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ANNEX А. REGULATORY HISTORY 
This operation manual is intended to familiarize the maintenance staff with the composition and the principle of operation of TSS4107 digital resistance measurer (hereinafter - measurer) and contains the information necessary for its proper use in the operation, maintenance, storage and transportation. 
Before turning on the measurer and its intended use, please read this operation manual and follow all the recommendations in it. 
The measurer is included in the State register of measuring instruments approved for use in Ukraine. Registration number is U2968-09. 
The measurer is included in the State register of measuring instruments allowed for use in the Russian Federation. Registration number is 44704-10.
The measurer certification data is written in Annex А.

Developer and manufacturer of the measurer:

Open joint-stock company «Uman factory «Меgameter»,

Sovietskaia str., 49,

Uman, Cherkassy region,

Ukraine,

20300.

http://www.megommetr.com
E-mail: megommetr@um.ck.ua
1 DESCRIPTION AND OPERATION
1.1
Purpose
1.1.1
The measurer is designed to measure current spreading resistance of grounding devices with the help of auxiliary electrodes, active resistance measurement and determination of soil resistivity.
The meter allows to: 
- measure the grounding resistance concentrated, as well as contour (complex) grounding; 
- measure active resistances, including resistance of the conductors of the terrestrial part of the grounding device; 
- to determine the coupling factor between two separate grounding devices; 
- determine soil resistivity.
1.1.2
Meter is manufactured in accordance with GOST 22261-94 "Means of measurement of electrical and magnetic quantities. General technical conditions" and TУ У 33.2-00226106-013:2009 "Grounding resistance meter ЦС 4107. Specifications. "
1.1.3 Normal application conditions of the meter according to GOST 22261 and point 5.3.1 of the operation manual.
1.1.4 According to the values ​​of influencing quantities characterizing climatic and mechanical influence in the working operating conditions, the meter is related to measuring means of group 4 according to GOST 22261. 
Working application conditions: 
- ambient temperature from -10 º C to +55 º C; 
- relative humidity up to 90% at 30 º C.
1.2 Technical characteristics
1.2.1 Indication of the measurement results is alphanumeric on a liquid-crystal display with micro-light (further – LCD indicator).

1.2.2 Power supply of the meter consists of eight Ni-MH batteries with the dimension type AA, the voltage of 1.2V, capacity of at least 2A per h.
         1.2.3 Consumption current strength of the meter from batteries is not more than 1.0 A. 
           1.2.4 Measuring range - from 10 megaohm to 20 kiloohm. 
Permitted values ​​for the resistance of electrodes for measurable resistances (Rизм) are shown in Table 1.1 (where RП1, RП2 are resistances of potential electrodes and RТ1, RТ2 - resistance of current electrodes).

Тable 1.1

	Measurable resistances
	Measuring range of permitted values for the resistance of:

	
	potential electrodes
	current electrodes

	
	 RП2 or sum
(RП1 + RП2)
	 RТ2 or sum 
(RТ1 + RТ2)

	10 mОm – 1 Оm
	0 – 5 kОm
	0 – 1000×Rизм
but not more than 50 kОm

	1,001 Оm – 20 kОm
	0 – 50 kОm
	


1.2.5
Operation mode is recursive short-time, measuring up to 1 minute, interval time till the reset is not limited.

1.2.6 The meter provides: 
а) automatic selection of a resistance unit selection or its submultiple and multiple values (mОм; Оm; kОм);
b) Battery charge from the power supply and the vehicle electrical system via the cigarette lighter socket;
c) indication of the process and the degree of battery charge; 
d) automatic shut-off in no more than 120 seconds after final shut-off;
e)  storing in a memory the results of 50 previous measurements; 
е) automatic disconnection from power supply when the battery voltage     

drops  below 8.8 V; 
          g) indication: occurrence of alternating voltage interference with the frequency of 50 Hz on potential clips on potential clips over 7 V; exceeding the allowable resistance of electrodes.
1.2.7 Warm-up time is immediately after startup.
1.2.8 Number of measurements in normal conditions with fully charged batteries is not less than 500. 
          1.2.9 Degree of protection for the meter is IP42 according to GOST 14254-96 "Degrees of protection provided by shells (code IP)».
1.2.10
Dimensions - 230 mm x 140 mm x 59 mm.
1.2.11
Weight, kg, not more than: 
- Meter with batteries - 1; 
- Power supply - 0.3. 
          1.2.12 Meter refers to the measurement instruments of accuracy class 2.5. The limits of permissible relative basic error of measurement equal ± 2,5% of the measured resistance. 
          1.2.13 Measurement error caused by exposure to alternating voltage interference of sinusoidal form of 50 Hz frequency and voltage up to 7 V must be within the permitted value of the relative basic error. 
          1.2.14 Limits of additional permitted error of the meter caused by changes in ambient temperature from normal to any within the operating temperature, equal half the relative basic error limits for every 10 ( C change of the temperature.
          1.2.15
 Limits of permitted additional error of the meter, due to changes in the ambient relative humidity up to 90% at the temperature of 30 ( C, equal to the limits of the relative basic error. 

1.2.16
Measurement error caused by the influence of an external magnetic field with induction 0.5 mT and sinusoidal time-varying with the frequency of 50 Hz shall be within the limits of permissible value of the relative basic error.
1.2.17
When the power supply voltage ranging within the limits from 8.8 V to 12 V, then the measurement error of the meter is within the limits of the permitted value of the relative basic error. 
          1.2.18
Rate of the average life of the meter to failure is 10,000 hours.
1.2.19
Average lifetime of the meter is 10 years.

          1.3 Composition of the item
1.3.1 Delivery set of the meter is shown in the Table 1.2:


Таble 1.2
	Description
	Quantity

	Grounding resistance meter ЦС4107
	1 piece

	Bag
	1 piece


	Strap
	1 piece

	1,2 V battery of АА form factor
	8 piece

	Power supply unit 12 V, 0,7 А
	1 piece

	Car adapter
	1 piece

	Clamp
	1 piece

	Conductor
	1 piece

	Nozzle
	3 piece

	Operations manual
	1 copy


The meter can be used with complete accessories P4126M2 that comes on a separate order TУ25-04-1328-76.
1.4 Structure and functioning
1.4.1 The meter is made ​​in the case of high impact plastic. The exterior of the meter is given in Figure 1.1.

[image: image3]

1 – measuring fans (Т1, Т2 – current fans, П1, П2 –voltage fans).

2 – LCD display.


3 – battery charge indicator.


4 – button ON/OFF (off and on of the meter).


5 – LIGHT button (off and on of the LCD-indicator illumination).


6 – connection socket of the power supply (central connection - plus).


7 – MEASUREMENT button.


8 – memory recall buttons for the results of previous measurements

9 – strap attachment point for the meter carrying.

Figure 1.1 – The exterior of the meter
1.4.2 On the back side of the case there is a compartment for batteries installation.
1.4.3 Operation and function principle of the meter are based on the measurement of the voltage drop on the measured resistance in passing the measuring current. 
          The meter generates measuring pulse current of alternating polarity with the frequency of 128 Hz, the amplitude values ​​of the current not exceeding 350 mA, maximum voltage output value  not exceeding 36 V.  
The voltage from the measured resistance and the current sensor is converted with the analog-to- digital converter (ADC) and is delivered to a microcontroller which calculates the resistance. Conversion result corresponding to the value of the measured resistance is displayed on the LCD display. 
The microcontroller operates the work of ADC and performing of the functions meter functions (1.2.6).
1.5 Labeling and sealing
1.5.1 On the meter bear the following marks and symbols: 
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	–
Accuracy class designation; 
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	–
Test voltage, kV; 
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	–
Class II protection equipment (electrical circuit is protected by reinforced insulation);
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	– manufacturer’s trademark;

	Т1, Т2
	– current fans;

	П1, П2
	– voltage fans;

	САТ ІІІ
	– Installation category (overvoltage category); 

	IP42
	– degree of protection provided by the shell;
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	– power supply connection socket;
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	– Attention! (see Operations Manual);
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	–
Approval mark of measuring equipment of Ukraine; 
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	–
Conformity mark of the type of measuring equipment of Ukraine; 
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	 – A sign of approval of measuring instruments of the Russian Federation; 


	№ …
	–
serial number of the meter; 

	20…
	–  year of manufacture.


	
Note 1. Designation of connecting clams T1, P1, P2, T2 corresponds to the designation of connecting clams E, ES, S, H, recommended in DSTU EN 61557-5:2005 «Electrical safety of low voltage distribution systems of the voltage up to 1000 V and 1500 V of alternating current. Equipment for testing, measuring or monitoring of security measures. Part 5. Resistance to earth. (EN 61557-5:1997, ІDT). "
Note 2. In case of the absence of a certificate the appropriate sign is not applied on the meter.



1.5.2 Sealing the meter is carried on the back side of the case in the recess mounting holes. 
          
1.6 Packing
1.6.1 The meter pack must comply with GOST 9181-74 "Electric meters. Packaging, labeling, transportation and storage" and design documentation Бa 2.718.028. 
The meter is packed in an individual packaging (bag) as a set according to the Table 1.2. A bag is packed in a consumer packaging (cardboard box). 
          Packed meters are placed in shipping containers for transportation.

1.6.2 Transport packaging, weight and dimensions of packages for design documentation Ба2.718.028.

For carriage by rail there are small and low-tonnage dispatch types.

2 INTENDED USE
2.1 Enabling, disabling and power supply of the meter
2.1.1 To turn on the meter press the ON / OFF button. 
Note. In this manual in all cases under the push of a button it is assumed pressing it and then releasing. 
          2.1.2 Switching off the meter takes place automatically upon the expiration of (90 - 120) after the end of work or after pressing the ON / OFF button. 

2.1.3 Power supply to the meter comes from batteries. Power supply and car adapter of the meter delivery set are designed for the battery charge.
2.2 Battery charge

2.2.1 To check the state of charge of the battery. To switch on the meter. On LCD-indicator there will be show the result of the last measurement (Figure 2.1). 

[image: image13]

where:
1 – number of measurement; 2 – battery symbol;

                    3 – measurement result.
Figure 2.1

To estimate the state of  the battery charge according to the completing of a the charge icon:

– 
[image: image14] The batteries are discharged;

– 
[image: image15] Batteries are charged in part;
– 
[image: image16] batteries are charged completely. 
where: 1 - number of measurements; 2 - battery symbol; 
                     3 - measurement result. 

          2.2.2 To charge the batteries it’s necessary to connect the supplied power adapter to the AC supply of  220 V socket or to the connector of a car adaptor to the car cigarette lighter, and the mating connector to be connected to the meter. Indicator glow “Charge” signals about the battery charge process. Completion of the charge is signaled by the decrease of the light intensity of the glowing of the “Charge” indicator. Slight heating of the battery cover is allowed. In case of strong heating of the cover immediately disconnect the meter from the charger and check sanity of your battery.
2.2.3 Recommended time of the battery charge is till their full discharge to full charge (12 – 15) hours (depending on the type of batteries used). 
          2.2.4 When working with the meter at the time of battery discharge below the acceptable level, the LCD display will show information about their discharge (Figure 2.2). This meter will be automatically The automatic disconnection will take place after that.

[image: image17]
Figure 2.2
2.3 Safety provisions
2.3.1 As to the safety, the meter meets the requirements IEC 61010-1:2005 of DSTU "Safety requirements to the electrical equipment for measurement, control and laboratory use. Part 1. General requirements"and GOST 51350-99" Safety of electrical instrumentation and laboratory equipment. Part 1. General requirements"*) 
The meter refers to the installation category products (overvoltage category) IIІ, pollution degree 2 according to DSTU IEC 61010-1. 
          2.3.2 The meter has reinforced insulation. The class of protection against electric shock is II. 
          2.3.3 WARNING! DO NOT CONNECT THE METER AND MEASURE THE RESISTANCE WITHOUT MAKING SURE THAT THE OBJECT IS DE-ENERGIZED. 
2.3.4 The voltage at the terminals of the current meter is safe.
2.3.5 Electromagnetic compatibility meter meets the requirements of IEC 61326-1:2002 DSTU " Electrical equipment for measurement, control and laboratory use. Part 1. Requirements for Electromagnetic Compatibility (EMC)."
_________________________

*) For the meters meant for delivery to the Russian Federation

2.3.6 When using the meter it’s necessary to be guided by the requirements ДНАОП 0.00-1.21-98 "Guidelines for Safe Use of Consumer Rules" GOST 12.3.019-80 "Test & Measurement electric. General technical requirements"and "Rules of safety in the operation of electrical installations”. "
           2.3.7 Insulation between the measuring contacts and the meter case was tested during one minute by AC voltage of 1 kV (rms), 50 Hz according to GOST R 51350. 
           2.3.8 Insulation resistance between shorted measurement terminals and the meter case is at least 40 megohms. 
            2.3.9 Do not operate the meter if: 
- the object of measurement is not energized; 
- the surface of the housing in the area of ​​the measuring contacts is contaminated; 
- there is mechanical damage to the shell; 
- insulation has defective cords. 
           2.3.10 In the battery compartment other AA size batteries can be inserted and connected, including those not subject to charge.
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 IF IN THE BATTERY COMPARTMENT THERE ARE THE BATTERIES NOT SUBJECTED TO CHARGING, IT IS NOT ALLOWED TO CONNECT THE METER TO THE POWER SUPPLY!
2.4 Meter connection diagrams to the object of measurement and auxiliary electrodes 
2.4.1 Four-wire connecting diagram of the meter is shown in Figure 2.3.
 Four-wire connecting diagram of the meter should be used when measuring earth resistance, determining soil resistivity and resistance measurement conductors of the ground part of the grounding device. 
          To measure the resistance of the ground part of the grounding device it’s necessary to  connect the delivery set wire to terminals T1, P1 of the meter, and the terminals T2, P2 to connect with insulated wires of the required length, the ends of which are connected together and connected to the delivery set clamp. Then it is required to connect the probe to the hull of the grounded conductor equipment and clamp – to the ground wiring bus, with the place of connection to the metal pre-stripped. It is recommended to connect the ends of the wire with the delivery set caps.

[image: image19]
where RЗis a measurement object,


RП, RТ – resistance of the potential and current electrode,


lЗП, lЗТ, lПТ – distance of the installation of potential and current electrodes from the measurement object and among themselves.

            Figure 2.3 - Four-wire connecting diagram of the meter 
           
            2.4.2 Three-wire connecting diagram of the meter. 
Three-wire connection diagram of the meter (Figure 2.4) is to be used in the same cases as a four-wire one, when connecting two wires to the object of measurement is difficult or when the resistance of the earth is large compared to the active resistance of the conductor from RЗ to terminals Т1–П1, as it enters directly into the measurement result.

[image: image20]
Figure 2.4 - Three-wire connection of the meter 
         2.4.3 Two-wire connection of the meter. 
Wire circuit meter (Figure 2.5) to be used in the health check meter, and for control of the measuring circuit integrity monitoring and measuring resistances.

[image: image21]
 Figure 2.5 - Two-wire connection of the meter 
           2.4.4 Wiring the meter to determine the coupling coefficient between two separate grounding is shown in Figure 2.6.

[image: image22]
where RM and RN are measurement objects
          Figure 2.6 –Wiring for determining the coupling coefficient 
2.4.5 Wiring the meter for determining soil resistivity - A four-electrode Venus setting (Figure 2.7).

[image: image23]
where а is a distance between the electrodes.

Figure 2.7
2.5 Grounding resistance measurement
2.5.1 Grounding resistance measurement has to be done according to the scheme in Figure 2.3 or Figure 2.4. Spacing of the electrodes (rp, RT) should be carried out a single-beam or double-beam on schemes. Distances lZP, lZT, lPT are according to Table 2.1, while lZP, lZT should be measured from the geometric center of the earthing circuit.
Тable 2.1

	Earthing
	Вид и схема разноса RП и RТ
	Spacing, m

	
	
	lЗТ
	lЗП
	lПТ

	Focused (dotty) RИЗМ 

[image: image24]
	Single-beam

[image: image25]

	Maximum possible, but not less than 30
	0,62 lЗТ
	0,38 lЗТ

	
	Double-beam
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	Тhe same
	lЗТ
	0,5 lЗТ

	Contour (complex)


[image: image27]
	Single-beam

[image: image28]
	Maximum possible, but not less than 1,5 D + 30
	0,62 lЗТ
	0,38 lЗТ

	
	Double-beam

[image: image29]
	Тhe same
	lЗТ
	0,5 lЗТ

	
Note: Increasing the distance lЗТ and the corresponding change of lЗП and lПТ reduces systematic error and increases the accuracy of measurement of earth resistance.


2.5.2 Determine the type of circuit and electrode spacing and to set electrode RТ at a maximum distance from the earth electrode. On the recommendations of Table 2.1 to determine a place for Rp electrode and install it. 
          2.5.3 Connect the meter to the earth electrode and the auxiliary electrode and RП and RТ.  Prevent the situation when: the connecting wires are in parallel transmission line route, the conductors to the current and potential electrodes are next to each other, in other words that the area of ​​the measurement is free of bulky metal. 
Wiring from the terminals T1 and P1 to the earth electrode should be carried out on one-piece metal at a distance of (0.1 ... 0.3) m from each other. 
          
  2.5.4 Turn on the meter.
  2.5.5 Press MEASUREMENT button. The display will show information (Figure 3.8).

[image: image30]
Figure 2.8
2.5.6 After completion of the measurement process the result of the measurement will appear on the displayt (Figure 2.1). 
If the electrode resistance RT or RT and Rp or Rp are more than acceptable (paragraph 1.2.4), then the display will show "RESISTANCE Rp IS ABOVE NORMAL" or "RESISTANCE Rt IS ABOVE NORMAL" or " RESISTANCE Rt AND Rp ARE ABOVE THE NORMAL". If the interference voltage between terminals P1, P2 is stronger than 7 V, then the display will show "INTERFERENCE LEVEL ABOVE THE NORM". If there are defects  in the current or potential measuring circuit preventing from  measuring (bad contact in the joints, open circuit, the object resistance is too large)  the display will show the following information "DESCREPANCIES IN THE MEASUREMENT CIRCUIT."
Note 1. To measure the resistance of the grounding of the tangent tower  it’s necessary to disconnect it from the ground wire. 
When it is impossible and if the cable off the ground loop is not under the foundation supports and is not aligned with it, disconnect the ground path from the support and measure the resistance of the earthing circuit supports using the usual method according to 2.5. Multiply the result of the measurement by a factor 1.2, taking into account the mutual influence of loop impedance grounding and foundation support. 
If a ground loop is combined with the foundations, the influence of their mutual resistance is significant, and the results of measuring the resistance of the disconnected from the support contour are unreliable. 
Note 2. When measuring resistance to the current spreading from a long straight horizontal earthing, it’s necessary to place auxiliary electrodes RT and Rp on both sides of the earth electrode (Figure 2.9).

[image: image31]
Figure 2.9 

2.6 Determination of the coefficient of mutual-coupling between two separate groundings
2.6.1 Following the procedure of subsection 2.5, to measure the earth resistance of the earthing RM , and then - earthing RN.
2.6.2 To measure the resistance of RMN according to the scheme of Figure 2.6.

2.6.3 To calculate the coupling resistance between groundings according to the formula 2.1:
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2.6.4 Calculate the coupling factor according to the formula 2.2:
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2.7 Measurement of soil resistivity
         2.7.1 Connect the meter to the current and potential electrode according to the scheme of figure 2.7. 

         2.7.2 Turn on the meter and simultaneously press the buttons «▼» and “LIGHT” and enter the measurement mode of soil resistivity. The display shows information (Figure 2.10)
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Figure 2.10
2.7.3 Press the button “LIGHT”, the display shows information (Figure 2.11)
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Figure 2.11
With the help of buttons «▼» or «▲» set the distance а between the electrodes. Setting range а is from 1 m to 99 m with the pitch of 1 m 
To enter value а ​​into a memory of the meter press again” LIGHT” button. Symbol ( will appear on a display on the left from the battery symbol. 
        2.7.4 Press the “MEASUREMENT” button. After completion of the measurement the following information will appear on the display (Figure 2.12)
                                      [image: image36.png]



Figure 2.12
Soil resistivity ( is calculated by the meter according to the formula 2.3
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2.7.5 To exit the soil resistivity measurements press simultaneously buttons «▼» and LIGHT, and the display will show information (Figure 2.13)
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Figure 2.13

Meter exits the mode of soil resistivity measurement also after disconnection of the power supply of the meter. 

          2.8 Measurement of homogeneous soil resistivity with the test electrode
2.8.1 Take a test electrode with certain geometric dimensions, for example a steel rod with a diameter d and push it into the test soil to the l depth.
2.8.2 Connect the meter according to scheme of figure 2.3 or figure 2.4 and measure current flowing test resistance R.
2.8.3 To calculate the soil resistivity ρ by the formula 2.4:
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3 MAINTENANCE
3.1 Maintenance is limited to compliance with the rules of operation, storage and transportation of the meter. 

3.2 Repair of the meter should be carried out only in specialized repair shops or at the factory. 

3.3 Maintenance of batteries should be carried according to the technical documentation and companion documentation on batteries. 

3.4 The meter after the repair or after the end of a recalibration interval, is subject to the periodic checkout to the extent of Section 5 of this manual.
4 ТRANSPORTATION AND STORAGE
4.1 Transportation and storage of the meter is carried out in accordance with GOST 22261 to the measuring equipment of group 4. 
          The meter can be transported by all types of covered transport. 
Extreme conditions of transportation: 
- Ambient temperature from -50 º C to 70 º C; 
- Relative humidity of ambient air: 95% at 30 º C; 
- Multiple mechanical shocks with acceleration of 100 m/s2 and pulse duration of 16 ms. 
         4.2 For rail transport types dispatches - small and low-tonnage. 

         4.3 To store the meter in manufacturer's packaging at an ambient temperature of 0 ( C to 40 ( C and relative humidity up to 80% at 35 ( C. 

         4.4 The unpacked meter should be stored at an ambient temperature of 10 ( C to 35 ( C and relative humidity up to 80% at a temperature of 25 ( C.
5 VERIFICATION
5.1 Section VERIFICATION of the Operations Manual is approved by the First Deputy General Director of the State Enterprise "Ukrmetrteststandard" N.S.Zhaldak based on the results of state acceptance tests of the earth resistance meter TSS4107 18.12.2009.
VERIFICATION section of the Operating Manual sets out the conditions, scope, methods and means of initial and periodic verifications, as well as handling procedures of verification results of the ЦС4107 earth resistance meter. 

The calibration interval is set for one year. 
           VERIFICATION section is designed in accordance with the requirements DSTUA2708: 2006 ""Calibration of measuring equipment. The organization and conduct procedure", GOST 22261-94 "Means of measurement of electrical and magnetic quantities. General technical conditions" and DSTU-H RMG 51:2006" Metrology. Documents for calibration of measurement techniques. The main provisions (RMG 51-2002, IDT)». 
           5.2 Operations and means of verification
          5.2.1 During verification, perform and apply methods of verification specified in Table 5.1.
Table 5.1

	Operation
	Operations Manual paragraph
	Verification instruments and their technical characteristics
	Necessity to fulfill this operation while:

	
	
	
	release from the production after repair
	operation and storage

	Check of the measurement conditions
	5.3.1
	Thermometer, 10-50 °С, Δ=0,1°С;
psychrometer,(10-90)%, Δt=0,2°С;
barometer(80-106)кПа, Δ=0,2кПа;

teslometer of 43205/1 type
(0-199)мТл, cl 4/4;

voltmeter Д5081 
(0-7,5/15/30/60) В, cl 0,2
	Yes
	Yes

	Visual inspection
	5.5.1.1
	–
	Yes
	Yes


Continuation of the table 5.1

	Operation
	Operations Manual paragraph
	Verification instruments and their technical characteristics
	Necessity to fulfill this operation while:

	
	
	
	release from the production after repair
	release from the production after repair

	Dielectric breakdown test for insulation
	5.5.2.1
	Device for measuring electric strength of insulation УПУ-10, voltage 0-3/10 kV, 
0,65 kV(А, cl. 4;

stopwatch С1-2А, division value 0,5 s
	Yes
	No

	Determination of insulation resistance
	5.5.3.1
	Мegaohmmeter ЦС0202, working voltage 100В-2,5кВ, resistance measurement range 200 kОm-100 Gom,  

relative error ± 2,5 %
	Yes
	No

	Testing
	5.5.4.1–5.5.4.3
	–
	Yes
	Yes

	Determina-tion of the relative basic error
	5.5.5.1,
5.5.5.2
	Resistance bank Р33 class of accuracy 0,2, resistance range 0,1…99999,9 Оm;  

resistance coil Р310 – class of accuracy 0,02, rated resistance 10 mОm; 

resistance coil Р321 – class of accuracy 0,01, rated resistance 1 Оm
	Yes
	Yes

	Registration of the verification results 
	5.6
	–
	Yes
	Yes

	Note. During the inspection it is allowed to use other control means allowing determination (control) of metrological characteristics with the required accuracy.


5.2.2 Upon the receipt of negative results during one verification it’s necessary to stop verification of the meter.
5.3 Conditions of verification and preparation for it
5.3.1 Verification of meter performed in normal conditions of use: 
- ambient temperature, º C ... 20 ± 5; 
- relative humidity,% ...... 30 - 80; 
- barometric pressure, kPa .................. 84 - 106; 
- power supply battery voltage from 8.8 V to 12 V. 
5.3.2 Meters subject to verification, verifying instrument and accessories before verification have to be kept in normal conditions of use at least for 2 hours. 
          5.4 Safety requirements
          5.4.1 Safety requirements are in accordance with point 2.3 of this Operating Manual.
5.5 Conducting of verification 
5.5.1 Visual inspection
5.5.1.1 During the visual inspection to check:
( matching completeness (for periodic verification no bags and belts are allowed); 
( clear visibility of marked signs and symbols; 
( lack of unsatisfactory fastening parts and electrical connections; 
( absence of cracks, scratches, dirt and other imperfections that hinder reading; 
( absence of gross mechanical damage of the outer parts of the meter. 
Having received positive results of external examination it’s possible to continue checkout.
5.5.2 Dielectric breakdown test for insulation
5.5.2.1 Dielectric strength of the meter insulation and power supply should be checked on the Device for measuring electric strength of insulation УПУ-10. 

Before the checkout to remove the batteries from the compartment of the meter. 
The test voltage is applied: 
- with the value of 1 kV between terminals connected together and gauge metal foil tightly adjacent to the surface of the microhmmeter; 
- with the value of 3 kV between pins connected together and metal foil tightly adjacent to the surface of the power supply; 
- with the value of 3 kV between pins connected together and connected together with the help of the output pins of the power supply connector. 
The metal foil does not have to cover the clamping zone and network pins at a distance of 20 mm. 
Test voltage of the alterating current of 50 Hz frequency has to be raised gradually to the required level and hold for 1 min, then gradually reduced to zero. 
Verification results are considered positive, if there was no breakdown of the insulation meter. 
          5.5.3 Determination of insulation resistance 
5.5.3.1 The insulation resistance between the circuits of voltage application according to 5.5.2.1 should be measured by megaohmmeter with an operating voltage of 500 V. The readout has to be carried out within 1 min after the application of voltage. 
Verification results are positive if the insulation resistance is more than 40 MOm.
5.5.4 Testing 
5.5.4.1 When testing the meter it’s necessary to check the functioning of all the buttons, the ability to reliably connect the power supply, battery charging capability, light indication of charging batteries and providing storage in the memory of the last 50 measurements. 
5.5.4.2 Charge and indication of charging the battery is determined by the glow of the charge indicator under the meter connected to the network of 220 VAC through the power supply. 
5.5.4.3 To fulfill the control of the measurement results stored in the memory of measurements  in the following sequence: 
- Press the ON / OFF; 
-To read the results of previous measurements by alternate brief pressing the button «▼» or «▲» 
5.5.5 Determination of relative basic error 
5.5.5.1 Relative basic error is determined by comparing meter readings with the resistance value of the working standard connected according to the scheme of figure 5.1.

[image: image40]
where RП2, RT2 – - plug resistance R33, imitating the electrode resistance (1.2.4); 
Rizm - working standard. 
Figure 5.1 – Scheme for the relative 
basic error determining
5.5.5.2 Relative basic error should be determined in the points:
– 10 mОm, 1 Оm, 100 Оm, 1 kОm, 20 kОm with RT2=RП2=0;

– 10 mOm with RT2=10 Оm, RП2=5 kОm;

10 milliohms with RT2 = 10 ohms, RP2 = 5 ohms
– 1 Оm with RT2=1 кОm, RП2=5 kОm;
– 100 Оm with RT2=50 кОm, RП2=50 kОm;
– 1 kОm with RT2=50 kОm, RП2=50 kОm;

– 20 kОm with RT2=50 kОm, RП2=50 kОm;

in the following sequence: 
- Set the value of the working standard (Ri0), corresponding to the resistance of the target point and the corresponding values ​​of RP2, RT2; 
- To measure resistance and secure meter reading (Ri); 
- Calculate the relative basic error δi in per cents in the i-th target point according to the formula: 
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Calibration results are positive if the relative basic error in each target point does not exceed 2.5%.
5.6 Registration of verification results 
5.6.1 Positive results of initial verification to register by the entry in the Operations Manual and stamp verification mark on the body of the meter. 
5.6.2 The results of periodic verification to be recorded in the minutes. The report form sheet is arbitrary. 
5.6.3 Positive results of periodic verifications to be issued as a Certificate according to Annex A of DSTU 2708 and apply the verification mark on the meter body. 
5.6.4 Negative results of periodic verifications to be issued as a certificate of unfitness according to the form of Appendix B of DSTU 2708 stating the reason of discarding. Decal of the previous periodic verification should be annihilated and a note should be made in the Operations Manual. 
5.6.5 In countries where the ЦС4107 meter approved as a type of measuring equipment, calibration results should be formalized according to the procedure established by the National Metrology Body.
6 DISPOSAL 
6.1 The meter does not pose a hazard to life and health of people, it does not make adverse impacts on the environment, it is made of materials that are allowed to use by the state sanitary-epidemiological service and after-service (operation), does not require special disposal methods.[image: image42.png]
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