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Thank you for purchasing our low-resistance meter. MMR-6500 and MMR-6700 meters are modern,
high-quality meters, easy and safe in operation. Please acquaint yourself with this manual in order to
avoid measuring errors and prevent possible problems in operation of the meter.
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1 Safety

MMR-6500 and MMR-6700 meters are designed for measuring resistance of various types of con-

nections (welded, soldered, butt) in electrical installations as well as in inductive devices (transformers,
motors) and they are used to perform measurements that determine safety condition of electrical in-
stallations. Therefore, in order to provide conditions for correct operation and accuracy of obtained re-
sults, the following recommendations must be observed:

Before you proceed to operate the meter, acquaint yourself thoroughly with the present manual

and observe the safety regulations and specifications provided by the producer.

MMR-6500 and MMR-6700 meters are designed to measure low-resistance values. Any applica-

tion that differs from those specified in the present manual may result in a damage to the device

and constitute a source of danger for the user.

In case of measurements on systems, components and devices that may be under dangerous

voltage, MMR-6500 and MMR-6700 may be used only by qualified persons who are authorized to

work on electric installations. Unauthorized use of the meter may result in its damage and may be

a source of serious hazard to the user.

Using this manual does not exclude the need to comply with occupational health and safety regu-

lations and with other relevant fire regulations required during the performance of a particular type

of work. Before starting the work with the device in special environments, e.g. potentially fire-

risk/explosive environment, it is necessary to consult it with the person responsible for health and

safety.

It is unacceptable to operate the device when:

= a damaged meter which is completely or partially out of order,

= a meter with damaged insulation,

= a meter stored for an excessive period of time in disadvantageous conditions (e.g. excessive
humidity). If the meter has been transferred from a cool to a warm environment with a
high level of relative humidity, do not start measurements until the meter is warmed up
to the ambient temperature (approximately 30 minutes).

Before measurement make sure that test leads are connected to appropriate measuring terminals.

Do not power the meter from other sources than those specified in this manual.

Repairs may be performed only by an authorized service point.

The devices meet the requirements of EN 61010-1, EN 61010-2-030 and EN 61010-031.

Note:
The manufacturer reserves the right to introduce changes in appearance, equipment
and technical data of the meter.

Note:
An attempt to install drivers in 64-bit Windows 8 and Windows 10, may result in dis-
playing "Installation failed" message.
Cause: Windows 8 and Windows 10 by default block drivers without a digital signature.
Solution: Disable the driver signature enforcement in Windows.
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2 General settings - menu

Before turning the device on for the first time, charge the meter’s battery pack according to the charg-
ing procedure in chapter 7.3.

When the meter is turned on, it displays the main menu.

Indication of overheating | |Full memory indicator — Wit is

of the power suppl 9 —
ot tepr er s pgrymeas_ shown, when: 3:0/0 of free r*emory Wi-Fi signal strength ‘
urinp cu’rrent crgntroller is available, EUE it is shown, when
9 e 20% of free memory is available. Power supply from mains ‘
and no battery indication. -
. a = f\ [l 44 20 0.26
Measurement
with auto 1 Logger
selvchon’nweu:‘od Q‘/ Q@ & Battery Charge Ievel,
Resistance " Special x — indicates empty
object @ N Fibetions battery or no battery
measurement in the Compartment
Inductive N )
object @
measurement

Connect
to PC @

A

2.1 Meter settings

@ In the main menu, click icon x

@ 3 settings ] § ] 10:46 2017.10.26
Meter settings Userinterface
settings
Memory settings About the meter
Software update Default settings Click Meter Settings button.
Service

@ *f
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2.1.1 Energy saving

In order to save its rechargeable battery, the meter automatically shuts off or blanks the screen af-
ter an adjustable inactivity period.

@ 3 Meter settings i § [ 10:54 2017.10.26

Energy saving Display brightness
Sound settings WiFi configuration
PIN code settings Printer settings Click Energy saving button.

QR reader settings

@ x Energy saving || # . 10:56 2017.10.26

Turn display off after: 5 min v

Turn meter off after: Never v
Set the inactivity time for
blanking the screen and turn-
ing off the meter.

2 © #

2.1.2 Sound settings
@ 3 Meter settings il § [ 10:54 2017.10.26

Energy saving Display brightness
Sound settings WiFi configuration
PIN code settings Printer settings Click Sound Settings button.

QR reader settings

P @ #
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@ 3 sound settings i ¥ [ 12:012017.10.26
«”| Sound

Click the box to turn on ( ")
or off the sound signals.

K @ #

Note:

- Alarm signals are active even if the sound signals are off.
2.1.3 PIN code settings

The PIN code is used for network connection with the meter.

@ 3 Meter settings i ¥ ] 10:54 2017.10.26
Energy saving Display brightness
Sound settings WiFi configuration
Click PIN code settings but-
PIN code settings Printer settings

ton.

QR reader settings

A @ #

@ ¥ Meter settings Ll v . 11:02 2017.10.26
Ener PIN code settings 3 [phtness
Sound + + = uration
Use "+" and "-" buttons to set
PNcosd ' | * | ° ettings the code and confirm it by
: : - pressing OK.
OK
QR reade

The PIN code is used for communication with the PC software. The factory code is 123.

8 MMR-6500 ¢ MMR-6700 — USER MANUAL



2.1.4 QR reader settings

@ 3 Meter settings i § [ 10:54 2017.10.26
Energy saving Display brightness
Sound settings WiFi configuration
Click QR reader settings
PIN code settings Printer settings

button.

QR reader settings

@ 3 OR reader settings il § [ 11:082017.10.26

To configure code scanner, please scan the code:

To configure the reader,
please scan the displayed
code.

K f

2.1.5 Display brightness settings
®

Energy saving Display brightness
Sound settings WiFi configuration
Click Display brightness
PIN code settings Printer settings button

QR reader settings

@ 3 Meter settings i § [ 11:04 2017.10.26

Ener Display brightness 3 [htness

Sound uration
Use "+" and "-" buttons to set
PIN codd > attings the desired brightness and

- confirm it by pressing OK.

OK
QR readel
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2.1.6 Wi-Fi configuration

®

®

10

¥ Meter settings i ¥ ] 10:54 2017.10.26

Energy saving Display brightness

Sound settings WiFi configuration

PIN code settings Printer settings

QR reader settings

3§  WiFi configuration ail § ] 11:15 2017.10.26

Informations

orll[l] Connecting with WiFi... off

Search network Name:

IP Address:
Subnet Mask:
Default Gateway:

Prefered networks

* WiFi configuration il # . 11:16 2017.10.26

Informations gosc
alll 6
Search network

m unifi
= IlIIL a

Prefered networks

WiFi configuration A4 % 1 11:17 2017.10.26

gosc - enter password x
fe 2

1023456/ 71:38.]|9.,.0 - | =
q lwil el el &yl wll illollpll L1

o
(")
o
2
(=]
=
=

t
1F
I

Click WiFi configuration but-
ton.

To see local active WiFi net-
works, click Search network
button.

The meter detected networks
secured by password. Click
the name of the network to en-
ter the password.

Enter the password and con-

firm it by pressing S}
The meter connects to the
network, which is automatical-
ly included in the list of trusted
networks.

MMR-6500 ¢ MMR-6700 — USER MANUAL



@ 3 Wii configuration il § f 11:182017.10.26

Informations

.“” WiFi connected off
Search network Name: gosc

IP Address: :10.8.8.115
Prefered networks Subnet Mask: 255.255.255.0
Default Gateway: 10.8.8.255

You may use OFF button to
turn off WiFi.

K @ #

@ 3 WiFi configuration il § [ 11:202017.10.26
Informations — a gosc
e
w0

e ctwork After clicking Prefered net-
works button, the meter will
display networks saved in its

memory.

Prefered networks

ol

By pressing button o] you
may delete the network.

K @ #

2.1.7 Printer settings

The meter is compatible with Sato CG2 printer.

@ ¥ Meter settings

il § [ 10:54 2017.10.26

Energy saving

Sound settings

PIN code settings

QR reader settings

Display brightness

WiFi configuration

Printer settings

2

@ 3 Printer settings il § [ 11:232017.10.26

Data contractor:

& Sonel S.A.

9 ul. Wokulskiego 11
R, tel. 748583800

m sonel@sonel.pl

© f

Auto printing

alp 58-100
“ Swidnica

2
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Click Printer Settings button.

By clicking individual fields,
you may change the data of
person/company performing
the measurements, which will
be printed.

Marking the Auto printing
box will automatically print
when saving the measure-
ment result to memory pro-
vided the printer is on.

1"



2.2 Memory settings

@ In the main menu, click button x

Note: By pressing x button, you may enter settings or enter the higher level in the settings.

@ 3 settings i ¥ [ 10:46 2017.10.26
Meter settings User ‘r;iaetltf;:gi
Memory settings About the meter
Click Memory Settings but-
Software update Default settings ton
Service
2.2.1 Memory management
@ 3 Memory settings i ¥ [ 11:332017.10.26
Mernory menagement Reswstar:jcaetalgzz
Object types Temperature limits
database database
Click Memory management
Lbjcctinames Material database b g
database button
©)
Client 2 — This option allows you to read
13.00 kB E SRdimeieE e the % of the used memory
Client 1 Pl | 5% and to clear it: after clicking
Delete memory all clients
1300 k8 E Total capacity: 7.18 GB ry . .
used: 435.46 MB are deleted with their objects
free: 6.75 GB
and measurement results. By
& pejete =]
E ey pressing button ® located
next to each customer, you
AT can also delete individual cus-
x ﬂ tomers.
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2.2.2 Object types database

This is a list of types of tested resistive and inductive objects.

@

Memory menagement

Object types
database

Object names
database

Resistance limits
database

Temperature limits
database

Material database

3 Memory settings o ¥ @ 11:332017.10.26

5
©)

Connection
Engine
Transformer

Winding

@ #

;{ Database of types = || . 12:08 2017.10.26

® X
®

Name

@ #

Database of types | . 12:12 2017.10.26

—

®

Connection
Engine
Transformer
Winding

Equipotential connection

)& Database of types ) ] 12:152017.10.26

® K

MMR-6500 ¢ MMR-6700 — USER MANUAL
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Click Object types database
button.

The meter has 4 default types

saved in its memory. Use
button to add a new type of
the tested object.

Enter a new type of the object
being tested.

Added types may be deleted
by pressing Q.
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2.2.3 Object names database

It is a list of names of tested objects or measurement points.
@ 3 Memory settings il § [ 11:332017.10.26

Memory menagement

Object types
database

Object names
database

Resistance limits
database

Temperature limits
database

Material database

K

@ 3 Database of names il . 12:16 2017.10.26

Substation

Hall

Building

Line

© *f

® K

@ Database of names i B 12:17 2017.10.26

Name

@ #

=

@ 3 Database of names il [ 12:20 2017.10.26

Substation

Hall

Building

Line

Transformer

® X

®© #

Click Object names data-
base button.

The meter has 4 default
names saved in its memory.

Use @ button to add a new
name.

Enter the name of the object.

Added names may be deleted
by pressing 8.
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2.2.4 Resistance limits database

The specified limits may be used to automatically assess the validity of the results of resistance
measurements.

@ 3 Memory settings ¥ f 11:332017.1026
Resistance limits
Memory menagement Hatshase
Object types Temperature limits
database database

Click Resistance limits da-
tabase button.

Object names

b Siae Material database

& ®© #

@ 3 Resistance limits database ) ] 12:24 2017.10.26

Click @ to add a new limit.

® K ®© #

@ 3 Add limit il ] 12:27 2017.10.26
Limit name
‘!‘Lower limit TUpper limit

Click Limit name box.

@ Add limit ) B 12:292017.10.26

Limit name > X

e d

1 l2ulli3 k4l Sl dlZ 8l == Enter the name of the limit.

Use > button to go to the
alls |Lid . flladlbdl ik il lower limit setting.

MMR-6500 ¢ MMR-6700 — USER MANUAL 15



Lower limit

@ 3 Add limit i ] 12:36 2017.10.26

Element WD15 3,6 > X
&Lowerlimit b d
4 5 6
7 8 9

0 % |

3 Add limit i ] 12:37 2017.10.26

Element WD15 3,6 ohm

3.33ma 3.9ma

) Resistance limits database ) ] 12:382017.10.26

Element WD15 3,6 ohm £
= >
& 33ma T 3.9mQ

Enter the lower limit. Use ’
button to go to the upper limit
setting. You can also set only
one of the limits.

Use =) button to save the

limit in the memory. Use
button, to exit without saving.

Use & to cancel the limit.
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2.2.5 Temperature limits database

The specified limits may be used to automatically assess the validity of the results of temperature
measurements.

@ 3 Memory settings i § ) 11:332017.10.26

Memory menagement B aice Imits

database
Object types Temperature limits
database database

, Click Temperature limits da-
Object names Material database p
database tabase button.

@ 3 Temperature limits database ] [ 12:402017.10.26

Click @ to add a new limit.

@ 3 Temperature limits database || . 12:42 2017.10.26

Engine =
3 20°C T 80°C E

Enter and save the limits using
the same method as de-
scribed in section 2.2.4.

=
Use & to cancel the limit.

MMR-6500 ¢ MMR-6700 — USER MANUAL 17



2.2.6 Material database

The database contains the temperature coefficients of resistance for different materials, used in
measurements with temperature compensation.

@ 3 Memory settings i ¥ [ 11:332017.10.26

Memory menagement Resistance limits

database
Object types Temperature limits
database database
: Click Material database but-
Objcctnames Material database
database ton.

@ ;{ Material database

Copper
Alpha coefficient (a): 0.00386 K-*

12:46 2017.10.26

TS The meter has 5 defaults ma-
Alpha coefficient (a): 0.00429 K-* terials saved in the memory,
together with the thermal re-
sistance coefficients of: cop-
per, aluminium, tin, steel and

Tin
Alpha coefficient (a): 0.0045 K-*

Steel
Alpha coefficient (a): 0.0033 K-*
silver. Use @ button to add

Sil
Allgr?g coefficient (a): 0.0041 K- a new material

® K @ #

@ 3 Add material ] [ 12:47 2017.10.26

Material name

Alpha coefficient (a)
Enter and save the material
and a coefficient, using the
same method as described in

section 2.2.4.
@
Aluminum
Alpha coefficient (a): 0.00429 K—*
Tin
Alpha coefficient (a): 0.0045 K-*
ige'el ff : 0.0033 K a
pha Coeficlentialsd Use & button to delete the
Sil i
A’laﬁé coefficient (a): 0.0041 K-* added material.
i
Gold
Al?)ha coefficient (a): 0.0036 K-* E

® X @ #

18 MMR-6500 ¢ MMR-6700 — USER MANUAL



2.3 Software update

The software of the meter is periodically modified. You may download its current version from
www.sonel.pl.

@ In the main menu, click icon x

©)

®

Meter settings User interface

settings
Memory settings About the meter
Software update Default settings

Service

Software update .l [§ 13:03 2017.10.26

Installed version: - 1733

Warning!
During software update, don't switch the meter off. Check if battery is
fully charged or connect the meter to power supply.

Update from USB:
Updates not found

Update online:
Update found: 1652

A © #

;{ Software update

Update

13:05 2017.10.26

Installed version: - 1733

Warning!

During software update, don't switch the meter off. Check if battery is
fully charged or ¢ el A

i |
Update from USB] Downloading!

Updates not foun -

Update online:
Update found: 1652

Update

Clik Software update button.

Read the displayed text. To
perform an update insert the
USB drive with the update
files and click Update or en-
sure Internet connection of
the meter via WiFi, and click
Update button.

The meter is downloading
software.

MMR-6500 ¢ MMR-6700 — USER MANUAL
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http://www.sonel.pl/

@ 3 Software update il [ 13:06 2017.10.26

Installed version: - 1733
Warning!

During software yadatewdan bl " ffhack if battery is

fully charged or d x

Update from USBY ¢\ are update downloaded!

Updates not foun R ) Click OK to run the update or
Update online: 2l close the window to cancel.

Update
Update found: 1652

Note:

- Update is performed automatically and may be divided into a few stages. During the update, do not
turn off the power supply of the meter and do not remove the USB drive. The update process is con-
tinued until the meter displays the main MENU screen.

®
Measurement

with auto Q‘ % Logger

selection method o
Resistance "
Special
EEY SR A -
= Only at this point, you can
nductive N
object @ turn off the power supply of

measurement the meter or start its use.

Connect
to PC

R

2.4 Service

This function is available for factory servicing and is protected by password.
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2.5 User interface settings

@ In the main menu, click icon x
@ Setting: i § f 10:46 2017.10.26
User interface

Meter settings

settings
Memory settings About the meter
Software update Default settings

Service

@ Jeot TR nas i [ 13:092017.10.26

Language Temperature Startup screen
EN v [*Cl v Main menu v

Change date and time:

2017.10.26 13:09 O Change

K © f

Language Temperature Startup screen
EN v [*Cl v Main menu v

Change date and time:

2017.10.26 13:09 O Change

@ L tings - ¥ f 11:332017.12.06

La"g:a Language x|[ .
EN
Change d PL
2017 G Change

Click User interface settings
button.

Click Language button.

Click the selected language.

MMR-6500 ¢ MMR-6700 — USER MANUAL
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2.5.2 Selecting temperature unit

@ * User interface settings ! n 13:09 2017.10.26
Language Temperature Startup screen
EN v [°C] v Main menu v

Change date and time:

2017.10.26 13:09 @ Change

P @ #

@ 3 User interface settings ] [ 13:16 2017.10.26
Langua n
Temperature
EN P x v
e
Change d K
2017 Change

2.5.3 Selecting the startup screen
©)

Language Temperature Startup screen
EN v [°C] v Main menu v

Change date and time:

2017.10.26 13:09 @ Change

K @ #

@ * User interface settings ol n 13:17 2017.10.26
Langua n
Startup screen
= p ® =
Main menu
Measurement
Change d with auto
selection method
2017} Resistance Change
object
measurement
Inductive
object
measurement e

Click Temperature button.

Click the button of selected
unit.

Click Startup screen.

Click the selected startup
screen (the screen will be au-
tomatically shown after turn-
ing on the meter). This feature
is useful for making meas-
urements of a given type for a
longer period.
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2.5.4 Changing the date and time

@ Jser interface settings
Language Temperature

EN v [*Cl v

) [ 13:09 2017.10.26

Startup screen
Main menu v

Change date and time:

2017.10.26

@ 3% User interface settings
® Fcreen

13:09 O Change

A [ 13:192017.10.26

Language
EN Y enu v
Year Month Day
+ . .
Change date al o7 || 19 *
2017.10.2 z z : Change
OK

2.6 Information about the meter

@ In the main menu, click icon X
@ Settings i § [ 1046 2017.10.26
User interface

Meter settings
settings

Memory settings About the meter

Default settings

Software update

Service

@ f#

- § [ 12:182017.12.14

Sonel MMR-6700

Serial Number: DW0027

Firmware: 001 beta 27

Interface version: 1.0.0.3 beta: 23 -
1749

PCB: 1722

@ 3¢ About the meter
GSonel =

SONEL S.A.
58-100 Swidnica
Wokulskiego 11
POLAND

sonel@sonel.pl
tel. +48 74 85 83 860

A @ #

Click date button.

Use "+" and "-" buttons to set
year, month and day, then
and confirm it by pressing
OK.

Similarly, you may set the
time. To make changes, click
Change button.

Click Meter infor button.

The screen will display infor-
mation on the meter and its
manufacturer.
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2.7 Factory (default) settings

@ In the main menu, click icon x
@ ¥ Settings i § [ 10:46 2017.10.26

User interface

Meter settings settings

Memory settings About the meter
Software update Default settings
Service

@ f

@ 3 Default settings il [ 13:22 2017.10.26

Warning! Restoring default settings deletes all
user settings. The meter will be restarted.

Restore default settings

A © #

The following elements are restored to the default settings:
- measurement settings,

- list of object types,

- list of object names,

- list of materials,

- list of R limits,

- list of T limit,

- sound settings,

- default startup screen,

- the list of WiFi networks,
- temperature unit,

- PIN code settings,

- energy saving settings,
- display brightness.

2.8 Emergency turning off the meter

Click Default Settings button.

Read the note and click the
button to restore the default

settings, click button to
cancel and return to the
menu.

To turn off the meter in an emergency, press and hold START/STOP button.
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2.9 Communication with PC

@ # Main menu il § [ 10:44 2017.10.26 Press Connect to PC.

Measurement

with auto Q‘/ % Logger

selection method
Resistance DRl
object & N’
measurement ’ functions
Inductive S
object @
measurement

Connect
to PC

T

@ On your PC run Sonel Reader or Sonel Reports PLUS.

@ To terminate the connection press @
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3 Measurements

Notes:

- The measurement with temperature compensation is performed when the user wants to know the re-
sistance of the object at a certain reference temperature, and the measurement is made at another
temperature. Basing on the temperature coefficient of resistance a of the measured object, the meter
calculates the resistance value at the reference temperature.

- When using the function of temperature compensation, the declared measurement accuracy is valid
for the result before the compensation.

- If the current test leads are not connected, a message appears: Lack of continuity of current
leads.

- If the voltage test leads are not connected, a message appears: Lack of continuity of voltage
leads.

3.1 Testing the resistance objects
@ & Resistance object measurement | ' n 13:352017.10.26

(' Measurement point name

| = --- AT Auto 100 mA

+ RE=---
+ RR=---

@ I Measurement point name X I

Substation Hall Building Line

When necessary, name the
g lwlell rdl ey ull tilollpil L1 measuring point.

Note:

- After entering the name of the measuring point, the measurement result will be saved in the memory

and after selecting the client and object (subobject) you may simply click E button to create and
save the point automatically. When during the logging process you click a point already existing in the
memory, then its name created during the memory management will be overwritten by the name typed
in the measurement box.
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@ & Resistance object measurement ol ’ i 13:40 2017.10.26
G\Q Measurement point 1

| = - AT Auto 100 mA

O ®© f#

@ Use Q0o to go to the next settings.

)t Measurement settings all v . 14:43 2017.12.06
R Range | «
\ (max) l‘
Auto Bidirectional Trigger
100 mA measurement manual
Limit settings name
.!‘Lowcr limit Tum)m limit

% & © #

Auto/Manual switch (auto /
manual range selection):
Auto - the measuring current
is limited to a value not ex-
ceeding the set value,
Manual - measuring current
has the set value.

Setting the measuring current.

Switching Unidirection-
al/Bidirectional measurement.

Selecting trigger method:

- manual: use START/STOP
button

- automatic: by connecting test
leads to the object

- continuous: the measurement
is triggered and ended by
pressing START/STOP button.

Boxes for setting the range and measurement current on the screen above correspond to the

same boxes shown in the previous screen.

Notes:

- Automatic and continuous measurement triggering mode is not active for | >10 A.

- Measurement with current> 10A A is possible only when with power supplied from mains.
- Bidirectional measurement is used to compensate the potential present at the contact point of two
different conductors. In this case, the main result of the measurement is the average of results from

individual directions.

- After selecting automatic trigger, the first measurement must be started by pressing START/STOP
button, next measurements may be initiated by connecting the test leads to the object.
- automatic trigger operates correctly for resistance < 4 kQ, above this value there is no guarantee of

correct operation.
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When necessary, select resistance limits from the database (click Limit settings’ name)
or set the required limits for the performed measurement by clicking Lower limit and/or

Upper limit.
¥ Measurement settings al § [ 14:52 2017.12.06
RE s ; Q@
\ Limit settings name x «
v
Auto irigger
Element WD15 3.6 ohm hanual
v
‘!‘Lowcr lin
)t Measurement settings .l v . 14:54 2017.12.06 * Measurement settings <l ¥ . 14:56 2017.12.06
AR Rang limit Q@ AR Rang o @
\ G Lower limi b 4 % 4 \ Rk Upper limit x « 4
Auto Trigger Auto Trigger
100 nf 2 manual 100 nf 2 manual
NN <[] - | : RN <[] - | g
4./ 5 6 4 5 |6
3. ower limit 7.1.8.l.9 3. Lower limit 7./l.8.|l.9
- - | o - EIENR

®

Click &‘ , to enter the temperature settings. After checking "Temperature compensation"

box, the meter uses the specified temperatures and temperature coefficient of resistance
to calculate the resistance at the reference temperature.

Turning on/

off the temper-
ature compen-
sation. ——»

Enter the am-

bient tempera-

ture — optional.
—>

Enter \

the tempera-
ture of the ob-
ject or meas-
ure it with a
thermometer
connected to
the meter
socket.

28

3 Temperature settings

>

Materials from database

'@Ambmnt temperature

momect temperature

Temperature compensation

Select a material from the
database or
ol § [ 14:58 2017.12.06
enter a coefficient for the
tested object.

Enter the reference tem-
perature, for which the
result will be calculated.

@Q %

MMR-6500

é
#
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Notes:

- When you activate the temperature compensation, set all the values (not necessarily the ambient
temperature) to exit to the measurement screen.
- The ambient temperature is added to the measurement report.

(7
@ Press (h to enter the measurement.

& Resistance object measurement Ll # . 11:48 2017.12,06

('i) Measurement n

23 ement point 1

Ro=___To=20 °C
R=___ T;=25 °C

| = - AT Auto 10A
+ Rp=-- %180 uQ
« RR=--- 2,150 pQ
®Ta=25°C # ¢=0.0041 K-
@T1=25°C & To=20°C

e @ f#

Connect the meter to the tested object. Press START/STOP.

-—-- I<=10A

(TTTJTILTTN

Note:

- connection of test leads to an outlet sockets of 10 A locks the measurement for currents > 10 A.
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& Resistance object measurement il # . 11:49 2017.12.06
('\Q Measurement point 1 E

o R0=163.4 40 To=20 °C

R=166.7 uQ T,=25 °C

I=10A AX Auto 10A
Correct result: Ry within limits.
+ RE=166.3 uQ & T 180 uQ
« RR=167.0 pQ £ 2,150 uQ
®Ta=25"°C # 0=0.0041 K-
WT1=25°C § To=20"°C

% @ #

& Resistance object measurement ol v . 11:50 2017.12.06
(;h Measurement point 1 E

x Ro=402.7 pQ To=20 °C

R=411.0 yQ T,=25 °C

I=10A AX Auto 10A
Incorrect result: Ry outside limits.
+ RE=410.7 pQ + 180 uQ
+« RR=411.2 pQ A 2,150 uQ
®Ta=25°C § a=0.0041 K*
@WT1=25°C § To=20"°C

e @ #

Ry — resistance at the reference temperature

R — resistance at the measuring current flowing in the assumed positive direction
Rr — resistance at the measuring current flowing in the assumed negative direction
T.— ambient temperature

T4 — object temperature

To — reference temperature

a — temperature coefficient of resistance

® - upper limit

&, - lower limit

Notes:

- The measuring current is obtained from the current source.

- During measurements with high currents, high-current connectors may overheat due to: excessive
current flow, connector poor tightening, contamination or damage.

- Declared measurement uncertainty refers to the measured value; for value calculated with the refer-
ence temperature the uncertainty is not specified.

- The result may be entered into the memory by pressing E button (see sec. 4.2).
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3.2 Testing the inductive objects

@ g‘" Inductive object measurement il i 07:38 2017.10.27
C'h Measurement point name

| = - 100 mA v

9 W #
@ Measurement point name X I

fod

Substation Hall Building Line Transformer
e R 9 T O A LT R LR ) When necessary, name the
gl w il ell el £y lull b fbollpll L1 measuring point.

a s |l d f (. .g | h j k | H !

z X |l € . e /E
EREN -
©) When measuring inductive ob-

('h Measurement point 2 jects, only Auto mode is avail-
able - the measuring current is
limited to a value not exceed-

—— ing the set value,
| = --- 100 mA v
e — Setting the measuring current
« RR=-—- limits.
9 W #

@ Use e to go to the next settings.

Selection of M Measurement settings N FEEERTET - Switching Unidirection-
measurement al/Bidirectional measure-

Rang Algorithm

mode: (max) > = l‘ ment.
- normal Normal Bidirectional Norma v

A 1A v . .
- continuous: Mmodey Jgmeasuremeny K Algorithm selection:
the meas- - normal
urement con- HmiEsetlingsfame - fast: greater tolerance for
Finues until it result .stab?lity criterion
is turned off 3, Lower limit & Upper limit - special - it can be used,
by pressing among others, for amor-

START/STOP c'h &4 ﬂ phous cores; it is also

button recommended in the case
of high power transform-
ers measurement.
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Boxes for setting the range and measurement current on the screen above correspond to the same
boxes shown in the previous screen.

Notes:

- Current > 10 A is not available in this function.
- Bidirectional measurement is used to compensate the potential present at the contact point of two
different conductors. In this case, the main result of the measurement is the average of results from
individual directions.
- Amorphous core is made of amorphous sheet, which has a non-crystalline structure that is closer to
glass than metal. No-load losses in such a transformer are much lower than in traditional transformers.
The process of measuring the resistance, due to the nature of the object, contains a measurement al-
gorithm modified in relation to normal inductive objects.
- When measuring large transformers with a discharged battery and long measuring leads, there may
be a problem with the stabilization of the measurement result (too high power consumption from the
discharged battery). In this case:

- charge the battery or

- work with mains power or

- shorten the test leads.

@ Select resistance limits from the database (click Limit settings’ name) or set the required
limits for the performed measurement by clicking Lower limit and/or Upper limit.

* Measurement settings Ll # . 15:03 2017.12.06

s . orithm
Limit settings name x
prmal
Element WD15 3.6 ohm
‘!‘Lowcr lirg
) Measurement settings il § [ 15:052017.12.06 [l )& Measurement settings il ¢ ) 15:062017.12.06
Rang Lower limit x Algorithm Rang Upper limit x Algorithm
(ma (ma
1A Q Normal 4 1A ,Z Normal
SEREY -] - | . NEREY <] - |
4156 4.5 (6
¥.Lower limit Z/l.8. -2 ¥ Lower limit 7.8 .2
o . EIR=E o EIE=H
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®

Click &‘ , to enter the temperature settings. After checking "Temperature compensation”

box, the meter uses the specified temperatures and temperature coefficient of resistance
to calculate the resistance at the reference temperature.

Turning on/
off the temperature
compensation

Enter the ambient
temperature — op-

tional. —— 3

Enter the tempera-
ture of the object or
measure it with a
thermometer con-
nected to the meter
socket.

¥ Temperature settings
’ Temperature compensation

T TUNEBERERE  Select a material
from the data-
base or

Materials from database

Enter a coeffi-

/ cient for the

tested object

Enter the refer-

ﬂ ;eur:ze tempera-

@Q %

Notes:

- When you activate the temperature compensation, set all the values (not necessarily the ambient

temperature) to exit to the measurement screen.
- The ambient temperature is added to the measurement report.

@

Press Gb to enter the measurement.

‘1" Inductive object measurement il i 07:59 2017.10.27
(;h Measurement
ement point name

Ro=___To=20 °C
R=___ T;=30°C
| = - 1A
+ Rp=--- 140
« RR=-- 2080
# a=0.00386 K-
@T1=30°C & To=20 °C

“©C w @ f#
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Connect the meter to the tested object. Press START/STOP.

---- I<=10A

=D

E

ap

‘H" Inductive object measurement F | ’ . 12:22 2017.12.06
G\Q Measure point 2 B
« Ro=1.1046 Q Tx=20 °C
R=1.1472Q 7 30 *C
I=1A 1
RF=1.1471 ¢ = Correct result: Ry within limits.
RR=1.147 £
w7 ) °C

f Inductive object measurement all # . 12:24 2017.12.06
@y [easre o2 B
x R0o=1.1022 Q Tx=20 °C
R=1.1447Q T 30 *C
I=1A 1A

Incorrect result" R, outside limits.
< RF=1.1448 O A

~ Rp=1.1447 Q £

“© W @ f#

R — resistance at the measuring current flowing in the assumed positive direction
RR — resistance at the measuring current flowing in the assumed negative direction
T.— ambient temperature
T, — object temperature
T, — reference temperature
a — temperature coefficient of resistance
& - upper limit
- lower limit
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@ ‘(‘r Inductive object measurement || i 08:26 2017.10.27

c'h Measurement point 2 B

3 000 O P B S T e S T e o

0.9750/ =57 SsssatesesansasaanstettsansnonsnnaasaE s skt ee s

016500 0 [ = i s s Use WA button to display the

S P SR graph of resistance over time.
0 1.1465 Q 7

@Q % @

Notes:

- It is recommended to use the maximum source power (set the current limit high enough), because
then the core is saturated faster and the result stabilizes faster.

- Declared measurement uncertainty refers to the measured value; for value calculated with the refer-
ence temperature the uncertainty is not specified.

- Resistance values > 2 kQ displayed on the screen during the measurement are shown for infor-
mation purposes - they have no specified accuracy.

- The result may be entered into the memory by pressing E button (see sec. 4.2).

3.3 Measurement with automatic method selection

©)

('22 Measurement point name The measurement is per-
formed as in the case of test-
ing the inductive objects If

= — = based on the difference be-
== 1A tween the instantaneous and

" Rp=-r average resistance during the

« RR=- result stabilization, the meter

determines that the object is
resistive, it will complete the

oo ﬂ measurement faster.

Notes:
- Current > 10 A is not available in this function.

- For high power transformers it is recommended to use the measurement in the same mode as for in-
ductive objects.
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3.4 Logger

The logger is designed for logging the results with the interval from 1 second to 15 minutes.

@ @o Logger il fij 08:43 2017.10.27

@O Measurement point name

®---
dls
@1 min

% W f
@ I Measurement point name x

fo d
Substation Hall Building Line Transformer
£ | S | 5 R L R LA S When necessary, name the
gl wille Jl e dl g byl uldl Bbeillpidl [l measuring point.

zxcvbnm,./a
« ~ =

@ ®o Logger || i 08:48 2017.10.27 Switching between Au-
to/Manual mode:

@QD Measurement point 2
Auto - the measuring current
/ is limited to a value not ex-
—— ceeding the set value,
A% Auto

Manual - measuring current

1A v
@ has the set value.
®1s When measuring inductive ob-
@1 min jects, only Auto mode is avail-
able.
% W f#

Setting the measuring current
values or limits.
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@ Use Q0 to go to the next settings.

* Measurement settings || i 08:50 2017.10.27
Selecting the R > 4— Selecting the time in-
: A« | Rangel @ 7
object type: \ (max) I i terval: 1s,5s,10 s,
- resistance Auto 1Ay (Resistance 15's, 1 min, 5 min, 10
- inductive gbect il

\ min, 15 min.
Limit settings name v Selecting Iogging

time: 1 min, 5 min, 10
&Lowcr limit TUpper limit min’ 15 min’ 30 min.

%o L |

Notes:

- Current > 10 A is not available in this function.
- The selected sampling time must be lower than the time set for logging, otherwise the meter will set
the default times.

@ Select resistance limits from the database (click Limit settings’ name) or set the required
limits for the performed measurement by clicking Lower limit and/or Upper limit.

x Measurement settings || i 08:53 2017.10.27

£
Limit settings name x \
Element WD15 3,6 ohm \/
Trafo 1 v
‘!.Lower ling
i
3 Measurement settings ) [l 08:542017.10.27 [l 3§ Measurement settings ) il 08:552017.10.27
Rang Lower limit b 4 v Rang Upper limit b 4 v
(ma (ma
1a] | 21 v 1A 21 v
Y <[] - | - NN o[ - | -
4516 4 (.56
¥ Lower limit Z./l.8./l:8 3 Lower limit Z:[l.8. -2
o EEEE : o Al

MMR-6500 ¢ MMR-6700 — USER MANUAL 37



@ Press @.0button, to enter the logger.

®o Logger il [ 08:56 2017.10.27

@O Measurement point 2

| = 1A v
@ T140Q
S A
o1 3080

@1 min

“©C W @ f#

@ Connect the meter to the tested object. Press START/STOP.

@0 Logger il [l 09:00 2017.10.27

("'Q_D Measurement point 2 E
v 1.1473 Q
Sample No./number of sam- I=10A 1A v
ples @® 60/60 A *140Q

_ 2080
Time interval ©1 min

/

Logging time OO W ﬂ

@O Measurement point 2 E
s 1 11010 X0 T ehtelddodabad detlstrtnlc bt bttt/ bbb sidtedtalaichdiohaloh izt strafoh
SN e s Use WA button to display the
U:0200,CH graph of resistance over time
03250 Qf=7"7"=7=mr el - both during the logging pro-
cess and after its completion.
0 ® 1:00 |[1.1473Q 1:00

@ o f
Note:

- After the logging process, the result may be entered into the memory by pressing E button (see
sec. 4.2). The values of individual samples may be read by viewing memory (see sec. 4.3).
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3.5 Special features

# Main menu . [l 09:16 2017.10.27
e e ttire Windings temperature
= OREratUre @ !o measurement

Measurement -~ Clamp
using current clamp cAL calibration

T 4 e |

The meter has four additional functions:

- temperature measurement,

- windings temperature measurement based on the resistance measurement,
- measurement with current clamps,

- calibration of clamps.

3.5.1 Resistance measurement with clamps

The measurement with clamps is used for both-side grounded objects, e.g. circuit breakers. The
clamps are used to measure current flowing through the grounding and its value is used to calculate

the value of current actually flowing through the measured object.

@ Connect the meter according to the drawing.

-=-== I<=10A
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@ § Measurement using current clamp || * . 14:07 2017.12.06

(;\Q Measurement point name O

| = - AT Auto 1A

- Press START/STOP button.
- R;*

8 lL=—

e ®© f#

@ g Measurement using current clamp ol . 14:36 2017.12.14

(' Measurement point name

19.55 mQ
In addition to the resistance,

I =1A \® Manual 1A ’ the meter also displays the
value of current measured

+ RF=20.76 mQ A
~ RR=18.35 mQ £ with clamps.
NIL=0.1A

e ® #

Note:
- Disconnected clamps are signalled by displayed icon ﬂ\

3.5.2 Calibration of clamps

Before first use, the clamps must be calibrated. To do this, short circuit both current inputs, fix the
clamps onto the cable and press START/STOP button. When clamps are calibrated, the current is al-
ways less than 10 A, so you can use 10 A or 100 A (200 A) sockets.
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€= Clamp calibration | . 14:23 2017.12.14

CAL

Clamp calibration

Clamp calibration
S successfully completed.

@ #

3.5.3 Temperature measurement

@ Connect the temperature probe to the appropriate socket in the meter.

@ § Temperature il [ 09:28 2017.10.27

24.0 °C

Read the temperature.

@ #

3.5.4 Windings temperature measurement

This function allows to calculate the temperature of windings for a heated object - e.g. motor, bas-
ing on the measured winding resistance at ambient temperature and after a period of operation, taking
into account the temperature coefficient of resistance known for the winding material. It is assumed
that after a significant stoppage time, the temperatures of the winding and motor block are the same.
After a working period, initially the winding temperature differs from the temperature of the motor
block. It may be calculated by measuring the change of the winding resistance.

@ 4 Windings temperature measurement all # n 09:36 2017.10.27
c'h Measurement point name

T2=___

@RT1=
¢ RT2=--

% & e @
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42

I Measurement point name X I

o2
Substation Hall Building Line Transformer
LolleZalle 3l Sl Sl T L8 88 - When necessary, name the
gl wille |l el & by dlall b bodl el [l measuring point.

<
o
>
3
. |l
Y

z |Lix e ol
ENEN -
W Windings temperature measurement ] § [J 09:39 2017.10.27 The method of supplying the

(rh Engine measuring current is non-
adjustable and set on Auto
T2 = mode - the measuring current
S is limited to a value not ex-
= 1A v ceeding the set value.
BR71=— \
& RTp=— Setting the measuring current

values or limits.

% & @ @

Use o} button to go to limit settings (mode, measurement and triggering are set as non-
adjustable).

¥ Measurement settings o § ) 15:122017.12.06

Range |
(max)
1A v
Limit settings name v
.!.Lower limit TUpper limit

@Q & © ¢

MMR-6500 ¢ MMR-6700 — USER MANUAL



When ne

cessary, select temperature limits from the database (click Limit settings’

name) or set the required limits for the performed measurement by clicking Lower limit

and/or Upper limit.

¥ Measurement settings

il § ] 15:17 2017.12.06

Limit settings name b 4
Engine
v
‘!‘Lowcr lin
3 Measurement settings il § [ 15:192017.12.06 [l Y& Measurement settings i ¢ ) 15:202017.12.06
Rang limi Rang o
s Lower limit x s Upper limit x
1A °c\@ 1A °cC @
3 2 3 2k 2 3
v v
4 5 6 4 5, 6
3. ower limit 7:ll.8ull.9 3 Lower limit 7:/l.8.ll.9
o - EIEE} o - EIIEH

®

Enter the ambient
temperature — op-
tional.

Enter the tempera
ture of the object
or measure it with
a thermometer
connected to the
meter socket.

Note:

Click &‘ , to enter the temperature settings.

3 Temperature settings

¥ ) 15:212017.12.06

o

<4— Enter a coefficient
for the tested object

Select a material
from the database

Materials from database or

%Amblent temperature

A‘,Oblect temperature

B Coefficient

@ f#

- Entering factor a and the temperature of the object is necessary to enter the measurement screen.
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@ Press C'h to enter the measurement.

# Windings temperature measurement i § [J 09:57 2017.10.27
(;h Engine

| = 1A v
@ RT1=- ¥ 80°C
& Ryp=— 220°C
@ Ta=25 °C & 0=0.00386 K-

WT1=25°C

% & © #

Connect the meter to the motor windings. Press START/STOP.

---- I<=10A

Il

&l

@ Disconnect the test leads from the motor, start the motor.

4 Windings temperature measurement il i 10:09 2017.10.27

Disconnect the test leads
and start o
Wait until the object is
Again, disconnect the object
from the mains and connect
the test leads

Press START

3 K3
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@ After the desired working time turn off the engine, reconnect the meter to the motor winding

and press START/STOP.

4@ Windings temperature measurement || i 10:13 2017.10.27

C'h Engine -}
« T2=53.5 °C

I1=10A 1A
& RT1=907.6 mQ ~ +80°C
& R72=1.0075 Q F1y 220 °C
© Ta=25 °C & 0=0.00386 K-
WT1=25°C

% & © @

Rr4 — resistance of the cold winding

R, — resistance of the hot winding

T — temperature of the cold object

T, — ambient temperature

a — temperature coefficient of resistance
® - upper limit

& lower limit
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4 Memory

4.1 Memory management (clients, objects, measuring points and logs)
Note:

- The memory may be organized before the measurements, or on a regular basis, after the measure-
ment.

4.1.1 Entering the clients
@

Measurement

with auto &)‘/ % Logger

selection method

Resistance ’ Special
object & “
measurement 9 i
N

o
aduictive @ Click III, to enter the
objec
measurement memory.
Connect
to PC

B X

Note:

- Use =.= button to enter the memory management for measurements results or to enter a higher level
in the memory.

@ & Memory management ] [§ 10:18 2017.10.27

Name:
Cient 1
Address
Phone:
Address E-mail: To add a client, click @ but-
Contact person: ton.
Description:
@ 3¢ Add client il [§ 10:22 2017.10.27
* Client name
Address Contact person L . L.
\4 By clicking the individual
AP zio code R, Phone fields, enter customer data
= using the keyboard. Client's
b ciy gy AddressiE-mdl name (box marked in orange)
:: Description 1S mandatory'

H ® @ #
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@ 3/ Add client ] [ 10:27 2017.10.27

9 Long str. 5 John Smith
alp 45-608 23487699
L Use H button to save cli-

aly wroclaw P info@firm.com ent's data in the memory.

=— Description

H ® @ #

@ & Memory management il [ 20:29 2017.10.27
a Client 1 0 Name:
n Address:
Phone:

Address E-mail:
Contact person:

Description:

® @ #

4.1.2 Entering objects, subobjects, measurement points and logs
4.1.2.1 Entering objects and subobjects

@ & Memory management il [ 10:32 2017.10.27
Client 1 O Name:
112

Address:
Client 2
& 212 O Phone:
Address E-mail: Click @ of the selected cli-
Contact person: ent.
Description:

® @ #

@ W preview client il § [ 10:34 2017.10.27
Client 1 »
&

To add an object, measuring

point or log, click button.

® Q @ #
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®

48

M Preview client ol v n 10:36 2017.10.27
a Client 1 P,
i Add new: x
Object
Measurement point Click Object button.
Log
I
J# Add object o ¥ [ 10:37 2017.10.27
h Object name
Client 1
Subobject: 0
Save: 0
measurement point & 0 Click Object name box, to
logger as 0 name the object - mandatory.
Description
Object type
f Object name > X I
el

Substation Hall Building Line Transformer

Select one of the default
q w e r t y u i o p [ 1 names or enter your own.

<
o

>

3

= |-
T

z X C 3 E
-~ .

Jd# Add object o ¥ § 10:41 2017.10.27
h Substation
Client 1 .
Subobject: 0 You may attach an additional
Save: 0 description by clicking De-
measurement point &0 scr_iption box. By clicking
logger as Object type box, you may se-
) lect the default type of or en-
Description objecttye ter yOUl‘ own.

H ® @ f#
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| Object type x
| bed

Connection Engine Transformer Winding Equipotential connection

T

z X C

J# Add object R i 10:45 2017.10.27
h Substation
Client 1
Subobject: 0
Save: 0
measurement point & 0
logger ao 0
Description
Transformer

H ® @ #

W Preview client ol § [ 10:46 2017.10.27

Client 1 > h Substation >

M ® Q © #

® Preview client . ¥ i 10:48 2017.10.27

Client 1 >
A &
Substation >
"

M ® Q © #

Select one of the default
names or enter your own.

Use E button, to save the
object in the memory.

By clicking @ you can add
more objects. By clicking the

object field and button,
you may enter subobjects in
the object etc.- up to 4 levels.
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4 ¥ f§ 105020171027

Client 1 S
. Add new: x

ubstation

E

Object

Measurement point

4.1.2.2 Entering measurement points and logs

Measuring points and logs may be entered at any memory level, i.e. at the level of client object or
subobject. Log is a measuring point distinguished due to performing a series of measurements in one
point.

@ ,‘¥5104820171027
N Click @ of the client, and

then @ or press button at the
level of the object (subobject).

@ - § § 10:502017.1027
Client 1 -
& 3 Add new: x
Substation
1

Object ) .
Click Measurement point
Measurementiolat button or Log button.
Log

@ 3/ Add measurement point A § [ 10:522017.20.27
n Measurement point name

Click Measurement point
name to name it - mandato-

ry.

Measurement point type

H ® @ #
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@

Substation Hall Building Line Transformer

f Measurement point name > X I
bed

d# Add measurement point

n Transformer 1

o ¥ § 10:57 2017.10.27

Measurement point type

H ®

d# Add measurement point

Transformer 1

@ #

¥ § 11:002017.10.27

Transformer

H ®

& Ppreview client A ¥ § 11:012017.10.27

Client 1 >
A &
Substation >
&

© #

Transformer 1 >
Q &

® Q © #

Select one of the default
names or enter your own.

By clicking Measurement
point type box, you may se-
lect the default type of or en-
ter your own.

For logging, it is possible to
add an additional description,
similarly as for the object.

Use E button to enter a
measuring point or log to the
memory.
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4.2 Storing the measurement results in the memory

Notes:

- Before performing the next series of measurements at the same measuring points, the previous re-
sults must be archived, because for one measuring point, you can save only one result and entering
the next will erase the previous one.

- The measurement result may be entered only to the measuring point or to logger.

4.2.1 Entering the results of measurements with previously organized

memory
@ & Inductive object measurement ¢ ) 12:222017.12.06
c'h Measure point 2 E

V R0o=1.1046 Q Tx=20 °C

R=1.1472 Q T,=30 °C

=1A 1A v After finishing the measurement
< RF=1.1471Q *14Q ress .
« RR=1.1473 Q A 2080 P
& a=0.00386 K—*
@T1=30°C § To=20°C
@

Client 1 0 Name:
& e Address
Client 2 0
2/2

Phone:

Select the client by clicking

adaresst:mall: button next to its name.

Contact person:

Description:

@
Q@ ® @
() ST T

Client 1 Substation »
1 . N\

Select the object (subobject) by
clicking its name.

®
()
=
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& Select object ol [ 11:20 2017.10.27

Client 1 Transformer 1 >
A Q! K4
7.

el N\

g ® © *f#

& Select object ] [ 11:20 2017.10.27

Client 1 Transformer 1 >
A Qi |4
Substation >
%

¥ ® B @ #

Select the measuring point by
clicking its name (indicated by
orange border).

Save the result by clicking E
button.
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4.2.2 Entering the results of measurements without previously organized
memory

Method 1

@ Inductive object measurement ¢ [ 12:222017.12.06
ch Measure point 2

VRO =1.1046 Q To=20 °C

R=1.1472 Q T,=30 °C

EEAA 1A v After finishing the measurement
=+ RF=1.1471Q *14Q ress
~RR=1.1473 Q A ;0.80900386 ; P
T G
@T1=30°C § To=20°C
@
Client 1 O Name:
& 12 Address:
Client 2
& 2/2 0 Phone:
Address E-mail: Click @, to add a client.
Contact person:
Description:
@
Q@ ® 1 |
@ M Select client ifl [§ 10:06 2017.10.30
Client 1 0 Name:
* 13 Address:
Client 2
& 213 @ Phone: After saving the client click its
a Client 3 Gy button €»and then click button
3/3
’ Contact person: ®t0 add the object
Description:
@
Q@ ® #
@

* Client 3
(T

After adding and saving the
object (also subobjects if

necessary), click ®button to
add the measurement point.

® @ f#
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@ @ Select object 4l [ 10:11 2017.10.30

i Qr o
(T

After adding and saving the

measuring point, click E
The result is saved to

memory, the meter returns to
the measuring mode.

L] H
1 H
L] L]
‘n“" Inductive object measurement

G\Q Measurement poi
point name

4 [§ 10:13 2017.10.30

Ro=___To=20 °C
R=___ T,=25°C
= - 1A v
+ RE=-- +13Q
« RR=- 2080
# a=0.00386 K*
@T1=25°C & To=20°C

“© W @ f#

Method 2

‘xl“ Inductive object measurement il v . 12:22 2017.12.06

G\ Measure point 2 E
V R0=1.1046 Q Toc=20 °C

R=1.1472 Q T,=30 °C

After the measurement or be-
I=1A 1A 4 fore ir, click Measurement
< RF=1.1471Q 140 point name and enter the
+«RR=1.1473 Q A 208Q name.
B a=0.00386 K
WT1=30"°C § To=20°C
& Inductive object measurement ¢ ) 12:222017.12.06
Gh Element 135 E
V Ro=1.1046 Q To,=20 °C
R=1.1472 Q T;=30 °C
E=1A 1A v After finishing the measurement
< RE=1.1471Q %140 ress .
« RR=1.1473 Q A 2080Q p
& a=0.00386 K*
WT1=30"°C § To=20"°C

“© Ww @ f#
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@ W Select client all [ 10:232017.10.30

Name:

Client 1 @
* 13 Address
Client 2
* 2/3 0 Phone:
a Client 3 0 Address E-mail: Click @ to add a client
3/3 ) .

Contact person:

Description:
Q@ ® f
@ & Select client il [§ 10:26 2017.10.30
Client 1 Name:
* 1/4 0 Address
Client 2
X © ... After saving the client click its
a Client 3 O Address E-mail: button € and then click but-
3/4
Sontact person: ton @ to add the object
a :I/!;ent & O Description:

Q

Q@ & © f

4

Select object il n 10:28 2017.10.30

@ a %hentA h ?uﬂdmg A&‘

After adding and saving the
object (also subobjects if
necessary), click the object

and then , the measuring
point with the measurement
result will be saved automati-
cally.

B ® B @ #

Note:

- Having selected the client and object (subobjects) and performing a series of measurements on one
object, after the measurement and entering the name of the measuring point, click E and on the dis-

played screen click again E the measuring point with the measurement result will be saved automat-
ically.
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4.3 Viewing memory data

®

M Main menu 4l [§ 10:29 2017.10.30
Measurement ‘
with auto Q % Logger
selection method 7 O

Resistance y
Special
object 0 W ;
measurement ’ functions
N

Inductive . III
object @ Click i, to enter the memory.

measurement

Connect
to PC

K

M Memory management Al n 10:34 2017.10.30

Client 1 @ Name:
* 1/4 Address:
Client 2
& 24 O] ... Click @ of the selected object
Client 3 O Address E-mail: and then click on the object,
3/4 subobjects, measuring point or
Contact person: Iogger
l :Z;;ent & O Description: ’
& Inductive object measurement i § ) 12:22 2017.12.06
C'h Measure point 2 E
V Ro=1.1046 Q To,=20 °C
R=1.1472 Q T,=30 °C
E=A 1A v
=+ RF=1.1471Q *14Q
« RR=1.1473 Q A 208Q
& a=0.00386 K*
WT1=30°C § To=20"°C
d# Preview logger il n 10:58 2017.10.30
@ |Transformer 3
aa When using the logger, click-
peSsEmen RSN Rs 80 LA ing the ﬁelg with rgsgults will
g §017»1°v3061)0i5;v 0 9748 mQ cause the meter to display the
S in . . .
26 974.8 mQ individual samples. You may
60 . scroll them using 4, > but-
Description 47

o  739.5mQ tons. Use YW button to dis-

a8 S play the graph.
® W L |
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@ 3/ Preview logger all [ 11:02 2017.10.30

1.1441 Q

I=1A 1.0A

@ 35/60
o1 A

@1 min

4 > @ ®

4.4 "Search" in the memory

In order to facilitate searching for an object or device in the memory, a function of memory search
is added. To start the function of searching in the memory:

@ # WMain menu il [ 10:29 2017.10.30
Measurement ‘
with auto Q % Logger
selection method 7/ O
Resistance Special
object y W A
measurement functions
Inductive N
object @ . :.:
measurement Click “85:.

Connect %
to PC
B X
I
L]

@ M Memory management il n 10:34 2017.10.30

Client 1 (:, Hatne:
& 1/4 Address:
a Client 2
204 O Phone:
- I Click @ of the selected client.
& 3/4 O
Contact person:
a E/nfnt 4 O Description:

® © *#
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M Preview client ill [§ 11:26 2017.10.30
Client 4 > Building >
A [P imt %
Element 135 >
¢ i K

®

® Q @ #
®

Mark

appropriate Show

positions \A: ? ;zf‘:ts
Q

measurement points
Enter the object B object type
type or select
the default type Date Date

from to

Sort by name

In any of the client's window,
click ~“button.

Entor he name or s
Search by name several subsequent

letters.

Al messurements 4% Select the type of the

tested object:
v -all

- resistive
. - inductive

Enter the re- Wl
levant dates l.l Q

®

tr

Show
V h objects

All measurements v
v @ Show
Q measurement points
Object type Sort by name v

Date D= Date Gl
from to
W Q f#
1 1
L] L]

> Searching results il n 11:42 2017.10.30

Transformer 3
Qo Client 4\Building\Transformer 3\

Q © *f

Notes:

@ #

# search objects ill [§ 11:40 2017.10.30

Selecting sorting by
name or date

After entering all the search

criteria, click button again.

- To perform the search, enter the name (or its part) or one of the dates.

- The size of letters in the name of searched item is ignored.
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4.5 Copying customer data from the memory to USB stick and vice

versa
@ ¥ Memory management i | n 11:43 2017.10.30
Client 1 =t
e E Used meter memory
Client 2 d=h | I e
13.00 kB E Total capacity: 7,18 GB In the main menu, click button
F— used: 443.64 MB
Client 3 free: 6.75 GB .
aors E ,then Memory settings
=)
Delete nd Mem man ment.
Client 4 oo E memory and Me ory manageme t

K @ #

@ Insert the USB stick into the appropriate USB slot of the meter.
©)

Client 1
Used meter memory

13.00 kB
Client 2 == li 6%
13.00 kB E Total capacity: 7.18 GB ]
— used: 443.70 MB . .

Client 3 E free: 6.75 GB Click & to display the memory
13.00 kB - of the pendrive.

v — Delete
Client 4 E memory
18.00 kB B

- X § ©

@ * Memory management il n 12:29 2017.10.30

Used USB memory

| | 0%

Total capacity: 14.44 GB Click B 1o display the memory
Used: 3299 68 of the meter.
i
a Delete Click @ to copy data.
memory
i
G A = #
@ * Memory management il n 12:34 2017.10.30
Client 1 & Client 1 ihde,
& 13.00 kB *& 13.00 kB :Il‘-
Client 2 & 'S
* 13.00 kB »@ Click -'@ , to save data in the
a Client 3 =Y USB stick or Il to copy da-
13.00 kB @ .
ta from the USB stick to the
Client 4 & memory of the meter.
& 18.00 kB *@ v

s S 8 #
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4.6 Deleting memory data
©)
=

Klient 1

15.00 kB Used meter memory

Klient 2 s || s

13008 E Total capamty 4714108369BMB

Klient 3 = Used: Ao X To delete the whole memory,
13.00 kB click Delete memory button.

Delete
E memory
@ » Memory management ¥ [ 14:052017.12.15

Klient 1
15.00 kB Used meter memory

Klient 2 Delete client b4

5%

13.00 kB Do you want to delete all  }7.18 GB

) clients? 440.39 MB . .
:'3'8;(: iB pioiGE Click YES, to confirm deleting or

: pes o NO, to cancel it.

@ ;{ Memory management all n 14:03 2017.12.15
Klient 1 n aed et
sed meter memory
Klient 2 da= | [
L

13.00k8 A4 Total capacnté/ 141083698MB o=
Klient 3 free: 6.75 GB To delete a client, click & but-
13.00 kB = ton next to its name.

Delete
E memory
Memory management il # n 14:25 2017.12.15
=

Klient 1
15.00 kB Used meter memory

: ; 5%
S Delete client ® 2
13.00 kB

Do you want to delete client? |78 S8s

Klient 3 675 6B Click YES, to confirm deleting or

13.00 kB Yes No NO, to cancel it.

E memory
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62

M Preview client a0 ¥ [ 14:282017.12.15

v Dl P

To delete an object or the
measuring point / log, enter its
>

edition by clicking ... & ...

i ® Q f
J# Edit object

h Line

[ 14:29 2017.12.15

Klient 1 © 2017.12.06 14:31
Subobject: 0
Save: 2

=
t point @1 . =
deasCNen RO ...and then click & button.

logger ao ]
Description
Object type
P
® f#
3¢ Edit object -l § | 14:302017.12.15
h Line
Klient 1 L2012.12.06.14:31
Delete object x 0
; 2
Do you want to delete object? . .
. . point @ 1 Click YES, to confirm deleting or
Yes | No aa NO, to cancel it.
Description
Object type
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5 Report printing

- Sato CG2 printer must be connected to any of the USB socket of "Host" type. You can print
measurement r,e_|sults directly after the measurement or those stored in the memory . To print the re-

sult, click icon =,

37 Preview measurement polnt__ri__r_ 1 ' . 09:19

9 Ro=1.1785 Q To=20 °C
V 0 o

R=1.2194 Q T,=29.0 °C

O 2016.07.05 07:59 Measurement point's type
+ RF=1.2195 Q I=1A *13Q
+ RR=1.2194 Q 443 Kt o
@ Ta=29 °C i# 0=0.00386 K*
WT1=29.0 °C § To=20 °C

® ®© f#

The printout includes all the results and parameters of the measurement, assessment (posi-
tive/negative), the date and time of measurement and data of person performing it, entered in the
printer settings.

Note:
- log results are not printed.

6 Barcode reader

If the tested object has a label with the results of previous measurement and a barcode reader,
use a barcode reader connected to the meter and scan the code to set the object's measurement pa-
rameters. Scanning the barcode with the main menu displayed will give the meter the access to the
encoded measurement.

To adapt a newly purchased DS4208 reader to work with the meter, connect it to the USB port of
running computer and read the following code:

.
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7 Power supply

The meters are powered by an AC adapter or a battery pack. When supplied from the mains, the
battery pack is charged.

7.1 Monitoring the power supply voltage

The charge level of the battery pack is indicated by the symbol in the right upper corner of the dis-
play on a current basis:

I:I - the battery pack is charged.
- the battery pack is discharged.

- the battery pack is being charged.
Note:

- Remember that measurements performed with an insufficient supply voltage feature additional er-
rors which the user is unable to evaluate. Consequently, such measurements cannot prove that
the results of resistance measurements are correct.

- Electric socket used to power the MMR meter should be grounded.

7.2 General rules for using Li-lon rechargeable batteries

- Store the meter with half-charged battery pack in a dry, cool and well ventilated place and protect it
from direct sunlight. The battery pack may be damaged if stored when fully discharged. The ambient
temperature for prolonged storage should be maintained within the range of 5°C...25°C.

- Charge the batteries in a cool, well-ventilated place at a temperature of 10°C ... 28°C. Build-in
charger detects both too low and too high temperature of rechargeable battery and blocks the charg-
ing process. Charging in too low temperature might irreparably damage rechargeable batteries. The
increase in temperature of the battery pack may cause electrolyte leakage and even its ignition or ex-
plosion.

- Do not charge or use the batteries in extreme temperatures. Extreme temperatures reduce the life-
time of rechargeable batteries. Always observe the rated operating temperature. Do not dispose the
battery pack into fire.

- Li-lon cells are sensitive to mechanical damage. This kind of damage may cause its permanent
damage and thus - ignition or explosion. Any interference in the structure of Li-ion battery pack may
cause its damage. This may result in the ignition or explosion. A short-circuit of the battery poles "+"
and "-" may permanently damage the battery pack or even cause its fire or explosion.

- Do not immerse Li-lon battery in liquids and do not store in humid conditions.

- If the electrolyte contained in the Lithium-lon battery pack, contacts eyes or skin, immediately rinse
the affected place with plenty of water and consult a doctor. Protect the battery against unauthorised
persons and children.

- When you notice any changes in the Lithium-lon battery pack (e.g. changes in colour, swelling, ex-
cessive temperature), stop using the battery pack. Li-lon batteries that are mechanically damaged,
overcharged or excessively discharged are not suitable for use.
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- any misuse of the battery may cause its permanent damage. This may result in the ignition. The sell-
er and the manufacturer shall not be liable for any damages resulting from improper handling Li-lon
battery pack.

7.3 Battery pack charging procedure

Charging the battery pack is possible only when the meter is on. This is caused by application of high
power power supplies, which need active cooling (fans) while working. The fan noise is present while
charging.

In order to charge the meter, connect it to the power grid and then turn the device on. After starting the

meter enables the charging procedure. The charge level of the battery pack is indicated with the icon
described in chapter 7.1.

8 Cleaning and maintenance

CAUTION!
Apply only maintenance methods specified by the manufacturer in this manual.

The casing of the meter may be cleaned with a soft, damp cloth using all-purpose detergents. Do
not use any solvents or cleaning agents which may scratch the casing (powders, pastes, etc.).

The electronic system of the meter does not require maintenance.

9 Storage

In the case of storage of the device, the following recommendations must be observed:

e Disconnect all the test leads from the meter.

make sure that the meter and accessories are dry,

during prolonged storage remove the batteries

storage temperatures must be in accordance with those defined in technical specifications,

in order to prevent total discharge of the rechargeable batteries during prolonged storage, charge
them from time to time.

10 Dismantling and disposal

Worn-out electric and electronic equipment should be gathered selectively, i.e. it must not be
placed with waste of another kind.

Worn-out electronic equipment should be sent to a collection point in accordance with the law of
waste electrical and electronic equipment.

Before the equipment is sent to a collection point, do not dismantle any elements.

Observe the local regulations concerning disposal of packages, worn-out batteries and accumula-
tors.
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11 Technical data
11.1 Basic data
= Abbreviation "m.v." used in the specification of accuracy means a standard measured value.
Uncertainty values stated in the table refer to the measurement with bidirectional current and re-

late to the average of two measurements according to the following formula:

R = M, where Rr — resistance at the assumed "forward" current direction and Rg — resistance
2

at the assumed "backward" current direction. For measuring with unidirectional current, the specified
accuracy is not guaranteed.

Measurement of resistance

Range Resolution Accuracy * Measuring current
0.0 pQ...999.9 uQ 0.1 pQ MMR-6700 | 100 A<1<200 A
0.0 pQ...999.9 uQ 0.1 uQ
1.0000 mQ...1.9999 mQ 0.0001 mQ S0A<1<100A
0.0 pQ...999.9 uQ 0.1 pQ 1(0.25% + 2 digits)
1.0000 mQ ...3.9999 mQ 0.0001 mQ 20A<I<50A
0.0 pQ...999.9 uQ 0.1 uQ
1.0000 mQ ...7.9999 mQ_|_0.0001 mQ 10A<I<20A
Range Resolution Accuracy * Measuring current / voltage **
0 uQ...999.9 uQ 0.1uQ
1.0000 mQ...1.9999 mQ 0.0001 mQ 10A(20mV)
2.000 mQ ...19.999 mQ 0.001 mQ 10 A (200 mV)
20.00 mQ..199.99 mQ 0.01 mQ 10A/1A(2V /200 mV)
200.0 mQ ...999.9 mQ 0.1mQ +(0.25% m.v. + 2 digits)
1.0000 Q...1.9999 Q 0.0001 Q TA/O0TARV/200mV)
2.000 Q...19.999 O 0.001 Q 0,1A(2V)
20.00 Q...199.99 Q 0.01Q 10mA (2V)
200.0Q...1999.9 Q 010 1mA(2V)

* - for measurements on inductive objects in fast mode: +(2% m.v. + 2 digits)

** - applies to measurements on resistance objects, for measurements on inductive objects output
voltage <5V

Resistance measurement in the presence of noise of 50 Hz or 60 Hz

. . . Additional . .
Signal/noise ratio uncertainty Signalling
N = 0.02 - R
0.02 > N 20,004 1% A

N < 0.004 unspecified &

Measuring current settings
Resistance measurements of resistive objects:

® MMR-6500 | 1 mA, 10 mA, 100 mA, 1 A, 10 A, 50 A, 100 A or within range of 10 A...100 A in steps of 10 A
® MMR-6700 | 1 mA, 10 mA, 100 mA, 1 A, 10 A, 50 A, 100 A, 200 A or within range of 10 A...200 A in steps of 10 A

Resistance measurements of inductive objects:
e 1 mA, 10 mA, 100 mA, 1 A, 10 A
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11.2 Other technical data

a) insulation type acc. t0 EN 810101 ....ooouiiiiiiiiiiiieitie et double
b) overvoltage category acc. to EN 61010-2-030

B MEASUNNG SIAC.....teitiiiiiieite ettt et ettt b et et e e e naeenareenes CATIV50V

= MAINS POWET SUPPIY ettt e e neneas CAT 11 300 V
c) ingress protection acc. to EN 60529

= With CIOSEA NOUSING ...cetiiiiiiii ettt et P67

= with open housing, powered from mains or batteries ............cccoceviiiiiiiiiiee 1P40
d)  POWET SUPPIY ..ot Li-lon rechargeable battery 7.2 V 8.8 Ah
e) mains supply

" MMR-6500 ....ooviiiiiieiiiieese e 100 V..265 V/50 Hz..60 Hz, Imax 10 A, Pmax 700 W

* MMR-B700 ..o 100 V..265 V/50 Hz..60 Hz, Imax 16 A, Pmax 1200 W
f) insulation strength of the mains power supply

L0 o101 2o T 1o TU ) PP 3 kVAC

(0] o]0} e ¢ o TU o To IR PP TPPP 2kV AC
g) battery charging time..... ...approx. 3.5 h
h) number of measurements with 10A current performed when powered from the battery pack............

.............................................................................. 200..250, depending on the ambient temperature
i) maximum wire resistance for 10 A CUITENL..........cocuiiiiiiiieie e 250 mQ
j) accuracy of measuring CUrrent SEtHNG .........oociiiiiiiiiiiei e +10%
k) time of performing the resistance measurement

= with selected resistive object type and bidirectional current flow ............ccccvrieinnncecnnnccee 7.15s

............................................................................................................... depending on the measuring current

= with selected inductive object type, dependent on the resistance and inductance of the object ...............

..................................................................................................................................................... 10 s or more
1) dIMENSIONS ...ttt 390 x 308 x 172 mm
m) meter weight

B IMIMREB500 ...t approx. 8.2 kg

EIMIMREBT00 ...t e e e e e e e e e r e e e e e e ——rraeeeeannrareeeeeenannes approx. 8.7 kg
N) operating teMPErature ...........cooiiiiiiiii e -10°C...+50°C
o) charger operating temperature .. ...+45°C
P) StOrage teMPErature ..........ooociiiiiiiii e -20°C...+60°C
Lo ) TR 40221 S 20%...90%
r) reference temperature... +23°C £ 2°C
s) reference humidity............. ..40%...60%
t) altitude (above sea level): ...... e <2000 m
u) temperature coefficient ..... .+0.01% of d.v./ °C £0.1 digit / °C
V) TFT graphic diSPIaY ......cccoiiiiiiiiiiii et 800x480 points
W) interface STANAaArd ...........c.ooiiiiiii e USB, LAN
x) quality standard, design and manufacturing ............ccoooiiiiiiiiie e ISO 9001 compliant
y) the product meets the EMC requirements according to................... EN 61326-1 and EN 61326-2-2

Note:

o During the measurement, when the meter is connected to the measured object and the
output current exceeds 10 A, a temporary increase of radiated emission level may occur
(EN 61326-1 point 4).

e The LAN port may be used to communicate with an external system. This function is op-

tional, available on special order.

Note:

SONEL S.A. hereby declares that the radio device type MMR-6500/6700 complies with Directive
2014/53/EU. The full text of the EU Declaration of Conformity is available at the following website
address: https://sonel.pl/en/download/declaration-of-conformity/
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12 Manufacturer

The manufacturer of the device and provider of guarantee and post-guarantee service:

SONEL S.A.
Wokulskiego 11
58-100 Swidnica
Poland
tel. +48 74 884 10 53 (Customer Service)
e-mail: customerservice@sonel.com
web page: www.sonel.com

Note:
Service repairs must be performed only by the manufacturer.
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SYMBOLS DISPLAYED BY THE METER

Memory

Settings

Return to the main menu

Help

Adding a  Client,
or measurement point

object

Searching for  an
or measurement point

object

Entry to client objects

Entry to client, object
or measurement point edition, with
a possibility of changing data

Fast entry deletion onthe on-
screen keyboard

Deletion of a measurement point,
object or client

Measuring mode

Recording mode

Measurement setup mode

=

L ® 7 el

= oPpPHD

&

Saving to memory

Report print
Temperature measurement,
reference temperature

Presentation of measurement
results in the form of a time chart

Exit from the option

Wi-Fi signal strength

There was a limitation of the
measuring current to a value
lower than that ensuring
maximum accuracy

Test leads interchanged

High level of noise (interference),
measurement  possible  with
additional uncertainty

High level of noise (interference),
measurement possible  without
defining uncertainty

Measuring current greater than 10
A blocked

No clamps connected

Exceeded temperature of terminal
[1orl2



SONEL S.A.
Wokulskiego 11
58-100 Swidnica

Poland

Customer Service
tel. +48 74 884 10 53
e-mail: customerservice@sonel.com

www.sonel.com



	1 Safety
	2 General settings - menu
	2.1 Meter settings
	2.1.1 Energy saving
	2.1.2 Sound settings
	2.1.3 PIN code settings
	2.1.4 QR reader settings
	2.1.5 Display brightness settings
	2.1.6 Wi-Fi configuration
	2.1.7 Printer settings

	2.2 Memory settings
	2.2.1 Memory management
	2.2.2 Object types database
	2.2.3 Object names database
	2.2.4 Resistance limits database
	2.2.5 Temperature limits database
	2.2.6 Material database

	2.3 Software update
	2.4 Service
	2.5 User interface settings
	2.5.1 Language selection
	2.5.2 Selecting temperature unit
	2.5.3 Selecting the startup screen
	2.5.4 Changing the date and time

	2.6 Information about the meter
	2.7 Factory (default) settings
	2.8 Emergency turning off the meter
	2.9 Communication with PC

	3 Measurements
	3.1 Testing the resistance objects
	3.2 Testing the inductive objects
	3.3 Measurement with automatic method selection
	3.4 Logger
	3.5 Special features
	3.5.1 Resistance measurement with clamps
	3.5.2 Calibration of clamps
	3.5.3 Temperature measurement
	3.5.4 Windings temperature measurement


	4 Memory
	4.1 Memory management (clients, objects, measuring points and logs)
	4.1.1 Entering the clients
	4.1.2 Entering objects, subobjects, measurement points and logs
	4.1.2.1 Entering objects and subobjects
	4.1.2.2 Entering measurement points and logs


	4.2 Storing the measurement results in the memory
	4.2.1 Entering the results of measurements with previously organized memory
	4.2.2 Entering the results of measurements without previously organized memory

	4.3 Viewing memory data
	4.4 "Search" in the memory
	4.5 Copying customer data from the memory to USB stick and vice versa
	4.6 Deleting memory data

	5 Report printing
	6 Barcode reader
	7 Power supply
	7.1 Monitoring the power supply voltage
	7.2 General rules for using Li-Ion rechargeable batteries
	7.3 Battery pack charging procedure

	8 Cleaning and maintenance
	9 Storage
	10 Dismantling and disposal
	11 Technical data
	11.1 Basic data
	11.2  Other technical data

	12 Manufacturer

