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ATTENTION !

The calibrator can carry test voltage generated bly
UUT up to 10 kV DC!!!

The calibrator must be connected to protection éaft
using extra wire between rear panel grounding
terminal and protection earth.

Don’t use the calibrator when not properly
connected to the mains socket.

Use the test leads delivered with UUT which is
calibrated.

Red test lead supplied with the calibrator is
approved up to 5 kV DC. Application of the test
leads for high voltage is dangerous !!!

The calibrator can only be used in accordance with
this operation manual. Use the calibrator for
calibration of safety testers and insulation meters
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1. Basic Information

M191 Insulation tester calibrator is a device desdyfor application field of calibration of insulat testers. It
can be used for calibration of any DC high resistameter with working voltage up to 10 kV. M191libedtor

is based on programmable high resistance decads vehcompleted with additional electronic circuatbowing

calibration not only resistance ranges, but aldibredion of test voltage generated by UUT, testofgshort
current, verifying of functions of measuring didhéx parameters like polarization index (Pl), date

absorption ratio (DAR) and polarization ratio (PRI)he calibrator enables also verification of timhenction of
UUTs.

Basic feature of the calibrator is adjustable higsistance decade in summary range fromQQdk1 TQ. The
decade is designed for operation voltages up t&\.0In this range it offers basic accuracy 0.1%5t&%6
depending on set resistance value.

The calibration can be controlled manually usiranfrpanel keypad or in remote mode using one oftjpes of
interfaces GPIB, RS-232

The calibrator can easily fit within calibrationstgms featuring CALIBER software support.
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2. Preparation for operation

2.1 Inspecting package contents, selecting theaifiation location

Basic package includes the following items:

* Insulation tester calibrator

+ Power cord

e Operation manual

e Testreport

» Test cable 5000V /20A red 1 pc
» Test cable 600V / 19A black 1 pc
» Greenl/yellow grounding lead 1 pc
*+ RS232 cable

e Spare fuse T500L250 1 pc

e Spare fuse T1L250 1 pc

Calibrator is packed in doubled cartoon with PEksakhe sack contains silica gel bags to avoid moést
influence during transport and stocking. Leavedagoon with the calibrator for 24 hours in roormperature
before unpacking, especially if during transpoet tlartoon was exposed temperature lower than 10 °C.

The calibrator should be powered by 115 V/230 \W0/66 Hz mains. Before powering on the instrumepiesce
it on a level surface. Do not cover the vents atltbttom side and the fan opening at the rear panel

2.2 Ambient conditions

The calibrator is a laboratory instrument whoseapwmters are guaranteed at23C. For application in full
resistance range the relative humidity should moeed 50 %RH. In resistance range from Q0t& 10 Q2 the
calibrator can be applied up to relative humidity 20 % RH. Accuracy is not guaranteed for operation
relative humidity above 70 %RH.

2.3 Power-on

* Before connecting the calibrator to the mains, ktike position of the mains voltage selector lodatethe
rear panel.

» Connect rear panel grounding terminal to protecsiarth of the mains.

* Plug one end of the power cord into the connectoaited at the rear panel and connect the otheofethe
power cord into a wall outlet.

» Connect rear panel grounding post with earthingigdo(protection earth) individually using greeiye
grounding lead, see fig. 1.

»  Switch on the mains switch located at the rear p&nent panel display is lit.

» The calibrator performs internal hardware checksafiproximately 5 seconds.

» After the tests conclude, the calibrator reseftstoeference state, i.e. the following parameteesset:
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Function HVR High resistance source
Nominal resistance value 100M
Output terminals OFF

GPIB address of the calibrator is factory-preseét4oThis value is valid until the user changes it.

Universal Euro

Earth grounding

Fig. 1 Rear panel connection

Note.  The calibrator resets to its reference statucase of power switching off.

2.4 Warm-up time

The calibrator works after it is switched on ane@ fhitial checks complete. Specified parameters canly
guaranteed after the instrument warms up for 15wutas. During this period, the instrument should e
calibrated however it enables full access to calibn memory.

2.5 Replacement of fuse

The calibrator includes a fuse located in the mairtsy module at the rear panel. Replace the fagellaws:
«  Switch off the calibrator
« Remove the end of power cord from the mains conedtthe rear panel.

< Insert the blade of a flat screwdriver into thempg cut in the mains voltage selector and pulltbatfuse
holder.

« Remove the fuse and replace it with new fuse obtrae rating.

2.6 Safety precautions

The instrument has been designed in Safety Claascording to EN 61010-1. The design reflects the
requirements of A2 amendment of the standard.

Safety is ensured by the design and by the usgetific component types.

The manufacturer is not liable for the damage adibgemodification of the construction or replacemeinparts
with non-original ones.
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Safety symbols used on the equipment

Important information. See manual.

Warning - risk of electric shock.
Hazardous voltage. Voltage > 30 V

DC or AC peak might be present.

Danger - high voltage

Earth ground
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3. Description of controls

3.1 Front panel

The front panel of the calibrator includes a LCBpiay, control buttons and output terminals. Théofang
picture shows the control part of the front panel.

M191 Insulation Tester Calibrator

DANGER 4 HIGH

VOLTAGE

FUNCTION
UP  DOWN SETUP LOCAL

kY MO GO T

Fig. 2 Front panel

1 Display

LCD display shows all information provided by thadibrator, e.g. set parameters of the signal, enessages,
setup information. The display is divided to seVerfBbrmation sections.

Fig.3  Display
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A. Main field. It displays main parameter and limitetifor applied test voltage depending on selected
function.

B. Information field. It shows status of some paramete

a. Output terminals status. When OFF sign is displayhd output terminals are
disconnected. When sidjji is displays output terminals are connected.

b. Grounding of L output terminal. When parameter GNlisplayed, L output terminal is
internally connected to the protection earth (PEewin power line socket). When
parameter is OFF L output terminal is floating. Gépa of the parameter can be performed
in SETUP menu.

Note: Maximum DC voltage between L terminal and Galinal is 20 VDC. Exceeding
the limit can cause damage of the calibrator.

c. Remote/local mode of control.
C. Test signal field. Measured value of current tedtage, resp. current is displayed in the field.

D. Mode indication field. The selected function laketisplayed. One of following functions can be
selected using FUNCTION UP or FUNCTION DOWN buttons

a. HVR High resistance source
b. TIMER Timer function of UUT testing
c. SHORT Short current of UUT measuring

d. HVC High voltage capacitance
e. PSP Programmable simulation of polarization/absmmparameters
f. DPP Dielectric and polarization parameters simulato

E. Accuracy field. Actual accuracy of the main paraanés shown in the field.

2 Rotary button

The rotary button enables setting of nominal rasist value. By pushing the knob position marksdaglayed.
By turning the knob to the left or right, resistan@lue can be fluently changed up or down.

The central button is used to change between actark positioning and resistance value setting.

3 Numeric keyboard

The keyboard allows the entry of numeric valuesttom display. The central button of the rotary buttw
ENTER button is used to confirm the selection (ERRyECANCEL button can be used to cancel the entry.

4 Output terminals

Resistance decade box of the calibrator is condetdethe output terminals. Meaning of the front glan
terminals is as follows:

H High potential 4 mm signal terminal with additioriakulation support is signed H. The H
terminal can be connected up to maximum specifigithge for set resistance. The terminal
should be kept clean to avoid stray conductanceealdige currents between H terminal and
housing.

Maximum safe external voltage naected to the H terminal is 10 kV DC .

Do not use AC test voltage !
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L Low potential 4 mm signal terminal is signed L. Thean be used either in grounded mode or
in floated mode. In grounded mode the L terminalcisnected to protection earth and
calibrator housing via internal relay. In floatecbaie the L terminal is not connected to
protection earth. Whole resistance decade is figati the floating mode.

Maximum safe DC voltage between L terminal and GNRerminal is 15 V.
Don’t exceed this limit !

GND Groundterminal is connected to the chassis of the cabibrand to the protection earth wire
of the mains plug. Using the SETUP MENU, the outfmrtminals of the calibrator can be
grounded or floating. Grounding is done interndlfyconnecting L and GND terminals using
a relay. Grounded mode is suitable for most cdiitang, where the object (multimeter) being
calibrated is floating (battery operated).

GUARD The metal 4 mm terminal is shielding terminal Uipgtential). The terminal is connected
inside the calibrator to the low GND terminal. Undeandard condition it should be connected
to the shielding wire of the test leads of UUT.

5 Output ON/OFF

The button enables to switch ON or OFF the outptminals. Status of the output indicated with LEIDd@
placed above the button.

6 Function buttons

Function buttons are used to call-up the functiohthe calibrator and to confirm entered valuepeesively.
The following buttons are provided:

Button Meaning

Function UP Selection of main function in steps UP
Function DOWN Selection of main function in step@\WN
SETUP SETUP setting recall

LOCAL Switch to local mode when in remote
KQ Confirm new entered value i€k

MQ Confirm new entered value in@¥

GQ Confirm new entered value in(i5

TQ Confirm new entered value ik’

Tabl. Function buttons

Using the FUNCTION UP or FUNCTION DOWN button oniefallowing functions can be activated:

HVR  High resistance source

This is the main function in the calibrator. It bles to set up any resistance value in specified
resistance range and connect it to the output tesi

TIMER Timer function of UUT testing

User Manual v16 11




M191 Insulation Tester Calibrator MEATEST, s.r.o.

The function is designed to calibrate TIMER funatim UUTSs, like HIPOT testers,insulation
metes, programmable megaohmmeters, etc. Usingutiaidn accuracy of time interval in which
the UUT test signal is connected to its output teats can be easily performed.

SHORT Short current of UUT measuring

The function allows measuring of short current diggpby UUT when the output terminals are
shorted.

HVC  High voltage capacitance

The calibrator contains three high voltage capeasitgith nominal vales 10, 50, 100 nF. Using the
function capacitance measurement function of UUTsegaohmmeters can be verified.

DPP  Smulator of polarization/absorption parameters

The function can simulate various polarization/apgon indexes often built-in the UUTs. The
functions enables to switch over the output rests#tdn predefined time from one value to another
value. In this way the calibrator can simulatedabeve mentioned parameters.

Following parameters are predefined:
DAR — Dielectric absorption ratio
PI — Polarization index
PR — Polarization ratio
PSP  Programmable simulation of polarization/absorptiqrarameters

The function enables to switch over the outputstasice in by user predefined time from one value
to another. Up to four different resistance valeas be step by step connected to the output
terminals in selected time intervals.

3.2 Rear panel

The rear panel of the calibrator includes ventiatholes, power cord socket with fuse, mains veltsglector,
mains switch, IEEE 488 connectors for connecto@PIB bus and type plate with serial number.

Ll ) )

"/

1Q
AR

Fig. 4 Rear panel

1 air inlet
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2 GPIB, RS-232 connectors

3 power cord socket with fuse, mains voltage setechains switch
4 model plate

5 grounding terminal

3.3 UUT connection

The calibrator is designed for calibration of irstidn meters. Insulation meters can source dangebid
voltage. Following rules are necessary to keep mmm

* The calibrator must be properly connected to soofamains voltage. Extra lead must be
used to connect rear panel grounding post and giroteearth, see chap. 2.3.

« Connection of UUT to the calibrator can be perfadrmaly when UUT is switched off or
UUT is in standby mode with no test voltage ondhput terminals.

e The calibrator housing has to be connected to gtiote earth of the mains using
green/yellow grounding lead. The lead is standart @f packing

e Set always grounding mode ON when calibrating fl@ptUUTs.

Fig5 UUT connection to the calibrator

4. Control of the calibrator

4.1 Selection of function

After the power is switched on and the initial dkeecomplete, the calibrator resets to its referestatus, i.e.
High resistance mode HVR with set value of 100 Mnd output terminals disconnected. The statuhef t
calibrator can be changed using the buttons locat#ie front panel in one of the following ways:

1. Change of function by pressing one of function baitts FUNCTION UP or FUNCTION DOWN

After pressing the function button another functitom the sequence HVR, TIMER, SHORT, HVC, PSP, DPP
is selected. The calibrator switches to the dedwedtion mode and resets either to the refereabeevwhen it
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is selected the first time after power on or to mhest recently used parameter setting when thetibmbave
been already selected after power on.

2. Connection /disconnection of output terminals

After pressing the OUTPUT ON button, the outpuirteals of the calibrator are connected/disconnectbd
output on statue is indicated by LED diode aboeehiitton and with the sign ON in the right uppemeo of
the display.

3. Entry to the setup menu

After pressing the SETUP button, options of th&@ BB MENU appear on the display. Last item of th&@ BB
menu is entry to the calibration mode. When setkedke calibration mode previous function is resiobsy
pressing of EXIT display button.

4.2  Setting the value

Setting of numerical values in all functions camteede in two ways:

Entry of the value using numeric keyboard

» use the numeric keyboard to select the desirecevalfier the first digit is entered, symbols of uni
of measurements are displayed above the displdgrisutThe monitor line displays the symbols

» after the entry is complete (the value is displagedhe monitor line), press ENTER button or one
of quantity buttons ®, MQ, GQ, TQ

» the value is copied to the main display and theitootine disappears.

Entry of the value using the potentiometer

» press the potentiometer knob. The display now thesucursor marks which point to the active
digit

e turn the knob to change the active digit

» press the potentiometer knob to change to the mdileh allows to change the value of the active
digit. — and — symbols are displayed above the active digit. Vactiligit can be changed by
turning the knob.

» turn the knob to change back to the mode whichwalito change the position of the active digit.

* to get to the default screen, keep pressing theecenrsor button until thereisno[_ _ _ _ _ 1_
under any value, or press EXIT button. All valuas be set using the buttons or the potentiometer.

4.3 Connection / disconnection of the output terrais

After switching on the output terminals are discectad in all modes. Press the OUTPUT button to ecintine
output signal to the terminals. Green LED above G¢TPUT button is lit and the information field dne
display shows the following ==}  symbol.
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Press the OUTPUT button again to disconnect thpubderminals. Green LED goes off and the inforomati
field on the display shows the followingerr] symbol .

During function change, output terminals are alwdigsonnected.

4.4 HVR High resistance source mode

The calibrator basic function is High resistancarse mode (HVR). In the mode any resistance vaiuamge
from 10 k2 to 1 TQ can be set and connected to the output termilazimum allowed working DC voltage is
from range 50 V to 10 000 V depending on set rasit. Switching the resistance value under tesagelis

allowed in limited voltage range. The resistancdiglaranges, absolute voltage limits and maximppligable
test voltage when the resistance is switched aweslzown in the table:

Resistance range) Vmax Absolute DC test voltage Vo Maximum test voltage for
) overswitching (V)
10.00 k — 99.99 k 50 50
100.0 k —999.9 k 250 250
1.000 M —9.999 M 1000 1 000
10.00 M — 99.99.M 5 000 1500
100.0M -499.9 M 10 000 3000
500.0 M —999.9 M 10 000 3000
1.000 G —9.999 G 10 000 3000
10.00G -19.99 G 10 000 3000
20.00 G—99.99 G 10 000 3000
100.0G -299.9G 10 000 3000
300.0 G—1000.0 G 10 000 3000

Tab Il. High resistance mode ranges

In HVR mode the calibrator display enables settinty the main - resistance value.

Fig. 6 HVR mode

Following information are displayed on the display:

- Setresistance value §.

V max. Maximum safe test voltage which is allowedapply to the output terminals. Displayed value
varies depending on set main resistance valueniger&0 V to 10 000 V.

Applied test voltage. This is value of DC test agk sourced by UUT and connected to the calibrator
output terminals. Calibrator measures the testageltwhen resistance is set in range from Q@0td

300.0 Q2. In range from 300.1 G to 1 000.0 @& the test voltage is not measured. Sign “n/a“ is
displayed instead of reading in the display line.

Calibrator measures continuously test voltage evieen output terminals are OFF. Reading of the test
voltage has suppressed zero in band +/- 50 VDCirfthenal voltmeter has one range 10 kV.

Test current. Calibrator calculates and displagsdarrent. Test current value is calculated adogrtb
formula Itest = Utest / R, where R is set resistaradue and Utest is measured test voltage.
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Test current is displayed only when output ternsirale ON. Test current is not displayed when set
resistance is higher than 300.QG

- Accuracy. Calibrator displays accuracy of selecgsmistance point in %.

Operating procedure

A. Connect UUT to the output terminals. Use only keatls with guaranteed isolation according to tekage
range of UUT. Use test leads delivered with UUT méaeer it is possible.

B. Select HVR mode pushing repeatedly FUNCTION UPWNETION DOWN button until HVR label
appears on the display.

C. Enter requested resistance value using either ncah&eyboard or rotary button. Confirm the valye b
pushing the appropriate unit buttof kMQ, GQ or TQ.

D. Connect output terminals of the M191 ON by pushimgbutton OUTPUT ON. Green LED starts to light.
M191 starts to measure test voltage and current.

E. Select requested test voltage level in UUT. Selesistance range in UUT if necessary.

F. Activate UUT measurement, typically by pushing ONtbn on the UUT. UUT starts to source DC test
voltage.

M191 calibrator measures the test voltage and alydpbth test voltage and current.
H. Compare UUT reading to M191 set resistance.
I.  Switch the UUT output OFF to remove test voltagarfiits output.
J. Disconnect M191 output terminals using the butt@iTGUT ON.

Be aware that the test voltage for high resistance
measurements is dangerous and can cause

electric shock!

Notes:

Test leads delivered with the calibrator are apmdyor application up to 5kVDC. Use test leadsvaeéd with
UUTSs for higher test voltages.

Don’t change set resistance value when test volédogere Vo is connected to the output terminalsieaale 11.

Change the resistance value is allowed only whéached test voltage is lower than Vo in Tablefithie test
voltage is over Vo and attempt to change the @scst is registered , calibrator does not disconrieetoutput
terminals and shows error message “Err2 Set agdtbellow Vo !”. Setup resistance is not chang8&aitch
off the test voltage first or decrease its valuéetel lower than shown in the table II.

Before the output terminals are switched to ONestatlibrator measures test voltage. If the tedtage is
higher than the limits in Table I, calibrator doest execute the ON command. Instead of this “Hwd high
test voltage!” is displayed. Decrease test voltagéore continue.

45 TIMER Timer function

Timer function allows to verify Timer features dadfety testers and megaohmmeters. Calibrator casurea
time interval for what the UUT test voltage is meted on the calibrator output terminals. During th
measurement the calibrator goes automatically tiir@equence of statues: OFF, STANDBY, RUNNING, OFF.
In Timer function calibrator automatically connettsthe output terminals resistance value 1G0Q. NThe value
cannot be modified.
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Display shows information as follows ( Standby mode

Fig. 7 Timer mode STANDBY

- Measured time in seconds with 100 ms resolution.

- Vmax parameter is maximum DC test voltage which basn caught by the calibrator during time
interval of the Timer calibration.

- Test voltage. Current test voltage presented onctlibrator output terminals during calibration
process.

- Accuracy of the measured time interval in s.

Operating procedure

A. Connect UUT to the output terminals. Use only keatls with guaranteed isolation according to teftage
range of UUT. Use test leads delivered with UUT médheer it is possible.

B. Select TIMER mode pushing repeatedly FUNCTION UFGNCTION DOWN button until TIMER label
appears on the display.

C. Select requested test voltage level in UUT. Seksistance range in UUT if necessary. Select fancti
TIMER in UUT and set-up requested time interval.

D. Switch output terminals of the M191 ON by pushihg button OUTPUT ON. Green LED starts to light.
M191 goes over to STANDBY. This statue is signalizgth the label in right upper corner of the déspl
In STANDBY mode the calibrator is waiting for teailtage. Minimum guaranteed valid test voltage Wwhic
can be caught by the calibrator is 100 VDC.

E. When valid test voltage is identified on the outfguminals, the calibrator goes over to RUNNINGgta
In this mode calibrator counts time for which tlaid test voltage is attached to the output terisina
Calibrator displays current time interval and catreest voltage.

F. When the test voltage is disconnected by UUT, catldy stops operation, goes over to statue OFF,
disconnect output terminals and hold value of messtime interval and maximum test voltage which ha
been detected during the period.

Fig.8 Timer mode OFF

G. Compare M191 time interval reading to on the UU&get time.

Notes:

Do not disconnect connection between UUT and MHBibrator otherwise the measured values are noidval
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Be aware that the test voltage for high resistance
measurements is dangerous and can cause

electric shock!

Test leads delivered with the calibrator are apmadyor application up to 5kVDC. Use test leadsvaeéd with
UUTSs for higher test voltages.

46 SHORT Short current mode

Short current mode (SHORT) is designed to enablefication of short current capability of UUTs -
megaohmmeters. M191 measures DC test current sburgeUUT under short circuit condition. M191
milliampermeter has one range 5 mA with five-digisolution in this mode. Nominal input resistarc@.5 K.

Display shows information as follows:

Fig.9 SHORT mode

- Measured short current in mA

- Accuracy of the measured value in %.

Operating procedure

A. Connect UUT to the output terminals. Use only leatls with guaranteed isolation according to teltage
range of UUT. Use test leads delivered with UUT méneer it is possible.

B. Select SHORT mode pushing repeatedly FUNCTION UPWICTION DOWN button until SHORT label
appears on the display.

C. Connect output terminals of the M191 ON by pushhgbutton OUTPUT ON. Green LED starts to light.
M191 starts to measure short current.

Select requested test voltage level in UUT. Sedesistance range in UUT if necessary.
Activate UUT measurement, typically by pushing OlNtbn on the UUT. UUT starts to source DC current.
M191 calibrator measures the short current andaiispt.

Compare M191 reading to UUT specification.

r o m mo

Switch the UUT output OFF to remove test voltagarfithe output terminals.
I.  Disconnect M191 output terminals using the buttdiTGUT ON.
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Notes:

When in SHORT mode, grounding of the L front p&erahinal is always set to ON. L terminal is coneelcto
protection earth potential.

Typical short current of UUTs — megaohmmetersvessd mA max.

4.7 HVC High voltage capacitance

In High voltage capacitance function (HVC) the edior enables to connect to the output termina¢sad three
high voltage capacitors which are built-in the loadtor. Sense of the capacitance function is terdffol for
calibration of those megaohmmeters and insulatistets which can measure also capacitance.

The calibrator is equipped with 3 capacitors witthmmal values 10, 50, 100 nF. Maximum test voltege 000
VDC.

When in HVC mode the display shows informationakofvs:

Fig.10 High capacitance mode

- Calibration value of the selected capacitor
- Vmax. Maximum allowed DC test voltage.
- Testvoltage. To the output terminals currentlyrested test voltage

- Accuracy of the set capacitance in %.

Operating procedure

A. Connect UUT to the output terminals. Use only keatls with guaranteed isolation according to teftage
range of UUT. Use test leads delivered with UUT médheer it is possible.

B. Select HVC mode pushing repeatedly FUNCTION UPWNETION DOWN button until HVC label
appears on the display. Set nominal value of thaested capacitor in nF using numerical keyboadd an
confirm by ENTER button. Calibration value of thedexted position will appear.

Select requested test voltage level in UUT. Seksistance range in UUT if necessary.

Connect output terminals of the M191 on by pushiegbutton OUTPUT ON. Green LED starts to light.
M191 starts to measure short current.

Select requested test voltage level in UUT. Selesistance range in UUT if necessary.
Start UUT measurements, typically by pushing ONdaubn the UUT. UUT starts to source DC current.

M191 calibrator measures the short current andadispit.

I & mm

Compare M191 reading to UUT specification.

Switch the UUT output OFF to remove test voltagerfithe output terminals.
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J. Disconnect M191 output terminals using the butt@hiTGUT ON.

Notes:

The capacitance function is designed for DC appiices. AC test voltage is not allowed to apply. Whsing
AC voltage over 100 V the calibrator can be damaged

The capacitance function is designed for testinipgidlation meters and megaohmmeters which canunedse
capacitance in test circuit based on charging andcldarging the circuit. Any other application is tno
recommended.

Don't disconnect test wires when measuring is imcpss. Disconnection can cause damage of theratdib

Be aware that the test voltage for high resistance
measurements is dangerous and can cause

electric shock!

Test leads delivered with the calibrator are apmdyor application up to 5kVDC. Use test leadsvaeéd with
UUTSs for higher test voltages.

4.8 DPP Dielectric and polarization parameters

DPP function enables direct calibration if isolatimeters which are equipped with function of DARelgltric
absorption ratio), Pl (polarization index) or PRI§rization ratio). Similarly to the PSP mode the®mode is
based on switching three different values of rasist to the output terminals in predefined timaisege.

Parameters definition

In isolation testers DAR parameter is defined aat® of resistance R1measured 30 s after thevidttge is
connected to the measured object and resistanceeR2ured 60 s after the test voltage is connected.

DAR = R1 (60s) / R2 (30s)

PI parameter has similar definition. It is defined a ratio of resistance R1measured 60 s aftdéesheoltage is
connected to the measured object and resistanceg@8ured 600 s after the test voltage is connected.

Pl = R1 (600s) / R2 (60s)

PR parameter is defined as a ratio of resistancenBdsured 15 s after the test voltage is conndotebe
measured object and resistance R2 measured 18§ shaf test voltage is connected.

PR = R1 (180s) / R2 (15s)

The calibrator has predefined the time sequenc#sfbo DAR and Pl parameters to simulate thesematers.
Depending on status, the DAR mode can be in offellofving submodes:

Operating modes

20 User Manual




MEATEST, s.r.o. M191 Insulation Tester Calibrator

OFF In OFF mode the output terminals are discamde®oth type of requested parameter,
nominal resistance and parameter index can be set.

STANDBY When OUTPUT ON button is pushed, calibrajoes over to STANDBY mode. In this mode
is waiting for test voltage from UUT to start simtibn sequence. When presence of the test
voltage is recognized, calibrator goes over to RUNMBI mode.

RUNNING Calibrator simulation sequence has beendhad. Calibrator switches the setup resistances to
the output terminals in preset time intervals. Wtiensequence is finished, calibrator stays in
RUNNING mode until the output terminals are disoected using OUTPUT ON/OFF button.
During running mode currently applied test voltagel total elapsed time are displayed.

In DPP mode the display shows information as fol®FF submode):

Fig.11 Programming the DPP mode

Following parameters can be entered:
-  PARAMETER field. One defined parameters DAR/PR/&h be selected.

- RO parameter. This is the resistance which is ottedeto the output terminals in STANDBY mode.
The parameter range is from 1@Mo 100 Q.

- DAR/PR/PI coefficient. Requested value of the dogfht which is asked to simulate can be entered.
Range of the value is from 0.5 to 99.9. From thé&mu coefficient and RO nominal resistance
calibrator calculates resistance level which w#l tonnected during RUNNING mode to the output
terminals

Following additional parameters are displayed infFDiode.

- R out value. It is actual resistance value whickugently connected in the RUNNING mode to the
output terminals.

-V max parameter 3 kV is maximum applicable testags.
- Test voltage. Reading of currently applied DC tedtage is displayed.
- Total time. The time which has been elapsed dfiestarting RUNNING sequence.

- Accuracy of actually connected resistance in %.

Operating procedure

A. Connect UUT to the output terminals. Use only keatls with guaranteed isolation according to tetage
range of UUT. Use test leads delivered with UUT méaeer it is possible.

B. Select DPP mode pushing repeatedly FUNCTION UPUMETION DOWN button until DPP label
appears on the display.

C. Use rotary button to select and enter parametePRRAMETER and coefficient. Select requested type o
parameter and confirm with ENTER button or rotamtén. Write requested resistance value using the
numerical keypad and range buttoi, MQ, GQ, TQ and push ENTER button or rotary button to confirm.
Write the coefficient and confirm by pushing the BBR button.

D. When requested parameters are set up, push the @UOR button. Calibrator connects resistance value
RO to the output terminals and it is waiting fostteoltage from UUT. The test voltage must be highan
100 VDC to start the RUNNING sequence.
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E. Push START button on UUT. Calibrator recognize®l®f active test voltage and executes the preset t
sequence procedure. When the procedure is at thealibrator stays in RUNNING mode until the outpu
terminals are disconnected using OUTPUT ON/OFFobutt

Be aware that the test voltage for high resistance
measurements is dangerous and can cause

electric shock!

Notes:

Test leads delivered with the calibrator are apmdyor application up to 5kVDC. Use test leadsvaeéd with
UUTs for higher test voltages.

4.9 PSP Programmable simulation of polarization&drption

Programmable simulator of polarization PSP modersfSimple calibration and verification of measusem
capability of polarization and absorption paran®iarisolation testers. The mode is based on progpiag of
time sequence of maximum three various resistantls, preset resistances are step by step connéctted
predefined time intervals to the output termin&lslT recognizes change of resistance and evalua¢eshange
of resistance as polarization/absorption parameter.

PSP mode is programmable mode. The resistancegdaanto the output terminals can be preset inedng
MQ to 100 G2 and can be switched over in programmable time\vateip to 9 999 s.

Depending on status, the PSP mode can be in diodaWing submodes:

OFF In OFF state the time sequence can be progrdniraethe time points and resistance values
which are to be switched to the output terminatsloa set up.

STANDBY Calibrator is waiting in this mode for tegtltage from UUT to start simulation sequence.
When presence of the test voltage is recognizdibrator goes over to RUNNING mode.

RUNNING Calibrator simulation sequence has beendhad. Calibrator switches the setup resistances to
the output terminals in preset time intervals. Wh@nsequence is finished, calibrator stays in
RUNNING mode until the output terminals are disceected using OUTPUT ON/OFF button.
During running mode currently applied test voltagel total elapsed time are displayed.

In PSP mode the display shows information as fal¢@FF state):

Fig.12 Programming the PSP mode

- Preset time points t1, t2, t3 in which the overshiitg is executed.
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- Preset resistances RO, R1, R2, R3 which are caethéatthe output terminals in time points t0, £, t
t3.

- Test voltage. Reading of currently applied DC tedtage is displayed.
- Total time. The time which has been elapsed dfiestarting RUNNING sequence.

- Accuracy of actually connected resistance in %.

Be aware that the test voltage for high resistance
measurements is dangerous and can cause

electric shock!

Notes:

Test leads delivered with the calibrator are apmdvyor application up to 5kVDC. Use test leadsveeéd with
UUTs for higher test voltages.

Time sequence

Following drawing shows meaning and way of influenf the parameters ti and Ri :

RUNNING mode RUNNING mode RUNNING mode RUNNING mode

Input terminals
switched on. RO

Input terminals Input terminals
switched on. R1 switched on. R2

Input terminals
switched on. R3

resistance is
connected. Calibrator

resistance is connected.resistance is
Calibrator counts time connected. Calibrator

resistance is
connected.

switched on.
- : Test voltage from
UUT is identified.
Calibrator starts t
count time

(o]

Fig.13 Time sequence in PSP mode

Operating procedure

A. Connect UUT to the output terminals. Use only keatls with guaranteed isolation according to teftage

range of UUT. Use test leads delivered with UUT médheer it is possible.
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B.
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Select PSP mode pushing repeatedly FUNCTION URJNGETION DOWN button until PSP label appears
on the display.

Use rotary button to select a requested time pbijrt2, t3 or resistance value RO, R1, R2, R3.

Write requested time period using the numericapkelyand push ENTER button or rotary button to
confirm. Write requested resistance value usingntimerical keypad and range buttois MQ, GQ, TQ
and push ENTER button or rotary button to confirm.

The sequence of parameters t1, t2, t3 and RO, RIRB must meet following requirements:
e Maximum value of time interval t1, t2, t3 is lowthian 9999 s. Minimum time period value is 1 s.
* Range of RO, R1, R2, R3values is within 102Mnd 100 &.

Note: When setting time period and ENTER buttamtary button is pushed two times, time period
value is set to OFF position. In OFF position thepsis ignored during execution the sequence.

When setting resistance value and ENTER buttantary button is pushed two times, resistance
is set to minimal value 1@k

When requested parameters are set up, push the @UOR button. Calibrator connects first resistance
value RO to the output terminals and it is waitiogtest voltage from UUT. The test voltage mushizmher
than 100 VDC to start the RUNNING sequence.

Push START button on UUT. Calibrator recognizel®{f active test voltage and executes the praset t
sequence procedure. When the procedure is at thealibrator stays in RUNNING mode until the outpu
terminals are disconnected using OUTPUT ON/OFFobutt

Real resistance connected to the output terminaisagl RUNNING mode is indicated by double arrows an
by backlighting the step which the calibrator isrently in.

Fig.14 RUNNING mode
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5. Setup menu

The M191 calibrator allows many other, less fredlyensed parameters to be set. Setup menu is wsedtt
these parameters. Setup menu is opened by preSERYP display button. If output terminals are caned,
they will be disconnected automatically and théofwing display appears:

Fig.15 SETUP display

Use the knob of the potentiometer to browse theumgptions. Active option is always inverted and whe
changed, the descriptions of display buttons chasgeell. Display buttons show how the respectammeter
can be set. Each parameter can be changed afténdheof the potentiometer is pressed. Press EXdplaly
button twice to save the parameters when the gatinompleted. New settings are retained whercafibrator
is switched off. Setup menu offers the followingiops:

1. GND....xx ON/OFF

This parameter connects Lo terminal to GND termihalpractice this means that Lo terminal is graachénd
connected to protection earth (PE) terminal inrtfaéns socket. By pressing the display buttonste¢hainal can
be grounded or ungrounded. ON is set by the matwfag output terminal is grounded. It is recomneshtb
ground the test circuit when calibrating UUT. If UUk floating device (battery operated) the calibrahould
be grounded. If UUT is grounded the calibrator $tidae in non-grounding mode otherwise wrong resfithe
calibration can be achieved.

2. Keyboard beeper .... xx ON/OFF

This parameter allows the acoustic indication @&fsged buttons to be switched off or on. ON and @iBplay
buttons can be used to switch the indication offrerON is set by the manufacturer.

3. Display contrast .... xx 0...100 %

This parameter sets the contrast of the displayakPDOWN display buttons allow to set the valuthmrange
of 0 to 100 %.

4. Volume .... xx 0...100%

This parameter allows the volume of acoustic intiicato be set. UP and DOWN display buttons allovsét
the value in the range of 0 to 100 %. The biggentlue, the louder sound.

5. Calibration password .... 000000

Entry of calibration code. Calibration code is xdigit number, which must be entered to accessdtibration
mode. If the calibration code is set to “000000®iistinformation is displayed in the Setup menu.il€€ation
code can be changed. New calibration code canreetlyi entered using numeric keyboard and confirimgd
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pressing ENTER. If non-zero calibration code is setrect calibration code must be entered to actes
calibration mode. Non-zero calibration code isdisplayed further on the display.

6. Serial number XXXXXX

Displays the serial number of the calibrator. Theameter cannot be changed.

7. Active interface .... xx GPIB/RS232

Displays the type of interface used to control¢hkbrator from a PC. By pressing GPIB or RS232dn4, the
respective type can be selected. The calibratobearemotely controlled only using the selectedriiace.

8. RS232 baud rate .... Xx UP/DOWN

Indicates the communication speed of RS232 busDOWN display buttons can be used to select 9602029
28800, 38400, 57600, 115200. Perfect communicatitm the PC requires equal values set at the PCtlzend
calibrator.

9. GPIB address .... XX UP/DOWN

Displays the calibrator’'s address at the GPIB B, DOWN display buttons can be used to selectvatig
GBIP address in the range of 00 to B@ie address 24 is set by the manufacturer.

10. CPU firmware XXXXXX

CPU block firmware version. The parameter cannathanged.

11. LVR firmware XXXXXX

LVR block firmware version. The parameter cannotbanged.

6. Calibration mode

The M191 calibrator includes a calibration proceduvhich allows calibration of the calibrator. Rartesistors
of the internal serial resistance decade and edidhr points of internal meters can be readjustadng the
calibration in predefined order. The calibratiom ¢ controlled using the buttons and menu on dlibrator.

Calibration principles

The calibrator can be calibrated:

e completely, i.e. all functions are calibrated ihracommended points
e partially, i.e. only selected functions are caltbthin all recommended points
¢ partially, i.e. only selected functions are caltbdhin selected points
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Complete calibration consists of all partial caitiwns performed in the order defined by the catibn menu. If
an item of the calibration menu, e.g. “WVOLTAGE D@’ selected, it is not necessary to calibrate aliges
defined by the calibration algorithm. If new cafition of all ranges is not possible (e.g. the neglistandard is
not available), old calibration data can be condidni.e. current step of the calibration can bppskd.

Calibration interruption can be performed in any jptt of the calibration
procedure. However this particular calibration infences parameters of the
calibrator.

Accuracy of the calibrator is guaranteed when fudalibration was done.

Resistancecalibration is performed by entering and savingbecation values of all partial resistors. Number of
partial resistors is 40 in summary range fromlt 500 G2. Calibration of the resistors is based on meagurin
the partial resistors using standard multimeter megiaohmmeter and saving the data in calibratdbredibn
memory.

Capacitance calibration is performed by entering and savingbeation values of three partial high voltage
capacitors with nominal values 10 nF, 50 nF, 50Qdhbration of the capacitors is based on measuitieg
partial resistors using standard RCL meter andhggtVie data in calibrator calibration memory.

DC High voltage metercalibration is performed by setting the zero ampslof the scale in one range 10 kV
and both signal polarities (+ and -).

DC Short current meter calibration is performed by setting the zero amghslof the scale in one range 10 mA
and in both signal polarities (+ and -).

Access to the calibration procedure

Calibration code is required to access the calimgirocedure.

* Press SETUP to open the setup menu.

* Select CALIBRATION item and confirm with ENTER batt.

« Enter the correct calibration code using numerigbkard and press ENTER.

< Ifincorrect calibration code is entered, an emmssage appears on the display:

Wrong password. Try again.

If correct calibration code is entered, calibmatimenu appears. The calibration menu contains viatig
functions. Use rotary button to move the cursootigh the list:

1. RESISTANCE Resistance calibration

2. VOLTAGE DC All DC voltage ranges calibration
3. CURRENT DC All DC voltage ranges calibration
4. CAPACITANCE fix capacitance values calibration

Fig.16 Calibration menu
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Selection and setting of calibration point

After the calibration menu is displayed, one oftighcalibrations can be selected. Use rotary buttomove the
cursor through the list. Having selected the reguifiunction to be calibrated, press the rotarydsuttr ENTER
button to enable the calibration value in righturoh for editing. Output terminals are automaticaljitched on
at the same time ready for measuring the selectiaration point.

Measure the resistance value using standard ohmmbtn resistance segment is calibrated and write
down new resistance value. Confirm with ENTER butbo rotary button.

Connect RCL standard meter when capacitance cadibrpoint is to being calibrated and write down
new resistance value. Confirm with ENTER buttomatary button.

When built in kV-meter is calibrated, connect DAtage of requested value from standard unit and
confirm with ENTER button or rotary button to savew calibration data.

When built in mA-meter is calibrated, connect DGrent of requested value from standard unit and
confirm with ENTER button or rotary button to savew calibration data.

Go on to next requested calibration point.

When no change of the calibration value is requeptesh the rotary button of ENTER button once maire
original calibration value is refreshed.

Both complete and partial calibration is possib#en only some calibration points are changedptaktr non-
changed calibration points are stored with origidata. New calibration value is saved immediatelyemw
ENTER button or rotary button is pushed for newueatonfirmation.

Calibration process can be interrupted or left amg by pushing the button SETUP. Calibrator retuim the
last selected function.

Note:

When resistance points are calibrated twaorieals way of connection of the calibrator to stardl
ohmmeter should be applied.

Input resistance of internal mA-meter is approXs RQ. Standard current source with compliance
voltage min. 15V has to be applied.

Calibration points

Each function of the calibrator has assigned figalibration points which have to be set during ¢aébration.
List of calibration points includes:

28

Single resistance segments in summary range fre ® 1TQ, ROO to R45
Single capacitors 10, 50, 100 nF, C00 to C02

DC voltage 5000 V, V00 and V01

DC current 5 mA, 100 and 101
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Resistance function

Calibration |Resistance segment nomir Recommended te¢  Test method
Index value Requested accuracy voltage’
) | 0 % \ (-)

3k 0.05 M DM
RO1 3k 0.05 M DM
R02 3k 0.05 M DM
R0O3 3k 0.05 M DM
R04 3k 0.05 M DM
R0O5 3k 0.05 M DM
R0O6 3k 0.05 M DM
R0O7 3k 0.1 M DM
R0O8 4k 0.1 M DM
R0O9 5k 0.1 M DM
R10 6k 0.1 M DM
R11 9k 0.1 M DM
R12 10k 0.01 M DM
R13 20k 0.01 M DM
R14 40k 0.01 M DM
R15 50k 0.01 M DM
R16 100k 0.01 M DM
R17 200k 0.01 M DM
R18 400k 0.01 M DM
R19 500k 0.01 M DM
R20 M 0.01 M DM
R21 2M 0.01 M DM
R22 aM 0.01 M DM
R23 5M 0.01 M DM
R24 10M 0.01 M DM-HVM
R25 20M 0.01 M DM-HVM
R26 40M 0.01 M DM-HVM
R27 50M 0.01 M DM-HVM
R28 100M 0.01 M DM-HVM
R29 180M 0.01 M DM-HVM
R30 270M 0.01 M DM-HVM
R31 560M 0.02 M DM-HVM
R32 1G 0.05 M DM-HVM
R33 1G8 0.05 M DM-HVM
R34 2G7 0.05 M DM-HVM
R35 5G6 0.05 M DM-HVM
R36 10G 0.05 M DM-HVM
R37 18G 0.05 M DM-HVM
R38 33G 0.1 1000V VAM
R39 50G 0.1 1000V VAM
R40 100G 0.1 1000V VAM
R41 170G 0.2 1000V VAM
R42 250G 0.2 1000V VAM
R43 500G 0.5 1000V VAM
R44 1T 0.5 1000V VAM
R45 3k 0.01 M DM

Tab Ill. List of calibration points

" M is DC test voltage of standard multimeter. Tastage should not exceed 50 VDC for values bell®® kOhm
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Voltage, current and capacitance function

Calibration Index Meaning Calibration point Requested accurac  Test method
VOO0 Zero range 10 kV 0.0 vDC 0.2V DM-PC
V01 Slope range 10 kV 5000 VDC 10V DM-PC
100 Zero range 5mA 0.000 mA 5 uA DM-PC
101 Slope range 5mA 5.000 mA 10 uA DM-PC
C00 10 nF capacitor 10.000 nF 20 pF RCL
Co1 50 nF capacitor 50.000 nF 100 pF RCL
C02 100nF capacitor 100.00 nF 200 pF RCL
Tab IV List of calibration points
DM ... direct measurement using standard multimeteo wire connection. DC test voltage is
given by standard multimeter for positions RO0 8¥R
DM-HVM ... direct measurement using standard multenetwo wire connection, high voltage mode.
VAM ... Volt-amper method using multifunction dadator and uA-meter
DM-PC ... direct measurement using standard proca@srator
RCL ... direct measurement using standard RCL m#dert frequency 100 Hz, test voltage 1V

Full calibration procedure

Following pages describe procedure of the fullbzation.

Required instruments:
Following instruments are required for calibration:
»  81/2 digit multimeter type Fluke 8508A or similaitlv0.01 % accuracy and range to 20.G

e 81/2 digit multimeter Agilent 3458A or pA-meter Kldiey 2635A or similar with DC current range 100
nAto 10 mA

» RLC meter Agilent 4263A, Agilent 4278A, or othertiwaccuracy 0.1 %

*  Multifunction calibrator Meatest M-140, M142, Fluk&00A or similar with DC voltage range to 1000
V.

* Process calibrator Burster 4423, Fluke 745A orlgimith DC current range to 10 mA and accuracy
0.1%.

» DC High voltage source Heinzinger PNC-10000 or lsimwith output voltage accuracy 0.2%.

Calibration procedure

1. Connect the calibrator and the multimeter to thénsiand let them switched on for at least 30 misute
in a laboratory at 281 °C and RH < 50 %.

2. Press SETUP display button to call up the setupumngalect item GND and switch it to ON.

3. Select CALIBRATION MENU item.

4. Enter the calibration code and press ENTER (detalibration code is “000000”).
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5. Resistance calibration

a)

b)

d)

e)

f)

Direct measurement using standard multimeter

Connect the input terminals of the standard muliémt the H - L output terminals of the
calibrator. Use two wire connection. Set standanitimeter to resistance mode, 5-digit
resolution

Select first partial resistance segment R0OO by ipgsthe rotary button or ENTER button.
Read the resistance value indicated by standartimatér and write down the value to the
calibrator using numerical keypad. Confirm by pasghthe rotary button or ENTER button.

Continue in calibration of next resistance segmaptto position R37. Use the same system as
in previous step.

Non-direct measurement using volt-amper method

Disconnect standard multimeter.

Push the SETUP button to exit the calibration mo8elect item GND and switch it to OFF.
Enter again calibration mode.

Connect standard multifunction calibrator and séaddnicroammeter to the M191 calibrator
as shown in the fig.17. megaohmmeter to the outpuatinals H — L. Connect source terminal
of the standard megaohmmeter to L terminal of thkbator and sense terminal of the
standard megaohmmeter to H terminal of the calilorat

Note: It is recommended to apply shielded test feaccalibration of partial resistors of
values above 1 G with shielding connected to the GND terminal.

h)

i)
)

k)

gEEE ge
BEEE emy:Of
EECE C0 | oot
qEp|EDE Hc

WGER
vvvvvvv

Fig 18 Volt-amper method of high resistance catibra(VAM)

Set 1000 VDC test voltage on the standard multifonccalibrator. Set AUTORANGE in
standard microammeter.

Select calibration point R38. Switch the multifunatcalibrator output voltage ON.

Read the current valugylindicated by standard microammeter. Settling toae reach up to
several minutes depending on calibrated resistasice.

Calculate resistance of the M191 calibrator usaipwing formula:

Rcal = 1000 /4, (2, A)
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)] Write down the value to the calibrator using nuwerkeypad. Confirm by pushing the rotary
button or ENTER button.
m) Continue in calibration of next resistance segmaptt position R44. Use the same system as
in previous step.
n) Disconnect multifunction calibrator and standardnmammeter.
0) Push the SETUP button to exit the calibration mo8elect item GND and switch it to ON.
p) Enter again calibration mode.
q) Connect standard d multimeter again to the ougmatinals H — L.
r Measure resistance segment R45, write it down éocddlibrator and confirm by ENTER
button.
6. DC voltage calibration
a) Make short terminal between H and L terminals. Ggesition VOO from the list of
calibration points.
b) Live readings in bits of the calibrator built idmeter can be seen in right column. Push the
rotary button or ENTER button to save new calilomatralue.
C) Disconnect short wire and connect output of mutkition calibrator. Set DC voltage, 5000 V
on it.
d) Switch on the standard calibrator output terminiailée readings in bits can be seen on M191
calibrator right column. Push the rotary buttorE®NTER button to save new calibration value.
e) Switch off the multifunction calibrator output teimals. Disconnect the terminals.
7. DC current calibration
a) Make short terminal between H and L terminals. Ggdesition 100 from the list of calibration
points.
b) Live readings in bits of the calibrator built inAameter can be seen in right column. Push the
rotary button or ENTER button to save new calilomatralue.
C) Disconnect short wire and connect output of procasibrator. Set DC current, 5 mA on it.
d) Switch on the process calibrator output terminailge readings in bits can be seen on M191
calibrator right column. Push the rotary buttorE®NTER button to save new calibration value.
e) Switch off the process calibrator output terminBlisconnect the terminals.
8. Capacitance calibration
a) Connect to the H — L terminals standard RCL me&etect test frequency 100 Hz.
b) Select calibration point C00. Measure the capacitate down the value and confirm with
ENTER or rotary button.
C) Continue in calibration of next capacitance segsé@ftl, C02. Use the same system as in
previous step
d) Disconnect the terminals.
9. Push the SETUP button to exit the calibration mdzidibration has been performed.
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7. Verification procedure

Procedure recommended for verifying parameters@talibrator is described in this chapter.

Required equipment
Following instruments are required for calibration:
*  81/2 digit multimeter type Fluke 8508A or similaitiv0.01 % accuracy and range to 20.G

*  81/2 digit multimeter Agilent 3458A or pA-meter Kigiey 2635A or similar with DC current range 100
nAto 10 mA

*  RLC meter Agilent 4263A, Agilent 4278A, or othertiwvaccuracy 0.1 %

*  Multifunction calibrator Meatest M-140, M142, Flus&00A or similar with DC voltage range to 1000
V.

*  Process calibrator Burster 4423, Fluke 745A orlsimiith DC current range to 10 mA and accuracy
better than 0.1%.

*  DC High voltage source Heinzinger PNC-10000 or lsimwith output voltage accuracy 0.2%.

Configuration of the calibrator

Calibrator should be tested directly from the frpanel terminalsPerformance verification may be performed
after warm-up period i.e. 15 minutes after switghim. Calibrator have to be in temperature stabitiandition
at minimum 8 hours before performance verificatiest is started.

Basic steps of the performance verification test
Verification procedure consists of following steps:

e High resistance decade resistoris range from 10K to 1 TQ
« DC voltagein ranges to 10 kV

e DC current in range to 5 mA

« Capacitancetest in points 10n, 50n, 100nF

Procedure

Following part describes procedure of performanegfication test. Recommended test points includipglied
method specification and allowed limits are showtable Tab V.

Resistance verification

1. Connect the calibrator to the mains and let theritceed on for at least one 15minutes in a laboyaédr
23t1°C.

2. Connect calibrator output to standard multimetetype according to the table Tab V, select functdn
ohmmeter.

3. Set resistance values X0kto 100 K2 in the calibrator. Check reading of the standandtimeter and
compare with limits in the table Tab V.
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4,

10.

11.

12.

13.

14.

34

Select function High-ohm in standard multimetert @sistance values 20Qkto 10 G2 in the calibrator.
Check reading of the standard multimeter and coenpéth limits in the table Tab V.

Disconnect standard multimeter. Connect multifrctitalibrator and standard multimeter accordinthéo
table Tab V, see fig. 18. Select function ADC im tstandard multimeter and set 1000VDC in standard
multifunction calibrator.

Set resistance values 200QGo 100 G2 in the calibrator. Calculate measured resistaramrding to
formula: R =1000/1 where | is standard nméiter reading. Compare with the limits in the éabhb V.

Connect DC High voltage source instead of multifiorc calibrator according to the table Tab V. Set
recommended DC voltage 5000V or 1000VDC accordinthé table Tab V. If necessary, check DC output
voltage using standard DC voltage divider and steshgoltmeter.

Set resistance values 20QGE500Q72, 10 MQ, 100MQ, 1GQ, 10Q2, 10042, 1TQ according to the table V.
Calculate measured resistance according to formul&® = U/l where | is standard multimeter riegdand
U is output voltage of the DC High voltage soui€empare with the limits in the table Tab V.

DC voltage verification

Disconnect standard multimeter. Connect DC Highage source directly to H — L output terminalstoé
M191 calibrator.

Set DC output voltage according to table Tab V. @ara M191 calibrator DC voltage indication with
min/max limits in the table Tab V. If necessaryeck DC output voltage using standard DC voltagéddiv
and standard voltmeter to improve accuracy of thece.

DC current verification

Connect process calibrator to the H — L M191 outputinals, set DCI function. Set function SHORT in
M191 calibrator.

Set DC current values in the process calibratooralieg to the table Tab V. Compare reading of th@ D
current indicated by M191 calibrator with min/mamiks in the table Tab V.

Capacitance verification

Connect standard RCL meter to the H — L M191 outprrninals, set tset frequency 120 Hz. Set function
HVC in M191 calibrator.

Set capacitance values according to the table TaBdvmpare reading of the RCL meter with min/max
limits in the table Tab V.
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Function Range | Nominal Standard unit Parameter | Test method Limit Limit max
value min
Fluke 8508A
HVR 100k 20k Fluke 8508A <10V DM 19.96R 20.04lQ2
HVR 100k 40k Fluke 8508A <10V DM 39.92r 40.08K2
HVR 100k 80k Fluke 8508A <10V DM 79.84R 80.16K2
HVR 100k 100k Fluke 8508A <10V DM 99.9R 100.12
HVR 1MQ 200K Fluke 8508A <10V DM-HVM 199.8R 200.2IQ2
HVR 1MQ 400k Fluke 8508A <10V DM-HVM 399.6R 400.4K2
HVR 1IMQ 800K Fluke 8508A <10V DM-HVM 799.2R 800.8K2
HVR 1MQ 1IMQ Fluke 8508A < 250V DM-HVM 0.99912 | 1.001MQ
HVR 10MQ 2MQ Fluke 8508A < 250V DM-HVM 1.998I% [ 2.002M2
HVR 10MQ AMQ Fluke 8508A < 250V DM-HVM 3.99612 | 4.004M2
HVR 10MQ 8MQ Fluke 8508A < 250V DM-HVM 7.9922 | 8.008M2
HVR 10MQ 10MQ Fluke 8508A < 250V DM-HVM 9.99I@ | 10.01MQ
HVR 100MQ [ 20MQ Fluke 8508A < 250V DM-HVM 19.98I% [ 20.02M2
HVR 100MQ [ 40MQ Fluke 8508A < 250V DM-HVM 39.9612 | 40.04M2
HVR 100MQ [ 80MQ Fluke 8508A < 250V DM-HVM 79.922 | 80.08M2
HVR 100MQ [ 100MQ Fluke 8508A < 250V DM-HVM 99.9I@ | 100.1MQ
HVR 1GQ 200MQ Fluke 8508A < 250V DM-HVM 199.8I% [ 200.2MQ2
HVR 1GQ 400MQ Fluke 8508A < 250V DM-HVM 399.612 | 400.4M
HVR 1GQ 800MQ Fluke 8508A < 250V DM-HVM 798.41% | 801.6M2
HVR 1GQ 1GQ Fluke 8508A < 250V DM-HVM 0.995Q | 1.005&2
HVR 102 2GQ Fluke 8508A < 250V DM-HVM 1.990Q | 2.010&X2
HVR 100G 4GQ Fluke 8508A < 250V DM-HVM 3.980Q | 4.020&x2
HVR 102 8GQ Fluke 8508A < 250V DM-HVM 7.960Q | 8.040&X2
HVR 10&Q2 10GQ Fluke 8508A < 250V DM-HVM 9.95Q 10.05@&2
HVR 100@ 20GQ2 Multifunction 1000V VAM 19.8@2 20.2Q2
calibrator
M140+multimeter
HP3458A
HVR 100@2 40@ Multifunction 1000V VAM 39.6Q2 40.4Q@X2
calibrator
M140+multimeter
HP3458A
HVR 100X 80@ Multifunction 1000V VAM 79.2&X2 80.8@2
calibrator
M140+multimeter
HP3458A
HVR 100@2 | 1002 Multifunction 1000V VAM 98.02 102.0&2
calibrator
M140+multimeter
HP3458A
HVR 1TQ 2002 DC High voltage 5000V VAM 196.0@2 | 204.0&X2
source + multimete
HP3458A
HVR 1TQ 5002 DC High voltage 5000V VAM 475Q2 525
source + multimete
HP3458A
HVR 10MQ 10MQ DC High voltage 5000V VAM 9.99MQ | 10.01M2
source + multimete
HP3458A
HVR 100MQ [ 100MQ DC High voltage 10000V VAM 99.9K2 | 100.1MQ
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source + multimete
HP3458A

HVR

1GQ

1GQ

DC High voltage
source + multimete
HP3458A

10000V

VAM

0.995@

1.005@2

HVR

10GQ2

10GQ2

DC High voltage
source + multimete
HP3458A

10000V

VAM

9.95@&2

10.05Q2

HVR

1002

1002

DC High voltage
source + multimete
HP3458A

10000V

VAM

98.0&2

102.0&2

HVR

1TQ

1TQ

DC High voltage
source + multimete
HP3458A

10000V

VAM

0.95T2

1.057Q

DCV

10000V

500V

DC High voltage
source + multimete
HP3458A +
standard DC
voltage divider

100MQ

DM

487.5V

512.5Vv

DCV

10000V

1000V

DC High voltage
source + multimete
HP3458A +
standard DC
voltage divider

100MQ

DM

985V

1015V

DCV

10000V

2000V

DC High voltage
source + multimete
HP3458A +
standard DC
voltage divider

100MQ

DM

1980V

2020V

DCV

10000V

4000V

DC High voltage
source + multimete
HP3458A +
standard DC
voltage divider

100MQ

DM

3970V

4030V

DCV

10000V

10000V

DC High voltage
source + multimete
HP3458A +
standard DC
voltage divider

100MQ

DM

9940V

10060V

DCI

5mA

1ImA

Process calibrator

DM-PC

0.993nA

1.0V

DCI

5mA

2mA

Process calibrator

DM-PC

1.991mA

2.009

DCI

5mA

5mA

Process calibrator

DM-PC

4.985mA

5015

C

10nF

10nF

RCL meter

F=120H

N

DM

CV-30pF

CV+30

OF

C

50nF

50nF

RCL meter

F=120H

DM

CV-
150pF

CV+150pF

C

100nF

100nF

RCL meter

F=120H

z

DM

CV-
300pF

CV+300pF

Tab V Verification test

DM

DM-HVM
VAM
DM-PC
RCL

Ccv

36

given by standard multimeter for positions RO0O 8¥R

direct measurement using standard multimetgo wire connection. DC test voltage is

.. direct measurement using standard multenetwo wire connection, high voltage mode.

. Volt-amper method using multifunction dadator and uA-meter

.. direct measurement using standard proca#tzrator

.. direct measurement using standard RCL mggst frequency 100 Hz, test voltage 1V

.. calibration value of the capacitance
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8. Error messages

If an error occurs during the calibrator’'s opematdy control, error message is displayed on thelaljs Errors
can be caused by:

* incorrect control using the front panel, i.e. atésnto force a prohibited mode, e.g. setting anobuinge
value, overloading of output terminals etc.,

*  fault of the calibrator, e.g. internal communicat&rror during the communication between individual
functional blocks,

* incorrect control using the GPIB or RS-232 bus.

Structure of error message is as follows:

Err XX, yyyyyyyyy

where

XX is number of the error

YYYYYyyyy is text description of the error.

The following table lists all error messages, tme@aning and simple troubleshooting.

Error

Label

Description

Troubleshooting

01 Too high test voltage! Max voltage overloadeq Output voltage is too high.

02 Set voltage below <value> Voltage is too high. olt&ge is too high for change value of resistanfe
decade.

03 Internal timing error! Internal error. Interreator of the calibrator. Turn the calibratgr
off and after 5 s turn on. If the error will appear
again, contact manufacturer.

04 SCPI Command error! SCPI mismatch commgnd  Netvkrcommand on GPIB or RS232.

05 SCPI Execution error! Unexecutable commanlj Unigtable command in this state of calibratgr.

06 SCPI Device error! Unexecutable command Violale conditions of feasibility.

07 SCPI Query error! Bad query command. Output qigenet empty.

08 First exit the setting Close the settings. Clbsesettings before another action

9 Out of range 10®-100Q2 | value is out of range The user entered a resistaalcie outside the
range.

10 Out of range 0.5-99.9 value is out of range U$er entered a value of coefficient outside fhe
range.

11 Set shorter time value is out of range The estared a time value outside the range

12 Set higher resistance value is out of range Resis value is too low. Set higher.

13 Set lower resistance value is out of range Rewie value is too High. Set lower.

14 Wrong password Incorrect password enterqd Enter correct calibration password.

Please try again in calibration mode
Tab VI List of error messages
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9. Calibrator maintenance

The multifunction calibrator is electronic instruntevith microprocessor control. All blocks whichedneavily
loaded during the operation are cooled by a fan.

Rules for correct operation

Especially the following rules should be adhereduarantee correct operation of the calibrator:

» The calibrator can only be switched on and off byepsing the mains switch located at the rear panel.
« Do not connect the calibrator to other voltage thaet by the voltage selector.

» Do not block the vent openings located at the rganel and bottom panel.

» The calibrator must not be operated in dusty or wetvironment. It was designed to be used in a
laboratory.

» No liquid or small objects can be permitted to entiee calibrator through the vent openings..
» Do not switch the calibrator outside its operatimgmperature range.

e Connect the instruments to be calibrated to propmrtput terminals. There is no way of protecting the
calibrator from the damage caused by some impropennections.

» Do not damage the output terminals by plugging ib&nanas” thicker than the terminals were designed
for.

» Whenever possible, use the setup menu to grounditpot terminal (GND ON setup function).

Regular maintenance

The calibrator does not require any special maartea of electrical or mechanical parts. If is ghtty, the case
and the display can be cleaned by a wool rag mustavith alcohol.

The calibrator should be calibrated in the reconuieenl2-month intervals. A calibration center eqaipor
high resistance measurement should perform thieragibn.

What to do in case of failure

If an obvious failure occurs during the operation (e.g. the displayoislit, the fan is not turning), the calibrator
must be switched off immediately. First, check thee located in the power cord receptacle. Proeedkir
following:

*  Remove the end of power cord from the mains comnexttthe rear panel.

*  Insert the blade of a flat screwdriver into thempg cut in the mains voltage selector and prytbetfuse
holder.

» Remove the fuse. Replace it with new fuse of tleeseating if the fuse was broken.

* Replace the fuse holder, reconnect the power coddsavitch on the calibrator. If the problem pessist
contact the manufacturer.
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If an obvious fault is evidenced, e.g. a measureémage or an operating mode is not functional uber cannot
correct the fault. Contact the manufacturer.

Hidden faults can cause different symptoms and be caused ®reiiff causes. Usually, they cause instability of
some parameter. Hidden defects can be caused logeptable distortion, degraded insulation etchis tase
contact the manufacturer.

Sometimes it seems that the calibrator has hidéé&ct when the rules for correct operation areaalbiered to.
In this case, the fault is caused by the operdost frequent cases of false “hidden defects”:

* mains voltage out of tolerance limits or unstable

e wrong grounding of the measurement circuit (badneation of the ground terminal of the mains outtet,
several ground connection when grounding loop$araed)

* proximity to sources of intensive influence, wh@seducts are spread through the mains or propadmted
the electromagnetic field

» strong electrostatic or electromagnetic field whieim cause major instability during calibrationngshigher
impedance.
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10. System control

The calibrator includes standardized IEEE-488 lmgsRS232 serial line. System connectors are locatdhe
rear panel. For the remote control to work propdslys parameters must be set in the system mendEE&-
488 bus, address is important (0 to 30 settingearfgor RS232 bus, communication speed can b&660 (to
115200 Bd). The calibrator can be only controllgdone interface at a time. It is therefore necestaiselect
one of the interfaces (GPIB/RS232) using the systemu.

9.1 |EEE-488 bus properties

The instrument performs the following functions é@d®n GPIB bus commands:

SH1, AH1, T5, L3, RL1, DC1, SR1

oor I or0s The instrument also recognizes the following gelnevenmands:
Dio2 14 Dlog&
Gy e (1 DCL  Device Clear
DAY & || GND (TW AR WIDAY) SDC  Selected Device Clear
NRFD 9 GND (TW PAIR W/NRFD) . .
NDAC GND (TW PAIR WINDAC) EOI End or Identify Message Terminator
e | gomwerwsrs  GTL  Go To Local
ATS 1 GND (TW PAIR W/ATN) 0 0 Loca
SHIELD [_12 SIGNAL GROUND LLO Local Lock Out
% SPD  Serial Poll Disable
\ ) SPE Serial Poll Enable

Fig 17 GPIB connector

9.2 RS232 bus properties

To transfer the data using RS232 bus, 8N1 datadbisnused, i.e. each data word includes 8 bitpardy and
one stop bit. The communication speed can be s&j tlse system menu. Available values: 9600, 1928800,
38400, 57600 and 115200 Bd

RS-232connector layout

i c Pin Label Direction Note
2 TXD output transmitter
[s¥sTo]s] i i
B 3 3 RXD input receiver
5 GND - ground

Tab VII RS232 connector
Fig 18 9-pin connector D-SUB MALE

Cable between the calibrator and PC (configuratidn

PC D-Sub 1| D-Sub 2 M-140
Receiver 2 2 Transmitter
Transmitter 3 3 Receiver
Ground 5 5 Ground

Tab VIII RS232 cable description
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9.3 Command syntax
The commands described in this chapter can bedgbueugh both buses (IEEE-488 and RS232).

All commands listed in this chapter are explainetivo columns:
CommandandDescription

Commandcolumn includes the name of the command. Each amdrincludes one or more keywords. If a
keyword is in brackets ([]), it is not mandatoon-mandatory commands are used only to achieve
compatibility with language standard SCPI.

Capitals designate the abbreviated form of the cantts; extended form is written in lowercase.

Command parameters are in brackets (<>); each gaeais separated using a comma. Parameters ikebsac
[1) are not mandatory. Line ( | ) means “or” asdised to separate several alternative parameters.

Semicolon ;" is used to separate more commandemron one line.
E.g. HVR 10E+6 ; OUTP ON

Note:

Each command must end in <cr> or <If>. Both coda#f>can be used at the same time. The calibrator
performs all commands written on one line of thegoam after it receives <cr>, <If> or <crlf> cod#ithout
this code, the program line is ignored.

Description of Abbreviations

Abbreviation Description

Decimal Numeric Program Data. This format is used to express decimal
<DNPD> number

with or without the exponent.

Character Program Data. Usually it represents a group of alternative character
<CPD> parameters. E.g. {ON | OFF | 0| 1}.

A flag indicating a request for the value of the parameter specified by the
? command. No parameter other than the question mark can be used.

A flag indicating a request for the parameter specified by the command. This

(?) command permits a value to be set as well as used a request.
<cr> Carriage return. ASCII code 13. This code executes the program line.
<|If> Line feed. ASCII code 10. This code executes the program line.

Tab IX Abbreviation description

SCPI OUTPut Command Summary

Command Description
OUTPUt[:STATe]? Returns the state of the output terminals.
OUTPut[:STATe[{ON|OFF} Activates or deactivates output terminals .

Tab X SCPI Output commands
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SOURce Command Summary

Command Description
[SOURce] Path to SOURCE subsystem.
:MODE? Returns mode the Calibrator is set to.
:HVResistance Sets Calibrator to HVR mode.
[:LEVel] <DNPD> Sets the resistance value for HVR mode
VOLTatge? Retu_rns the measured voltage on the open output
terminals.
-CURRent? Ret.urns the current flowing through the selected
resistor.
[:LEVel]? Returns the set value for the HVR mode.
:TIMer Sets Calibrator to TIM mode.
[:LEVel]? Returns the set value for the Timer mode.
VOLTatge? Retu.rns the measured voltage on the open output
terminals.
:SHORt Sets Calibrator to SHORT mode.
:CURRent? Returns the current.
: HVCapacitance Sets Calibrator to HVC mode.
[:LEVel] <CPD> Sets the capacitance value for HVC mode
VOLTatge? Retu.rns the measured voltage on the open output
terminals.
[:LEVel]? Returns the set value for the HVC mode.
- PSPolarization Sets Calibrator to Programable simulator of polarization
mode.
:TOTaltime? Returns the measured total time.
VOLTatge? Retu.rns the measured voltage on the open output
terminals.
:RESistance0 <DNPD> Sets the resistance value RO for PSP mode.
:RESistance0? Returns the resistance value RO for the PSP mode.
:RESistancel<DNPD> Sets the resistance value R1 for PSP mode.
:RESistancel? Returns the resistance value R1 for the PSP mode.
:RESistance2<DNPD> Sets the resistance value R2 for PSP mode.
:RESistance2? Returns the resistance value R2 for the PSP mode.
:RESistance3<DNPD> Sets the resistance value R3 for PSP mode.
:RESistance3? Returns the resistance value R3 for the PSP mode.
:TTIMel <DNPD> Sets the time value T1 for PSP mode.
TTIMel? Returns the time value T1 for the PSP mode.
:TTIMe2 <DNPD> Sets the time value T2 for PSP mode.
TTIMe2? Returns the time value T2 for the PSP mode.
:TTIMe3 <DNPD> Sets the time value T3 for PSP mode.
TTIMe3 ? Returns the time value T3 for the PSP mode.
. Sets Calibrator to Dielectric and polarization
: DPParameters
parameters mode.
:RESistance0O<DNPD> Sets the resistance value RO for DAR mode.
:RESistance0? Returns the resistance value RO for the DPP mode.
:CDARatio <DNPD> Sets the DAR coefficient for DPP mode.
:CDARatio? Returns the coefficient of DAR value for the DPP mode.
:CPIndex <DNPD> Sets the PI coefficient for DPP mode.
:CPIndex? Returns the coefficient of Pl value for the DPP mode.
:CPRatio <DNPD> Sets the PR coefficient for DPP mode.
:CPRatio? Returns the coefficient of PR value for the DPP mode.
:ROUTput? Returns the actual output resistance for the DPP mode.
. Returns the conted resistance value RO*coefficient for
:RCOunt?
the DPP mode.
VOLTatge? Retu.rns the measured voltage on the open output
terminals.
:TOTaltime? Returns the measured total time.
Tab XI SCPI Source commands
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SYSTem Command Summary

Command Description
SYSTem Path to System commands.
:ERRor? Returns the first error in the error queue.
:REMote Places the Calibrator in the Remote mode.
:RWLock Places the Calibrator in the Remote mode with lockout.
:LOCal Sets the Calibration to the Local mode.
Tab Xl SCPI System commands

STATus Command Summary

Command Description
STATus Path to the Status commands.
:OPERational Path to the Operational Data registers.
:EVENt? Returns value in Operational Data Event register.
:ENABIle <DPND> Sets the bits of the Operational Data Enable register.
‘ENABle? Ret_urns the vaule in the Operational Data Enable
register.
-CONDition? Returns the value in the Operational Condition register.
:QUEStionable Path to the Questionable Data Event register.
:EVENt? Returns value in Questionable Data Event register.
:ENABIle <DPND> Sets the bits of the Questionable Data Enable register.
: ENABLe? Returns the vaule in the Questionable Data Enable
register.
: CONDition? Returns the value in the Questionable Condition
register.
: PRESet Clears all bits in Operation Data Enable and
Questionable Data Enable register.
Tab Xl SCPI Status commands
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Common Command Summary

Command Description
“IDN? Returns manufacturer, model number, serial number
) and firmware revision humber.

*OPC Sets the OPC bit in the Event Status Register.

*OPC? Returns “1” when all pending operations are complete.
Prevents the Calibrator from executing command or

*WAI queries until all previous remote commands have been
executed.

*RST Resets the Calibrator to its initial status.

. Starts a Calibrator self test and returns “0” for pass and

TST? o )
1” for fail.

*STB? Returns value in the Status Byte Register.

*SRE <value> Sets the Service Request Enable register.

*SRE? Returns value in the Service Request Enable register.

*ESR? Returns value in Event Status register.

*ESE <value> Sets the Event Status register.

*ESE? Returns value in the Event Status Enable register.

*CLS Clears the Event Status register.

Tab XIV SCPI Common commands

SCPI Command Details
The following sections give a detailed descriptdreach command.

Using the OUTPut Commands
Remotely controlling the application of the outpignal to the Calibrator’s output
terminals is accomplished through the OUTPut contndable IX give a summary of the
Calibrator's OUTPut commands.

OUTPut[:STATe](?) <CPD> {ON | OFF | 1| 0}
Description:  Similar to the front panel’'s OUTPUT ON/OFF kélyis command will apply
or remove resistance or capacitance decadeftororthe Calibrator’s output
terminals.

Parameters  <CPD> = ON or 1 Output signal applied
OFF or 0 Output signal disconnected
Query: OUTP? Returns “ON” or “OFF” to indicate appliat of output signal.
Using the SOURce Commands

Setting up functions that generate an output angralled through the SOURCE
command set. Table X gives a summary of the @adtibs SOURce commands.

[SOURce] :MODE(?)
Description:  This command returns the selected mode of tligrator.

Query: MODE? Returns one of the following functions:
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HVR — High resistance source mode
DPP — Dielectric and polarization parametersieno
PSP — Programmable simulation of polarizatiosdaption mode
HVC - High voltage capacitance mode
SHORT - Short current mode
TIM — Timer function mode
[SOURCce] :HVR[:LEV] (?)<DNPD>
Description:  This command sets value of resistance decade.
Parameters <DNPD> Resistance value in ohms.

Example: HVR 1.25E+7 High resistance source mode with 1205M

Query HVR? Returns the value of the selected rasigta

[SOURCce] :HVR:VOLT?

Description:  This command returns the measured voltage ooutput terminals.

Query HVR:VOLT?

[SOURCce] :HVR:CURR?

Description:  This command returns the measured current flgwinough the
selected resistance.

Query HVR:CURR?

[SOURCce] :TIM[:LEV] (?)
Description:  This command returns measured time.
Query TIM? Returns the value of measured time.
[SOURCce] : TIM:VOLT?

Description:  This command returns the measured voltage ooutput terminals.

Query TIM:VOLT?

[SOURCce] :SHOR[:CURR] (?)
Description:  This command returns measured current.

Query SHOR? Returns the value of measured current.
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[SOURCce] :HVC[:LEV](?) <CPD>{0|1]2}

Description:  This command selects one of three discrete dapae closest to the value
specified by DNPD.

Parameters <CPD> = 0 sets CO capacitor
1 sets C1 capacitor
2 sets C2 capacitor

Example: HVC C1 High voltage capacitance with 10nF.

Query HVC? Returns the name of the selected resistan

[SOURce] : HVC:VOLT?
Description:  This command returns the measured voltage ooutput terminals.

Query HVC:VOLT?

[SOURce] : PSP:TOT?
Description:  This command returns measure of total time.

Query PSP:TOT?

[SOURce] : PSP:VOLT?
Description:  This command returns the measured voltage ooutput terminals.

Query PSP:VOLT?

[SOURce] : PSP:RES0(?) <DNPD>
Description:  This command sets value of RO.
Parameters <DNPD> Resistance value in ohms.
Example: PSP:RESO 1.25E+7 RO in PSP mode is set to 1Q.5M
Query PSP:RESO0? Returns the value of the RO.
analogy for R1, R2, R3

[SOURCce] : PSP:TTIM(?) <DNPD>

Description:  This command sets value of T1.

Parameters <DNPD> Time value in seconds.
Example: PSP:TTIM1 56 T1in PSP mode is set to 56seconds
Query PSP: TTIM1? Returns the value of the T1.
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analogy for T2, T3

[SOURCce] : DPP:[LEV](?) <CPD>
Description:  This command sets parameter in DPP mode.

Parameters <CPD> = 0 is DAR parameter

1 is Pl parameter
2 is PR parameter

Example: DPP 1 Parameter is set to Pl in DPP mode.
Query DPP? Returns the name of the selected paramete

[SOURce] : DPP:RES0(?) < DNPD >
Description:  This command sets RO in DPP mode.
Parameters <DNPD> Resistance value in ohms.
Example: DPP:RESO 1.25E+7 RO in DPP mode is set to 125M

Query DPP:RESO0? Returns the value of the RO.

[SOURCce] : DPP:CDAR(?) < DNPD >

Description:  This command sets coefficient for parameter DARPP mode.

Parameters <DNPD> Number without unit.

Example: DPP:CDAR 5.853 cDA in DPP mode is set to 5.853

Query DPP:CDAR? Returns the value of the cDA.

[SOURCce] : DPP:CPI(?) < DNPD >

Description:  This command sets coefficient for parametenfdPP mode.

Parameters <DNPD> Number without unit.
Example: DPP:CPI15.853 cPlin DPP mode is set to 5.853
Query DPP: CPI? Returns the value of the cPl.

[SOURCce] : DPP:CPR(?) < DNPD >

Description:  This command sets coefficient for parameter ®RPP mode.

Parameters <DNPD> Number without unit.
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Example:

Query

DPP: CPR 5.853 cPR in DPP mode is set to 5.853

DPP: CPR? Returns the value of the cPR.

[SOURCce] : DPP:ROUT?

Description:

Query

Returns the actual output resistance in the DB&e.

DPP: ROUT? Returns the value of the actughautesistance.

[SOURCce] : DPP:RCO?

Description:

Query

Returns the counted resistance value RO*coefficient for the DPP mode.

DPP: ROUT? Returns the value of the actughautesistance.

[SOURCce] : DPP:VOLT?

Description:

Query

This command returns the measured voltage onutput terminals.

DPP:VOLT?

[SOURCce] : DPP:TOT?

Description:

Query

ThisReturns the measured total time.

DPP:TOT?

Using SYSTem Commands
The SYSTEM commands are used to read and conisckftaneous Calibrator functions.
Table X gives a summary of the Calibrator's SYSTammmands.

[SYSTem]: ERR?

Description:

Query:

[SYSTem]: REM

Description:

48

This command queries the Calibrator’s error guiuretrieve the first

error in the queue. The error queue storeseamfirst-in first-out

(FIFO). The error is deleted after being redtk €arliest errors remain in the
gueue, while the most recent error is discarded.

SYST:ERR?  Returns first error in the error quesiaraerror code
followed by an error message.

This command sets the Calibrator in remote nfodeemote control
through the RS-232 or IEEE-488. All keys on fiteat panel
except the LOCAL key are disabled.

Note
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It is not possible to send or receive data oherRS-232 olEEE-488
when the calibrator is not in remote mode.

[SYSTem]: RWL
Description:  This command sets the Calibrator in remote nfodeemote control
through the RS-232 or IEEE-488. All keys on fituat panel
except the LOCAL key are disabled.

[SYSTem]: LOC
Description:  This command returns the calibrator to the logate. This command
is used only when controlling the Calibratooiingh the RS-232 or
IEEE-488.

Using the STATus Subsystem
This subsystem is used to enable bits in the @parand Questionable Event
registers. The Operation and Questionable Everable and Condition registers can
be interrogated to determine their state. Tablegive a summary of the Calibrator’'s
STATUS commands.

[STATus]: OPER:EVEN?
Description:  This query command returns the content of Opmrat Data Event
register. It is a decimal value which correspotalthe binaryweighted
sum of all bits set in the register. Registaniéared after this query.

[STATus]: OPER:ENAB? <DNPD>
Description:  This command enables bits in the Operationah [Batable register.
Selected bits are summarized at bit 7 (OSS)e@fEEE 488.2 Status
Byte register.

Parameters: <DNPD> Represents the register bits as a decinrabeu

Example: STAT:OPER:ENAB 2 Sets bit 1 of the Operational Dateble
register while all other bits are set to 0.
Query: STAT:OPER:ENAB? Returns the value of the Operaidnata
Enable register as a decimal value.
[STATus]: OPER:COND?

Description:  This query command returns the content of Opmrat Condition
register. It's decimal value corresponds tokimary-weighted sum of
all bits set in the register. Register is netckd after this query. The
response to the query therefore representsstamiianeous Snapshot
of the register state, at the time that the yjugrs accepted.

[STATus]: QUES:EVEN?
Description:  This query command returns the content of Qorable Data Event
register. It is a decimal value which correspotaithe binaryweighted
sum of all bits set in the register. Registanléared after this query.

[STATus]: QUES:ENAB? <DNPD>
Description:  This command enables bits in the Questionabla Batble register.
Selected bits are summarized at bit 3 (OSQ)etEEE 488.2 Status

Byte register.
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Parameters: <DNPD> Represents the register bits as a decintabeu

Example: STAT:QUES:ENAB 2 Sets bit 1 of the QuestionabléeDEnable
register, while all other bits are set to 0.

Query: SAF:QUES:ENAB?  Returns the value of the QuestitmBlata
Enable register as a decimal value.

[STATus]: QUES:COND?

Description:  This query command returns the content of Qaeable Condition
register. It is a decimal value which correspotalthe binaryweighted
sum of all bits set in the register. The regigtenot cleared
after this query. The response to the quenretbes represents an
instantaneous Snapshot of the register statiee dime that the query
was accepted.

[STATus]: PRES
Description:  This query command clears all bits in the OpernaData Enable
register and in the Questionable Data Enablistexg

Using IEEE 488.2 Common Commands
The following commands are common to the IEEE 288ndard. A summary of the
Calibrator's IEEE Common Commands are listed ibl@&IV.

*IDN?
Description:  This query command returns the manufacturensenanodel number,
serial number, and firmware revision of the Bxaltor.
The reply is formatted as follows: MEATEST,M191xxxx,1.00
Where xxxxxx is serial number.
*OPC
Description:  This command sets the OPC bit in the ESR (ES¢atus Register)
when all pending operations are complete.
*OPC?
Description:  This command returns “1” to the output queueraddl pending
operations are complete.
*WAI
Description:  This command prevents the Calibrator from execuginy further
commands or queries until all previous remot@mands have been
executed.
*RST
Description:  This command resets the Calibrator to its ih#tate.
*TST?
Description:  This command launches an internal self-testrahdns the self-test
results (“0” = pass or “1” = fail).
*STB?

Description:  This query command returns a number represethim@TB register
contents. The STB register carries the MSStaius.

*SRE <value>
Description:  This command sets the Service Request EnabigeedSince bit 6 is
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not used, the maximum value is 191.

*SRE?
Description:  This query command returns the Service Requesble number.

*ESR?
Description:  This query command returns the contents of thenEStatus Register
and clears the register.

*ESE <value>
Description:  This command programs the Event Status Enablstee bits.
Parameter value is a number in the range 0285~

*ESE?
Description:  This query command returns the value in the E&tatus Enable register.

*CLS
Description:  This command clears the Event Status Registktr@nStatus Byte
Register with the exception of the MAV bit angtput queue. The
output line is not reset.
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9.4 Standard Status Data Structures

All status registers are defined by the IEEE-48&#nhdard. The programmer has access to Statust&egis
Enable Register and Output Queue in the Calibrator

[ Pon{UrQ [ cmE [ ExE | DDE [avE| o [oPC| ESR Event Status Register
Read using "ESR?
Output Queue
14
@]
v
..................... Read using "E SE7
* Wirte using "ESR v
[ 7 | 6 [ s | 4] s [z ] 1] o | ESE EventStatus Enable Register :
V'E 4 Read by Serial Poll
Service RQS ¥ hd Paepeenee
Request |4—<| 0 ess mav| o | o | o | 0o | STB Status Byte Register
Generation WSS
Y < 44— Read ugng *STE?
................ ‘
< v
. T
< A
% P PRSP PUR] PRPTPIOPO ST v
“ e v
P RRUUTOSII UVUTORSIUIONS RSION ST TS SO v
- P P TR Read using *SRE?
% Whte udng "SRE
<7 | s [ s |« 3] 2] 1] o] SRE SericeRequestEnable Register
Status Register Overview
Fig 19 Data structure

Status data structure of M140 Calibrator contaitigfving registers:

STB - Status Byte Register

SRE - Service Request Enable Register
ESR — Event Status Register

ESE — Event Status Enable Register
Output Queue

STB Status Byte Register

The summary messages from the Event Status RegraleDutput Queue are used to set or clear th@ppate
bits (B4 and B5) of the Status Byte Register. Theke do not latch, and their states (0 or 1) avlelg
dependent on the summary messages (0 or 1). Forpdxaif the Standard Event Register is read,dtfster
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will clear. As a result, its summary message vaflat to 0, which in turn will clear the ESB bitthe Status Byte
Register.

Bit configuration of Status Byte Register :

RQS Request Service, bit 6. The RQS bit is setwhé@never bits ESB or MAV change from 0 to 1 arel ar
enabled (1) in the SRE. When RQS is 1, the M14@rtsshe SRQ control line on the IEEE-488
interface. You can do a serial poll to read thigdisee if the M140 is the source of an SRQ.

MSS  Master Summary Status, bit 6. The MSS bit igsd whenever bits ESB or MAV are 1 and enabled
(1) in the SRE. This bit can be read using the *3EBmmand in serial remote control in place of doin
a serial poll.

ESB Event Summary Bit, bit 5. The ESB bit is setltvhen one or more enabled ESR bits are set to 1.
Conversely, the ESB bit is set to 0 when no enaBIeR bits are set to 1.

MAV Message Available, bit 4. The MAV bit is set fowhenever data is available in the M140 IEEE488
Output Queue. This message is used to synchronipemation exchange with the controller. The
controller can, for example, send a query commanthé M140 and then wait for MAV to become
TRUE. The IEC 625-1 bus is available for other uwdgle an application program is waiting for a
device to respond. If an application program begimead operation of the Output Queue without first
checking for MAV, all system bus activity is helg until the M140 responds.

SRE Service Request Enable Register

The Service Request Enable Register is an 8-bistexgthat enables corresponding summary messagi i
Status Byte Register. Thus the application programean select reason for a device (M140) to issserce
request by altering the contents of the SRE. Thei&e Request Enable Register is read with the *BRE
common query. The response message to this quprgsents the sum of the binary-weighted valuesef t
SRE. The value of unused bit 6 shall always be.ZEne Service Request Enable Register is writteth thie
*SRE common command followed by an integer value—(@91). Sending the *SRE common command
followed by a zero clears the SRE. A cleared regidbes not allow status information to generatsvdocal
message and thus, no service request are issued&ertice Request Enable Register is cleared upaerpon.

ESR Event Status Register

The Event Status Register is a two-byte registavtiith the higher eight bits are always 0, andldwe=r eight
bits represent various conditions of the M140 calir. The ESR is cleared when the power is tuoredand
every time it is read.

Bit configuration of Event Status Register :

PON  Power On, bit 7. This event bit indicates @natff-to-on transition has occurred in the desggower
supply.

URQ User Request, bit 6. This event bit indicatssahnecting or connecting of any cable adaptethé¢o
auxiliary connector on the front panel.

CME Command Error, bit 5. This event bit indicatkat an incorrectly formed command or query hasnbee
detected by the M140.

EXE  Execution Error, bit 4. This event bit indicatat the received command cannot be executedgawi
the device state or the command parameter beingfdattunds.

DDE Device Dependent Error, bit 3. This event hiflicates that an error has occurred which is neihe
Command Error, a Query Error, nor an Execution E#aDevice-specific Error is any executed device
operation that did not properly complete due to s@ondition, such as overload.

QYE  Query Error, bit 2. This event bit indicateattkither:
1. an attempt is being made to read data from titpu® Queue when no output is either present or
pending
2. or data in the Output Queue has been lost
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OPC  Operation Complete, bit 0. This event bit inegated in response to the *OPC command. It indgcat
that the device has completed all selected permjiegations.

ESE Event Status Enable Register

The Event Status Enable Register allows one or reeests in the Event Status Register to be reflieicteéhe
ESB summary-message bit. This register is defined fbits, each corresponding to the bits in therE\Btatus
Register. The Event Status Enable Register is wéddthe common query *ESE?. Data is returned bsary-
weighted value. The Event Status Enable Registaritsen to by the common command, *ESE. Sendirgy th
*ESE common command followed by a zero clears t8&.EThe Event Status Enable Register is cleared upo
power-on.

Output Queue

The Output Queue stores response messages ugtéhtheead. The availability of output is summadiby the
MAYV (message available) summary message. The MAYnsary message is used to synchronize information
exchange with the controller. The Output Queuel &feah first in, first out (FIFO) Queue. The Oututeue is
cleared upon power-on.
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11. Application examples

Calibration of insulation testers

The calibrator can be used for direct calibratidrmegaohmmeters with test voltage up to 10 kV DGe U
always grounding mode when UUT is floating. Guandrtinal and GND terminal are on the same poteatial
they are connected with protection earth in thegrdime socket. Connection of some UUT is showrobel

A. Floating battery operated megaohmmeter with threemihal connection (with shielding), fig 20

User Manual v16 55




M191 Insulation Tester Calibrator MEATEST, s.r.o.

12. Specification

Accuracies include long-term stability, temperatweefficient, linearity, load and line regulatiomda the
traceability of factory and National calibratiomstlards. Specified accuracy is valid after one eanm up in
temperature range 23 £Q. Specified accuracy is one year accuracy.

1. Function HVR (High resistance programmable decael box)
Total resistance range: 10.0Q ko 1000.0 &

Accuracy in grounded mode (G) and floating mode (F)

Resistance range Accuracy Accuracy | Maximum Typical Test voltage Test Test current
inG in F DC test voltage accuracy current accuracy
Q mode’ mode | voltage”  dependency
% % \Y ppm/V
10.00k - 99.99k 0.2 0.2 65 <0.05 0.5%+1QV 0.7 % + 100 uA
100.0k - 999.9k 0.1 0.1 315 <0.05 05%+1QV M@.5 | 0.7% +10UuA
1.000M - 9.999M 0.1 0.1 1250 <0.05 05%+10V  ml 0.7 % + 1 UA
10.00M - 99.99M 0.1 0.1 5 000 <0.05 05%+10V 005 0.7 % + 100 nA
100.0M - 499.9M 0.2 0.2 10 000 <0.05 05%+1QdV 100u 0.7 % + 20 nA
500.0M - 999.9M 0.2 0.2 10 000 <0.07 05%+1dV 20u 1%+ 10nA
1.000G - 9.999G 0.5 0.5 10 000 <0.15 05%+10V 10u 1.5% + 1 nA
10.00G - 19.99G 1.0 1.0 10 000 <0.15 05%+10V 1u 1.5 % + 500 pA
20.00G - 99.99G 1.0 2.0 10 000 <0.20 0.5% + 10V 500 n 2 % + 100 pA
100.0G - 299.9G 2.0 3.0 10 000 <0.20 0.5% +10V 100 n 5% + 20 pA
299.9G - 1000.0G 5.0 6.0 10 000 <0.20 N/A | NA” N/A™

Tab XV Accuracy

Accuracy is valid in reference temperature ear&g+/-2 °C with RH < 50%. Calibrator display aysalisplays accuracy valid for G

mode

" Test voltage voltmeter function is not availableésistance range from 299.9Go 1 000 ).
Maximum measured DC test voltage is 5% over theifpé range

Test voltage range: 10 000 VDC + 5% over range, Bale XII|
Maximum applied voltage during over-switching: J0EDC (without output terminals disconnection)
Test voltage indication: 4 digit meter with rangel0 kVDC with
suppressed indication bellow 50 VDC
Test voltage accuracy: 05%+10V
Test current indication: 4 digit meter in rangenfr0.01 pA to 99.99 mADC

Maximum safe DC voltage between H and L terminal: 1 000 VDC
Maximum safe DC voltage between L and GND terminab VDC

2. Function SHORT (Short test current)

Current range: 0.000 — 5.000 mA DC
Input resistance: 2 70 nom.
Short test current accuracy: 0.2% + 5 uA

3. Function TIMER

Range of the timer: 1st0 9999 s
Timer accuracy: (0.3+0.0001*t) s whers ¢lapsed time
Threshold voltage: <100 VDC,
Maximum test voltage: 10 000 VDC + 5% over range
Output resistance: 100
Test voltage indication: 0 to 10 000 kV DC witlppressed indication bellow 50 VDC
Test voltage accuracy: 05%+10V
Max. test voltage hold function: to 11 kv DC
56
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4. Function PSP (Programmable simulation of polariation parameters)

Number of switching positions:
Applicable resistance range:
Maximum allowed test voltage:

Max. period setting:

4
10.0@Nb 100.00 &
3000 VDC

9999 s

5. Function DPP (Dielectric and polarization paraméers)

Applicable resistance range:
Maximum allowed test voltage:

Max. period setting:
Preset parameters:

10.0@Mo 100.00 &
3 000 vDC
9999 s
Polarization index (PI)
Dielectric absorption ratio (DAR)
Polarization ratio (PR)

6. Function HVC (High voltage capacitance)

Range of capacitance:
Tolerance:

Calibration value uncertainty:

Max. test voltage:
Test voltage accuracy:

General data

Warm up time:
Operating temperatures:
Reference condition:

Temperature dependency:

Humidity dependency:

Storage temperatures:
Dimension:

Weight

Power line:

Power consumption:
Safety class:

Used external fuses:
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10, 50, 100 nF fix values

+10 %

0.3 % +200 pF

0 to 5 000 kV DC with suppessmdication bellow 50 VDC
05%+10V

15 minutes
23 +9Q, Relative humidity < 70%
23+
Relative humidity < 50 % for resistance rangenfrl0 G2 to 1 000 &
Relative humidity < 70 % for resistance rangenfrl0 K to 10 Q2

Add:
0.1 x specified accuracy /°C at reference tempegdbr temperature
outside of reference temperature 23 + 2°C, fro® ¥ to +33 °C
Add:
- 0.15 x specified accuracy / % RH for range 003 to 1 000.0 @
- 0.05 x specified accuracy / % RH for range 00@Q to 9.99 &
- 0.02 x specified accuracy / % RH for range QG030 to 99.99 &
for ambient humidity in range 50 to 70 % RH
-1C to +55°C
450 (W) x 430 (D) x 150 (H) mm
12 kg
110/115/120/125 - 220/230 V — 50/60 Hz
40 VA
| according to EN 1010-1
T500mL250V for 230 VAC powgry voltage, 1 pc
T1L250V for 115 VAC power supply voltage, 1 pc
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13. Accessory

Basic accessories (included in delivery)

¢ Power line cord 1pc

e User’s manual 1pc
e Testreport 1pc

e  Spare fuse 1pc
¢ Opt191-10 Test cable 1000V/20A black 1pc
¢ Opt191-11 Test cable 5000V/20A red 1pc
«  Opt191-12 Greenlyellow grounding lead banana-b@nan 1pc

¢ Cable RS-232 1pc

Options (extra ordered)

e Opt191-10 Test cable 1000V/20A black

¢ Optl191-11 Test cable 5000V/20A red

e Optl191-12 Greenl/yellow grounding lead bananaban

¢ Cable GPIB IEEE488/IEEE488, 2m

Manufacturer

MEATEST, s.r.o tel: +420 — 543 25863

Zelezna 3, 619 00 Brno
Czech Republic
Service

MEATEST, s.r.o
Zelezna 3, 619 00 Brno
Czech Republic

Local distributors
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fax: +420 — 543 250 890
meatest@meatest.com

tel: +420 — 543 25863
fax: +420 — 543 250 890
meatest@meatest.com
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