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Safety Alert Symbol : /A

READ and UNDERSTAND all safety alert
symbols: /A in this manual.

Failure to read and understand safety instructions
can result in INJURY or DEATH

Limited Warranty

This meter is warranted to the original purchaser against
defects in material and workmanship for 3 years from the
date of purchase. During this warranty period, Manufacturer
will, at its option, replace or repair the defective unit,
subject to verification of the defect or malfunction.

This warranty does not cover fuses, disposable batteries,
or damage from abuse, neglect, accident, unauthorized
repair, alteration, contamination, or abnormal conditions of
operation or handling.

Any implied warranties arising out of the sale of this
product, including but not limited to implied warranties of
merchantability and fitness for a particular purpose, are
limited to the above. The manufacturer shall not be liable
for loss of use of the instrument or other incidental or
consequential damages, expenses, or economic loss, or for
any claim or claims for such damage, expense or economic
loss. Some states or countries laws vary, so the above
limitations or exclusions may not apply to you.
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Safety
/\ Warning" and "/\ Caution" Alert Symbol

/\ Warning" Alert Symbol

that could cause BODILY HARM or
DEATH.

A"/\ Warning" Statement identifies
hazardous conditions and actions

/\ Caution" Alert Symbol

A"/\ Caution" Statement: identifies
conditions and actions that could
DAMAGE the Meter or the equipment
under test.

/\ Warning" and "/\ Caution" :

25 /\ Warnings

» When using test leads or probes, keep your fingers
behind the finger guards.

» Remove test lead from Meter before opening the battery
door or Meter case.

+ Use the Meter only as specified in this manual or the
protection by the Meter might be impaired.

» Always use proper terminals, switch position, and
range for measurements.

» Never attempt a voltage measurement with the test
lead inserted into the A input terminal.

« Verify the Meter’s operation by measuring a known
voltage. If in doubt, have the Meter serviced.

* Do not apply more than the rated voltage, as marked
on Meter, between terminals or between any terminal
and earth ground.

+ Do not attempt a current measurement when the open
voltage is above the fuse protection rating. Suspected
open circuit voltage can be checked with voltage function.

* Only replace the blown fuse with the proper rating as
specified in this manual.

» Use caution with voltages above 30 Vac rms, 42 Vac
peak , or 60 Vdc. These voltages pose a shock hazard.

« To avoid false readings that can lead to electric shock

2
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and injury, replace battery as soon as low battery
indicator + appears.

« Disconnect circuit power and discharge all high-voltage
capacitors before testing resistance, continuity, diodes,
or capacitance.

« Do not use Meter around explosive gas or vapor.

« To reduce the risk of fire or electric shock do not
expose this product to rain or moisture.

E /\ Cautions

+ Disconnect the test leads from the test points before
changing the position of the function rotary switch.

» Never connect a source of voltage with the function
rotary switch in Q /9 /) / = ~, A/ 4/ Hz position.

+ Do not expose Meter to extremes in temperature or
high humidity.

* Never set the meter in — A, A function to measure the
voltage of a power supply circuit in equipment that
could result in damage the meter and the equipment

under test.

Symbols as Marked on The Meter :

: AC (Alternating Current)

: DC (Direct Current)

: Caution, Risk of Electric shock. To alert you to the
presence of a potentially hazardous voltage.

: Caution, Risk of Danger. Refer to #Warnings and
Cautions in the manual.
Double Insulation protection against electric shock.

€ : Conforms to European Union directives.
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Symbols and Terms in The Manual
Symbols :

/\ : Caution, Risk of Danger.

/\ Warning : Identifies hazardous conditions and actions
that could cause BODILY HARM or DEATH

/\ Caution : |dentifies conditions and actions that could
DAMAGE the meter or equipment under
test.

= : Fuse.

Terms :

CAT Level : Over Voltage Category Level, indicates
measurement can be performed at which measuring circuit
level. The different level measuring circuit has different high
transient stresses voltage.

PER IEC 1010 OVERVOLTAGE INSTALLATION
CATEGORY OVERVOLTAGE CATEGORY |

Equipment of OVERVOLTAGE CATEGORY I is equipment
for connection to circuits in which measurements are taken
to limit the transient overvoltage to an appropriate low level.
Note examples include protected electronic circuits.

OVERVOLTAGE CATEGORY II

Equipment of OVERVOLTAGE CATEGORY Il is energy
consuming equipment to be supplied from this fixed
installation.

OVERVOLTAGE CATEGORY Il

Equipment of OVERVOLTAGE CATEGORY lll is equipment
in fixed installations. Note examples include switches in
this fixed installation and some equipment for industrial use
with permanent connection to the fixed installation.

OVERVOLTAGE CATEGORY IV

Equipment of OVERVOLTAGE CATRGORY IV is for use at
the origin of the installations. Note examples include
electricity meters and primary over-current protection
equipment.
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PER IEC1010 Pollution degree

POLLUTION

Addition of foreign matter, solid, liquid or gaseous (ionized
gases), that may produce a reduction of dielectric strength
or surface resistivity.

POLLUTION degree

For the purpose of evaluating spacing of this product, the

following degrees of POLLUTION in the microenvironment

are defined.

POLLUTION DEGREE 1

No POLLUTION or only dry, non-conductive POLLUTION

occurs. The POLLUTION has no influence.

POLLUTION DEGREE 2

Normal POLLUTION only non-conductive POLLUTION

occurs. Occasionally, however, a temporary conductivity

caused by condensation must be expected.

POLLUTION DEGREE 3

Conductive POLLUTION occurs, or dry, non-conductive

POLLUTION occurs which becomes conductive due to

condensation, which is expected.

NOTE : In such conditions equipment is normally protected
against exposure to direct sunlight, precipitation,
and full wind pressure, but neither temperature nor
humidity is controlled.

Safety Compliance And Certification

Safety compliance

The Meter conform to CENELEC LVD (Low-Voltage
rective) 73/23/EEC and EMC (Electromagnetic
Compatibility directive) 89/336/EEC

The Meter meet the requirements to IEC 61010-1 (2001) ,
EN 61010-1 (2001), UL 3111-1 (Jan.1994)

CSA C22.2 NO.1010-1-92 +A2: Feb. 1997

Safety Certification : C€
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Introduction

Unpacking and Inspection

Upon removing your new Digital Multimeter from its
packing, you should have the following items.

1. Digital Multimeter.

2. Test lead set (one black, on red)

3. User Manual.

4. Protective holster.

Environmental Conditions

This product is safe at least under the following conditions:

1. Indoor Use

2. Altitude up to 2000 Meter

3. Operating Temperature and Relative Humidity :
Non-condensing £10°C ,11°C ~ 30°C ( < 80% R.H)
31°C ~40°C (£ 75% R.H), 41°C ~ 50°C (< 45% R.H),

4. Storage Temperature and Relative Humidity :

-20°C ~ 60°C (0 ~ 80% R.H) when battery removed from
Meter.

. Pollution degree 2

6. Installation category :
The standard 70 series models meet the requirements
for double insulation to IEC 61010-(2001), EN61010
(2001),UL3111-1(6.1994), CSA C22.2 NO.1010-1-92 to
terminals:
VIQIpA : Cat. IV 600 Volts, Cat. Ill 1000V

A : Cat. IV 500 Volts for 72/73

7. Shock Vibration : Sinusoidal vibration per Mil-T-28800E
(5 ~55 Hz, 3g maximum).

8. Droop Protection : 4 feet droop to hardwood on concrete
floor.

(2]
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The Meter Description

Front Panel lllustration

1. 6000 counts LCD display.

2. Push-buttons for features.

3. Rotary switch to turn the Power On or Off and to select a
function.

4. Input Terminal for A current function.

. Input Terminal for all functions EXCEPT current (A)

functions.

6. Common (Ground reference) Input Terminal for all

functions.

)]

@ Display

® Features

©® Functions &
Power On/Off

O A Input

@ HcHzVQuA
Input

® COMMON Input

Making Basic Measurements

Preparation and Caution Before Measurement

/\ : Observe the rules of
/\ Warnings and A\ Cautions.

When connecting the test leads to the DUT (Device Under
Test) connect the common (COM) test lead before
connecting the live lead ; when removing the test
leads removing the test live lead before removing the
common test lead.

The figures on the following pages show how to make
basic measurements.
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Measuring AC/DC Voltage And Frequency

The non-zero display reading is normal when the meter test
leads are open, which will not affect actural measurement
accuracy. The meter will show zero or close to reading
when the test leads are shorted. In reading AC voltage or
current, reading-settling time increases to several seconds
at the low end of AC voltage and current ranges in rms
models.

Measuring Resistance
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B /\ Cautions

To avoid possible damage to the Meter or to the
equipment under test, disconnect circuit power and
discharge all high-voltage capacitors before measuring
resistance.

Note — The Meter provides an open voltage < —-1.5V to the
circuit under test that causes the diode, transistor junction
to conduct so it is better to disconnect the resistance from
the circuit to get a correct measurement.

The resistance of test leads is about 0.1Q ~ 0.2Q. To test
the leads resistance, touch the probe tips together, for
accuracy measurement in low resistance.

RUNKNOWN = RMEASUREMENT - RTEST LEAD

Measuring DC pA, DC A, AC A Current

z‘; /\ Warning

Never attempt an in—circuit measurement where the open—
circuit potential to earth potential is greater than 500V

for example a 3-phase system measurement, you may
damage the Meter or be injured.

9



73 D

a /\ Cautions

To avoid possible damage to the Meter or to the
equipment under test, check the Meter’s fuses before
measuring current. Use the proper terminals, function,
and range for your measurement.

Never place the probes across (in parallel with) any
circuit or component when the leads are plugged into
the current terminals.

When measuring current, the Meter acts like an impedance
such as 0.01Q at AC/DC A (approximately 3.5KQ at DC pA)
in series with the circuit.

This loading effect of the Meter can cause measurement
errors, loading effect error, especially in low impedance
circuits.

For example : To measure a 1Q impedance circuit will
cause a —1% measuring error. The error percentage of
the loading effect of the Meter is expressed as following :

-0.01Q

100 X — %
L1 Es I(r_n) Zeiruit Zcircuit +
EBurden or
- Egura
100 X ————— %
AMMETER SHUNT Es

DC pA input terminal is protected by a 1.5K x 2 PTC
(600V rating) resistance.

Measuring Capacitance
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g /\ Cautions

To avoid possible damage to the meter or to the
equipment under test, disconnect circuit power and
discharge all high-voltage capacitors before measuring
capacitance. Use the DC voltage function to confirm
that the capacitor discharged.

Note — To improve the measurement accuracy of small
value capacitor, record the reading with the test leads open
then substract the residual capacitance of the Meter and
leads from measurement.

CUNKNOWN = CMEASUREMENT - CRESIDUAL

Testing for Diode and Continuity

Diode :
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E /\ Cautions

For in-circuit test, turn circuit power off and discharge
the high-voltage capacitors through an appropriate
resistance load.

Note — Use the diode test to check the semiconductor junction
is good or bad. The Meter sends a current through the
semiconductor junction to measure the voltage drop across the
junction. A good junction drops between 0.4 V to 0.9 V.

Features

Feature Description

The Meter has Features :

Display Hold — Freezes the display.

Min Max Hold — Record the Max or Min reading of the

display.

Range - Selects the manual ranging mode. The default
mode is Automatic Range.

RS232 - An optical isolated interface output for data
communication.

Backlight 3% — LCD display backlight.

APO (Auto Power Off) (Battery Saver) —

The Meter automatically enters "Sleep Mode" and blanks

the display if the Meter is not used for 10 minutes. Press

any of the feature buttons or change the rotary switch

position to reset the time of APO. When RS232 output is

active, the APO is disabled.

Features Available vs Functions

AV|=V| Q |9 |=pA| 4 | Hz | VA| =A
HOLD OoO/0|0O|O0|O|O|0O|O|O
MINMAXHOLD [ O [ O[O |O|O|O|O|O | O
RANGE O/0|0O|x|O0O|O|O|O|O
RS232 O/00j0|0|O0O|O|0O|O
BACKLIGHT 1O |O|/O0O|O0O|O|O|O0O O O
APO OoO/0|0O|O0|O|O|0O|O|O
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Using The Features
Manual Ranging and Auto Ranging

\esss% | 258 y

r—\

{auTO] ‘

?S&'S’ !

Il I Il
@® Press i @ Press mp ©) Press nigp -+

Press > 1sec 1INl Press > 1sec Il Press > 1sec Il

@ @ @

Note - The Range button is pressed to select manual ranging
and to change ranges. When the Range button is pressed once,
the AUTO Jindicator turns off. Press Range button to select the
appropriate range for measurement you want to make. Press
Range button and hold for 1 second to return to Autorange.

MIN MAX Record

‘ AUTO

?SES’

\“2553

Press g

Press 1
@ > @ < Press
Press > 1sec 1l Press > 1sec

® ®

Note - Press HOLD button in MIN MAX mode to make the
Meter stop updating the maximum and minimum value. When
display Hold mode is nested in MIN MAX mode, the MIN MAX
mode must be released before the display Hold.



Press i

©) i Press

Display Hold

Press 1
< Press

Note - Press the Hold button to toggle in and out of the
display Hold mode. The MAX / MIN feature is unavailable
when display Hold is active.

Backlight

V@ i~
Press mp ~~
< Press

Note - Press the Backlight = to toggle in and out the
display backlight.
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Auto Power Off (Battery Saver)

Note - If the Meter idles for more than 10 minutes, the
Meter automatically turns the power off. When this
happens, the LCD displaying-state of the Meter is saved.
The Meter can be turned back on by pushing any button,
the LCD displays the saved state. Pushing Hold button to
disables the hold state.

Any button pressed or rotary change resets the time of
Auto- Power-OFF.

Disable Auto Power Off
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Maintenance

B /\ Cautions

* Do not attempt to repair this meter. It contains no
userserviceable parts. Repair or servicing should only
be performed by qualified personal.

* Failure to observe this precaution can result in injury
and can damage the meter.

Cleaning and storage

Periodically wipe the housing with a damp cloth and mild
detergent. Dirt or moisture in the terminals can affect
readings. If the Meter is not to be used for a long period,
more than 60 days, remove the battery and store it
separately.

Fuse Replacement
Refer to the following figure to replace fuse :

E /\ Cautions

» Use ONLY a fuse with
the amperage,
interrupt, voltage,and
speed rating specified.

« Fuse rating : 10A, 500V

16
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Battery Replacement
Refer to the following figure to replace fuse :

E /\ Cautions

* Replace the battery as
soon as the low battery
indicator "&3" appears,
to avoid false reading.

« Battery 9V

Trouble Shooting

Do not attempt to repair your Meter unless you are
qualified to do so and have the relevant calibration,
performance testand service information.

Basic Trouble Shooting

If the Meter fails, first check the battery, the battery
connection, fuse, test leads, and replace as necessary.
Review this manual to make sure that you are operating
the Meter correctly.

Testing the Fuse and Test Leads
Testing the fuse and test leads as shown below.

Testing the Fuse Testing the Test Leads
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Specifications

General Specifications

Display : 6000 counts updates 1.5/sec.

Polarity Indication : Automatic, positive implied, negative

indicated.

Overrange Indication : “OL” or “-OL”

Low Battery Indication : “+” is displayed when the battery
voltage drops below operating
voltage.

Auto Power Off : Approx 10 minutes.

Operating Ambient : Non-condensing <10°C,

11°C ~ 30°C (<80% R.H)
31°C ~ 40°C (<75% R.H),
41°C ~ 50°C (<45% R.H),

Storage Temperature : -20°C to 60°C , 0 to 80% R.H.

when battery removed from Meter.

Temperature Coefficient : 0.15 x (Spec.Accy) / °C ,

<18°C or > 28°C .
Power Requirements : Standard 9V battery NEDA 1604,
IEC6F22, JISO06P.

Battery Life : Alkaline 300 hours.

Dimensions (W x H x D) :

76mm x 158mm x 38mm , without holster.

82mm x 164mm x 44mm , with holster.

Accessories : Battery, Test leads and User manual.

Electrical Specifications

Accuracy is + (% reading + number of digits) at 23°C + 5°C
, less than 80% R.H.

(1) DC / AC Volts

Range DC Accuracy AC Accuracy
600.0mV
6.000V 50Hz / 60Hz sine
wave only for
60.00V +(0.5% +2dgt) | 600.0mV range,

+(0.9% + 5dgt)

600.0V 50Hz ~ 500Hz*1

DC1000V / AC750V
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Over voltage protection : DC1000 V or AC 750 Vrms.
Input Impedance : 10MQ // less than 100pF.
CMRR / NMRR : (Common Mode Rejection Ratio)
(Normal Mode Rejection Ratio)

VAC : CMRR > 60dB at DC, 50Hz / 60Hz
VDC : CMRR > 100dB at DC, 50Hz / 60Hz

NMRR > 50dB at DC, 50Hz / 60Hz
AC Conversion Type :
AC conversions are ac-coupled true rms responding,
calibrated to the sine wave input.
*1 The basic accuracy is specified for a sine wave below
4000 counts. Over 4000 counts, add 0.6% to the accuracy.
For a non-sine waves below 2000 counts, refer to the
following for accuracy :
+1.5% addition error for C.F. from 1.4 to 3
Crest Factor : C.F.=Peak/RMS

(2) DC / AC Current

Range |DC Accuracy|AC Accuracy| potace
600.0pA
N/A <4mV /uA
6000pA
+(1.0% + 2 dgt)
6.000A +(1.5% + 5 dgt)
50Hz ~ 500Hz 2V max

10.00A 1

Overload Protection :

Ainput : 10A (500V) fast blow fuse

pA input : 600V rms.

*1 AC Conversion Type : Conversion type and additional
specification are same as DC/AC Voltage.
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(3) Resistance

Range Accuracy Overload protection
600.0Q *2
6.000KQ
+(0.7% + 2 dgt)
60.00KQ
600V rms
600.0KQ
6.000MQ +(1.0% + 2 dgt)
60.00MQ *1 +(1.5% + 2 dgt)
Open circuit Voltage : -1.3V approx.
*1 <100 dgt rolling.
*2 <10 dgt rolling.
(4) Diode Check and Continuity
Range Resolution Accuracy
= 10 mV +(1.5% + 5 dgt)*

*For 0.4V ~ 0.8V

Max.Test Current : 1.5mA

Max. Open Circuit Voltage : 3V

Overload Protection : 600V rms.
Continuity : Built-in buzzer sounds when resistance is less
than approximately 500Q). Response time is approximately

100 msec.

(5) Frequency

Range ** Sensitivity Accuracy
6000Hz
60.00KHz 100mV rms
Frequency :
600.0KHz 0.1%21digit
6.000MHz 250mV rms
60.00MHz 1V rms

Open circuit Voltage : 600V rms.
* Less than 20Hz, the sensitivity is 1.5V rms.
** Max.Sensitivity : <5 Vac rms

20
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(6) Capacitance

Range Accuracy
6.000nF
60.00nF
600.0nF
6.000pF +(1.9% + 8 dgt)
60.00pF
600.0pF

6.000mF *

Overload Protection : 600V rms.
* <100 dgt of reading rolling.

(7) Auto Power Off (APO)
If the Meter idles for more than 10 minutes, the Meter
automatically turns the power off.

Terms In The Specification

RMS :

The physical meaning of RMS (Root — Mean «— Square) :
If the heat energy, temperature, in a resistor produced
by a AC signal during the periodic time T is the same
as produced by a DC signal during the same time T
then we know “ The DC signal value is the RMS value of
the AC signal”

™ T2

When T1 =T2,
The Vpc value is the V rys value of a V ac signal

According the definition of physical meaning we can derive
the mathematic operation procedure to get a RMS value of
a signal as following :

"Root «— Mean « Square the signal"

21
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Average sensing RMS calibrated technical :

Most digital multimeters use an average sensing RMS
calibrated technique of an electrical average circuit to
measure RMS value of AC signals. This technique is
scaling the output average value of the average sensing
circuit by the ratio of RMS value to average value, for sine
wave the ratio is 1.11. Unfortunately, this ratio varies
widely as a function of the wave form, it will give grossly
incorrect results in many cases. The table shows a few
representative examples comparing RMS to average.

Average
Responding |% of Reading
Crest Circuit Error*
Waveform Factor | True rms |cajiprated  |Using
Type1Volt | (VPEAK/| Value | .o Average

Peak Amplitude | V rms) Value of Sine]Responding

Waves Will |Circuit

Read
‘%’f%k 1414 0.707v | o0.707v 0%
v,
JIIEP““ 1.00 1.00V 1.11V +11.0%

Peak

1.73 0.577v 0.555V -3.8%

£

Rectangular 2 0.5V 0.278V -44%
Pulse Train 10 0.1V 0.011V -89%

* % of Reading Error =

Average Responding Value - True rms Value
True rms Value

x 100%

22
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True RMS technical :

The true RMS technique multimeter use the RMS
mathematic operation procedures in the electric circuit

to obtain the true RMS value. So the true RMS
measurement is independent of the wave form of the
signal under test normally.

The applications for true RMS measurement, for example,
is the measurement of the energy content of SCR
waveforms at differing firing angles and measurement

of noise and measurement of distorted waveforms with
the presence of harmonics. The harmonics in the main
circuit may cause circuit breakers to trip prematurely and
transformers to overheat motors to burn out, fuses to blow
faster than normal and BUS bars and electrical panels to
vibrate, and neutrals of three phase system to overheat.

AC / AC+DC coupling true RMS :

AC coupling true RMS : Measures the energy of the AC
component only in a signal. For example, measures the
noise energy on a DC signal.

AC+DC coupling true RMS : Measures the total energy in
a signal. For example, measures the dissipative energy on
a SCR thyristor used to control the brightness of a bulb.

A voltage signal with AC component and DC component
can be expressed as :

VRuMs(Ac+DC) = VZRMS(AC)+V2DC

Crest Factor :
The definition of Crest Factor (CF) :
CF = VPEAK | VRMS
A wave form with higher order harmonics has a big CF
value. Normally the CF value implies the ability of a true

RMS multimeter to test the sharp wave form or distorted
wave form.

23
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CMRR (Common Mode Rejection Ratio) :

The CMRR is the ability of a multimeter to reject the
Common Mode Voltage Vem (The voltage present on
both the COM and VOLTAGE input terminal with respect
to earth ground). The Vcm normally comes from the
electromagnetic interference of high voltage power source
line or generators.

NMRR (Normal Mode Rejection Ratio) :
The NMRR is the ability of a multimeter to reject the
unwanted AC noise, VNM, in DC measurement.

Burden Voltage :

Burden Voltage (VBURDEN) is voltage present on

the CURRENT input terminal and COM terminal of a
multimeter. The presence of the Burden Voltage on the
current under test flows through the impedance of the
current sensing circuit of the multimeter.

The Burden Voltage will cause the measuring value to be
less than the actual value. For accurate measurements use
the approxi-mation described in the operation of Measuring
Current.

24
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82mm x 164 mm x 44 mm (RILRZ—{FEF) o

FER: BN TAN) - I—H—<T=a7)le

BRI
FEE I3 80%R.H. K 23°C + 5°C T £(% FEME + TPy
k) ELTRENESe

(1) DC/AC BE

Loy DC HBE AC BE
600.0mV

6.000V 50 Hz/60 Hz IE5%
+(0 5% + J#~600.0 mV L~
- 3 - . K 0, —
60.00V PEISNS /0):77 +(0.9%+5 7
12wk )50 Hz ~

600.0v 500 Hz*1

DC1000V/AC750V
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BEERE:DC1000 V F7zid AC 750 V (32%h) ©
AHAYE—F2R:10MQ // 100pF kKio
CMRR /NMRR:( JEYE—RIgZEL)
(/—=TIILE—FIRELE)

VAC:DC 2T CMRR > 60dB~50Hz / 60Hz
VDC:DC 2T CMRR > 100dB*50Hz / 60Hz

DC IZT NMRR > 50dB~50Hz / 60Hz
AC Efa 17!
AC BB S 1L AC hy )T SNI-EDRMERE TH
DIESZEANICTH L TRIESNE T
*1 BAEEIF 4000 AV Y MATOEZRIC LTRES M
TWET 04000 17> MU ETIEKEEEIC 0.6% ZiBMLE T
2000 A2 bRBDIEEZRICDOVTIFBEICDOVWTIUT
ZSRLTIET L.
W= 1.4 ~3 Tld+1.5% BINRE
BEEIFEE=—U | @

(2) DCIAC B3k

Loy DC ¥ AC 1B EEaH

600.0pA

EE Y <4mV /uA
B000KA | 4(1.0% +

2740 vh) | 2(1.5% + 55«
6.000A Swh ) 50Hz ~

2V &k
10.00 A 5°f’1HZ
BEFERE:

A AF7:10A (500V) E#F721—X

pA AF7:600V (3%h)

*1 AC BT : B T LB #%IZ DC/AC BEL
RLTY
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(3) 88
Lo BE BERRE
600.0Q *2
6.000KQ
£0.7% + 2 T4 Pwhk)
60.00KQ
600V (3£%h)
600.0KQ
6.000MQ +(1.0% + 2 T Pwih)
60.00MQ *1 +(1.5% + 2 TePwh)
BAEIBREE 49 -1.3V ©
*1<100 TrPvh OiFtLe
*2<10 70wk O—U>Yo
(4) 1A —FRRELEIE
Loy RIRE BE
T 10mVv £(1.5% + 571wk )Y

*0.4V ~0.8V Tl&

BATANER:1.5mA

RAMEREE:3V

BEFRE 600V ()
g NEHE RO 500Q REORICTHF—DIRD T ME
BERIIE49 100 FHTT o

(5) @K%
Loy > RE BE
6000Hz
50.00KHz 100m\/* (%)
600.0KHz O.EAﬁfﬁi.git
6.000MHz 250mV (£3h)
60.00MHz 1V (%)

BAEIRREE :600V (3h)
* 20Hz K RUEIE 1.5V (%)) THe
** BRRUE <5 Vac (3h)
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(6) &

Loy i
6.000nF
60.00nF
600.0nF
6.000pF +(1.9% + 8 FrUwh)
60.00puF
600.0pF

6.000mF*

iBEE{RE 600V (%)
*AEEO—)>T1E <100 T4y T

(7) BBIEIFEA 7 (APO)
A—=Z—1 10 DU ETARILREDBE X—2—IFEEH
ICBREATICLET.

RICE T8

RMS (E3HfiE) :

RSM (Root < Mean « Square) DRI = kI :
FRHEABSRI T DRIIC AC S8 ICL>TERINIIBROATIR
NF—BEHL -FELHE T ORMIC DC E8IC&>TERTN
HDLRELTHZHE 'DC ES51EIF AC 55D RMS (£
ETHZIEWSehbhmDETe

™ T2

T1=T2 DHFEIE
Vo MBI Voo 155D Vaws @ TETI

MIENEERDOERICE->TES D RMS (E3h) B%1F37-0

DEFREFIEZERDLSICELIENTETE T
TRoot « Mean « Square the signalJ
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FHYRUH RMS (SEXh1E) BRI :
IFEAEDTIITILFRA—E— I BRFHEERBEDO TR
# RMS (%) R E#Ai 2 A L TAC 155D RMS (E%#h)
EERELE T COFAMIE, FIHEICITT S RMS (3£3h) &
DOLLICFS>THIREERROHHFIEER T T—U0T B
HDTHOEZRICIFLTIEEEIE 1.1 TR BHNS T
DHFIGER OB LTAIKEFHLET-2<DBEEIF
BICAERBRERICHDFT-RORICRMS (xh) L F
ZHEBRLTRRIGHZ VW< OHRLET

wEE P,
AT 10| Ve V| RS | o [T SE A
KE—S1E | ) B [ seopa | 2R L7
pAEEhS [T o
%’fw 1414 | ororv | ororv | 0%
vPEZk 0,
1.00 1oov | v | +11.0%
vPeak
173 | ostov | osssv | -38%
- 2 05v | oz2rev | -44%
RERINL 2T 10 0av | oo1v | -8e%
*RERED %=
THREE - EORME )
HO RS (&) 8 x 100%
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E RMS (S23h) #5145

B RMS (£3h) 77w IRILFA—E— 5 BREIRD
RMS (%)) #FEHEFIEZER L TRMS (%) EEEE
LEFoLI=D>TED RMS (%) AEIKiBE T AR
DIESOFERCISEBEFETT

B IEED RMS (%)) BIE D= DISAId B 33514
EICHIT3 SCREFDIRILF—SHEDATEL /1D
AE BREOEEICLIEAFHOAETT -EEMBDOS
A BIERIERT RS FHAIC N ) I B X EIBELT
E-FEFHESE Lo —XF@BELDDECARTIEBUS
N—BLUVBL/NRILERSE 3 BRADOP R FEIBH
THFEGe

AC/AC+DC 44 DED RMS (3h)
AC EEDED RMS (%) : 55 DA TAC KA DI RILE

—ZRELET.

722 ZIEDCESD/AAIRILF—ERELE T
AC+DC EEDED RMS (E#): ESHNORIRILF—%
BELET

Te X Z IS BIRDBEZ S = FIHT 57 0HICERI NS SCR
TIREDR T RILF—FRELET
AC Y DC A DBERESIFROXTROINET:

2 2
VRMs(AC+DC) = JV rRms(ac) + V bc

BEE:
== (CF) DEH:

CF = VPEAK | VRMS (523))
BREAMET ORI NIAEIL CFEEBLETEE CF
fEIS SR R T2 IEEA TS B2 T AN 2ED RMS(R%)
WIFX—B—DEENEEKRLE T
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CMRR( JEYE—FIRELL):
JILFA—=FZ—HAEVE—REE Vem ( 7—XICEALT
COM ¥ VOLTAGE A HimFDMSICTEEY S EBHE ) #1EE
TBRRENTTVem ($iBE , SBEEBRETTPHEEOE
B SICERLE T

NMRR(EEE—FELL):
NMRR {3 DC AIEICEWVWTAREL AC /X VWM EHEBR S
BRILFA—B—DEENTT

BHEE:

FEE (VBURDEN) I& T JLF X—4&—®D CURRENT A1
HmFHELUV COMIHFICTFEHET SBETI BHBEDTELE
FRILFA—ZDOEFRGEOEO VE—L2 2% @BLUTH
nEve

BEEEIFAEEZEEDOBEELD/NELET ERAAED
TeDICIEETRAEDIRMETHIAIN TV LUEZEERL
9o

94



73 D

Mpepynpexaarowmnm 3Hak: A

MPOYUTANTE n U3YUUTE Bce
npeAynpexaarolime 3Haku: /N & atom
PYKOBOACTBeE.

HeosHakomneHne ¢ npaBunamMm TEXHUKN
6esonacHocTn moxeT npuBectu k TEJIECHbBIM
NOBPEXOEHUAM nnu CMEPTENIbHOMY
ncxony

Ol'paHVI‘-IeHHaﬂ rapaHTusa

Ha faHHbI MynsTUMETP PacnpoCTPaHsAeTCs rapaHTus 41 NePBOro
nokynarensi ot AecheKTOB MaTepuanos 1 U3rOTOBMEHWUSI CPOKOM Ha
3 ropa ¢ fatbl NpuobpeTeHust. B TedeHe rapaHTUiHOTO nepuoaa
M3roToBuTENb MO CBOEMY YCMOTPEHMIO AOIKEH 3aMEHNTbL UK
OTPEMOHTUPOBATL HEUCTIPABHbINM NPUBOP NPK YCIOBIUW NPOBEPKN
fedekTa Unu HencrnpasHOCTU.

[apaHTUs He PacnpoCTpaHSIETCS Ha NNaBkue NpeaoXpaHnuTeny,
oAHOpa3oBble GaTtapeu Unu NOBPEXAEHUs BCIIEACTBUE
HENPaBUIbHOMO oBpaLLeHns, HeGPEXHOro oBpaLLeHs, asapum,
HECaHKLIMOHUPOBAHHOTO PEMOHTA, BHECEHUSI U3MEHEHWIA,
3arpsisHEHNS UMM HEHOPMAaTbHbIX YCMOBUI 3KCTyaTaLmum.

TNiobble nogpasymeBaeMble rapaHTUN, BO3HWKalOLLME B CBA3N

C npopaxeii 3Toro NpozykTa, BKItoYasi, TOMUMO MPOYEro,
roApasymMeBaeMble rapaHTUy TOBapHOW NMPUrOAHOCTU 1 MPUrOAHOCTH
ANst onpeAeneHHow Lenu, orpaHn4nBatoTCs ykadaHHbIMU BblilLe
ycnosusimu. MpounaBoguTernb He HeCeT OTBETCTBEHHOCTU 3a
HEBO3MOXHOCTb UCMONb30BaHWS NpuGopa 1nn NHoM NoGOYHbIN

UMK KOCBEHHBIN yLep6, pacxoabl U 3KOHOMUYeckne yObITKY, a
TaKke 3a Nbble NPeTeH3nM, CBA3aHHbIE C NOA0GHbLIM yLiep6om,
pacxopamu Uny 3KOHOMUYECKUMU y6bITkaMu. 3akoHoAaTeNbCTBO

B pa3HbIX LWTaTax U CTpaHax MOXET pasnuyaTbCs, No3ToMy Takue
orpaHnYeHnst UK NCKIKYEHNst MOTYT GbiTb HENPUMEHUMbI K BaLLeMy
cnyvato.
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Be3onacHocTb

Mpepynpexparowme 3Hakn A «BHumaHue» n A «OCTOpPOXHO»

A Mpeaynpex; v 3HaK «Bt

MpeaynpexaatoLmm 3Hakom «/N\Brumanve»
0603HaYeHbI onacHble ycrnosua un ﬂ,eﬁCTBMﬂ,

KoTopble mMoryT npusectu k TEJIECHbBIM
NOBPEXAEHUAM nnn CMEPTENIbHOMY
ncxony.

A Mpeaynpexaatowmin 3HaK «OCTOPOXHO»

MpeaynpexaatoLwmnm 3Hakom «AOCTOPO)KHO»
0603HayYeHbl OnacHble YCroBWs U IENCTBYS,
KoTopble moryT npvsecT k MOBPEXAEHUIO
MyIBTUMETpa N TeCTUpyeMoro o6opyaoBaHust.

A «BHumaHue» n A «OCTOpPOXHON»:

2& A npeaynpexaeHus

« MNpw MCNoONb30BaHNK N3MEPUTENBHBIX MPOBOAOB UMK LLYMOB
BaLLM nasbLibl AOMKHbI HAXOANTLCS 3a 3aLUUTHBLIM
orpaHuunTenem.

« MNpexzae YeM OTKPbITb KPbILLKY aKKyMYNsSTOPHOTO OTCeKa Unm
BCKPbITb KOPMYC MYNLTUMETPA, OTCOEANHUTE U3MEPUTENbHbIN
nposog,.

* Mcnonb3yiiTe MynbTUMETP TOMbKO Tak, Kak 3TO OMUCaHO B
[laHHOM PYKOBOACTBE, B MPOTMBHOM CIly4ae MOXeT BbiTb
HapyLUeHa ero saluTa.

* Vcnonb3yiiTe TonbKo NpaBuribHble KeMMbl, MOMOXEHWs!
nepekmnoyaTens u AanasoH U3MepeHwil.

* He nbiTaiiTech M3MepaTb HanpshxeHve, Koraa n3MepuTenbHbIn
NpOBO/ BCTaBMEH BO BXOAHYIO KIEMMY U3MEPEHUs CUTbI TOKa.

« MNpoBepsiiTe paboTy MynsTUMETPa U3MEpPeHVeM Lienm ¢
N3BECTHbIM HanpshkeHnem. B cnyyae comHenuin otpavite
MYIETUMETP B PEMOHT.

« He ponyckaiite, 4ToGbl HanNpsbkeHe Mexay Knemmamu unm
Mexay NoGoii 13 Knemm 1 3emneii 6bino Gonblue
HOMMWHaIbHOTO, YKa3aHHOTo Ha MyILTUMETpe.

* He BbINOMHSHTE N3MEPEHUs TOKa, KOrAa HanpshkeHue Ha
BbIBOZAX BbilLE HOMUHaNa 3aluTbl npegoxpanHuTens. Mpu
HanM4yum NoJo3peHui Ha paspbIB Lieni NPOBEpLTe HanpshkeHne
Pa30OMKHYTOW LN, UCMOMb3ysi (OyHKLMIO U3MepeHHst
HanpsHKeHUs.

« BameHsiiTe cropeBLUM NpeaoXpaHUTENb TOMbKO Ha

96



73 D

npefoxpaHnTerb C NOAXOAALLMM HOMWHAMNOM, yKa3aHHbIM B
[aHHOM pYKOBOZCTBE.

« C OCTOPOXHOCTbIO NPOBOAUTE U3MepeHus cabiwe 30 B nepem.
ToKa AN cpefHeKBaApaTUYHbIX 3HaYeHwit, 42 B nepem. Toka
ANt TUKOBbIX 3HaYeHnid unu 60 B nocT. Toka. [laHHble 3HaveHust
HarnpsbKeHU NPeACTaBsoT Yrpo3y NOPaXKeHUs! ANeKTPUYeckuM
TOKOM.

* Bo nsbexaHune NoxHbIX N3MEPEHNIA, KOTOpble MOTYT NPUBECTM
K MOPaXEHUIO ANIEKTPUHECKMM TOKOM U TpaBMaM, 3amMeHsinTe
HaTapeto, kak ToNbko 0TO6Pa3nTCs UHAVKATOP HU3KOTO 3apsifa
+ Bartapeu.

« MNepen namepeHnem conpoTUBIIEHUS, MPOBEPKOWA
HepaspbIBHOCTY Lienu, AVOAOB, a Takke N3MEPEHUst eMKOCTU
OTKMIOYNTE NUTaHWE LENn U paspsanTe BCE BbICOKOBOILTHbIE
KOHZeHcaTopbl.

* He ucnonbayiite MynsTUMETp PsiAOM C B3pbIBOONACHBIMY rasamiut
VN1 napamu.

* Bo nsbexaHue pricka noxapa unm nopaxeHust anekTpuieckum
TOKOM He MCMorb3yiTe NpuGop nof AOXAEM U He noaBeprante
BO3[ENCTBUIO BNaru.

P A MpepocTepexeHus

Mepen “3mMeHeHWeM MomnoXeHusi MOBOPOTHOTO NepekrodaTens
0TCOeAVHANTE N3MepUTENbHbIE NPOBOAA OT TOYEK 3aMepa.
HMKOI’,D,a He I'IO,E\KJ'IKJ‘-{aI?ITB WCTOYHUK HanpskeHusa, Koraa
I'IOBOpOTHbIIZ nepekn4aresnb (byHKLlMﬁ yCTaHoBMeH B
nonoxenne Om / P /%) / == " A/HE/ Hz.

* He no,qsepraﬁTe MynbTUMETP BOS]J,eI;ICTBVIIO BKCTpeMaribHbIX
Temneparyp unu BbICOKOW BMa)KHOCTHU.

Huvkorga He nepeBoauTe MyNMETUMETP B pexuM === \» A npu
WU3MEepeHUn HanpsxXeHna B Uenu nutaHus 060py[:lOBaHVI$I,
TaK KakK 3TO MOXeT MNpuBeCTU K MOBPEXAEHUID MyrnbTUMETpa 1
TECTUPYEMOro 06OopyAOBaHMS.

CVIMBOﬂbI, YKa3aHHble Ha MynbTUMeTpe:

"\ : MNepeM. Toka (NMepeMEHHbI TOK)
: DC (NOCTOSIHHBII TOK)

A: OcTopoXHO: PUCK NOpaXeHUs INeKTPUYECKUM TOKOM.
MpepynpexaaeTt 0 HaNUYMM NOTEHLMANLHO ONacHOro
HarpshXeHus.

: OcTopoxHo: MoTeHuMansHasa onacHocTb. Cm.
npeaynpexXaeHns U NpefocTepexeHisi B pyKOBOACTBE.
: [IBOMHaA M30NALMA: 3aLLMTa OT NOPaXEeHUs ANEKTPUYECKUM
TOKOM.
CE: CootsetcTByeT TpeboBaHusm avpekTus EC.

97



73 D

CuMBOIbI U TEPMUHBbI B PyKOBOACTBE
CumBonbl:

A: OcTopoxHo: NoTeHUuManbHaA onacHOCTb.
BHuMaHuMe : O603HavaeT onacHble cuTyaumnm u 4encTsns,
KOTOpbI€ MOTyT NPUBECTU K MONy4YEHUIO
TENECHOIO NOBPEXAEHUSA vnu k
NETANbHOMY Ucxopay.

A OCTOpPOXHO: O603HaYaAET YCIOBUS U AECTBMS, KOTOPbIE
moryT MOBPEAUTb mynsTumeTp unn
TecTupyemoe obopyaosaHve.

= NnaBK1i NpeaoxpaHnTenb.

TepMuHbI:

YposeHb CAT.: ypoBeHb KaTeropuit 3aliuThbl OT NepeHanpsikeHus.
OnpepnensieT ypoBeHb Lieni M3MEPEHUs, Ha KOTOPOM MOXHO
BbIMONMHATL U3MepeHUst. Lienn nsmMepeHusi pasHbix ypoBHE MMetoT
PasHyio 3aLLUTY OT BbICOKMX NEPEXOAHbIX HANPSXKEHUNA.

KATEFOPUS NEPEHANPSXXEHUA YCTAHOBKU B
COOTBETCTBWM CO CTAHOAPTOM IEC 1010: KATETOPUA
MEPEHAMPSKEHWMN |

O6opynosaHe KATEFOPUW MEPEHAMNPSKEHUN |
npefHasHa4yeHo Ans NoAKMOYeHUs K LENsiM, B KOTOPbIX NPUHSATBI
Mepbl M0 OrpaHNYeHIo NEPEXOAHbIX NepeHanpsKeHNin NpuemnemsiM
HU3KM YPOBHEM.

K npumepam Takoro o6opyaoBaHUs OTHOCATCS 3aLLULLEHHbIE
3NIEKTPOHHbIE Lienu.

KATEFOPUS NEPEHAMNPSHKEHWN I

O6opynosatne KATEFOPUW NEPEHAMPSKEHWUW Il otHocuTcs
K oﬁopy,qOBaano, nnTaHMe KOTOPOro JOMKHO OCYLEeCTBNATLCA OT
CTaLMOHaPHON YCTaHOBKM.

KATEFOPUS NEPEHANPSDKEHWNA Il

O6opynosarne KATETOPUU MNEPEHAMNPSXKEHWUMN 11l oTHocuTCS
Kk 060py0BaHWIo, KOTOPOE ABMSETCSH YaCTbIO CTaLMOHAPHO
ycTaHoBku. K nprmepam Takoro 060pyaoBaHwsi OTHOCSTCS
nepeknioyaTenu B CTaLMOHAPHOW YCTAHOBKE 1 HEKOTOpoe
o6opyaoBaHne 41151 NPOMBILLIIEHHOTO MPUMEHEHMS C NMOCTOSIHHbLIM
MOAKIIOYEHNEM K CTaLMOHAPHOM yCTaHOBKe.

KATEFOPUS NEPEHAMPSHKEHUA IV

O6opynosaHne KATETOPUWN MEPEHANPSHKEHUN IV
1Cnonb3yeTcs B UCXOAHOM Touke ycTaHoBok. K npumepam Takoro
060py/10BaHNS OTHOCATCS! CHETHYMKM ANEKTPOSHEPrin 1 yCTponcTBa
MEepBUYHON 3aLLMTBI OT NEePErpysKm Mo TOKy.
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CTeneHb 3arpsa3HeHUsi B COOTBETCTBMM co cTaHaapTom IEC1010
3ArPA3HEHUE

MpurcyTCTBME MHOPOAHOTO BeLLECTBa: TBEPAOTO, XMAKOrO Uin
ra3oo6pasHoro (MOHU3MPOBaHHbIE rasbl), KOTOPOE MOXET NPUBECTU
K YMEHbLLEHNIO ANANEKTPUYECKON NPOYHOCTU UMM NMOBEPXHOCTHOTO
CONPOTUBNEHUS.

CTENEHb 3ArPA3HEHUSA

[nsi oLeHKK 3a30pOB 3TOTO M3AENVst ONpeaeneHsl crieayolme

ctenenn 3ArPASHEHWSA B okpyxatoLeit cpene.

CTEMNEHb 3ArPA3HEHUA 1

BArPA3HEHWE oTcyTCTBYET UK MMEETCs TOMbKO CyXxoe

Henpoeogslee SATPASHEHUE. 31o SBATPASHEHUE He

OKas3blBaeT HUKaKOro BUSHWS.

CTEMNEHb 3ArPA3HEHUA 2

MpucyTcTByeT Tonbko HopmanbHoe Henposoasee SATPA3HEHUE.

MmeeTcs BO3MOXHOCTb BO3HUKHOBEHUSI BPEMEHHO MPOBOANMOCTY,

BbI3BAHHOW KOHAEHCaLMen.

CTEMEHb 3ArPA3HEHUA 3

MpucyTtcteyet nposogswee SAIPASHEHWE nunu cyxoe

Henposoasiwee 3ArPA3HEHUE, koTopoe MoxeT cTaTb

TOKOMPOBOASILLMM MNPU MOSIBEHNN KOHAEH AL,

MPUMEYAHMUE: B Taknx ycnosusx obopyaoBaHue 06bI4HO
3aLLMLLAIoT OT BO3AEVCTBUSA NPSIMOTO CONTHEYHOTO
CBeTa, 0CafKoB M BETpa, HO HW TemnepaTypy
OKpy>KaloLLieit cpefibl, H BNaXXHOCTb BO3AyXa He
KOHTPOMYPYHOT.

CooTBeTcTBME HOpMaM 6e3onacHocTU U
cepTtudmkaumns

CooTBeTCTBME HOPMaM 6e30MacHOCTH

MynbTMeTp cooTBeTCTBYET TpeGoBaHWsAM [JUpeKTUBLI Mo
HU3KOBOJLTHbLIM ycTpoicTBa (LVD) 73/23/EEC CENELEC n
[IMpekTnBbI NO aneKkTpoMarHuTHo coemectumoctun (3MC) 89/336/
EEC

MynbTmeTp cooTBeTcTBYeT TpeboBaHusM ctaHaapTos IEC 61010-1
(2001), EN 61010-1 (2001), UL 3111-1 (AHBapb 1994 r.)

CSA C22.2 Ne 1010-1-92 + A2: cheBpanb 1997 r.

CepTtudukaumusa B obnactu 6e3onacHocTu: (€3
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BBepneHue

PacnakoBKka n OCMOTp

Mpwu pacnakoBke HOBOTO LIMGhPOBOrO MyMLTUMETPa NpoBepLTe
KOMIMIEKT NOCTaBKU.

1. Undbposon mynstumetp.

2. Habop nameputenbHbIx NPOBOAOB (OAWH YEPHbIA, OAWH KPacHbIN).
3. PykoBoACTBO nonb3oBarensi.

4. 3alUTHbIN Yexor.

YcnoBus okpyxatoLuen cpeabl
310 n3penve GesonacHo, No KpanHeln Mepe B CREAYOLLUX YCIOBUSIX:
1. [ins ncnonb30BaHUs B NMOMELLEHNSIX
2. BeicoTa Haa ypoBHeM mopsi Ao 2000 m
3. Paboyas Temnepatypa 1 OTHOCUTENbHAs BNAXHOCTb:
<10 °C 6e3 koHaeHcaumm, 11-30 °C (OTH. BNaXHOCTb He Bbllle
80 %)
31—40 °C (OTH. BNaxHOCTb He Bbllwe 75 %), 41-50 °C (oTH.
BMNaXHOCTb He Bbilwe 45 %)

4. TemnepaTypa XpaHeHus! 1 OTHOCUTENbHasH BNaXHOCTb:
Ot —20 no 60 °C (oTH. BnaxHocTb 0—80 %) € M3BNEYEHHOM 13
MynsTUMETpa GaTapeeit.

5. CteneHb 3arpsisHeHust 2

6. KaTeropusi ycTaHOBKM:
CraHgapTHble Moaenu cepumn 70 COOTBETCTBYIOT TpeGoBaHNUsSM
K ABOVHOW M30NALmMmM crneaytowwmx knemm (ctangaptel IEC
61010-(2001), EN61010 (2001), UL3111-1(6.1994), CSA C22.2
Ne 1010-1-92):
V/Om/mkA: CAT. IV, 600 B, CAT. Ill, 1000 B

A: CAT. IV, 500 B ans 72/73

7. YpapHas Bubpauwsi: CuHycouaanbHas Bubpauusi B COOTBETCTBUM
¢ Mil-T-28800E (5-55 I'u, makc. 3g).

8. Bawwra ot nageHus: MaaeHne c BbiCoThl 4 chyToB (1,22 M) Ha non

13 TBEpAOW APEBECUHBI U GETOHA.
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OnucaHue MynsTUMETpPaA

N3o6paxeHne nepenHeit naHenu

1. XXK-aucnneit ¢ 6000 otcyeTos.

2. KHonkn anst cneuuanbHbIX yHKUUIA.

3. MoBOPOTHBIN NepekmnodaTenb A BKIIOYEHWs UMW BbIKITIOYEHMS
MynbTUMETpa U Bbibopa yHKLMIA.

4. BxogHas knemma A Ans yHKUMN N3MEPEHNs CUIbl TOKa.

5. BxogHasi knemma ans Bcex cyHkumnii, KPOME cyHkumin
u3MepeHusi cunbl Toka (A).

6. Hynesas (onopHoe 3asemneHune) BxogHas knemma Ans Bcex
DYHKLWIA.

OTobpaxeHne

OcobeHHoCTn

DyHKUMK, BKITOYEHUE 1
BbIKMOYEHNE NUTaHUS

@ Bxog A

© 1EHz VO UA
BXOA,

@® OB Bxoa

BbinonHeHne 0CHOBHbIX Msmepeuuﬁ

MoprotoBka v Mepbl MPESOCTOPOXHOCTY Nepes
13mepeHmem

A: CobGniopaniTe ykasaHusa nocne
Hagnucen A\ «Brnmarme» n A\
«OCTOPOXKHOY.

Mpu noacoeanHeHNM N3MepPUTESbHBIX MPOBOAOB K TeCTUPYeMOMY
YCTPOMCTBY NOACOEANHANTE HeUTpanbHbI (COM)
M3MepuTenbHbIN NPOBOA A0 TOro, kak 6yaeT noacoeanHeH
M3MepUTenbHbI NPOBOA NOA HanpshkeHUeM; nepen
OTCOeAMHEHNEM U3MepUTENbHbIX NPOBOAORB CHavyana
oTcoeAVHAINTE NPOBO/A NoA HanpsHkeHMeM, a 3aTem
HeNTpanbHbIN U3MepUTENbHbIN NPOBOA.

W3obpaxeHns Ha crieayioLlen CTpaHuLie NokasbiBaloT npoleaypy
BbIMNOMHEHWS! OCHOBHbIX N3MEPEHUIA.
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N3mepeHne HanpsXXeHUsA U 4YacToTbl NnepemMeHHoro/
NOCTOAHHOrO TOKa

HeHyneBoe nokasaHve Ha AUCTee Npy pasoMKHY TbIX U3MEPUTENbHBIX
npoBoAax MynbTUMETPa He SIBNSETCS HEUCTPABHOCTLIO U He BRUSIET
Ha TOYHOCTb U3MEPeHWIA. [pn 3aMbIKaHUM U3MEPUTENBHBIX MPOBOAOB
MYNLTUMETP OTOBPa3NT HyneBoe unn Brmskoe K Hemy nokasaque. B
MoAensix, NOoAAEePXKMBAOWMUX CPeAHeKBaApaTuiHbe 3HauYeHus!, npu
CHUTBLIBAHUM HANPSHKEHNS NEPEMEHHOTO TOKA WUIK CUTbl NEPEMEHHOTO
TOKa Bpemsi CTabunuaaumm nokasaHui yBEeNMIMBaETCs 40 HECKOMbKUX
CeKyH[, B HWKHEl YacTu Anana3oHoB HanpshkeHUs nepeMeHHoro Toka
WK CUMbl NEPEMEHHOTO ToKa.

U3mepeHne conpoTuBneHus

@® OrtcoeantuTs

® OrknioumTe nUTaHMe 8 Lenn

® Paspsipure
BLICOKOBONTHBIA
KOHAEHCaTOp
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E /\ MpepocTepexeHus

YT106bI U36eXKaTh NOBPEXAEHUA MyNLTUMETPA UMK
TecTupyemoro o6opyaoBaHusi, nepes uamepeHmem
CONpPOTUBIEHUA OTKNOYUTE NUTaHUe B LUenu u paspaguTte Bce
BbICOKOBOJIbTHbIE KOHAEHCATOPbI.

MpumeyaHue. MynbTUMETP NoAaeT HanpshKeHe PasoMKHYTOM
uenu < -1,5 B Ha TecTypyemyo Lienb, Y4TO BbI3biIBAaET NPOBOANMOCTL
nepexofoB AVNOAOB U TPAH3UCTOPOB. [oaToMy Ans nonyyeHus
BEPHbIX MOKa3aHUN PEKOMEHAYETCS OTKIKOUNTL COMPOTUBIEHNE OT
uenu.

ConpoTuBNEHNE N3MepUTENbHbIX MPOBOLOB COCTABSIET OKOIO
0,1-0,2 Om. [ins npoBepKn CONPOTUBMEHUS NPOBOAOB 3aMKHUTE
KOHYMKM LLYMNOB APYr Ha Apyra. 3TO No3BOMNUT NPOBEPUTbL TOHHOCTL
V3MEPEHUN MPY HU3KOM CONPOTUBIIEHNN.

RHEW3BECTHOE =
RW3MEPEHHOE — RU3MEPUTESbHbIX MPOBOLOB

U3mepeHune cunbi Toka B pexxumax MocT. Tok MKA,
MocrT. Tok A, NMepem. Toka A

(®OrcoepunnTs Ul 1

2% /\ Buumanve

Hvkorga He nbiTaiTech NPOBOANTL U3MEPEHUS B LMK, ecnu
noTeHUWarn pasoMKHyTON Lienu OTHOCUTENbHO 3eMM NpeBbILaeT
500 B, Hanpumep, Npn namepeHumn B 3-chasHoit cucteme. 10
MOXET MPUBECTMN K MOBPEXAEHMIO MyNTUMETPA UMK TENECHbIM
MOBPEXAEHNSIM.
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a /\ NpepocTepexenus

YT10o6bI U3GEXaTh NOBPEXAEHUA MyNLTUMETPa UMK
TecTUpyemoro oGopyAoBaHUs, nepes U3MepeHnem cunbl

Toka npoBepbTe NnaBK1e NpeAoXpaHUTeNu MynbTUMeTpa.
Mcnonbayiite Hagnexalive knemMmbl, hyHKLUMM U AnanasoH
VN3MEPEHWIA.

He pacnonaraiite wynbl BAoNb (napannenbHO) LensMm unu
KOMMOHEHTaM, eCniu M3MepuTenbHbIe NPOBOAA NOAKMIOUYEHbI K
KnemmaM U3MepeHus Toka.

Mpy M3MepeHnn Toka MymnbLTUMETP BbICTYNaeT B PONM UMneaaHca,
Hanpumep 0,01 Om B pexxume MNepem./MNocT. Toka A (okono 3,5 kOm B
pexume [MocT. Tok MKA), KOTOPbIN NOAKMIOYAETCSA NOCNeA0BaTENLHO
C LenbHo.

OT0T ahpeKT Harpysku MynsTUMETPa MOXKET Bbi3biBaTb OLUIMOKM
n3MepeHusi, omoKy adbhekTa Harpyskm, 0CO6EHHO B Liensx ¢
HU3KAM MMMegaHCcoM.

Hanpumep: Mpu nsmepernu B Lenu ¢ nmneaaHcom 1 Om owmbka
namepeHus coctasnT —1 %. MpoueHTHOe 3HaYeHne OWNGBKN
13-3a 3dpheKkTa Harpy3KM MynbTYMETPa BbIPXKAETCS CrieayoLmm
obpasom:

0,01
-0.01Q
100 X ——— %
+ Es L) Zircuit Zcircuit +
EBurden i
- EBurden
100 x —— %
LWYHT AMMNEPMETPA Es

BxogHas knemma DC MKA 3awuuieHa conpotuenexuem 1,5K x 2 PTC
(HomuHan 600 B).

U3mepeHne emkocTn
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g /\ NpepocTepexeHus

Mepen n3amepeHnem eMKOCTM OTKNIOUYUTE NUTaHUE B Lienu

W pa3psauTe BCe BbICOKOBOSNBTHbLIE KOHAEHCATOPbI, YTOObI
n36exarb NOBPEXAEHUs1 MyNLTUMETPa UNn TeCTMpyeMoro
o6opyaoBaHua. YTobbl y6eanThCsl, 4TO KOHAEHCATOP Pa3psiKeH,
ucnonb3yiTe yHKLUIO U3MEPEHUS HaNPAXEHUs NOCTOSIHHOTO
Toka.

Mpumeyanmne. YToBbl NOBLICUTL TOYHOCTb N3MEPEHUS EMKOCTH
KOHAEHcaTopa Maroro HoMvHara, 3anuUTe NoKasaHWs nNpu
PasoMKHYTbIX U3MepUTENbHbLIX NPOBOAAX, 3aTEM BbIUTUTE
OCTaTO4HYI0 EMKOCTb MyMLTUMETPA U NPOBOAOB U3 U3MEPEHHOTO
3HaYeHs.

CHEW3BECTHASA = CU3MEPEHHASA — COCTATOYHASA

I'IpOBepKa AVNOLOOB U Hepas3pbIBHOCTU Lenu

Ovoa:
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/\ NpepocTepexenus

[insi npoBepKy B LieNK OTKIOYUTE MUTaHME LIENU U paspaauTe
BbICOKOBOSLTHbIE KOHAEHCATOPbI Yepe3 NoAXoAsLLy
PEe3UCTUBHYIO Harpysky.

Mpumeyanue. Vicnonbayinte dyHKLMIO NPOBEPKN ANOLOB, YTOObI
npoBepuTb PaboTocnoco6HOCTL NONYNPOBOAHMKOBOTO Nepexoaa.
MynbTMeTp nponyckaeT Tok Yepesa NomnynpoBOAHUKOBbIA Nepexoa,
4TOGbI U3MEPUTL NaZeHne HanpshkeHust Ha nepexope. Magexve
HanpspkeHust Ha ucnpaBHoM nepexofe coctasnsiet ot 0,4 go 0,9 B.

OcobeHHOCTU

OnucaHue yHKUUIA

MynbTUMETP OcHaLLeH CreayoWwmnmMm yHKLUSAMU:

YaepkaHue nokasaHui Ha aucnnee: ukcauus otobpaxaemoro
3HaYeHusl.

YaepxxaHue MUHUMaNbLHOTO U NILHOTO 3Ha W: 3anuch
MaKCUMarbHOro UM MUHUMAIILHOTO MoKa3aHui Ha aucnnee.
[nana3soH: BbIGOp py4HOro onpeaeneHnst auanasoHa. PexuvmMom no
YMOMN4aHuio SIBMSIETCS aBTOMaTUYecKoe onpeAerneHve avanasoxa.
RS232: onTyyecku 130nmMpoBaHHbIN MHTEPGENCHBIN BbIXOA ANS
nepena AaHHbIX.

. nogceeTka XXK-gucnnes.

®yHkuusi APO (aBTOMaTnyeckoe BbIKIOYEHUE) (IKOHOMUSA
3apsiga 6aTtapeu):

Ecnu He ucnonb3oBaTb MynsTUMETP B TedeHne 10 MUHYT, OH
aBTOMAaTWNYeCKU NepeiaeT B PeXUM OXUAaHUS, a ero gucnnei
oTKnYnTCH. YT06bI COPOCUTL TaMep YHKLMKM aBTOMaTUHECKOro
BbIKMIOYEHUS, HAXXMUTE MoBYI0 KHOMKY (hyHKLWM Unn

M3MeHWTE MOoMnoXeHVe NOBOPOTHOrO nepekntodatens. GyHKums
aBTOMAaTNYECKOrO BbIKITIOUEHWS OTKITIOYAETCS, €CNN aKTUBEH BbIXO[,
RS232.

[ocTynHble CBOMCTBA B pa3HbIX hyHKLUAX

~B|=B|Om | p) |=mal - | Fy | VA| =A

vaepxusat | O 1O OO |O|O|O|O|O
mmaewnr 0000|000 ]0O]O
ananason |O O[O |X|O|O|O|O|O
RS232 O/00j0|0|O0O|O|0O|O
nopceetka 1O 1O O|O|O|O|O OO
APO OoO/0|0O|O0|O|O|0O|O|O
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Ucnonb3oBaHue CBOMUCTB
Py4Hoe 1 aBTOMaTUueckoe onpeaeneHne ananasoHa

B0y aspy | ase

Il
@ Haxats |||’

Haxatb >1 c¢

®

Mpumeuanue. HaxmuTe kHonky Range ans Beibopa py4Horo
onpefeneHus ananasoHa u U3MeHeHusi AnanasoHos. Mpu
O/IHOKPaTHOM HaxaTuu kHonku Range nHankatop[AUTD racHer.
HaxwmuTe kHonky Range, 4Tobbl BeIGpaTh NoaxXoAsLLmMiA Avana3oH
Ansi namepeHuit. Ytobbl BEpHYTHCS B PEXUM aBTOMaTUYeCKOro
onpefeneHus auanasoHa, yaepxusaiiTe kHonky Range HaxaTtoii B
TeyeHue 1 cekyHabl.

MIN MAX Record (3anucs MUH. U MAKC. 3HAYEHUI)

[auTO]

2553

v

\“2553

muBBR

Haxats 11§
@ oy @ * @
‘||| Haxars

Haxatb >1 ce I Haxatb >1 cex. l

Mpumeyanue. Haxmute kHonky HOLD B pexxume MIN MAX, 4To6b!
MyMbTUMETP NpeKpaTun 06HOBMNATL MaKCUMarbHOe U MUHUMArbHOe
3HayeHus. Ecnv pexum yaepxaHns nokasaHus gucnnes
vcnonbayetcs B pexume MIN MAX, pexxum MIN MAX notpebyetcs
OTKIIOYUTL Nepeq TeM, KaK OTKIMIOUNTL PEXUM yAepXKaHWs nokasaHus
aucnnes.
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RS232

Haxatb |||’

@ Qm Haxars @

YnepxaHue gucnnes

Haxatb |||’
‘||| Haxars

Mpumeuanue. Haxmute kHonky Hold, 4ToGbI BKMOYMTL MK
BbIKIIIOYUTb PEXUM yAepXaHns nokasanus gucrnes. PyHkums MAX
/ MIN HepocTynHa Npu aKTUBHOM PeXvMe yaepxaHus nokasaHus
auennes.

MoaceeTtka

-
Haxatb mp -

< Haxatb

e
e

Mpumeuanue. Haxmute kHonky Backlight (MoaceeTka) /\%, 4TOGbI

BKNIOYNTb UMW BbIKIMOYUTE NOACBETKY AMCNNes.
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ABTOMaTU4eckoe BbIKItoYeHMe (3IKOHOMUS 3apsfa 6aTtapen)

-

Mpumeuanune. Ecnu He ncnonb3osaTb MynsTUMETP B TedeHne 10
MWHYT, ero nuTaHue GyaeT aBToMaTU4eckn oTkModeHo. Mpy aTom
6yneT coxpaHeHo coctosiHne XKK-aucnnes mynstumertpa. Ecnu
rocrie 3Toro HaxaTb Mtobyo KHOMKY, MyTsTUMETP BKIOUNTCA 1 ByaeT
BOCCTaHOBIIEHO COXpaHeHHoe cocTosiHue XKK-aucnnes. Haxmute
kHonky Hold, 4ToBbl OTKNIOUYMTL COCTOSIHME yAepXKaHWS.

Haxatvie nio6oii KHOMKN U U3MEHEHNe NOSIOXKEHNS NOBOPOTHOTO
nepeknioyaterns copacelBaeT Taimep yHKLMM aBTOMATNYeCKoro
BbIKITIOYEHMSI.

OTkntoveHne d)yHKLlVIVI aBTOMaTU4YeCKOro BbIKrnto4yeHus
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TexHuyeckoe obcnyxuBaHme

E /\ MpepocTepexeHus

* He nbiTaiiTecb 0TPEMOHTMPOBaTL MynbTUMETP. He coaepxut
06cnyKMBaeMbIX KOMMOHEHTOB. PEMOHT Unu o6enyxuBaHue
AOIMKEH BbIMOMHATH TONLKO KBanMULUUPOBaHHbI
cneuymanucr.

* Hecob6niofieHne aToro npefoctepexkeHNsi MOXET NPUBECTH K
TenecHbIM MOBY VSIM U MOBPEXAeHUIo MynbTUMeTpa.

OuucTKa U xpaHeHue

I'Iepwoqmqecm npompal?lTe KOpnycC TKaHblo, CMOYEHHOW B MSITKOM
MOwLemM cpeacree. I'pﬂab n Bnara B Knemmax MoryT HeraTuBHO
CKa3aTbCsA Ha TOYHOCTH MSMEpeHI/II;I. Ecnu MynbTUMETP He 6y;:(eT
ncnonb3oBaTbesi 6onee 60 aHen, 3BnNekUTe GaTapero U XpaHuTe
ee oTAeNIbHO OT MynbTUMeTpa.

3ameHa npepoxpaHuTens

Mpoueaypa 3amMeHbl NaBKOro NMPefoXpaHUTens
NPOUNIIOCTPUPOBAHA Ha CrIEAYIOLLEM PUCYHKE:

P A
MNpenocTepexenns

* Ncnonbayiite TONTbKO
nnaBKkuii NpefoxpaHnTenb
C yKa3aHHbIMU
HOMUWHanamu cusbl
TOKa, ToKa NpepbIBaHus,
HanpsbKeHWs 1 CKOpoCTU
cpabatbiBaHUs.

* HomuHan nnaekoro
npepoxpanutens: 10 A,
500 B
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3ameHa 6aTtapeu

MpoLeaypa 3amMeHbl NNABKOrO NPefoXpaHnTenst
NPOUNMIOCTPUPOBAHA Ha CrIEAYIOLLEM PUCYHKE:

A

MpeaocTtepexennsn

* Y1o6bl M36EXaTh
NOMNyYeHNs NOXHbIX
U3MEPEHNIA, 3aMeHunTE
Barapeto, kak TONbKO
HaYHET MUraTh UHAMKATOP
HU3KOro 3apsia 6atapeu

=}

“ « Barapes 9 B

© o 0

Mouck u ycTpaHeHue HemcnpaBHoOCTeN

He nbiTaiitech OTPEMOHTMPOBATb MYIbTUMETP, €CINn Y Bac HET
COOTBETCTBYIOLLEN KBANMMUKALMM 1 MHOPMaLMK O Kannbposke,
UCnbITaHUU N 06CJ'Iy)Kl/IBaHVIVI.

Ba3oBble npoueAypbl NOMCKa U yCTpaHeHUs

HeucnpaBHoOCTEN
B cnyyae otkasa mynsTMeTpa cHavana nposepsTe v npu

HeoBX0AMMOCTY 3aMeHuTe Batapeio 1 ee CoeanHEHVe, NNaBkui
npeaoxpaHuTenb, u3MepuTenbHble nposoga. O3HakoMbTeCh C
3TVM PYKOBOACTBOM U yBeauTech, YTO UCMOMNb3yeTe MynsTUMETP
Haanexalimm o6pasom.

I'IpOBepKa nnaBKoOro npegoxpaHuTensa n

U3MepuTenbHbIX NPOBOAOB
Flposepre nnaskui npegoxpaHuTenb U n3MepuTernbHblie NPoBoAa,
Kak rnokasaHo Humxe.

MpoBepka npegoxpaHuTens MpoBepka U3MepUTEnbHbIX
NpoOBOAOB
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TexHMYecKne XxapakTepucTmKku

O6LlmMe xapaKTepUCTUKU

Aucnneii: 6000 otcyeToB, 06HOBREHME 1,5 pasa B cekyHay.
WHamkaums nonsipHocTu: ABTOMaTnyeckasi, nonoxurensHas 6es
VHOMKaLMK, oTpuLatenbHas ¢ UHAMKaumuen.

WHaukaums Bbixoaa 3a gnanasoH: OL nnn —OL

WUHavkaums Hu3koro 3apspa 6arapen: Koraa Hanpsbkenve 6atapen
ynajaeT Hke pabodero, Ha akpaHe 0TOBPa3UTCs 3HAUOK «+».
DYHKLUS aBTOMATMYECKOro BbIKNKOYeHUs: npubn. 10 MUHYT.
Pa6ouas cpepa: 6e3 koHaeHcauum < 10 °C;

11-30 °C (oTH. BnaxHocTb He Bbilwe 80 %);

31—40 °C (OTH. BNaXkHOCTb He Bbiwe 75 %);

41-50 °C (oTH. BNaxxHOCTb He Bbiwe 45 %).
Temnepatypa xpaHenus: OT —20 o 60 °C, oTH. BnaxHocTb 0-80 %
C U3BMeYeHHON U3 MynsTUMeTpa Gatapeeit.

TemnepaTypHbii koadduumenT: 0,15 x (HopmaTMBHas TOYHOCTb) /
°C, <18 °Cwunu > 28 °C.

TpeGoBaHus k anekTponuTaHuto: CtaHgapTtHas 6atapes 9 B,
NEDA 1604, IEC6F22, JISO06P.

Cpok cnyx6b1 6aTapeu: LLIENTOYHAA 300 yacos

Pa3mepbi (LW x B x A):

76 Mm x 158 Mm x 38 mm Be3 yexna.

82 MM x 164 MM X 44 MM C Yexnom.

MpuHaanexHocTu: batapes, usmeputensHble NpoBoaa U
PYKOBOACTBO Mornb3oBaTernsi.

OnekTpuyeckne xapakTepucTuku
TouHoCTb + (% nokasanwsi + ef. cyeta) npu Temnepatype 23 +5 °C n
OTH. BnaxHocTn meHee 80 %

(1) UamepeHue HanpsokeHus B pexumax Moct. Tok/
Mepem. Toka

TouHocTb B pexume | ToyHOCTb B pexume

AvanasoH Mocr. Toka Mepem. Toka
600,0 B CuHyconpanbHas
6.000B BornHa 50/60 Ny
! TONbKO Ans
+(0,5% + 2 en. [avanasoHa
60,008 cuera) 600,0 MB, £ (0,9 %
600.0B + 5 en. cyera),
i vacrtora 50—
1000 B noct. Toka / 500 My*1

750 B nepem. Toka
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3awmTa ot npeBbIWeHUA HanpsxeHus: 1000 B nocT. Toka unu
750 B nepem. Toka
BxogHou umnegaHc: 10 MOwm // meHee 100 nd
CMRR / NMRR: (koacbcpmumeHT noaaBneHms cuHpasHbIX Nomex)
(koachpMLMEHT NoaaBRNEHUs NOMeEX OT CeTh

MUTaHUsA)
B nepem. Toka: CMRR > 60 gb npw noct. Toke, 50/60 'y
B noct. Toka: CMRR > 100 ab npu nocrt. Toke, 50/60 'y,

NMRR > 50 b npwu nocr. Toke, 50/60 Iy
Tun npeo6pa3oBaHus NepeMeHHOro Toka:
CBsi3aHHbIN MO NepeMeHHOMY TOKY, OTKNWK UCTUHHOTo CK3,
KanubpoBKa Mo BXOAHOW CUHYCOMAANbHO BOSHE.
*1 BasoBasi TOHYHOCTb NpUBEAEHa AMsi CUHYCOMAANbLHOro curHana
MeHee 4000 en. cyeta. Cabilwe 4000 en. cHeTa Jo6aBbTE K TOYHOCTU
0,6 %.
[ns cuHyconpanbHbix BonH meHee 2000 ea. cyeTa TOYHOCTb
BbIYMCNIAETCA crneaytowmm obpasom:
[pononHuTenbHas owunbka + 1,5 % Ans koadduumneHTa amnnuTyabl
or1,4p003
KoadhcbmumeHt amnnutyasbl: KoapcmumeHt amnnntyabl = MNukosoe
3HaveHne / CK3

(2) Usmepenue Toka B pexxumax lMepem./MocT. Toka

T T H
Buanaszon | CC S 2 o oa | Harpyaka
600,0pA
H/M < 4 mB/MKA
6000pA +(1,0% +2ep.
6,000 A ey (15%+5en
cyera), yactota Makc. 2 B
50-500 'y .
10,00 A *1

3awmTa oT neperpysku:

Bxop A: GbicTpofencTBytowmii npegoxpanntens 10 A (500 B)
Bxoa mkA: 600 Bcka.

*1 Tun npeobpa3oBaHns NepeMeHHOro Toka: Tun KoHBepCUn n
[OMOMNHUTENbHbIE XapaKTEPUCTUKN TaKM1e Xe, Kak [A1sl HanpshkeHnst
NOCTOSIHHOrO/nepemMeHHOro Toka.
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(3) ConpoTtuBnexue

Owana3oH TouyHOCTL 3awmTa oT neperpyakm
600,0 Om *2
6,000kOm
+ (0,7 % + 2 ep. cueta)
60,00kOm
600 Bcks
600,0kOm

6,000 MOm +(1,0 % + 2 eq. cyera)

60,00 MOm *1 |+ (1,5 % + 2 en. cyeTa)

HanpsikeHue pasomkHyTOM wenu: npu6bn. —1,3 B.
* 1 konebaHua < 100 ea. cueta.
* 2 konebaHus < 10 eq. cyeta.

(4) NMpoBepka AMOAOB U HEPa3pPbLIBHOCTU LNy

Owuana3oH PaspelueHue ToyHOCTL
= +(1,5% +5en.
< 10 mB cueta)”

* Anst Hanpsbkenus 0,4-0,8 B

Makc. ucnbitatenbHbi Tok: 1,5 MA

MakcuMmanbHoe HanpsXkeHne pa3oMKHYTow uenu: 3 B

3awuTa ot neperpy3ku: 600 Beka.

Mpo3BoH uenu: BcTpoeHHbI 3ymmep nogacT 3BYKOBOW CUrHar,
ecnu conpoTuerieHne coctaBut meHee 500 Om. Bpewmsi oTknuvka
coctasnsaeT okono 100 mc.

(5) YactoTta

OunanasoH ** YyBCTBUTENBLHOCTD To4HOCTbL
6000 Ny
60,00 kIl 100 l\fBCKa
Yacrora:
600,0 kI'y 0,1 % £ 1 eq. cueta
6,000 MI'y 250 mBck3
60,00 MI'y, 1 Bcks

HanpsikeHue pa3omMkHyTon uenu: 600 Beka.
* Mpw vacToTte Hwxke 20 'y YyBCTBUTENBHOCTL cocTaenseT 1,5 Beka.
** Makc. 4yBCTBUTENbHOCTL: < 5 Bcka nepem. Toka
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(6) EmMkocTb

Owana3oH TouyHOCTL
6,000nF
60,00nF
600,0nF
6,000uF + (1,9 % + 8 en. cyera)
60,00uF
600,0uF

6,000 M® *

3awmra ot neperpy3ku: 600 Bcka.
* konebaHus < 100 ea. cyeTa.

(7) ABTOoMaTH4yeckoe BblkntoueHue nutaHus (APO)
Ecnun He ncnonb3osaTtb MynsTUMETP B TedeHne 10 MUHYT, ero
nutaHue 6y,C|BT aBTOMaTU4eCKU OTKITHYEHO.

TepMVIHbI B XapakKTepucTtukax

CK3:

Pusnyeckoe 3HaveHne CK3 (CpepHe KsagpatuyHoro 3HadeHns):
Ecnu TennoBas 3aHeprus, Temnepartypa pe3uctopa, Bbiaensemas
NpyW NPOXOXAEHUN Yepe3 Hero curHana nepeMeHHoro Toka 3a
nepuoa T, coBnagaeT ¢ TeNnoOBON 3Hepruen, BblaensieMon npun
NPOXOXAEHUM Yepe3 Pe3ncTop CUMrHarna NnoCTOSAHHOrO Toka 3a
TOT e nepuop T, 3HaueHne curHana nocTOSHHOro Toka sSIBMseTCst
CK3 curHana nepemeHHoro Toka.

T T2

Ecrm T1=T2,
3Hauenve B aBngaetca sHadveHunem B, curHana B,

B cootsetctBUM C onpeaeneHvem rpmswqecn(oro 3Ha4YeHnst MOXHO
BbIBECTW MaTemaTuyeckyto npoueaypy pacyeta CK3 curvana:
CpepHe KeagpatuyHoe 3HaueHue curHana

115



73 Proy

Cnoco6 ycpeaHeHUs KanubpoBaHHOro curHana ans
onpeaenenus CK3:

B 6onbLlIMHCTBE LMMPOBBLIX MyNETUMETPOB AN uameperusi CK3
CUrHaNoB NePEeMEHHOro ToKa UCMONb3yeTCs CNocob yCpeaHeHNs
KanMbpoBaHHOIO CUrHamna anekTpuyeckoii uenu. 3Tot cnocob
COCTOWT B MacLUTabMpoBaHUM CpeHEro 3Ha4eHus! BbIXofa Lienm
onpeaeneHus cpeaHero 3HadeHns Ha koapuumneHt CK3, koTopblit
Ansa cuHyconaanbHoro curkana coctaensieT 1,11. K coxanenuto,
3TOT KO3(P(PULIMEHT MeHsIeTCA B LUIMPOKUX Npeaenax B
3aBMCUMOCTU OT POPMbI CUTHaMNa U MOXKET BO MHOTUX Cryyasix
[aBaTb HETOYHbIN pesynbTat. B cnepytollel Tabnuue npvseaeHs!
npumepbl cpaBHeHuss CK3 1 cpefHuX 3HaYeHuit.

KanuGposanoe CK3|
Mukosas amnnutyaal oo [r— I
B BOMbTax ans amnnutyas | Mcummoe CK3 my:::::’:":‘mﬁ CHMTLIBAHMA® CXEMbI
hopMbl curHana | (Vu/ Veks) pr— orpeaenenua
a1 e, | cPoEr0 sHasenn
Gyner nvers
Vees 1414 | 07078 | 07078 | 0%
Veeak o
1,00 1,00 B 1,11B +11,0 %
Veeax o
1,73 0,577B 0,555 B -3,8 %
MocnegoBartenbHOCTL 2 0 5 B 0 278 B _44 %
Fngacon 10 018 | 0011B | -89%

* % OLIMGKN CUUTBLIBAHUA =

cpefHee 3HadeHve — nctuHHoe CK3
MectuHHoe CK3

x 100 %
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Cnoco6 nony4eHus uctuHHoro CK3:

MynbsTUMeTp ¢ dhyHKUMe namepenust uctuiHoro CK3 ncnonsayet
MaTemaTnyeckue onepaLmumn B ANeKTPUYECKOi CXeMe Anlst NomnyYeHnst
nctuHHoro CK3. Moatomy nctuHHoe CK3 06bI4HO He 3aBUCUT OT
hopMbI NPOBEPAEMOro curHana.

WM3mepenus nctuiHoro CK3, Hanpumep, ncnonbaytotes Ans
onpeeneHnst 3HeproeMkocTn curHanoB SCR npu pasHbix yrnax
3aXuUraHusl, a Takke Npu U3MepPeHNH Lyma 1 NCKaKeHHbIX (opM
CUTHaroB C rapMoH1kamn. Hannume rapMOHVK B raBHOM Lenu
MOXET BbI3BaTb NPEeXAeBPeMEHHOE OTKITIOYEHNEe aBTOMaTUYECKNX
BbIKIlO4aTENeN, neperpes TpaHcopMaTopoB, NeperopaHme
Aurarteren, yckopeHHoe cpabaTbiBaHue npefoxpaHuTenen,
BUOPALMIO LLMH U 3MIEKTPUYECKUX NaHeNen, a Taioke neperpes
HelTpanu TpexdgasHon cucTembl.

UctuHHoe CK3 cBA3u no nepemeHHomy /
nepeMeHHOMy + MOCTOSAHHOMY TOKY:

UcTtuHHoe CK3 cBsi3n no nepeMeHHOMy TOKY: V3mepeHue
3HEPrM KOMMOHEHTa NepeMeHHOro Toka

curHana. Hanpumep, ucnonb3syetcs Ans U3MEpEHNst SHeprum Lwyma B
CUrHane noCTOsIHHOTO TOKa.

WctunHoe CK3 cBA3M No nepeMeHHOMY TOKY + NOCTOSIHHOMY
TokKy: /amepeHwe obLuein aHeprumn

curHana. Hanpumep, ncnonbs3yetcs Ana uaMepeHust paccevnBaemoii
aHeprum Tupnctopa SCR, NnpuMeHsieMoro Ans perynupoBkn SpkocTy
namnbil.

CurHan HanpsbkeHus! ¢ KOMMOHEHTaMy NepeMeHHOTo Toka n
KOMMOHEHTaMM MOCTOSIHHOTO TOKa MOXHO BbIPa3nThb CrieayoLnm
obpasom:

VRums(ac+DC) = J RMs(AC) + V DC

KoadcpuumeHT amnnutyabl:

Onpepenenue koadduumeHTa amnnutyabl (KA):

KA = Bnuk / Bcks
dopma curHana ¢ rapMOHUKaMm BbICLLETO Nopsiaka UMEeEeT BbICOKOe
3HauveHne KA. 3HadeHne KA o06bl4HO 03HaYaeT, 4To MynbTUMETP C
dyHKUWeit nsmepeHus nctuHHoro CK3 cnocobeH npoBepuTh curHan
C OCTPbIMU WUIIN UCKaXEHHbBIMW BOTHAMM.
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CMRR (ko3adpchbmumneHT nogaBneHns cuHdgasHoro
curHana):

CMRR o3Hayaet cnoco6HOCTb MyNbTUMETPa NOAABMAT HaNpshKeHne
cuHbasHoro curHana Vem (HanpshkeHue, ogHOBPEMEHHO
metoLLeecs Ha BxoaHbIX knemmax COM n VOLTAGE

THOCUTenbHO 3eMnu). HanpsbkeHne Vem oBbl4HO BO3HMKAET u3-3a
3reKTPOMArHNUTHbIX MOMEX OT JIHMIA BbICOKOBOJILTHOrO UCTOYHMKA
NUTaHWS UM reHepaTopoB.

NMRR (ko3 hbmumeHT noaaBneHus Npu WTaTHOM
pexume):

NMRR o3HavaeT cnocobHOCTb MynbTUMETPa NOAABNATL
HexenaTenbHblii Wym nepemeHHoro Toka, VNM, npu nsmepexnu B
pexvme TMocT. Tok.

HanpsikeHue Harpy3sku:

HanpsixeHue Harpyaku (VHarpysku) MeeTcs Ha BXOAHOMN knemme
CURRENT v knemme COM mynstumeTpa. HanpsixeHue Harpysku
npu NpoBepke Toka BO3HUKAET 13-3a UMMeAaHca cxeMbl U3MepeHwst
ToKa MynsTUMETpa.

HanpsikeHne Harpyskn yMeHbLIUT N3MEPEHHOe 3HavueHe
OTHOCUTENbLHO (haKTNYeCKOoro. [risi NoMny4eHst TOUHbIX N3MEPEHUN
ucnonbayiTte PopmMynbl NPUBTIKEHUS B ONMUCAHWI M3MEPEHUS TOKa.
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