need to ...
	1.6.7 The warning marking as applied additionally to the protective film: "WARNING! Protective film shall be removed before product soaking."
	1.6.8 Electrode VE shall be marked as per the diagram of marking arrangement on the product (Fig. 3).
	1.6.9 Product marking of VE electrode is done using self-adhesive label 2. Product label is placed on the electrode body. The label contains the following information: product name, TU number, product designation, batch number and manufacture date.
	1.6.10 Identification marking of the electrode VE measuring cable is done additionally using self-adhesive label 1. The identification label of VE electrode is placed on the measuring cable next to the cable lug. The label contains the following infor...
	1.6.11 A safety label 3 is applied to the steel electrode indicating the need for deconservation before installation.

	1.7 Safety measures
	1.7.1 During installation and operation of the reference electrode SMES-2 it is necessary to follow the requirements of the following documents:
	1.7.2 During operation of the reference electrode SMES-2 the electrolyte containing copper sulfate can emit through the ceramic body.
	1.7.3 Copper sulfate refers to the substances of the hazard class 2 as per GOST 12.1.007.
	1.7.4 During operations with copper sulfate it is necessary to follow the safety rules as per GOST 4165 During operations with it smoking and eating is not allowed. To observe the general safety requirements and personal hygiene rules, to use gloves, ...
	1.7.5 If copper sulfate gets on skin it should be rinsed with a big amount of soap solution having a room temperature or usual water of room temperature.
	1.7.6 If copper sulfate gets in the eyes immediately rinse them thoroughly and largely with clean running water and visit a doctor.
	1.7.7 If copper sulfate is inhaled bring the injured person to fresh air.
	1.7.8 If copper sulfate is swallowed immediately visit a doctor.
	1.7.9 If reference electrode SMES-2 is damaged, electrolyte spilled on the ground, equipment or tools shall be washed with water.
	1.7.10 If electrode is damaged it is necessary:
	1.7.10.1 To collect the dripped (spilled) electrolyte using sand, sawdust, ground or bonding substance and dispose of in accordance with the sanitary regulations in place.
	1.7.10.2 The contaminated area must be washed with water containing soap or soda ash (50 g per 10 l of water). Washings shall be mixed with sand, sawdust, ground or bonding substance and disposed of in accordance with the valid sanitary regulations. I...
	1.7.10.3 The damaged body must be disposed of in accordance with the valid sanitary rules. It is forbidden to throw the damaged body into the sewage system and in the places of domestic waste collection, to leave on the soil surface or throw into the ...

	2  Product installation
	2.1 General provisions
	2.1.1 Reference electrodes SMES-2 и SMES-2(VE) shall be installed as per the cathodic protection project.
	2.1.2 Reference electrodes SMES-2 и SMES-2(VE) are installed in the ground at the depth of structure (pipeline) laying below the depth of freezing of soil for a given climatic region.
	2.1.3 If the structure (pipeline) is installed above the soil freezing level, then reference electrodes SMES-2 and electrodes VE are installed below the maximum soil freezing depth, as close as possible to the structure.
	2.1.4 The minimum operating temperature at the level of the product placement is minus 5 ºС.
	2.1.5 It is allowed to install the reference electrodes SMES-2 above the soil freezing depth for a given climatic region, provided that the minimum soil temperature at the  installation site of reference electrodes SMES-2 and electrodes VE is not lowe...
	2.1.6 It is not recommended to install the electrodes at a depth of more than 10 m.
	2.1.7 SMES-2 reference electrodes and VE electrodes shall be installed at the temperatures not lower than minus 20 C.
	2.1.8 During installation in the conditions of negative temperature the product freezing/thawing shall not be allowed more than five times.

	2.2 Preparation of the reference electrode SMES-2 for installation
	2.2.1 Reference electrodes SMES-2 must be loaded, transported and offloaded without hits and vibrations.
	2.2.2 Prior to installation it is necessary to remove the reference electrode SMES-2 from individual packaging and inspect the body. There must not be cracks, chips, traces of oil, paints and other contaminations.
	2.2.3 The insulation sheath of measuring cables shall be visually inspected.
	2.2.4 The availability of marking at the reference electrode SMES-2 shall be checked. Marking must be done as per para. 1.6 of the present operation manual.

	2.3 Preparation of VE electrode for installation
	2.3.1 VE electrode condition shall be visually checked for the damages of sealing compound of the plastic body and insulation sheath of the measuring cable.
	2.3.2 The availability of marking on VE electrode shall be checked. Marking must be done as per para. 1.6 of the present operation manual.
	2.3.4 In case of rust the working surface of the steel electrode shall be cleaned with sandpaper up to the pure metal.

	2.4 Installation
	2.4.1 In case of structure (pipeline) backfilling with the imported soil the reference electrodes SMES-2 and VE electrodes shall be installed in the same imported soil. In all other cases the reference electrodes SMES and VE electrodes shall be instal...
	2.4.2 Prior to the installation of SMES-2 reference electrode and VE electrode into the borehole the "bedding" shall be made from wet crushed soil without large hard inclusions.
	2.4.3 The reference electrode shall be run down into the borehole using a measuring cable. Running down should be smooth without hits, shocks and vibrations avoiding the damage of the product ceramic body.
	2.4.4 The reference electrode SMES-2 shall be installed in the prepared borehole vertically at the level of the lower line of the structure (pipeline) and at the distance 10 cm from its side surface. Installation diagram is shown in Fig. 4.
	2.4.5 To accelerate the VE electrode reaching the operating mode and to exclude a loose contact between the electrode working surface and soil, the steel electrode shall be coated with a wet soil that does not contain solid large inclusions.
	2.4.6 The electrode VE shall be installed in the borehole at the lower line level of underground structure (pipeline) and at the distance 10 cm from its side surface. The distance between VE electrode and reference electrode SMES-2 must be within 10 –...
	2.4.6.1 When selecting the distance between VE electrode and reference electrode SMES-2 the value of cathodic protection currents flowing in the place of polarization probe installation. In case of high currents the minimum distance is selected in cas...
	2.4.6.2 Excessively close location of VE electrode can lead to SMES-2 reference electrode shielding and distortion of measured data.
	2.4.7 The working plane of the electrode VE shall be positioned perpendicular to the structure (pipeline) axis.
	2.4.8 When borehole size is small (from auger) it is allowed to install VE electrode on the measuring cable of the reference electrode SMES-2 as close as possible to the heat-shrinkable sleeve. Installation diagram is shown in Fig. 5. Here VE electrod...
	2.4.9 Carefully backfill the reference electrode SMES-2 and electrode VE with soil which does not contain large solid inclusions with a thickness of at least 0.5 m from all sides.
	2.4.10 To accelerate the reference electrode SMES-2 reaching the operating mode, it is recommended to soak the soil in the place of electrode installation with 10 ÷ 20 liters of water.
	2.4.11 Carefully compact the soil around electrodes.
	2.4.12 Connect measuring cables of the reference electrode SMES and electrode VE to the respective TP or CPS terminals.
	2.4.13 When connecting a VE electrode in TP the VE electrode measuring cable shall be connected with the test lead of the structure (pipeline) using an electrical jumper.
	2.4.14 If there is no test post it is necessary to temporarily connect the VE electrode to the structure test lead, for which the bolt, nut and washers are supplied.
	2.4.15 If the structure (pipeline) is not connected to the ECP system, it is necessary to provide temporary cathodic protection of the polarization probe (VE electrode).
	2.4.16 Make the final backfill of SMES-2 reference electrode and VE electrode with soil not later than 30 days from the beginning of installation.
	2.4.17 When backfilling avoid damage of measuring cables insulation. If the measuring cables insulation is damaged, put a heat-shrinkable tube with an adhesive layer that is resistant to operating conditions (for example Raychman CFM D:16/5), with ove...

	2.5 Installation check
	2.5.1 If the installation is carried out at negative temperatures, the test is performed after thawing the soil at the electrode installation site.
	2.5.2 To check SMES-2 electrode installation measure the electrical resistance between the reference electrode SMES-2 and the test lead from the structure (if the structure does not have contact with the ground at the time of electrodes installation, ...
	2.5.3 To check the VE electrode installation the electrical resistance is measured between the VE electrode and the test lead from the structure, similar to the previous point. The measured resistance should be from 10 Ohm to 10 kΩ.

	3  Product operation
	3.1 General provisions
	3.1.1 When the ECP system operates the low-soluble salt cathode deposits (hereinafter - SKO) can be formed on the steel electrode surface. SKO formation can be caused by the high content of salts in the soil, the high density of the cathodic polarizat...
	3.1.2 If there is no electrical jumper between VE measuring cable and pipeline test lead the corrosive deposits (rust) can be formed on the steel electrode.
	3.1.3 If there is no pipeline polarization it is necessary to provide the temporary cathodic protection of electrode VE for example using a sacrificial anodes.
	3.1.4 In case of SKO or rust formation, the potential of the non-polarized VE electrode differs significantly from the natural (minus 0.68 V) relative to the reference electrode SMES-2 and the measurement of the polarization potential becomes impossible.
	3.1.5 In case of SKO or rust formation it is necessary to de-install VE electrode, clean the working surface of the steel electrode with sandpaper to a clean metal and re-install.

	3.2 Measurement of total potential
	3.2.1 Total potential of underground metal structure is measured using a voltmeter with an input resistance of at least 10 MΩ and measuring ranges of ± 2 V ÷ ± 10 V. As a voltmeter, a Diakor instrument, IR-1, IPP-1, etc. can be used. The potential mea...
	3.2.2 Open the electrical jumpers (if available) at the TP between the sensors under the cathodic protection (for example, VE, DSK, IKP, BPI) and underground structure test lead.
	3.2.3 The presence of "artificial" defects (for example, VE, DSK, IKP, BPI) located near the reference electrode SMES-2 and connected at the time of measurement to the construction (pipeline), can introduce large errors in the measurement of the total...
	3.2.4 When making measurements, the test lead of the pipeline is connected to the input "+", and the measuring cable of SMES copper-sulfate reference electrode - to the input "-" of the measuring device.
	3.2.5 If there are stray DC currents in the ground, measurements should be conducted for at least 10 minutes with a continuous recording of the results every 10 seconds.
	3.2.6 The average value of the potential Ucp is determined as the arithmetic mean of the instantaneous values obtained as a result of the count for the entire measurement period by formula
	3.2.7 After making the measurements, close the electrical jumpers between the sensors and test lead of the structure (pipeline).

	3.3 Measurement of polarization potential
	3.3.1 Polarization potential can be measured only if there is an installed VE electrode together with a reference electrode SMES-2.
	3.3.2 The polarization potential is measured by the method of switching off the polarization current of the polarization probe (VE electrode) in accordance with GOST 9.602. Installation diagram is shown in Fig. 7.
	3.3.3 The measurements are carried out with respect to the permanently installed reference electrode SMES-2.
	3.3.4 The measurements are carried out by a special instrument combining a voltmeter and a switching device, for example, Diacor, IPP-1, etc., in strict accordance with the operating manual for the instrument.
	3.3.5 The polarization potential is measured in the following sequence:

	4  Technical maintenance
	5 Storage and transportation
	5.1 Storage conditions
	5.1.1 The electrode storage conditions in the part of external environment climatic factors – group 2 in accordance with GOST 15150.
	5.1.2 Electrodes are stored in ventilated areas. During storage, it is necessary to ensure conditions that exclude the possibility of contamination of the electrode body with oils, paints and other non-conductive materials.
	5.1.3 Solar radiation impact to the cable sheaths is not allowed.
	5.1.4 Period of storage from the date of manufacture:

	5.2 Transportation conditions
	5.2.1 Electrodes can be transported to any distance by any mode of transport in their original packaging, excluding mechanical damage of electrodes during transport.
	5.2.2 Conditions for transporting electrodes in the part of external environment climatic factors – group 5 in accordance with GOST 15150.
	5.2.3 Electrode transportation conditions depending on the influence of mechanical factors - middle (M) in accordance with GOST 23216 and GOST R 51908.
	5.2.4 Electrodes must be loaded, transported and unloaded without impacts and vibrations by any means. The electrodes shall be unloaded from the open boxes manually at the installation site.

	6  Warranty obligations
	7  Claim information
	Annex C (recommended) Method for electrode condition and performance evaluation
	Annex D (recommended) Protocol of condition and operability evaluation of the stationary copper sulfate reference electrode SMES-2 "Mendeleyevets"
	Annex E (recommended) Protocol of condition and operability evaluation of the VE electrode "Mendeleyevets"
	1  Описание и работа
	1.1 Назначение изделия
	1.1.1 Электроды сравнения СМЭС-2 применяются в качестве стационарных медно-сульфатных электродов сравнения длительного действия в системах электрохимической защиты от коррозии и предназначены для измерения суммарного (с омической составляющей) потенци...
	1.1.2 Электроды сравнения СМЭС-2 в комплекте со вспомогательным электродом ВЭ «Менделеевец» (далее – электрод ВЭ) имеют обозначение СМЭС-2(ВЭ).
	1.1.3 Электрод СМЭС-2(ВЭ) предназначен для измерения поляризационного (без омической составляющей) потенциала методом отключения вспомогательного электрода по ГОСТ 9.602.
	1.1.4 Электрод ВЭ как отдельное изделие не применяется.
	1.1.5 Допускается поставка электродов ВЭ как запасных частей к электродам сравнения СМЭС-2(ВЭ).
	1.1.6 Электроды сравнения СМЭС-2 и СМЭС-2(ВЭ) (далее электроды) применяются в грунтах любого типа (низкой, средней и высокой коррозионной агрессивности, в том числе засушливых, обводненных, засоленных).
	1.1.7 Электроды устанавливаются в грунт на глубину укладки трубопровода, ниже глубины промерзания грунта для данного климатического района.
	1.1.8 Допускается производить установку электродов выше глубины промерзания грунта для данного климатического района, при условии, что минимальная температура грунта в месте установки электродов не ниже минус 5 ºС (например, в зоне оттаивания грунта в...
	1.1.9 Электроды устанавливаются в местах, определяемых проектом катодной защиты, с выводом измерительных проводов на контрольно-измерительные пункты (КИП) или станции катодной защиты (СКЗ).
	1.1.10 Электроды изготавливаются в климатическом исполнении «О» категории размещения 5 по ГОСТ 15150 при воздействии температур от минус 5 до + 45 ºС и относительной влажности до 90 % при + 20 ºС.

	1.2 Конструкция
	1.2.1 Электрод сравнения СМЭС-2 и электрод ВЭ изображены на рисунке 1.
	1.2.2 Конструкция электрода сравнения СМЭС-2 обеспечивает создание и поддержание постоянного стабильного электролитического контакта рабочей поверхности электрода с грунтом, при измерении потенциала защищаемых подземных металлических сооружений относи...
	1.2.2.1 Электрод сравнения СМЭС-2 (рисунок 1а) состоит из внутреннего корпуса 10, заполненного медным купоросом 2, в который погружен медный электрод 3, выполненный в форме спирали. Внутренний корпус 10 помещен во внешний корпус 1, а внутреннее простр...
	1.2.2.2 Корпуса (внутренний 10 и внешний 1) электродов сравнения СМЭС-2 изготовлены из пористой керамики, что обеспечивает электролитический контакт рабочей поверхности электрода с грунтовым электролитом и препятствует вытеканию (расходу) медного купо...
	1.2.2.3  Измерительный кабель 4 электрода сравнения СМЭС-2 изготовлен из провода марки ПКЗ-ПвП 1х6 или аналогичного. Для подключения к контрольно-измерительному пункту (КИП) или станции катодной защиты, измерительный кабель оснащен кабельным наконечни...
	1.2.2.4 Влагоудерживающая засыпка 11 электрода сравнения СМЭС-2 изготавливается на основе бентонита и обеспечивает длительное удержание влаги для обеспечения подержания электролитического контакта рабочей поверхности электрода с грунтом.
	1.2.3 Электрод ВЭ (рисунок 1б) состоит из стального электрода 13 с присоединенным измерительным кабелем 4, установленным в пластиковый корпус 13 герметизированный компаундом.
	1.2.3.1 Стальной электрод ВЭ может быть выполнен с различной контактной площадью.
	1.2.3.2 Типовые площади стального электрода: 156, 312, 625 и 1250 мм².
	1.2.3.3 Измерительный кабель 4 электрода ВЭ изготовлен из провода марки ПКЗ-ПвП 1х2.5 или аналогичного. Для подключения к контрольно-измерительному пункту (КИП) или станции катодной защиты, измерительный кабель оснащен кабельным наконечником 8 марки Т...
	1.2.4 Электроды сравнения СМЭС-2 и электроды ВЭ – изделия невосстанавливаемые.

	1.3  Технические характеристики
	1.3.1 Основные технические характеристики электродов сравнения СМЭС-2 приведены в таблице 1.
	1.3.2 Основные технические характеристики вспомогательных электродов приведены в таблице 2.

	1.4  Комплект поставки
	1.4.1 Структура условного обозначения для заказа электродов сравнения СМЭС-2:
	1.4.2 Структура условного обозначения для заказа электродов ВЭ, поставляемых в качестве ЗИП к электродам сравнения СМЭС-2(ВЭ):
	1.4.3 Примеры условного обозначения при заказе:
	1.4.4 Комплект поставки электродов сравнения СМЭС-2 приведен в таблице 3.
	1.4.5 Комплект поставки электродов сравнения со вспомогательными электродами СМЭС-2(ВЭ) приведен в таблице 4.
	1.4.6 Комплект поставки электродов ВЭ приведен в таблице 5.

	1.5 Упаковка
	1.5.1 Каждый электрод сравнения СМЭС-2 оборачивается в защитную пленку и помещается в индивидуальную упаковку из пенопласта или аналогичного материала, для защиты от повреждения при транспортировке.
	1.5.2 Упакованные электроды сравнения СМЭС-2 поставляются либо в тарном ящике (на 2, 4, 6, 8 или 10 изделий), либо в индивидуальной картонной упаковке.
	1.5.3 Допускается производить групповую упаковку электродов сравнения СМЭС-2 в индивидуальной картонной упаковке на паллеты или в тарные ящики.
	1.5.4 Вспомогательные электроды упаковываются либо совместно с электродами сравнения СМЭС-2, либо отдельно в групповую транспортную упаковку (картонная коробка, деревянный ящик и т.д.).
	1.5.5 Вид упаковки электродов сравнения СМЭС-2 и вспомогательных электродов зависит от количества электродов в партии поставки и требований заказчика.

	1.6 Маркировка
	1.6.1 Маркировка электрода сравнения СМЭС-2 производится в соответствии со схемой размещения маркировки на изделии (рисунок 2).
	1.6.2 Товарная маркировка электрода сравнения СМЭС-2 производится самоклеющимися этикетками 2 и 3.
	1.6.3 Товарная этикетка 2 размещена на боковой поверхности термоусаживаемой муфты. На этикетке представлена информация: логотип фирмы-изготовителя, наименование изделия, номер ТУ, условное обозначение изделия, предупреждающая надпись «ВНИМАНИЕ! Перед ...
	1.6.4 Товарная этикетка 3 размещена на торцевой поверхности термоусаживаемой муфты. На этикетке представлена информация: серийный (заводской) номер и дата изготовления изделия.
	1.6.5 Дополнительно производится идентификационная маркировка измерительного кабеля электрода сравнения СМЭС-2 с помощью самоклеющейся этикетки 1. Идентификационная этикетка медно-сульфатного электрода размещена на измерительном кабеле рядом с кабельн...
	1.6.6 Предупреждающая этикетка 4 размещена на боковой поверхности термоусаживаемой муфты. На этикетке нанесена предупреждающая информация о содержании медного купороса в составе изделия (вещество 2-го класса опасности) и о необходимости вымачивания эл...
	1.6.7 На защитную пленку дополнительно наносится предупреждающая маркировка «ВНИМАНИЕ! Удалить защитную пленку перед вымачиванием изделия».
	1.6.8 Маркировка электрода ВЭ производится в соответствии со схемой размещения маркировки на изделии (рисунок 3).
	1.6.9 Товарная маркировка электрода ВЭ производится самоклеющейся этикеткой 2. Товарная этикетка размещена на корпусе электрода. На этикетке представлена информация: наименование изделия, номер ТУ, условное обозначение изделия, номер партии и дата изг...
	1.6.10 Дополнительно производится идентификационная маркировка измерительного кабеля электрода ВЭ с помощью самоклеющейся этикетки 1. Идентификационная этикетка электрода ВЭ размещена на измерительном кабеле рядом с кабельным наконечником. На этикетке...
	1.6.11 На стальной электрод нанесена предохранительная этикетка 3 о необходимости расконсервации перед установкой.

	1.7 Меры безопасности
	1.7.1 При монтаже и эксплуатации электрода сравнения СМЭС-2 необходимо соблюдать требования следующих документов:
	1.7.2 При работе электродов сравнения СМЭС-2 через керамический корпус возможно выделение электролита, содержащего медный купорос.
	1.7.3 Медный купорос относится к веществам 2-го класса опасности в соответствии с ГОСТ 12.1.007.
	1.7.4 При работе с медным купоросом необходимо соблюдать правила безопасности по ГОСТ 4165. Во время работы с ним не курить и не употреблять пищу. Соблюдать общие требования безопасности и правила личной гигиены, пользоваться перчатками, очками, респи...
	1.7.5 При попадании медного купороса на кожу - промыть большим количеством мыльного раствора комнатной температуры, либо обычной водой комнатной температуры.
	1.7.6 При попадании медного купороса в глаза - немедленно тщательно и обильно промыть их большим количеством чистой проточной воды и обратиться к врачу.
	1.7.7 При вдыхании медного купороса - вывести пострадавшего на свежий воздух.
	1.7.8 При попадании медного купороса внутрь срочно обратиться к врачу.
	1.7.9 При повреждении электрода сравнения СМЭС-2, электролит, пролитый на землю, оборудование или инструмент, смыть обильной струёй воды.
	1.7.10 При повреждении электрода следует:
	1.7.10.1 Вытекший (просыпавшийся) электролит собрать при помощи песка, опилок, земли или связующего вещества и утилизировать в соответствии с действующими санитарными нормами;
	1.7.10.2 Загрязнённый участок следует промыть водой с мылом или кальцинированной содой (50 г на 10 л воды). Промывные воды смешать с песком, опилками, землёй или связующим веществом и утилизировать в соответствии с действующими санитарными нормами. Не...
	1.7.10.3 Поврежденный корпус следует утилизировать в соответствии с действующими санитарными нормами. Запрещается выбрасывать поврежденный корпус в канализацию и в места сбора бытового мусора, оставлять на поверхности почвы и бросать в водоёмы.


	2 Монтаж изделия
	2.1 Общие положения
	2.1.1 Монтаж электродов сравнения СМЭС-2 и СМЭС-2(ВЭ) производится в соответствии с проектом катодной защиты.
	2.1.2 Электроды сравнения СМЭС-2 и СМЭС-2(ВЭ) устанавливаются в грунт на глубину укладки сооружения (трубопровода) ниже глубины промерзания грунта для данного климатического района.
	2.1.3 Если сооружение (трубопровод) установлено выше уровня промерзания грунтов, то электроды сравнения СМЭС-2 и электроды ВЭ устанавливают ниже максимальной глубины промерзания грунта, как можно ближе к сооружению.
	2.1.4 Минимальная рабочая температура на уровне размещения изделия минус 5 ºС.
	2.1.5 Допускается производить установку электродов сравнения СМЭС-2 выше глубины промерзания грунта для данного климатического района, при условии, что минимальная температура грунта в месте установки электродов сравнения СМЭС-2 и электродов ВЭ не ниж...
	2.1.6 Не рекомендуется устанавливать электроды на глубине более 10 м.
	2.1.7 Монтаж электродов сравнения СМЭС-2 и электродов ВЭ допускается производить при температурах не ниже минус 20 ºС.
	2.1.8 При монтаже в условиях отрицательных температур, не допускать заморозку/разморозку изделий более пяти раз.

	2.2 Подготовка электрода сравнения СМЭС-2 к монтажу
	2.2.1 Погрузку, транспортировку и разгрузку электродов сравнения СМЭС-2 необходимо производить без ударов и сотрясений.
	2.2.2 Перед установкой необходимо извлечь электрод сравнения СМЭС-2 из индивидуальной упаковки и осмотреть корпус. На керамическом корпусе не должно быть трещин, сколов, следов масел, красок и других загрязнений.
	2.2.3 Внешним осмотром проверить состояние изоляционной оболочки измерительных кабелей.
	2.2.4 Проверить наличие маркировки на электроде сравнения СМЭС-2. Маркировка должна быть выполнена в соответствии с п.1.6 настоящего руководства по эксплуатации.
	2.2.5 Перед монтажом необходимо снять защитную пленку и выдержать электрод сравнения СМЭС-2 в воде в течение двух суток (электрод ВЭ в воде не выдерживать).
	2.2.6 При необходимости проверки работоспособности электрода сравнения СМЭС-2 провести проверку потенциала по отношению к хлорсеребряному электроду (приложение А) и переходного электрического сопротивления (приложение Б).

	2.3 Подготовка электрода ВЭ к монтажу
	2.3.1 Внешним осмотром проверить состояние электрода ВЭ, в том числе на отсутствие повреждений герметизирующего компаунда пластикового корпуса и изоляционной оболочки измерительного кабеля.
	2.3.2 Проверить наличие маркировки на электроде ВЭ. Маркировка должна быть выполнена в соответствии с п.1.6 настоящего руководства по эксплуатации.
	2.3.3 Перед монтажом электрода ВЭ в грунт удалить предохранительную этикетку, смазку и обезжирить рабочую поверхность стального электрода растворителем Нефрас С2-80/120 или аналогичным.
	2.3.4 При наличии ржавчины зачистить рабочую поверхность стального электрода с помощью наждачной бумаги, до чистого металла.

	2.4 Монтаж
	2.4.1 В случае засыпки сооружения (трубопровода) привозным грунтом, установку электродов сравнения СМЭС-2 и электродов ВЭ рекомендуется производить в такой же привозной грунт. В остальных случаях установку электродов сравнения СМЭС и электродов ВЭ про...
	2.4.2 Перед установкой электрода сравнения СМЭС-2 и электрода ВЭ в шурф сделать «подушку» толщиной 5 ÷ 10 см из влажного измельченного грунта, без крупных твердых включений.
	2.4.3 Опустить электрод сравнения СМЭС-2 за измерительный кабель в шурф. Спуск производить плавно, без ударов, рывков и сотрясений, не допуская повреждения керамического корпуса изделия.
	2.4.4 Установить электрод сравнения СМЭС-2 в подготовленный шурф вертикально на уровне нижней образующей сооружения (трубопровода) и на расстоянии 10 см от его боковой поверхности. Схема установки приведена на рисунке 4.
	2.4.5 Для ускорения выхода электрода ВЭ на рабочий режим и исключения неплотного контакта рабочей поверхности электрода с грунтом стальной электрод обмазать влажным грунтом, не содержащим твердых крупных включений.
	2.4.6 Установить электрод ВЭ в шурф на уровне нижней образующей подземного металлического сооружения (трубопровода) и на расстоянии 10 см от его боковой поверхности. Расстояние между электродом ВЭ и электродом сравнения СМЭС-2 должно быть в пределах о...
	2.4.6.1 При выборе расстояния между электродом ВЭ и электродом сравнения СМЭС-2 необходимо учитывать величину токов катодной защиты, протекающих в месте установки вспомогательного электрода. При больших токах расстояние выбирают минимальным, при небол...
	2.4.6.2 Чрезмерно близкое расположение электрода ВЭ может привести к экранированию электрода сравнения СМЭС-2 и искажению измеренных данных.
	2.4.7 Рабочую плоскость электрода ВЭ располагают перпендикулярно к оси сооружения (трубопровода).
	2.4.8 При небольших размерах шурфа (от бура) допускается устанавливать электрод ВЭ на измерительном кабеле электрода сравнения СМЭС-2 как можно ближе к термоусаживаемой муфте. Схема установки приведена на рисунке 5. При этом электрод ВЭ закрепляется н...
	2.4.9 Осторожно засыпать электрод сравнения СМЭС-2 и электрод ВЭ грунтом, не содержащим крупных твердых включений, толщиной не менее 0,5 м со всех сторон.
	2.4.10 Для ускорения выхода электрода сравнения СМЭС-2 на рабочий режим рекомендуется пролить грунт в месте установки электрода 10÷20 литрами воды.
	2.4.11 Осторожно утрамбовать грунт вокруг электродов.
	2.4.12 Подключить измерительные кабели электрода сравнения СМЭС и электрода ВЭ к соответствующим клеммам КИП или СКЗ.
	2.4.13 При подключении электрода ВЭ в КИП соединить измерительный кабель электрода ВЭ с контрольным выводом сооружения (трубопровод) при помощи электрической перемычки.
	2.4.14 В случае отсутствия КИП, необходимо осуществить временное подключение электрода ВЭ к контрольному выводу сооружения, для чего в комплекте поставляется болт, гайка и шайбы.
	2.4.15 Если сооружение (трубопровод) не подключено к системе ЭХЗ необходимо обеспечить временную катодную защиту вспомогательного электрода.
	2.4.16 Произвести окончательную засыпку электрода сравнения СМЭС-2 и электрода ВЭ грунтом не позднее 30 дней от начала монтажа.
	2.4.17 При засыпке не допускать повреждение изоляции измерительных кабелей. При повреждении изоляции измерительных кабелей надеть на поврежденное место термоусаживаемую трубку с клеевым слоем, устойчивую к условиям эксплуатации (например Raychman CFM ...

	2.5 Проверка монтажа
	2.5.1 Если монтаж производится при отрицательных температурах, проверка производится после оттаивания грунта в месте установки электрода.
	2.5.2 Для проверки монтажа электрода СМЭС-2 измеряют электрическое сопротивление между электродом сравнения СМЭС-2 и контрольным выводом от сооружения (если сооружение на момент монтажа электродов не имеет контакта с землей, используют искусственный з...
	2.5.3 Для проверки монтажа электрода ВЭ измеряют электрическое сопротивление между электродом ВЭ и контрольным выводом от сооружения, аналогично предыдущему пункту. Измеренное сопротивление должно быть от 10 Ом до 10 кОм.


	3  Эксплуатация изделия
	3.1 Общие положения
	3.1.1 При работе системы ЭХЗ на поверхности стального электрода ВЭ возможно образование труднорастворимых солевых катодных отложений (далее - СКО). Образование СКО может быть обусловлено высоким содержанием солей в почве, высокой плотностью тока катод...
	3.1.2 При отсутствии электрической перемычки между измерительным кабелем ВЭ и контрольным выводом трубопровода на стальном электроде ВЭ возможно образование коррозионных отложений (ржавчины).
	3.1.3 При отсутствии поляризации трубопровода необходимо обеспечить временную катодную защиту вспомогательного электрода, например с помощью временного протектора.
	3.1.4 В случае образования СКО или ржавчины потенциал располяризованного электрода ВЭ, относительно электрода сравнения СМЭС-2 значительно отличается от естественного (минус 0,68 В) и измерение поляризационного потенциала становится невозможно.
	3.1.5 В случае образования СКО или ржавчины необходимо демонтировать электрод ВЭ, очистить рабочую поверхность стального электрода с помощью наждачной бумаги, до чистого металла и снова смонтировать.

	3.2 Измерение суммарного потенциала
	3.2.1 Измерение суммарного потенциала подземного металлического сооружения проводят с помощью вольтметра с входным сопротивлением не менее 10 МОм и диапазонами измерений ±2 В ÷ ±10 В. В качестве вольтметра может быть использован прибор Диакор, ИР-1, И...
	3.2.2 Разомкнуть электрические перемычки (при наличии) на КИП между датчиками, находящимися под катодной защитой (например, ВЭ, ДСК, ИКП, БПИ), и контрольным выводом подземного сооружения.
	3.2.3 Наличие «искусственных» дефектов (например, ВЭ, ДСК, ИКП, БПИ), расположенных рядом с электродом сравнения СМЭС-2 и подключенных на момент измерения к сооружению (трубопроводу), может вносить большие погрешности в измерения суммарного потенциала.
	3.2.4 При проведении измерений контрольный вывод трубопровода подсоединяют к входу «+», а измерительный провод медно-сульфатного электрода сравнения СМЭС – ко входу «-» измерительного прибора.
	3.2.5 При наличии блуждающих постоянных токов в земле измерения должны проводиться в течение не менее 10 минут с непрерывной регистрацией результатов через каждые 10 секунд.
	3.2.6 Среднее значение потенциала Uср определяют, как среднее арифметическое значение мгновенных величин, полученных в результате отсчета за весь период измерений по формуле
	3.2.7 После проведения измерений, замкнуть электрические перемычки между датчиками и контрольным выводом сооружения (трубопровода).

	3.3 Измерение поляризационного потенциала
	3.3.1 Измерение поляризационного потенциала можно провести только при наличии установленного электрода ВЭ совместно с электродом сравнения СМЭС-2.
	3.3.2 Измерение поляризационного потенциала проводится методом отключения тока поляризации вспомогательного электрода согласно ГОСТ 9.602. Схема измерения приведена на рисунке 7.
	3.3.3 Измерения проводятся относительно стационарно установленного электрода сравнения СМЭС-2.
	3.3.4 Измерения проводятся специальным прибором, совмещающим в себе вольтметр и коммутирующее устройство, например, Диакор, ИПП-1 и др., в строгом соответствии с руководством по эксплуатации на прибор.
	3.3.5 Измерения поляризационного потенциала проводят в следующей последовательности:


	4  Техническое обслуживание
	5 Хранение и транспортировка
	5.1 Условия хранения
	5.1.1 Условия хранения электродов в части воздействия климатических факторов внешней среды – группа 2 по ГОСТ 15150.
	5.1.2 Электроды хранят в проветриваемых помещениях. При хранении необходимо обеспечить условия, исключающие возможность загрязнения корпуса электрода маслами, красками и другими неэлектропроводящими материалами.
	5.1.3 Не допускается воздействия солнечной радиации на оболочки кабелей.
	5.1.4 Срок хранения с момента изготовления:
	5.1.4.1 Допускается использование электродов сравнения СМЭС-2 после истечения срока хранения при условии проверки его работоспособности по 2.2.6. Перед проведением проверки необходимо подготовить электрод сравнения СМЭС-2 к работе по 2.2.5. Срок вымач...

	5.2 Условия транспортирования
	5.2.1 Электроды могут транспортироваться на любое расстояние любым видом транспорта в заводской упаковке, исключающей механические повреждения электродов в процессе транспортировки.
	5.2.2 Условия транспортирования электродов в части воздействия климатических факторов внешней среды – группа 5 по ГОСТ 15150.
	5.2.3 Условия транспортирования электродов в зависимости от воздействия механических факторов – средние (С) по ГОСТ 23216 и ГОСТ Р 51908.
	5.2.4 Погрузку, транспортировку и разгрузку электродов необходимо производить без ударов и сотрясений любым способом. Выгрузка электродов из открытых ящиков на месте проведения монтажа производится вручную.
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