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1.

Safety rules and precautions

Thank you for purchasing the insulation resistance tester. Before you first use

the instrument, to avoid possible electric shock or personal injury, please be sure to
read carefully and strictly follow the safety rules and precautions listed in this

manual.
In any case, special attention shall be paid to the safety when using this

instrument.

< This instrument is designed, produced and inspected according to the
IEC61010 safety specifications.

< In any case, special attention shall be paid to the safety when using this
instrument.

< When measuring, high frequency signal generator should not be used beside
the instrument to avoid errors.

< Pay attention to the labeled text and symbols of this instrument body.

< Before use, it is necessary to ensure that the instrument and its accessories are
in good condition. The insulation layer of the instrument and the test cables
must be intact, without any damage, exposure or breakage. Only then can it be
used.

< During the measurement process, do not contact the exposed conductor and
the circuit being measured.

< Verify that the connection plug for the wire is tightly inserted into the instrument
interface.

<> Do not measure in flammable places, the spark may cause an explosion.

< If the casing or test line is broken, please stop using it.

< Do not place and store instruments for a long time in high temperature, humidity
and condensation places and direct sunlight.

< When replacing the battery for the instrument, please confirm that the test line
has been removed from the instrument and the instrument is turned off.

<~ The meter displays the battery voltage low symbol“D”, Charge it in time,
otherwise it will cause error.

< Charging or data transmission operation is strictly prohibited during the
measurement process.

< Pay attention to the measuring range and operating environment specified in
this instrument.

< The use, disassembly, calibration and maintenance of this instrument must be
operated by authorized personnel.

< Due to the danger of this instrument, the use should be stopped immediately
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and sealed immediately, It shall be handled by the authorized and qualified
institution.

< The A safety warning sign in the instrument and manual must be strictly
followed by the user in this manual Allow safe operation.

< The instrument output high voltage, please be sure to connect the test line
before pressing the test button after the hand leaves the test line.Otherwise
there is a risk of electric shock.

< After the test is completed, wait one minute for the discharge before removing
the test line, and remove the meter when removing the test line.End of the test
line and then close the test line.

2. Introduction

The UT515 series megohmmeter, also known as an insulation resistance
tester or high-voltage insulation resistance tester, is designed for insulation
resistance measurement. This instrument features a large LCD screen with
gray-white backlight, data storage, data retrieval, alarm, and automatic shutdown
functions. It also measures DC and AC voltages, absorption ratios, and
polarization indices. The device boasts an elegant and high-end design, wide
measurement range, high resolution, user-friendly operation, and portability. It
ensures accuracy, reliability, stable performance, and strong anti-interference
capabilities. Additionally, its shockproof, dustproof, and moisture-resistant
construction makes it an indispensable tool for industries such as
telecommunications, power, meteorology, server rooms, oil fields,
electromechanical installation and maintenance, and industrial enterprises that
utilize electricity as power or energy sources. It is suitable for measuring the
resistance values of various insulation materials, as well as the insulation
resistance of transformers, motors, cables, and electrical equipment.

The megohmmeter is composed of medium and large scale integrated circuits.
It has a large output power and multiple output voltage levels (6 levels). The DC
voltage measurement range is 0~1000V, and the AC voltage measurement range
is 0~750V.
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3. Range and accuracy

1. Insulation resistance range and precision

Measureme Output M . . . Resolutio
nt function voltage easuring range Precision n
0.05MQ~0.5MQ +3%rdg+5dgt 0.001MQ
0.5MQ~5MQ +3%rdg+5dgt 0.01MQ
5MQ~50MQ +3%rdg+5dgt 0.1MQ
100V (+20%) 50MQ~500MQ +3%rdgx5dgt 1MQ
0.5GQ~5GQ +5%rdg+5dgt 0.01GQ
5GO~50GQ +10%rdg+5dgt 0.1GQ
50GQ~500GQ +20%rdg+5dgt 1GQ
0.1 MQ~1MQ +3%rdg+5dgt 0.001MQ
1 MQ~10MQ +3%rdg+5dgt 0.01MQ
10 MQ~100MQ +3%rdg+5dgt 0.1MQ
250V(+20%) | 100MQ~1000MQ +3%rdgx5dgt 1MQ
1GQ~10GQ +5%rdg+5dgt 0.01GQ
10GQ~100GQ +10%rdg+5dgt 0.1GQ
100GQ~1000GQ | +20%rdg+5dgt 1GQ
0.2 MQ~2MQ +3%rdg+5dgt 0.001MQ
2 MQ~20MQ +3%rdg+5dgt 0.01MQ
20 MQ~200MQ +3%rdg+5dgt 0.1MQ
insulation | 2°CV#2%) 500 MO~2000MQ | +3%rdg#5dgt MQ
resistance 2GQ~20GQ +5%rdg+5dgt 0.01GQ
20GQ~200GQ +10%rdg+5dgt 0.1GQ
200GQ~2000GQ | *20%rdg+5dgt 1GQ
0.5 MQ~5MQ +3%rdg+5dgt 0.001MQ
5 MQ~50MQ +3%rdg+5dgt 0.01MQ
50 MQ~500MQ +3%rdg+5dgt 0.1MQ
1000V (+20%) | 500 MQ~5000MQ | £3%rdg+5dgt 1MQ
5GQ~50GQ +5%rdg+5dgt 0.01GQ
50GQ~500GQ +10%rdg+5dgt 0.1GQ
500GQ~5000GQ | *20%rdg+5dgt 1GQ
1 MQ~10MQ +3%rdg+5dgt 0.01MQ
10 MQ~100MQ +3%rdg+5dgt 0.1MQ
100 MQ~1000MQ | *3%rdg+5dgt 1MQ
2500V (+20%) 1GQ~10GQ +3%rdgx5dgt 0.01GQ
10 GQ~100GQ +5%rdg+5dgt 0.1GQ
100 GQ~1000GQ | +10%rdg+5dgt 1GQ
1 TQ~10TQ +20%rdg+10dgt 0.01TQ
2 MQ~20MQ +3%rdg+5dgt 0.01MQ
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5000V (+20%) | 20 MQ~200MQ +3%rdg+5dgt 0.1MQ
200 MQ~2000MQ | £3%rdg+5dgt 1MQ
2G0Q~20GQ +3%rdg+5dgt 0.01GQ
20 GQ~200GQ +5%rdg+5dgt 0.1GQ
200 GQ~2000GQ | £10%rdg+5dgt 1GQ
2TQ~10TQ +20%rdg+10dgt 0.01TQ
5 MQ~50MQ +3%rdg+5dgt 0.01MQ
50 MQ~500MQ +3%rdg+5dgt 0.1MQ
500 MQ~5000MQ | +3%rdg+5dgt 1MQ
10KV (+20%) 5GQ~50GQ +5%rdg+5dgt 0.01GQ
50 GQ~500GQ +10%rdg+5dgt 0.1GQ
500 GQ~5000GQ | +£20%rdg+5dgt 1GQ
5TQ~35TQ +30%rdg+10dgt 0.01TQ
6 MQ~60MQ +3%rdg+5dgt 0.01MQ
60 MQ~600MQ +3%rdg+5dgt 0.1MQ
600 MQ~6000MQ | +3%rdg+5dgt 1MQ
15KV (+20%) 6 GQ~60GQ +5%rdg+5dgt 0.01GQ
60 GQ~600GQ +10%rdg+5dgt 0.1GQ
600 GQ~6000GQ | +£20%rdg+5dgt 1GQ
6 TQ~50TQ +30%rdg+10dgt 0.01TQ
Temperature characteristics: use temperature range plus test accuracy x0.2/°C.
(18°C to 28°C outside) Calculation method: Accuracy = (current gear accuracy)
+ 0.2x(temperature difference)x (current gear accuracy) Example: Using
environment 8°C/10kV the first gear accuracy is +3%rdg+5dgt accuracy =
(£3%rdg+5dgt) + 0.2x10%(£3%rdg+5dgt) =9%rdg+15dgt.

Note: 1. For each voltage range, the two lowest measurement intervals exhibit the phenomenon where the
smaller the resistance, the greater the voltage drop. This is a normal occurrence.
2. The testing time for the last two measurement ranges of each voltage level is longer than 100
seconds.
Conversion of common electrical units:
1 GQ (Giga ohm) =1000MQ=10°Q

1 TQ (Tera ohm) =1000GQ=10"2Q
1MQ (Mega ohm) =1000KQ=10°Q

2. Voltage range and accuracy

Measurement
Measuring range Precision Resolution
function
DC voltage DC 0.0v~1000V 11.5%rdg+3dgt 0.1V
AC voltage AC 0.0V~750V 1+1.5%rdg+3dgt 0.1V
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4. Technical specifications

Function Insulation resistance test, voltage test

Base condition 23°C £ 5°C, below 75% relative humidity

Rated voltage | 100V. 250V. 500V. 1000V. 2500V. 5000V
UT513G

Insulation
resistance range

0.05MQ~10TQ Resolution: 0.001MQ

UT515A | Rated voltage |250V. 500V. 1000V. 2500V. 5000V. 10kV

Insulation

+ 0.1MQ~35TQ Resolution: 0.001MQ

resistance range

Rated voltage | 500V. 1000V. 2500V. 5000V. 10kV. 15kV

UT516E

Insulation
resistance range

0.2MQ~50TQ Resolution: 0.001MQ

Measuring voltage (V) Rated voltage x (1+20%)

DC voltage range 0~1000V Resolution: 0.1V

AC voltage range 0~750V Resolution: 0.1V

Output short circuit current | 26mA

Absorption ratio and

polarization index were Yes
measured
Discharge index Yes
Power 10.95V Charging lithium battery
Controlled gray screen backlight, suitable for dim
Back light
use
4-bit super-large LCD display, gray and white
Display mode

screen backlight

LCD display dimensions 153.8mmx85.6mm

Instrument size length, width and height: 380mmx310mmx153mm

It has a USB port, software monitoring, and can
uUSB

upload stored data to a computer for printing
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Mobile APP

Yes, Bluetooth connection, software monitoring,
stored data can be uploaded to the computer, save

printing

Communication line

USB communication line 1 pcs

Test cables

The red high-voltage rod is 3 meters long, the black
resistance test input line is 3 meters, the red line is

1.5 meters, and the green line is 3 meters.

Data storage

300 groups, flashing the FULL symbol indicates the

storage is full

Data access

Data access function: "MR" symbol display

Overflow display

Over range overflow function: ">" symbol display

Alarm function

Yes

Data printing

Yes

Power consumption

Standby: 80mA Max (backlight off), open backlight:
90mA Max

Measurement: 2.1A Max (backlight turned off)

Instrument quality

4.10kg(Including battery)

Battery voltage

Battery voltage is insufficient, display the low power

symbol“[—}”

Auto shut off

The instrument is shut operated for 15 minutes

Insulation resistance

=50MQ(Between measuring line and shell)

Withstand voltage

AC3kV/50Hz 1min

Operating temperature and

humidity

—10°C~+50°C<85%RH

Storage temperature and

humidity

—15°C~+55°C<90%RH
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Suitable for safety IEC61010-1 . IEC1010-2-31 . [IEC61557-1,5 .

regulations

IEC60529(IP54). Pollution grade 2. CAT III 300V

5. Instrument structure
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1. LCD Display screen 2. Charging port
3. USB interface 4. EARTH interface
5. GUARD interface 6. V interface
7. LINE interface 8. ON/OFF key
9. Test key 10. Safe dolphin clip
11. EARTH Interface test cable 12. Test cable (green)

13. High-pressure test end banana plug plug into the LINE interface
14. Voltage testing probe (red)

6. Measuring principle

The insulation resistance is measured using a voltage generator to generate a
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voltage V, which is applied to both ends of the resistance. By measuring the current
| at both ends of the resistance, and the grounding resistance value R is calculated

according to the formula R=V / I.

Line(+)

Voltage|Generator

Earth(-)

7. Operational approach
1. Startup & Shutdown
Press the POWER key to realize the switch machine."APQ" is displayed in the
lower right corner after starting up, and it will automatically shut down after 15

minutes without operation.

2. Battery voltage check
After boot, if the LCD displays the battery voltage low symbol‘—}", It means
that the battery power is insufficient, so please charge it in time. The battery power

is sufficient to ensure the accuracy of the measurement.
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3. DC voltage test

A The input instrument DC voltage shall not exceed 1000V.

o)
To measure, press the button briefly to switch to DC voltage test mode.

Connect the red probe to the V terminal and the green test line to COM. The LCD

will display the real-time DC voltage value. Press and hold the "&2" button to print

the current voltage measurement.

DC

4. AC voltage test

A The input meter AC voltage shall not exceed 750V.

)
To test, press the button briefly to switch to AC voltage mode. Connect

the red probe to the V terminal and the green test line to COM. The LCD will

v

SN
i isel S
4

&9" button long to

display the real-time AC voltage value. Press and hold the

print the current voltage reading.

N

=5 n__Green

AC

Red




5.

Insulation resistance test

AN

The insulation resistance test can only be conducted on the uncharged circuit. Before
the test, check whether the test wire is intact and the tested circuit is charged. If the
live line may damage the instrument and affect the measurement accuracy.

High-voltage insulating gloves must be worn for operation.

During the insulation resistance range, the high voltage occurs in the test line head
and the test circuit after pressing the test switch. Please pay attention to avoid
touching.

Always connect the ground wire (black) to the ground port of the measured circuit.

Do not touch the circuit immediately after testing. The stored charge may cause an
electric shock accident.

Do not remove the test line immediately, you must touch the test circuit after the
discharge is completed.

Do not wrap the test lines together for the measurement accuracy test.

1. Notes to test the high-voltage insulation resistance:

AN

The greater the resistance value of the high voltage insulation material, the smaller
the current passing through the DC voltage, which is easy to be affected by the
external environment interference, resulting in a large test error.

The higher the measured resistance value, the longer the measurement time.

Humidity increases, the surface leakage increases, and the body conductance current
also increases.

The resistance value of the general material decreases with the increase of the
ambient temperature and humidity.

2. Ensure the temperature and humidity value of the insulation resistance accuracy

Insulation resistance | Ensure the humidity value of the | Ensure the temperature value of the
range insulation resistance accuracy insulation resistance accuracy
0Q-100MQ <85% RH(No condensation)

100MQ-20GQ <75% RH(No condensation)

20GQ-200GQ <65% RH(No condensation) 23°CH5°C

200GQ-1TQ <55% RH(No condensation)

1TQ-10TQ <45% RH(No condensation)

10TQ-50TQ <35% RH(No condensation)

3. Insulation resistance test operation

1. The insulation resistance test can only be conducted on an uncharged

2. Press the oD

)
press the "2

circuit. Before the test, check whether the test wire is good and confirm whether
the tested circuit is live.(When testing large capacity products (cables, large
capacity transformers, etc.), please press the test key long for 3 seconds to enter
the standard test mode. The screen displays the NOISE symbol)

W\
2" pbutton to switch to resistance measurement mode, then

" button to select the voltage value to test.
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3. The black grounding wire connects to the instrument's EARTH terminal at
one end and to the test circuit's grounding terminal at the other. The red
high-voltage rod test wire connects to the instrument's LINE terminal at one end

)

p
and contacts the test circuit at the other. Press the "&2" test button to initiate the

test (the instrument will emit intermittent beeping: "beep~ beep~ beep..."). Wait

Long-press the
measurement.

button to print the current insulation resistance

6. Use of GUARD protective wire

When measuring the insulation resistance of the cable, the leakage current on
the covering surface merges with the current through the insulator, resulting in the
error of the insulation resistance value. In order to avoid this phenomenon, as
shown in the following figure, use the protection wire (any conductive bare wire) to
roll up the leakage current through the part. After being connected to the protection
port, the leakage current does not flow through the indicator meter, and the
insulation resistance of the insulator can be accurately measured. Please connect
the protection port using the attached protection test line.

F———— e e e e — e ——

Insulation Resistance Tester
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7. Polarization index (PI) and absorption ratio (DAR) Filtering test

1. Polarization index (Pl) and absorption ratio (DAR) action

The polarization index (Pl) and absorption ratio (DAR) are tests to check
for the leakage current of the insulator. Confirm that the leakage current does
not increase. The instrument automatically calculates the polarization index PI
and the absorption ratio DAR value, as the basis for judging the insulation
performance, the polarization index Pl and the absorption ratio DAR both
represent the change of the insulation resistance in a period of time after the

measured object bears the measured voltage.
2. Difference between polarization index (Pl) and absorption ratio (DAR):

For the general insulator testing, Such as shell insulation, tool handle and
other generally in a short time can test whether the leakage current increases
with the applied voltage time increases, So you can usually test it in a short time,
The insulation resistance ratio DAR for the short time test is called the
absorption ratio (see the formula below for the specific test time), However, for
the tested products with a large capacity and a long absorption process, Such
as transformers, generators, cables, capacitors and other electrical equipment,
Sometimes the absorption ratio (DAR) is not sufficient to reflect the whole
process of absorption, Long-time insulation resistance ratio can be used, That
is, the ratio PI of insulation resistance (R10min) to | min (R1min) to describe the
whole process of insulation absorption, The Pl is called the polarization index,

The Pl and DAR values are calculated by the following formula:

R10AMin
PI (Polarization Index) — .
RI1AMIn
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~ R60Sec

DAR (Absorption Ratio)
R15Sec
R60Sec
DAR (Absorption Ratio) — R 3 O S
ec
Note:

1: R10Min=The voltage was applied to the resistance values measured for 10 minutes
R1Min=R60Sec=The voltage was applied to the measured resistance value for 1 min
R30Sec=Voltage was applied to the resistance value measured for 30 seconds
R15Sec=Voltage was applied to the resistance value measured for 15s
The calculation time of DAR can be 15 or 30 seconds.

3. Polarization index (Pl) and absorption ratio (DAR) test

a b ODN

1. Polarization index (PIl) and absorption ratio test (DAR) can only be
performed on an uncharged circuit. Before testing, check whether the test wire

is good and confirm whether the tested circuit is charged.

2. Press the "&2" putton to switch to resistance measurement mode,

a
then press the "&22" button to select the voltage value to test.

(

3. Press and hold the key to select the mode. The LCD displays
"10:01m" for the polarization index mode, "60:15S" for the 15-second
absorption ratio mode, "60:30S" for the 30-second absorption ratio mode, and
nothing in the lower left corner for the insulation resistance measurement

mode.
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The polarization index pattern Insulation resistance measurement mode

4. Ground wire (black) one end of the instrument to the other end of the
EARTH end to the ground end of the test circuit. One end of the high pressure

rod test line (red) is connected to the other end of the instrument LINE end and

the head contacts the test circuit, Press "&2" test key starts the test and can

read the absorption ratio or polarization index value until the measurement is

fixed.

Ve

5. After the test is completed press 7" Key switch to view the

absorption ratio or polarization index value of the divisor, ratio, or press "/

Key switch to view the ratio and divisor of absorption ratio or polarization index
value (for example, in the "60:15S" mode, the lower left corner displays
"60:15S" as the ratio, "15S" as the divisor, and "60S" as the dividend. The same

applies to other modes.).

6. Long press the "&&J" key to print the current measured "ratio",

"dividend", and "divisor"
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4.Polarization index (Pl) and absorption ratio (DAR) application:
In engineering, the insulation resistance and absorption

polarization index) can reflect the moisture degree of generator, oil-immersed
power transformer and other equipment insulation. The absorption ratio (or

polarization index) of insulation decreases after moisture (see Figure 1), so itis

an important indicator to judge whether insulation is damp.

It should be noted that sometimes the insulation has obvious defects
(such as the insulation breakdown at high pressure), and the absorption ratio or
polarization index value is still very good. The absorption ratio or polarization

index cannot be used to detect local insulation defects other than moisture and

dirt.

120
3
o 100 —
s i
Repy/Rys=2.3
& 80 -
~
1
60 A <~
/ RGQS/R153=2.O7
40
//
20—~
{L Ry s=1.03

100

200

1(s)

1- 15°C before drying; 2- 73.5°C at the end of drying; 3 —After 72 hours of operation, and cooled to 27°C
FIG. 1 Relationship between insulation resistance R and time t for a certain generator

Reference value of polarization index:

Polarization 4 Above 4~2 2.0~1.0 Below 1.0
index
Judge Best Good Attention Badness
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Reference value of absorption ratio:
Absorptance 1.4 Above 1.25~1.0 Below 1.0
Judge Best Good Badness

8. Ramp Test (RAMP)Only UT516E

Ramp test: After turning on the device, in the normal resistance test mode,

)
press and hold the key to select the corresponding mode. For example,
when "100V" is displayed in the lower left corner of the LCD and "1000V" is
displayed in the lower right corner, it indicates that the ramp test mode is selected.

During the test, the voltage will increase in steps of 10% of the target voltage until it

reaches the final target voltage. Short press the @ "

e B key to change the final target voltage.

9. Backlight control

After boot, long-press the @ key can turn on or off backlight, backlight

function is suitable for dim places. The default backlight is off each time.

10. Alarm Value Settings

1. After powering on, press and hold the " key to enable or disable the

alarm function.

2. Long press the @ key to enter alarm value setting mode. Use the "

@" (up 10) or @ (down 10) keys, or the & (up 1) or @ (down 1)

keys to adjust the current number size. Finally, long press the @ key to
save and exit.

3. When the measured voltage value is greater than the alarm critical set

value or the insulation resistance value is less than the alarm critical set value,
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the alarm function has been turned on, The instrument flashing* ) "Symbol,

and issued a "du- -du- -du- -" alarm sound. The maximum DC voltage alarm is
900V, the maximum AC voltage alarm is 700V, and the maximum insulation
resistance alarm is 9999 MQ. The following example shows ("<" less than

symbol indicates less than alarm, ">" greater than symbol indicates greater

than alarm):
L ,2> e o anne
<. Y e 8
(1111 [111] [111]
The resistance setting interface The AC voltage setting interface The DC voltage setting

11. Data locking / storage

. . n(]u
1.After starting, the measurement is completed,press key lock the current

display data, and automatically numbered storage, press again "(’" key exit lock,

if the storage is full, the instrument displays the " FULL" symbol.

2.The following display example: the measurement data is 1258 MQ, short

press Display is stored as the group 5 of data.

4\\\\\\u|||||||l| R
- ¢S5 H Cie) )
'!‘ ‘!LJMQ ' LJL‘!-

5 5 nnv
Ll
[J1]]
Lock and save the display Storage is fully displayed

12. Data review / deletion

Y

1. After startup, if the instrument contains saved data, long-press the key

to access the data viewing interface, where the "MR" symbol appears. Short-press

4 keys to view corresponding data with a 10-step increment, or
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with a 1-step increment. Long-press the "
long-press the """ key to exit the view.

2.As shown in the figure below: the number 5 in the lower left corner of the
screen is the current saved fifth data. If there is no stored data, the LCD displays
"NULL".(The lower right corner resistance data shows the voltage, current and

capacitor display units used for the test).

\"
SN B O DR TR
S 540 he Y
L1 L1
Resistance check AC voltage Check

dunnnllinl—,

g = TITH.
5 f I N PO L
(I
DC voltage Check No data stored

@

3.In data viewing mode, short-press the "(’" key to delete data, short-press

7" key to return to the viewing interface without deletion, and short-press the

2" key to delete saved data and exit viewing mode. The deletion page is shown

in the following figure.

N

o
Ly
YES

o
=] B

Delete display

13. APP and PC upper computer operation

Upper computer: connect the USB communication line between the computer
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and the instrument, boot the instrument, run the monitoring software, if the USB
connection is successful, there is the switching mode test function, save the
measurement data, which can read the stored historical data, and upload to the
computer and save, etc.

(Note: The APP should be installed before the connection)

Bluetooth APP: Start the instrument, in any interface, long press ™ /,L)

turn Bluetooth on or off. Open the APP installed on the phone, find the Bluetooth
device with the name "DRT" on the interface, and click the name to connect the
device.

The software can be downloaded from the official website of Youlide.

https://meters.uni-trend.com.cn

8. Battery instructions

1.The instrument is powered by 10.95V lithium battery. When the battery power

is insufficient, the power symbol " Display, please charge timely. Note: Low
battery power will affect the measurement accuracy.

2.The higher the measured voltage, the higher the battery power requirement.
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9. Packing list

Name Specification Quantity
Instrument * 1
High pressure rod 3m/Red 1 line
Resistance test line 3m/Black 1 line
Voltage test line 1.5m/Red; 3m/Green 2 lines
USB communication 1.5m 1 line
Charger 12.6V/1A/line leader 1.1m 1
Instructions * 1 set
Warranty Certificate/ . 1 set
Conformity Certificate
Cloth bag * 1
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