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1 Safety Precautions

The following safety precautions must be observed during all phases of operation, service and
repair of this instrument. By purchasing this equipment the purchaser assumes all liability for the
operation and use of this equipment. The intended use of the instrument, its design and
manufacture, is to be conducted within the precautions or other specific warnings located within
this manual. Failure to comply with these precautions and other specific warnings violates safety
standards of design, manufacture, and intended use. Raytech Switzerland assumes no liability for
the operation and use of this equipment.

SAFE OPERATION

Only qualified knowledgeable persons should be permitted or attempt to operate this test
equipment. All test personnel should fully familiarize themselves with the correct application and
operation of this and all test equipment prior to operation. Persons directly and indirectly engaged
in the operation of this test equipment should keep clear of all high voltage apparatus while
conducting tests and measurements.

WARNING!
Never connect the instrument to an energized transformer!

GROUND THE INSTRUMENT

The power cord supplied with the equipment must be connected an electrical receptacle with an
electrically grounded terminal (Earthed Ground). To minimize shock hazard, the Ground Terminal
on the instrument must be properly connected to an Earth grounded point. In many cases, the
quality of the safety ground terminal provided by the power cord does not fulfil the safety
requirements.

Non grounded instruments are dangerous and may cause Personnel and instrument damage.

BEFORE APPLYING POWER

Read this manual carefully before operating the system. The instruments are line operated’. They
operate from a wide range absolute power input from 90 to 264Vac and 47...63Hz with automatic
ranging.

1 The WR14 is battery operated and the WR14-R has a battery operation option. Both systems have safety ground lugs.

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 5 of 126



Raytech = -

SWITZERLAND

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
repairs must be made by qualified service personnel. Do not replace components or service this
instrument with the power cable connected. To avoid injuries, always discharge circuits, disconnect
power and remove external voltage sources before touching components.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorized modification to the instrument. Return the instrument to a Raytech service
department for service to ensure proper operation and that safety features are maintained.

Instruments, which appear damaged or defective, should be made inoperative and secured against
unintended operation until they can be repaired by qualified service personnel.

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 6 of 126
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2 Unpacking
2.1 WR50

The instrument consists of the following items:

Power cord (dependent 2 Paper Rolls
upon country of distribution)

Current cables Jumper cable(s) Cable bag

(2 cables with WR50-13R)
8

Potential cables: Channel 1 Potential cables: Channel 2 Potential cables: Channel 3
(with WR50-13R)

Fastoch

INSTRUCTION MANUAL
o A
.

USB Memory Stick Instruction Manual

wese Az 0
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The Instrument Power cord (dependent 2 Paper Rolls

upon country of distribution)

Current cables Jumper cables Cable bag
(2 cables with WR50-13R)

& 8

Potential cables: Channel 1 Potential cables: Channel 2 USB Memory Stick

2.2 WR14

The instrument consists of the following items:

Raytech

S

Rarvtach
INSTRUCTION MANUAL
S J=

o]

e A2 1)

Instruction Manual
If any of the above items are missing or damaged, contact your local representative or Raytech
Switzerland immediately. Optional test leads may be ordered (other than shown).

Instruction Manual Winding Resistance Meter

Type WR50 / WR14 Page 8 of 126
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3 Introduction

3.1 General

Raytech Digital Winding Resistance meters are an enhanced version winding resistance system
with a most advanced demagnetizing circuit. They are designed for a high degree of accuracy for
the measurement of very low resistance of inductive loads.

Ease of use: This intelligent system has an easy to use operation screen which allows quick
selection of the current level to be measured. This system incorporates a touchscreen which allows
the user easy access to change or activate a feature.

Impressive Accuracy: The WR series of instruments have high precision, fully automatic, multi-
microprocessor based architecture. These systems are designed for highly accurate readings on-
site with laboratory precision.

Unique Measuring Technique: This newly designed technique of measurement incorporates a
high precision measurement circuit, a unique power source and the fastest discharge unit on
market. Extensive filtering and high precision standards are used within the test system. The
WRS50 series is capable of precision measurements up to 50A (WR14: 15A).

Operation: The WR series of instruments apply a present current level, selected by the user, from
0.025A to 100A. The 50V? power source quickly charges the load and the results of the test are
displayed within a few seconds automatically. The results are reported on the easy-to-read color
LCD display and can be stored or printed.

Compact Design: The WR50 and the WR14 series of instruments are available in their own
rugged waterproof field cases.

NOTE:

The WR field case is a waterproof design. A pressure regulator activates
when the case is opened to compensate for atmospheric pressure
changes.

The WR series (including the WR100) is also available for 19” rack-mount installation.

2  WR14: 30V

Instruction Manual Winding Resistance Meter
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Simple Maintenance: There is no maintenance required. There is no calibration procedure (no
potentiometers to turn). This is due to the utilization of high precision components in the design.

Advanced Protection: Upon powering on, the system initializes itself with a self-calibrating, circuit
checking sequence. If any problems are detected during this initialization period, or during
operation, the operator is immediately notified. The system constantly monitors the condition when
turned on. The WR series have extensive protection built in to the circuitry. This is one of the many
reasons we can extend our warranty to 2 years.

3.2 Advantages & Features

¢ Highest Accuracy and Precision of any high current test system.

¢ Automatic measurements of Low Resistance from 0.00uQ ...100kQ.

e Demagnetizing Circuit (Advanced design)

¢ Microprocessor based system with internal storage for over 10000 test results.
¢ Data exchange via USB-Key

e Storage and Printing of test results while the test system is measuring.

o Complete automatic calibration system and system diagnostics.

e Temperature channels with automatic resistance correction

e Standard USB 2.0 & RS232 (serial) Interface.

o Pure filtered DC Power source for the highest accuracy readings.

o Automatic, high efficiency cooling system to dissipate internal temperatures.
o Automatic shut off for over-temperature condition

e Color LCD with backlighting and touch screen

¢ Panel mounted Emergency Stop Switch

¢ Mounted in rugged case for field testing

o Fastest discharge time in the market

e 2 Years standard warranty

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 10 of 126
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3.3 System Details
System Check:

The instruments are line operated?®. The systems are designed to be used with AC Voltage power
sources absolutely between 90 to 264VAC 47...63Hz. The systems perform a self-check each time
that they are powered on. The User should always visually inspect all connectors, cables and
devices to be measured to avoid any safety issues.

Limitations of Winding Resistance Testing:

In general, there are no limitations on testing low or high inductive windings of transformers.
The test systems are specially designed to test all transformer windings.

Discharging the Transformer windings:

The WR systems are specialized systems designed to measure Transformer windings. These
systems are equipped with heavy-duty discharge circuits that are very unique in design.

The internal discharge circuit dissipates the stored energy in the transformer windings with a
“Constant Power Discharge Circuit” that is unique to all transformer winding test systems.

That is the reason why Raytech systems can discharge transformers more than 10 times faster
than any other system on the market.

If a cable happens to fall off during test, the system will STILL discharge the test object safely with
the automatic Constant Power Discharge Circuit.

The Potential Test Leads are part of the safety circuit and have the ability to discharge a
transformer should one of the current leads become detached.

WARNING!

Do not use a smaller gauge potential cables (Channel 1, 2, or 3) then the
original Raytech cables supplied!

3 The WR14 is battery operated in addition to mains power

Instruction Manual Winding Resistance Meter
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Low Resistance Testing:

The WR series of test instruments utilize a 4 wire measuring technique for each Channel. The
points where the potential leads are connected determine the resistance reading.

The test set employs a very simple principle of Ohm’s law:

U R = Resistance
R _— U = Voltage
I = Current

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 12 of 126
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Guide

4.1 Instrument Operation — Profiles deactivated*

For examples of Transformer connections see chapter 4.4 "Connection to Test Object" on page 16.

1. Power on the instru

ment

Status

Range: 54
Mode:  Continuous
Status:  OFF

| Skart || Store || Demaqg

3. Press start button

Status

Range: 104
Mode:  Continuous
Status:  OFf

| Skart || Store || Demag

2. Select the Test Current:
press Range or Setup / Range

[General IMDde | Range ITemp. Corr. ICDIDrs |

| 0.1 A | | 2004 | | 84 |
| LOA | | 5004 | | 15 4 |
| S A | | 0 A | | 35 A |
Cowa | | woa | e |
Auto Close Setup

Load Defaults

Cancel

4. Get the results

Captiony| Status

Range: 504

Mode:  Continuous
100 00 uQ Status:  On
.
Caption|| [BEE = :C

Temp. Correction
Off

100.00 pQ

| Stark || Store || Stop Setup || Resultsl

5. Press stop button

Caption

100.00 pQ

Caption

100.00 pQ

Status

Range: 504
Mode:  Continuous
Status:  Off
Safe
T1: o= I
T2 -
T3: i

Temp. Correction
OFf

| Skart || Store || Demaqg

Setup || Results |

WARNING!
Wait until the green lig

ht shows

"Safe" before disconnecting the

cables!

4  The checkbox "Use Profiles" is not selected in the Setup under General

Instruction Manual Winding Resistance Meter

Type WR50 / WR14
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4.2 Instrument Operation — Use Profiles

For examples of Transformer connections see chapter 4.4 "Connection to Test Object" on page 16.

1. Power on the instrument

Status
Range: 5S4

Mode:  Continuous
Status:  OFf

| Skart || Store || Demag

3. Touch “Profil”

[ =0 1629
Range: 0.025 4

Mode:  Continuous
Status:  OFf

Caplion

Caption

Temp. Correction
QFf

Setup || Profil |

5. Touch “New Transformer”

active | 1ntem | USE key |

Yectorgroup Ynyal
i
Type | Mew Transfor mer | :I
SN | ]
Local :I
Rem | Newy Measurement | :I
Info Mew Back

2. Check (enable) “Use Profiles”
... and touch “OK”

General |CDnﬁg IMDdE IRange ITemp. Carr, |

L

. Firmmare Update

Language

Clock Settings

Cursor License Manager

About

UISE Printer

[ Length Correction | S=t || Service Mode

Load Defaults

4. Touch “New”

active |Intern | usa Key |

Yectorgroup Ynya0

Marme [New Profile 19.07.2012
Type |
SM

|
Location |
|

Remarks

6. Define new Transformer parameters by
selecting the symbols at the bottom of screen

Then touch “Go”

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Transformer Setup

D Tertiary

Ajwmjyjzfsjcrfs

Cancel -=Temp G0
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7. Enter additional Data and touch “Back”

8. Touch “Caption” or the blue area above the
Result to change.

Active | 1ntern | USB Key |

Yecthorgroup DynS

Narne |D2.DS.2012 16:52

Type |
S/

|
Location |
|

Remarks

Info Mews, . Back

Caption

[ =0 17:21
Range: 10,0254

Mode:  Continuous
Status:  OFf

Caption

Temp. Correction
Off

Store || Demaqg Setup || Profil |

9. Choose a Caption...

[General | Canfig |M0de IRange ITemp. Corr. |
WS Caption Tap

chi m

10. ... and touch “OK”

| Load Defaults || Set Terminal Names |

11. Start a Measurement as usual

Caption[ | == R 17:27

Range: 0.025 A4
Mode:  Continuous

—_— - Q Status:  OFf
Caption | [AE - C
Tz i

Temp. Correction
Off

Setup || Profil |

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

[General | Canfig |M0de IRange ITemp. Corr. |
WS Caption Tap
dnd |1D -] Ia: HIHZ =]
2 oy [e] [
Load Defaults | | Set Terminal Mames I | oK
WARNING!

Wait until the green light shows
"Safe" before disconnecting the
cables!

Page 15 of 126



Raytech = e

SWITZERLAND

4.3 Selection of the proper current range

Ensure that the test current does not exceed 10% of the rated winding current. This could cause
erroneous reading due to heating in the winding.

4.4 Connection to Test Object

Always check the winding schematic on the nameplate and trace the current path through the
windings.

You can save time if you measure the high voltage side in series with the low voltage side from the
same magnetic core. Because there are more turns on the high voltage side you reach much faster
saturation flux in the core. This helps to stabilize the measurement and saves time.

The potential leads must be connected in between the current leads. Do not clip the potential leads
to the current leads.

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 16 of 126
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4.4.1 Single Phase Transformer, Vector Group 0

Measurement of HV and LV Winding

Status
Range: 104
Mode:  Continuous
Skatus:  On

11:01

0.9584 mQ

| Start ” Store || Stop

CURRENT

Tl Seetin

Instruction Manual Winding Resistance Meter
Type WR50 / WR14
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4.4.2 Three Phase Transformer, A - A Vector Group 0

Measurement of HV and LV Winding

Status
Range: 104
Mode;  Continuous
Status:  On

[ oners |

TL: -
T2 -
T3 -

11:01

Temp. Correction
OfF

0.9584 mQ

| Start ” Store || Stop Setup || Resultsl

CHANNEL 2

CHANNEL 3

CURRENT—

I

et et

Instruction Manual Winding Resistance Meter
Type WR50 / WR14
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4.4.3 Three Phase Transformer A -Y

Measurement of one LV Winding

(o] (o]
2N\ |
T |©1 T @ T @ 1
X/
CHANNEL 1 CHANNEL 2 CHANNEL 3

a b ¢ n-

Hiuu
%

(T T W'IWh-w-rrn'\'T'ﬁ

Instruction Manual Winding Resistance Meter
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4.4.4 Three Phase Transformer A-Y

Measurement of two LV Winding

Range: 104
Mode:  Continuous
Status:  on

0.9584 mQ

| Start ” Store || Stop

CURRENT—

=

Ilina e

-

Instruction Manual Winding Resistance Meter
Type WR50 / WR14
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5 Operation Elements
5.1 WR50°

10: Temperature

8: Extern receptacle 1...3
11: USB Interface

9: Earth (1x Host, 1x Device)

(1x RS2

32)

ﬂ. O GURRENT

\

I

/ /

7:Current __| Q

receptacle

[ I

CHANNEL 1

1

] 0
N

6: Sense —
receptacle .

L

J

] T

1

\
L —

[ 0 o

0

12: RS Interface

-

CHANNEL 2 E \\ir_oi//
i s
Il
= N \ 5
® | / \ -
K— O GURRENT - I o \
I \
5: Display with 4: Safe
Touch Panel Indicator

5 The picture is from a WR50-12, the WR50-13 additionally has a 3rd channel

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

1: Main Input
Main Switch

2: Emergency
Stop

3: Thermal
Printer

Page 21 of 126
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1: Main Input, Main Switch, Fuses
Connect the power cable to the Main Input.
Press the Main Switch to switch the WR50 on / off.

2: Emergency Stop
Press to stop: The measurement will stop and immediately start to discharge the Transformer.
Turn clockwise to release. The device will remain in a safe mode state.

3: Thermal Printer

Allows you to quickly get your results on paper by using the built-in thermal printer.

4: Safety Indicator
Green Light on: System is in safe mode. Ready for handling test leads, connections.

Red Lighton:  Unsafe mode! Don’t remove any cables, there is current flowing and voltage on
the test leads!

WARNING!
The Transformer is not discharged!

5: Display with Touch Panel

The instrument can be easily manipulated and fully controlled by the touch screen panel. If
preferred, an external mouse or keyboard can be connected to the USB Port to control the system.

6: Sense receptacle
Connect + and — Sense Cable for each channel to the test object.
(Channel 3: only WR50-13)

7: Current receptacle

Connect + and — Current Cable to test object.

Instruction Manual Winding Resistance Meter
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8: Extern
This port can be used for an external warning device.
See chapter 9.1.3 Extern on page 89 for details

9: Earth

Use this terminal to connect an additional earth ground (safety) line.

10: Temperature receptacle
These 3 receptacles are for the external temperature probes.
(Optional Accessory TP01, TP03)

11: USB Interface

1 x USB Host

1 x USB Device

See chapter 9.1.2 USB on page 88 for details

12: RS Interface
RS232
See chapter 9.1.1 RS 32 on page 88 for details

Instruction Manual Winding Resistance Meter
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5.2 WR14

12: Safe 13: Emergency 14: Main Input
Indic\ator Stop \
/ O CURRENT l o \
11: Current
receptacle
o

10: Sense

_ " Indicator
88-264VAC/47-63Hz &)
(+ ~- CHARGE 2: Main
receptacle —o _ _ e
[ CHANNEL 1
@ @ = [E] °Be
Current ON Safe
4: USB Interface

( | R = RS232
40 ) 1 x Host
) 1 x Device

3: RS Interface
1 x RS232

9: Temperature
receptacle 1..2

<« 5:Thermal
\ Printer
fo} (o)
8: Extern — A\ J s
O CURRENT o ° /
7: Earth 6: Display with
Touch Panel

Instruction Manual Winding Resistance Meter
Type WR50 / WR14
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1: Charge Indicator
This LED will blink when charging the battery even when the WR14 is powered off.

When the instrument is powered on the LED will remain constant and will blink if a power cord is
attached and is charging the internal battery.

2: Main Switch
Press to power the WR14 on / off.

3: RS Interface
RS232
See chapter 9.1.1 RS 32 on page 88 for details

4: USB Interface

1 x USB Host

1 x USB Device

See chapter 9.1.2 USB on page 88 for details

5: Thermal Printer

Allows you to quickly get your results on paper by using the built-in thermal printer.

6: Display with Touch Panel

The WR14 can be easily manipulated and fully controlled by the touch screen panel. If preferred,
an external mouse or keyboard can be connected to the USB Port to control the system.

7: Earth

Use this terminal to connect an earth (safety) ground line.

WARNING!

Unit must be connected to Earth Ground for operator Safety

Instruction Manual Winding Resistance Meter
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8: Extern
This port can be used for an external warning device.

See chapter 9.1.3 Extern on page 89 for details

9: Temperature receptacle
These 2 receptacles are for the external temperature probes.
(Optional Accessory TP01, TP02)

10: Sense receptacle

Connect + and — Sense Cable for each channel to the test object.

11: Current receptacle

Connect + and — Current Cables to the test object

12: Safety Indicator
Green Light on: System is in safe mode. Ready for handling connections.

Red Lighton:  Unsafe mode! Don’t remove any cables, there is current flowing and voltage on
the test leads!

WARNING!
The Transformer is not discharged!

13: Emergency Stop
Press to stop: The measurement will stop and immediately start to discharge the Transformer.

Turn clockwise to release. The device will remain in a safe mode state.

14: Main Input
Connect a power cord to the Main Input (88 to 264 V / 47 to 63Hz).

Instruction Manual Winding Resistance Meter
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6 Operating Menu

The instrument software is straight forward and easy to set up and operate. With a few key strokes
and selections on the test screen, measurements can be started. See chapter 4 Quick Start Guide
on page 13. Even if the Profiles Mode is selected measurements can be made quickly.

To switch between the Standard mode and the Profiles mode press "Setup" and select the tab
"General". The following screen will appear where you can enable "Use Profiles":

General |CDnﬁg IMDde IRange ITemp. Corr, |

[T Show Mause Cursar
Use Profiles
,

Color

License Manager
Firmware Update
Language
Clock Settings
About

LISE Printer

[ Length Carrection | ==t

Load Defaults

The difference between Standard mode and the Use Profiles mode is how you ultimately store

your result.

Standard mode is for acquiring the measurement values of Resistance organized by date and time.
And the “Results” button appears on the main measurement screen as shown below. This is an
indication that the Standard mode is selected.

Status
Range: 54
Maode:

Skatus:  OFF

Cantinuaus

{ setup ’]| Results | )

/

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

For more details see chapter:

6.1 Menu Structure without using Profiles on

page 29.
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Profiles mode is for assigning the results to a transformer Profile. When Profiles mode is selected

the main measurement screen will display "Profile" in the lower right of the main screen instead of
"Results".

Caption

[ = 0 1629
Range: 0,025 A&
Mode:  Continuous
Status:  OFF

For more details see chapter:
Caption

6.2 Menu Structure Use Profiles on page 30 and
D- Correction 6.3.13 Profile on page 60

Setup ’\H Profil |\,

To learn more about these two methods of storing the results, go to chapter 6.1 Menu Structure
without using Profiles on page 29 or 6.2 Menu Structure Use Profiles on page 30.

Instruction Manual Winding Resistance Meter
Type WR50 / WR14
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6.1 Menu Structure without using Profiles

‘ Main Menu

| | | |
‘ Start ‘Store/Timer ‘ Demag Setup Results
General Details
Config Diagram

Mode Delete

Range Print...

Temp. Corr. Esc

To work without using Profiles mode, turn off Profiles mode in the Setup menu by unchecking the
check box shown in chapter 6 Operating Menu on page 27.

The results will then be simply organized and saved by date and time without any transformer
information (Standard mode).

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 29 of 126




Raytech =

SWITZERLAND

6.2 Menu Structure Use Profiles

‘ Main Menu
| | | |

‘ Start ‘Store/Timer ‘ Demag Setup Profile
General Active
Config Intern
Mode USB Key*
Range

Temp. Corr.

To use Profiles mode, as described in this chapter, turn it on in the Setup menu by selecting the
check box shown in chapter 6 Operating Menu on page 27.

*

Only available if an USB Key is connected to the instrument

Instruction Manual Winding Resistance Meter
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6.2.1 Introduction to Transformer Profiles and Data Structure

There are many instruments that measure and offer the possibility to store the measured value.
This is a very useful feature which saves time and eliminates the possibility of errors of writing
down values by the operator. However, the measured data must be handled and organized in a
proper manner to be useful. Mishandling data collected by multiple operators and multiple
instruments could easily introduce errors and mistakes within the data sets.

The WR instruments offer another very powerful software tool for organizing and handling
transformers which are tested time and again. This allows building a history of a transformer.

Once a transformer record, or say a Profile, is created, then many measurements can be directly
attached to this record file. Manually logging, storing and sorting measurements will not be
necessary once a Profile is created.

The Profile of a transformer record contains the general header information and an attached result
contains the measurements of the transformer. Or to define it more exactly:

A transformer / profile contains:

. Number of winding systems

. Type of winding systems (Configuration)

. Rated voltages (primary, secondary, tertiary)

. Name plate info (name, serial number, location, manufacturer, type and remarks)

A measurement contains

. Measured results of all phases
. Date and time
. Operator name

Start by creating a new transformer Profile. Then measurements are made and stored (attached to
the Profile). In this case the profile and the actual measurement will be stored together.

Or you may load an existing transformer Profile then do the required measurements and store it. In
this case, the new measurement will be attached (stored) with the loaded or active transformer
Profile.

This is illustrated in the following scenario:

Instruction Manual Winding Resistance Meter
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Transformer Profile

(Header) Load it
Do measurement

Measurement 1
(1. June 2010)

Measurement 2
(1. July 2010)

Measurement 3
(1. August 2010)

Measurement 4
(1. September 2010)

This shows a Transformer which was created and measured for the first time on June 1st 2010.

Then this transformer was measured again on the 1st of each month. This means that the
transformer Profile was loaded from the archive each time a measurement was required and done.

In the example above, it is the 1st of September. The transformer Profile is loaded (made active)
and a measurement is done. The new measurement data was saved and stored (linked) with the
transformer Profile. Thus creating a history for this particular transformer.

Instruction Manual Winding Resistance Meter
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6.3 Main Menu

6.3.1 Main Menu Screen

Status

Range: 0,025 &
Maode:  Single

Caption 10 58

-—--0 Status:  Off The Touch screen enables quick navigation by
Safe pressing directly on the screen.
Caption| [EE —--oC e.g. if you would like to change the current
T2: --- o

range, press on the text "Range" and the Menu
Range will open. This is a short cut step to the
Range menu. Or access Range menu by going
through the Setup menu.

T3: - oC

Temp. Correction

Start
Starts the measurement and the selected Current is applied.

Stop

Stops the measurement; DO NOT disconnect the measuring cables BEFORE the Green light is on
and the indication Safe appears. This button is active when Current is on (Start is active when
Current is off).

Store
Stores the results while the measuring Current is on.

Demag
Demagnetizes the core of a test object. See chapter 6.3.5

Setup
Goes directly to the Setup Menu. See chapter 6.3.6

Profile®
Goes directly in the Profile Menu. See chapter 6.3.13
If you don't use Profiles, you will have the Result Button. See chapter 6.3.12

H1-H2
Enable or Disable measuring channel 1 by selecting the small box (next to caption H1-H2).

X1-X2
Enable or Disable measuring channel 2 by selecting the small box (next to caption X1-X2).

6 If you have not selected "Use Profiles" in the Setup menu, you will see "Results" instead of the “Profile” Button

Instruction Manual Winding Resistance Meter
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Status
Shows the measurement parameters

Temp. Correction

Shows the temperature parameters. Temperature variables can be modified by pressing the Setup
Button or directly in the text (--.-°C). See chapter 6.3.11

Instruction Manual Winding Resistance Meter
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6.3.2 Start

Status
Range: 104
Mode:  Conkinuous

e Charge “n

It= 10.02 A

Temp. Correction

- Q :
OFff

‘ Stark H Store ” Stop Setup || Results |

6.3.3 Store

Status

Range: 104
Mode:  Conbinuous
0.2496 mQ || ==
L]
T1: —-.-oC
T2! —-.-C
T3 --- o

Temp. Correction
Off

0.0102 mQ

‘ Stark HStDre” Stop Setup || Resultsl

Storing (1) ...

6.3.4 Stop

Range: 104
Mode:  Conbinuous
Skatus:  On

T1: -2
e

0.2498 mQ

0.0096 mQ

‘ Start HSture” Stop

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Press Start

Instrument starts to charge test object with the
selected current.

Maximum current is shown on the Range Status
bar.

Press Store

Instrument stores the value shown in the
Display (R1, R2).

The Measurement doesn’t stop.

Press Stop

Instrument stops the measurement and begins
the discharge process.

DO NOT disconnect the measuring cables until
the green light is on and the indication Safe
appears.

Page 35 of 126



Raytech =

SWITZERLAND

6.3.5 Demag

Demagnetization procedure to demagnetize the test object (e.g. transformer core)
Demag button appears after measurement is finished.

Status

Range: 104
Mode:  Continuous
0 2498 mQ Skatus:  OFF
Safe
TL: —.-=C
T2: -5
T eag Press Demag

Temp. Correction
Off

0.0094 mQ

‘ Start H Store ” Demaqg Setup || Resultsl

Demagnetizing Transformer

Imax [1004 |¥]
SA
104 A Select the demagnetizing current which is
Press St 4 etize Transformer
. usually the same current as the test current and
then press start.
Demagnetizing procedure runs automatically
Start I ’ Stop End

For a technical description of the demagnetizing feature: See Appendix: H Demagnetizing on Page
115.
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6.3.6 Setup

By pressing the Setup button, the Setup screen will appear.

Press the appropriate text box (Caption) in the main menu screen and the Setup-Screen will
automatically appear with tabs for selecting screens for Config, Mode, Range, Temperature
Correction or similar.

General

This screen allows the selection, modification and setting of the General Instrument parameters.

Config
This menu allows the changing of the caption of the channels.

If you use profiles you can select the windings you would like to measure. Also if a multiplexer is
selected, it will automatically control the system after this selection is made.

Mode

This screen allows the selection and setting of the measurement mode (single, continuous or
interval).

Range

This screen allows the selection, modification and setting of the range for the Test Current.

Temp. Corr.

This screen activates the temperature correction feature.

Instruction Manual Winding Resistance Meter
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6.3.7 General

General |Cunﬁg IMDde IRange ITemp. Cort, |

[ Show Mause Cursar

Use Profiles Firmware Update

From the Main screen, press Setup.
Abaut Then enter the General Setup Menu.

LISE Printer

Load Defaults

6.3.7.1 Mouse Cursor
Show or hide the Mouse Cursor. Useful if operating with a USB Interface mouse.
The mouse cursor appears automatically after the USB mouse is connected.

You can control the instrument with a USB mouse, track ball and/or keyboard.

6.3.7.2 Use Profiles
This allows operation of, or access to transformer profiles.

For more information see chapter 6.2 Menu Structure Use Profiles on page 30 or 6.1 Menu
Structure without using Profiles on page 29.
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6.3.7.3 Color

General |Canﬁg Il"-"lDdE IRange ITemp. Cart, |

Parels I:I
Header [ Text I:I

Default A -:|

I Default B l:l

Shows the selected colors displayed on the
screen.

The User may change the colors on the touch
screen display by selecting appropriate colors
for each.

Default A: Black and white screen
Default B: Colored screen

Black and white may be selected on certain
outdoor conditions. For example bright sun light.

Select the corresponding color button to change the color:

Paletta |User Defined Calors |

.

ol Color Selection

Palette || User Defined Colars |

Red EI] |I|g

Green EI] |I| o

Blue E [IB 251

[

B

o Color Selection

[l

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Choose a color by selecting a predefined color
available.

Choose a color by manually adjusting the color
select bar.
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6.3.7.4 Length Correction

General |Mnde IRange ITemp. Coarr, ICDIDrs |

I

D Setup Length Correction

aln R corrected o

Rl :I
Qfm

R2l | q/i00m

Qfem

Q/ft
| tcon
2kt

—o | Lo |

Length Correction

Change the measuring unit from Ohm to
Ohm/Length. The test results are then corrected
to the selected display method.

Iy

Generdl |M|:|de I Range I Temp. Carr. ICDIDrs |

Y Ciose )
OO
0000
SOO®
O™

The length of the test object is predefined by the
customer. Enter the length of the test specimen.

| m

I

[w] L
ot || oo |
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6.3.7.5 License

A License Manager
w .
License Status . Ly
r— IUn“mited Ccoran The License Manager shows the validity of the
Heat Run Test Unlirmited License license for the use of the instrument, the Heat
TBaseRemote Unlimited License Run Test, TbaseRemote, and TBaseSequence-
TBaseSequence Unlimited License Software.
If there is no valid license status displayed,
= contact your local representative or Raytech
| | Enter Mew License Key | | GmbH.
Load Defaults I [«]3 |

ct
Enter License Key .

[l

d ... ... .... Extend the license

Al 7 | 8 || o | | oeler | To modify or extend the license, enter a new
F‘ 4 ” = ” 5 | | Check | license code.

The license code is generated by
Raytech GmbH.

NN N
M

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 41 of 126



Raytech = v

SWITZERLAND

6.3.7.6 Firmware update

General . . .
|Mode | Range | Temp. carr. | Colers | New Firmware versions are available free of

] sm charge at www.raytech.ch
alter [2.2.4.0 = Download the new Firmware (.zip file) onto your
R1 | USB key on the root directory (Not in a sub-
R2 o | directory and do not Unzip it).
|| Connect the USB key to the instrument and
B r | press install. The system will detect and
[e e | automatically install the new firmware and
[ ok | concel | restart the system.

6.3.7.7 Language

General |Mnde IRange ITemp. Coarr, ICDIDrs |

BB oo sovcion B
Altert
R1 E
R2 E

ake

The selection of language for the operating
menu can be made.

S

I

[ Ler
o [ |

General |Mnde IRange ITemp. Corr, ICC||C|I’S |

["] Show Mouse Cursor
) = Update
Alternati
=l m . lLage

RL | 1 order for Language otrgs | Restart the instrument to activate the desired

RZ |p2 change to take effect the
device must be reset, ot Ianguage selected.

rinker |

[ Length Carrection | Set | Service Mode

o | Lo |

Instruction Manual Winding Resistance Meter
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6.3.7.8 Clock Settings

General | Config | Mode | Range | Temp. Corr.
; ; X

[\ Date
| | |o2.10.2012 =]

Time Adjustment of the internal clock can be made.

[17:24 KD

Format

123, 10,2012 1724

Set

Load Defaults [8]'4

el Bl March 2009

S M T WT F S|y
12 2E8s ¢ 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28
2930 31 1 = s ]

Date
3f 441
Time
W Today: 3/4/2009

Date:

By pressing the arrow the calendar will be
displayed. Select the date by pressing on the

actual day.
o] [conce |
General |Mnde IRange ITemp. Coarr, ICDIDrs |
Systemn Time Time:

Select hour/minute/second by highlighting the
numbers in the clock.

-]

| 3/ 4/200

Time

| soaiapm (4]

Pressing the arrows the time will increase or
decrease.

CERAGHT COffecton [0 | Service Mode

o | Lo |
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6.3.7.9 About

izeneral |Canﬁg Il"-"lDdE IRange ITemp. Corr, |
[] Shaw Mouse Cursar
Use Profiles
about i B2
Color Language
WH 1< Fi : H ;
Setup Mo \atsian l;mlwgrg k. Settings | ghOVVIS the t|):|T'I'T'I\.I[:Vtal‘:'e 'VeI;8|0n al:d
P erial-number of the instrument.
SPETTET L.
LSE Printer |
[ Length Correction | ot || Service Mode |

6.3.7.10 USB Printer

General | Mode | Range | Temp. Carr, CDIDrsI

O HP PO .
Setup USBPri|Sa=agY=siaficle
A Ush printe EEEEQUSE?LLIJS e
Certain external USB Printers can be

connected. Select the desired printer to print

results. Printers not listed are not supported.

Rl
Rz

Mame

Ermulation

| Test Fage || Info || Refresh |

[
ot | [cona |

For more Information see Appendix E USB Printer Info on page 109.
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6.3.7.11 Service Mode

There are several embedded codes to allow different settings, e.g. calibrate the touchscreen,
activate USB-driver and so on. For more information see chapter C Service Mode on page 103.

General |M0de IRange ITemp. Cart, ICDIDrs |
Clsnon
Alternative re Update
- E | ! ” 5 ” 2 | guage The Service Mode has a limited access.
2 [z L4 ][5 |6 |[smee ] Enter the corresponding code or exit directly by
| 1 || 2 ” 3 | pout | pressing '#'.
- Prinker I
|:| Length g | ||D” & | ce Mode I
Load Defaulks [o]'4 Cancel
| | | |
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6.3.8 Config

The Config (Configuration) Menu may look differently depending upon if Profiles are selected or
not. For more information about using Profiles or to deactivate Profiles, see chapter 6 Operating

Menu on page 27.
6.3.8.1 With Profiles deactivated’

In the tab Config you can change the name (Caption) of the measurement channels.

[General |Cunﬁg| Mode IRange ITemp. Carr, |
Zaption
Load Defaulks | | Set Terminal Mames | | QK

[General | Config |Mode IRange ITemp. Cart, |

|Resistanu:e ?S‘I
00000000000E™>
200000000000 :
00006000000 ,
90000000000 »H
| Load Defaulks ||Set Terminal Marmes | | (0]

7 Don't select "Use Profiles" in the Setup under "General"

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Click on on the white field to change the name
(Caption) of the measurement channels.

Enter a name.
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6.3.8.2 Using Profiles®

When using Profiles you can select (hame) what you want to measure on your test object. The
measurement results are then stored with the corresponding label in the right place.

This feature is very useful if utilizing a Raytech multiplexer which will automatically set the
appropriate relay. Thus, with a multiplexer, you connect the measurement cables to a Transformer
only once and all measurements are completed without changing any cables.

[General | Config |Mode IRange ITemp. Carr, I

WS Zaption Tap

o #1 [H2HL ]

Sl 1D EI Ia: H1-HZ EI |+2 EI

che Ia: xxz v
Load Defaults | | Set Terminal Mames | | [0]4

[General | Config |Mode IRange ITemp. Cart, |
W5 Zaption Tap
Zhi EI
chz
= il
Load Defaulks | | Set Terminal Mames | | [l 4

8 Check the checkbox in the Setup under "General"

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

WS: Select the Winding System (1 Primary, 2
Secondary or 3 Tertiary side of the
Transformer). The configuration of the
appropriate winding can be made.

Caption: Select the point locations to be
measured.
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[General | Config |Mode IRange ITemp. Cart, |
W5 Zaption Tap

chn |1D -] |a: HiHz =] [+2 =
T

e |2 yn [ 7] Ia: xiwz ) M) Tap: If the transformer has Taps, select the Tap
- +3 to be measured.
e
+5 e
Load Defaults | | Set Terminal Mames | | QK

Instruction Manual Winding Resistance Meter
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6.3.9 Mode
6.3.9.1 Single

[General | Modle |Range ITemp. Carr, ICDIDrs |

Stopcondition

Single [o10w[x] s []
| default Yalus |
Interval Time |5 :I
Interval Count

1 Fix Interval Ti
[] Auto Print Results [

Continuous

e

o [ oo

6.3.9.2 Continuous

[General | Mode |Range ITemp. Coarr, ICDIDrs |

: Quality Assistant

Shigl2 |oaow (=] |ims  [=]
| default Yalue |
Interval Time |5 :I
Interval o

1 Fixe Interval Time
[] &uto Print Results [ | AutoSafe USB

Continuous

—o | _cors

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Performs 1 single measurement

Stop condition:

Stops the measurement as soon as the result is
within the selected conditions.

(Example: within £0.10% during 10 Seconds of
time)

Performs continuous measurement until the
measurement is stopped by the user.

Quality Assistant:

If the result is within the selected parameters, a
GE88R light in the main screen will illuminate and
indicate this condition.

If the result is out of the selected parameters, a
£&4 light in the main screen will illuminate and
indicate this condition.

If the selected conditions are almost met, a
yellow light in the main screen will illuminate.
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6.3.9.3 Interval

[General | Maode |Range ITemp. Coarr, ICDIDrs |

Quality Assistant

Single loo% =] [10s  [=]

| default Yalue |

Continuous — |5_E| Performs a selected number of measurements
syl Hime (selected with “Count”) and stores resullt.
Interval Count

[ Fix Interval Time
[] &uto Print Results [ | autoSafe USB

—o | cos

Interval Time:

The time (in Seconds) selected between 2 measurements. It will automatically store the result.

Count:
The number of measurements to be taken.

When all measurements are taken, the system halts and discharges the Transformer.

Fix Interval Time:
Selects the interval time from Start Time instead of from the 1st measurement point.

e.g. If the Interval Time is set to 10 seconds and the first measurement is taken at 27 seconds, the
system stores results at 27, 37, 47...seconds if the check-box is not checked. If the check-box is
checked, the results will be taken and stored at 27, 30, 40, 50...seconds.

Note:

The current remains ON for the duration of the test and automatically stops after “Count” number of
measurements are taken.

Instruction Manual Winding Resistance Meter
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Quality Assistant:

If the result is within the selected parameters, a green light in the main screen will indicate this
condition and automatically store the result.
In the interval mode, the selected Interval measurement start recording results.

If the result is out of the selected parameters, a red light in the main screen will indicate this
condition. No results stored.

If the selected conditions are almost met, a yellow light in the main screen will illuminate and
indicate this condition. No results stored.

Auto Print Results®

If this feature is selected, the instrument will also output to a connected printer when the
measurements are stored.

AutoSave USB:

The results will also be stored on a USB Key if connected to the instrument during a measurement.

9 Not available in WR14
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6.3.10 Range

[General IMDde | Range |Temp. Coarr, ICD|DI’S |

Load Defaulks |

| 014 | ‘ 20 & | | = |
| 104 | ‘ 50 A | | 15 4 |
| 34 | ‘ 80 A& | | 35 A |
| 10 4 | ‘ 100 4 | Sot
Auto Clase Setup
I | Cancel I

Selects the current range™ for the
measurement.

Auto Close Setup:

Closes the Setup Window after the Current
Range selection is made without pressing OK.

The 3 frames located on the right side are reserved for User specified Current settings.

[General IMDde | Range |Temp. Carr, ICDIDrs |

Set User Current Ranges

ur=254 4] | D
[ Uz =504 |4 | D
I: uz=754 |4 1 bl

| Cancel |

—_—

o | oo |

10 The maximum current of the WR50 is 50A
The maximum current of the WR14 is 15A

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

For adjusting the User Settings:
Press “Set”

Adjust all 3 settings by moving the cursor left or
right to the desired Current level. Press OK

when finished.
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6.3.11 Temperature Correction

[General IMDde IRange | Termnp. Corr, |CDIDrs |
Coefficient Reference value Activated:
O cu@34.5°C) oC Temperature correction is activated when the
() &l (225 °C) Channels box is marked. The displayed test value then is
@ User defined 1 T2 T2 a calculated result dependent upon parameters

selected.
1|0 | ec [ Ext oC
ok | [Coreel |
Coefficient:

Choose the temperature coefficient of the material to be measured; Either CU (copper), AL
(aluminum) or User defined. Temperature correction parameters are then displayed on the touch
screen panel.

Reference value:

The reference (base) temperature is the temperature correction factor that is referred to.

Channels:

This allows the user to select which measurement channel (temperature probe or external
temperature meter) that the temperature correction is applied to. If the required selection is more
than one channel, then the average value of the selected measurement channels is calculated.

Ext.:

Manual input of an external measured temperature. For example, an external temperature meter.

Example for calculation:

In the example below the measurement object is Copper and will be corrected to 25 degrees
Celsius based on the temperature input of temperature channel 1.

If a temperature probe (TP-01) is not available, activate the “Ext” box and fill in the temperature of
the test object that was measured with an external temperature meter.

Instruction Manual Winding Resistance Meter
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The correction formula:

Rs
Rm
Ts
Tm
Tk

Ts+ Tk
Tm+ Tk

Rs = Rm

Resistance corrected

Measured resistance

Desired reference temperature

The temperature at which resistance was/is measured

234.5 for copper
225.0 for aluminum
(aluminum may be as high as 240)

Alternative: Correction with “alpha25” to calculate Tk with the formula:

1

Tk = —
alpha25

25

When Temperature correction is activated the Main Test screen appears as below:

594.75 pQ

Status

Range: 304
Mode:  Continuous
Status:  ©On

Caution! W ;
_ The “T” in the measuring channel box shows

T e that the displayed resistance value is corrected.
In this example it is corrected to 25 °C using Tk
of Copper and referring to Temperature probe 1.

Temp. Correction

on (T1)
Cu 2500

| Start || Store ” Stop

5etup ” Results |

Instruction Manual Winding Resistance Meter
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To view the actual result without the temperature correction, Press the “T” during the
measurement:

Stakus

Range: 304
Maode:  Conkinuous

Status: - On The “crossed” “T” shows that the displayed
resistance value is NOT corrected.

T1: 70.0°C

(]

(]

——— The corrected AND the uncorrected values are
i) stored in memory whether or not the correction
Cujzs.0C is activated in the display.

Setup || Results |

709.00 pQ

| Sktart || Store || Stop

Staktus

Range: 30A
Mode:  Continuous
Skatus:  On

i —-oC If the display shows a crossed Red T, the result
is not corrected because a temperature probe is
missing or not recognized by the system.

(X

(X

Temp. Correction
oniTL)
CufZ5.00C

704.90 pQ

| Start || Store || Stop Setup || Resultsl

Instruction Manual Winding Resistance Meter
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6.3.12 Results"

The Results button appears on the main screen in the lower right hand corner. Press the Results
button to view results in Standard mode. If Profiles mode has been turned on, then the “Results”
button on the main screen changes to “Profile”. The Profile results can be found under the tabs:

Profile, Info, Results.

Time Mode |Range |Remarks

07.09.2012 16:31 C 0.025

01.10,2012 16:41 . 1

04102012 12:07 C 15

04.10.2012 12:07 C 15

04,10,2012 12:07 5 15

04,.10,2012 12:08 I 15

04,10,2012 12:09 . 10

04,10,2012 12:09 C 1

04.10,2012 12:10 C 0.2

04,10,2012 12:11 . 2

04102012 12:12 C 7

I
Details Diagram

Time Mode (Range |[Remarks
07.09.2012 16:31 C 0.025
01.10.2012 16:41 C 1
04.10.2012 12:07 C 15
02012 [

Dekails

Diagram

C
04.10.2012 12:09 C 1
04.10.2012 12:10 C 0.2
04.10.2012 12:11 C 2
04.10.2012 12:12 C 7

11 See chapter 6 Operating Menu on page 27 how you can select it

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Shows the overview of the measurements which
are sorted by Date/Time.

You can select multiple results.
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6.3.12.1 Details

Caplion |Rmeas Rcorr T1 T2 T3 Text]

18-1' 164,50 | 164,50 (70,0

-1 | 16460 | 16460 |70.0 After selecting results, press Details and view
IW-IW | 164.7 2 | 164.7 40 700 the screen with details of the selected

21-2Y 0.1 po 0.1 pi F0.0

If no measurements were selected, the details
of all stored measurements are displayed.
Return to the results overview by selecting
"Header".

I Header D|agram Delete

Caption: This is the caption (name) of the measurement channel

Rmeas: This is the measurement Result without a temperature correction.

Rcorr: This is the temperature corrected measurement result.

T1-T3: The temperature of the probes

Text: Manual input of temperature value (measured with an external temperature meter).

r T1 T2 T3 Text (Iteskt Ch |Time
Fouse |70.0 7.190 1 00:00:04
bopse (70,0 7.190 1 00:00:02
?uQ 70.0 7.191 1 00:00:01
70.0 F.190 2 |00:00:04
70.0 7.190 2 |00:00:02

_ Scroll to the right to view additional details.

I Header D|agram Delete

Itest: The measurement current.
Ch: The channel which measured the result.
Time: Time between the start of the measurement and memory storage.

Instruction Manual Winding Resistance Meter
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Diagram

Caplion |Rmeas Rcorr T1 T2 T3 Text]

1v-1'w 164.5p2 | 164.5p2 |70.0
1v-1'w 1646 pid | 164.6 w2 |70.0
1-1%¢ 164.7 pia | 164.7 px 700
ZU-2Y 0.1 psz 0.1 psd 0.0

ZU-2v

|<| | !

0.2ue | 0LZuQ  |70.0

I Header IDiagram I Delete I I Esc I

Select

Heat Run Test

[z dux1-Ho pa-Ho] B

1.80m

176 m
000

1:00 2100 =hn

I Analysis

I Prink I Save

Select Diagram to analyze the measurement

graphically.

A graph displayed as a function of time (e.g.

cooling curve of a transformer)

The Analysis'? button is only available with the option HRT (Heat Run Test).

For an explanation see chapter 7.2 Temperature rise test .
The license code for the Heat Run Test is available from Raytech or a Raytech representative.

Print: Prints the graph on the panel mount (internal) Printer.

Save™: Press Save and the graph will be stored on the USB Key as a gif file. For more information

see chapter Fehler: Verweis nicht gefunden on page Fehler: Verweis nicht gefunden.

Esc: Returns to the result details.

12 Only available if the diagram is a function of time
13 Only available if the diagram is a function of time

Instruction Manual Winding Resistance Meter

Type WR50

/ WR14
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6.3.12.3 Print / Export

Print / export the selected measurements. If no measurements are selected, the entire memory will
be printed or exported.

Time

Mode |Range

Remarks

11.10.201Z2 14:11

Export C5%

Print

Details Diagram

Delete

Prink. .

Esc

Press "Print" to print the results.

Press “Export CSV” to export the data in a csv
file.

If you choose "Export CSV", the selected data will be exported in a CSV file that is named with the
serial number of the instrument and the date and time. You can locate the file in the directory:

Raytech\EXPORT on the USB Key.

To select the CSV Separator, see chapter C.3 CSV Separator on page 105.

6.3.12.4 Esc

"Esc" returns to the main screen.

Instruction Manual Winding Resistance Meter

Type WR50 / WR14
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6.3.13 Profile'

Press Profile in the main screen to get an overview of the different transformer profiles.

NOTE:

For an introduction to Transformer Profiles and Data Structure see chapter
6.2.1 on page 31.

You can switch between the Active profile, Internal profiles (stored internally on the instrument) or
profiles stored on a USB Key.

Active { intern | use ey |
Yectorgroup YnynO Taps{3)

Mame [Dema “yno |

Type [Dema yno |

SN [Demo | This is an example of the Active transformer
Profile.

Lacation [Bremgarten |

Remarks |Dem|:| Transfarmer |

active | Intern | USE Key |

%" Name Type SIN Last Rest
01.08,2012 ske|Ynynd 01.08.12

14.05.2012 16 [¥nynd
28,06,2012 17 |Dyrd?

R T os.07.12 This is an example of Profiles stored on a USB
e Profile 19, |¥nyad

Pizza Dyvns Taps(3) |1 02,0712 | KGY-

Cuickskart A3 234

steff 18.07.201|DynS Taps(3) [21649 Tj2fz  [18.07.12

steif kemip AVN3Z? 99999 | 17.07.12 [T

4 4

Import I Back, I

14 "Use Profile", see chapter 6 Operating Menu on page 27

Instruction Manual Winding Resistance Meter
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6.3.13.1 Create a new Profile

Press new on the tab "Active". A message appears asking if you want to create a completely new
transformer Profile or just make a new measurement under the Active Profile.

Active | Intern | USE Key |
Vectorgroup  YnynO Taps{3)
.. g
Type | Mew Transformer | :I
SN ]
Locs

| heww Measurement | :|
Rem| :|

Select "New Transformer"

First select the configuration of the Primary winding of the transformer. Choose the corresponding
configuration of your transformer Primary side from the Setup menu shown below. After selection,
the instrument will display the Primary configuration in the highlighted box and automatically move
to the next highlighted box to select the Secondary winding of the transformer.

Winding configurations set here

Instruction

Choose from here

Manual Winding Resistance Meter

Type WR50 / WR14

: q A IYnI i I z I S ICTIBPI

Transformer Setup

D Tertiary

Cancel -=Temp [=Tal
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]

Taps:

Tap changer positions can also be defined for every winding system.

Transformer Setup

‘ A|l:yn| 5
[ MaTap [] MoTaps Touch the check box beside the text "No. Tap"
[ Tertiary (Number of Taps) below the transformer coil that

you wish to enter the number of Tap positions.
HBHEOHD

Cancel -=Temp Go

A screen appears to allow the setting of the number of tap changer position steps.

Transformer Setup

Set Taps = .
B Use the arrows "<" or ">" to increase or

First Tap decrease first and last tap steps.
The First Tap setting (-2 shown): Lower Taps
Last Tap The Last Tap setting (5 shown): Upper Taps

i
[
[ 8 Taps : m The total number of Taps selected will be

displayed above OK

Confirm with OK to set ( e.g. 8) Taps. View the number of Taps in this Transformer setup screen.

Transformer Setup

5

\ A JT yn "

Your Transformer may have Tap positions on
8Taps [] MoTaps the Primary and on the Secondary windings.
[ Tertiary Use the same procedure to define the
Secondary Tap positions.

R1E3Q507Q9 11

Cancel -=Temp an

Instruction Manual Winding Resistance Meter
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Tertiary Winding System:

Transformers may have a Primary, Secondary and Tertiary winding. Activate the “Tertiary” option,

by touching the check box.

{ Tertiary |

B Taps |:| Mo Taps E £Taps - :

‘A:yn 5|’;‘zn 8|

?pog2pgapgoepgs

Cancel -=Temp

Buttons appear for the additional winding.

And of course, it is also possible to define Tap
positions for this third winding.

When all parameters are complete, press "Go" to create a new Profile.

To generate this transformer as a template press " ->Temp". For more information about templates
see chapter "Working with Templates" on page 65.

active | intem | use Key |

“Wectorgroup DynSzn8 Taps(14)

Marne |DEI.11.2012 14:29

Type |

5M

|
Location |
|

Remarks

| o |Cew

Active | Intern | USE Key |

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Press "Go" to view the screen to fill in the data
from the nameplate of the transformer.

The default Name is the date and the time. This
can be edited.

Select the field you would like to change/edit
and use the screen to change the value or
connect a USB Keyboard to the instrument.

Press “Close” after the name is entered.

Select another field to edit/change.
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Active Jintern | use ey |
Yectorgroup Dyn5zn8 Taps{l4)

Marme [Example Trafo

|

Type |654nha7 |
oy 3208 | Select 'Info’ for more information about the

|

|

transformer.

Lacation [Bremgarten

Remarks |E.e merkungen

MName:Example Trafo
ERated Voltage
: --Primary b

é--Secondary vn — &

--Tertiary zn - & . . . . .
it Name Plate This is the location where additional information

Results about the transformer can be added.

Edit Esc

6.3.13.2 Load Transformer Profile from Archive

When preparing to test a transformer check to see if its Profile is already stored internally in the
instrument or on a USB (key) memory stick. “Use Profiles” must be selected in the General Tab
under Setup. The USB key tab will only be shown if a USB key is inserted in the instrument.

| active | Intern [use key |

Mame 2 TYpe a/N La: a

12,10.2012 13 [Yrwd Templake

12.10,2012 11 |DwnSeznd Taps(14) Template

Steff 18.07.201|DynS Taps(3) edaTze | Touch the tap (Intern or USB Key) and select
demadiynS  |DvnS Taps(3) the transformer you would like to load.

Cwnd garr

Mo Profile - 11

~|4]

1] |

I Info I Load IDeIete.. I Expork I Back, I

The blue tinted Profile is the active Transformer.

Instruction Manual Winding Resistance Meter
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6.3.13.3 Working with Templates

When testing many of the same transformers, it is possible to create a new transformer Profile as a
Template. Creating a Profile Template allows editing of parameters, Names, s/n etc..

NOTE:

Use this option, if you have to measure many transformers of the same
type.

To make a Template review the instructions on making a Profile in chapter 6.3.13.1 Create a new
Profile on page 61 but after all parameters have been entered press "->Temp" instead of "Go".

Active | Intern | USE Key |

Yectorgroup DynS Taps(3)

MName 08.11.2012 15:06 | After creating a new Profile and pressing “->
T | | Temp”, rename the template with another name
- other than the date and the time which are

b [Tempiate | displayed by default.

Locati

o ID: | | Edit any other information (Type, Location etc)
Remarks | | as required for the Template.

I

| active | Tntern | Use key |
Type SIN

% Name Last Result |L

05.11.2012 15

Y5

Termplake

05.11.2012 13

Yrvnd

03.11.2012 13

Example profile

Yryndye
DvvnS Tapsh3)

Templake

I Edit I Clone IDeIete.. I Expork I Back, I

4

Instruction Manual Winding Resistance Meter
Type WR50 / WR1

The new profile will be created with a minimum
of information, and it will be stored in the archive

Ma Prafile of the instrument. In the S/N (serial number)

e DynS Taps(3) |6655 031112 |B field, The name "Template" will be entered by
default.

4| | »
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| Active | Intern [ use key |

Template Profiles can be cloned in the Archive

N T 5IN Last R It |L .
fete yoe f 9= e menu. The instrument creates a Transformer
08,11.2012 13 |¥nz5 Template .
0B.11,2012 13 [¥ryrdd Profile based on the template.
05.11.2012 13|Y 4yt . . . “ ”
oo rofle e sty |Template , Highlight the Template profile and the “Clone
Mo Frofile - button will appear in the display.
Ek DwnS Taps(3) |6655 08.11.12  |B

It is only possible to Clone a Profile that was
saved as a Template. Newly cloned Profiles

4] | . cannot be cloned.

I Edit I Clone IDeIete.. I Export I Back, I

| Active | Intern | USE Key |

% Name Type SiN Last Result |L
05,11.2012 13 |¥nz5 Templake
Lol Wi You will be asked to enter a new transformer

Transformer Name

name and then the serial number for the newly
cloned Profile.

X
[ Close | Enter the Transformer Name and then the Serial
Number then touch “Close” to save the Profile.

After entering this information you have a new Profile to work with.

It's useful to use this sequence of cloning when there are numerous transformers of the same type.

Instruction Manual Winding Resistance Meter
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6.3.13.4 Diagram

Caplion |Rmeas Rcorr T1 T2 T3 Text]

1v-1'w 164.5p2 | 164.5p2 |70.0
1v-1'w 1646 pid | 164.6 w2 |70.0
1-1%¢ 164.7 pia | 164.7 px 700
ZU-2Y 0.1 psz 0.1 psd 0.0
ZU-2v 0.2 sz 0.2 s 0.0

Select Diagram to analyze the measurements
graphically.

I Header IDiagram I Delete I: I Esc I

Heat Run Test

Select |2 d:x1-HO [x1-HO0] El

1.80m

""\\ Displayed is a graph as a function of time (e.g.
cooling curve of a transformer)

176 m
000 1:00 2100 =hn

I.C\nalysisl Prink I Save

Diagramm f(Tap)

Select 1 fiH3-HO [Ha3-HO] =]

390,00 prr
385,00
i i With a Tap changer, the curve is a function of
370,00 the Taps. In this example there are 3 Taps."
3RE.00
ZR0,00
3EE.00

+

250,00 +

15 F(Tap) is only available if you are working with profiles
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7 Options

7.1 Temperature Measurement

Raytech WR series Instruments are very accurate and precise test systems. To take full advantage
of this high accuracy, the recording of the temperature of the device under test is highly
recommended. This is due to the characteristics of the increase in resistance of a metallic object
as its temperature increases. Incorporated into the system are temperature compensation tables
for Copper and Aluminium. These tables are used to automatically calculate the conversion factor
to a known reference temperature.

Temperature Correction Settings: see chapter 6.3.11 on page 53.

The system allows up to three (3) temperature probes to be used for the purpose of recording
temperatures. Optional Part Number: TP0O1, can be purchased for this purpose.

TPO1 temperature probe is mounted to a flexible cable that plugs into the rear panel of the WR-
instruments. This option enables the user to record the ambient temperature and/or the actual
temperature of the device under test. A set of three (3) temperature probes (TP03) can be ordered
to allow complete temperature measurements at three different reading points.

The Instrument will automatically detect when a TP 01 probe is connected. The temperature will be
displayed on the instrument screen during a test and will appear on the printed report. The
temperature, as well as the test results, can be saved into memory.

Status 16 24

Range: 104
Mode:  Continuous
Status:  OFF

As soon as a temperature probe is connected,

e BT the value is displayed on the main screen and
will automatically be stored to the correspondent
resistance value.

Caplion

Caplion

Instruction Manual Winding Resistance Meter
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7.2 Temperature rise test

Raytech winding resistance meters can be used to measure and analyse the transformer winding
temperature rise professionally. Following the procedure is explained. For more information, you
can also read the special application note about the temperature rise test which can be
downloaded from the Raytech website.

Before the instant of the shutdown, it is recommended to prepare the instrument for measurement

considering the notes below.

First, decide which winding and phase to measure. The best is to measure windings in the middle
phase of both high voltage side and low voltage side simultaneously using two measuring
channels. The cables then can be prepared and connected to the instrument.

Hi-Hz EIRESWEd Caption

Caplion

Range:
Mode:
Status:

15.0 A
Inkerval
off

| General | config | Mode | Rangs | Temp. Corr. |

Single

Continuous

Interval

[ Quality Assistant

[ 0.10 % & |50 s

2

default Yalus

Interval Time

Zount

10

2DD|

[V Fied interval time

[ autosafe USE

Load Defaults

Instruction Manual Winding Resistance Meter

Type WR50 / WR14

In the instrument operating menu, first, select
the suitable test current. Select as high as
possible but not more than 10-15% of windings
rated current as more than this value affects the
winding temperature.

For the measurement mode, please select the
interval mode. In mode setup, “interval time” is
the time between each two measurement
points. A reasonable value is 10s.

“Count” is also the maximum number of points
during measurement. When all points
measured, the measurement and timer stop
automatically. It is recommended to set count at
least 200, So measurement time would be for
example 200x10s=2000s or 33min which is
enough even for large power transformers.
Consequently, you can set it to the maximum of
2000, and later you can stop the measurement
and timer manually.
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[General I Config | Mode |Range ITemp. Corr, |

[ Quality Assistant

Single 00w o [

| default Yalue |

Continuous
Interval Time |1IZI :I
Interval Count 200
I|7| Fived interval time:
[ TALtoSate USE

[General I Config IMDde IRange |Wl

|Sh|:|w Rx as Temp EI

Coeffici R1@ref
© ot

O'}il 225 °C)
{ ) User defined

Reference Yalue
25( °C TExt

Temp. Correction
OFf

3.612 mQ

Load Defaults

Caption| | [ 5= 0 16 42
Range: 10,04
Mode:  Interwval

4 97 18 Q Status:  ©On
L]

Caption| A% -t

T2: - o

| Starkt || 0:00:13 ” Stop

Setup || Profile |

Fixed interval time is an optional setting to store
data points exactly at multiple of interval time.
The first point is different and always measured
immediately after when current injected to
windings. The following example represents the
difference when the interval time is 10s:

Fixed interval time selected:
[56s, 60s, 70s, 80s, ...]

Fixed interval time not selected:
[56s, 66s, 76s, 86s, ...]

In the temperature correction setup, optionally
you can select “Show Rx as Temp”, so you can
see the actual calculated winding temperature
during the measurement. For this, you should
input the required parameters. Apart from
winding material (Cu, Al or user defined),

you have to input also reference resistance
values for each channel (R1@ref and R2@ref)
together with reference temperature (Reference
value).

When there are built-in oil thermometers on the transformer, it is highly recommended to write oil
temperature values at the instant of the shutdown and also later at the end of the measurement.
The external cooling medium temperature (or ambient temperature in case of air) should also be
measured and recorded. These values are useful for extrapolation later.

Optionally, you can measure transformer oil temperature during the test using temperature
sensors. When they are connected, the temperature values are store automatically and

Instruction Manual Winding Resistance Meter
Type WR50 / WR14
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synchronously with resistance data points during the measurement. The recorded data can later be

used for temperature rise calculation.

Range: 15,04
Mode:  Interwval
Skatus:  OFf

Caption

(= § 1403 |

By preparing the instrument using the above
notes, the instrument is then ready for
measurement. At the instant of the shutdown
press the “Timer” button to record the time so
later the aimed winding temperature rise can be
estimated at time equal zero (t=0) which is
exactly at the instant of the shutdown. After
connection setup, the measurement can be
started by pressing “Start”. The measurement
will be stopped automatically when the
scheduled time ends. Alternatively, if would like
to finish the measurement earlier, you have to
tap on the “Stop” button. The timer will continue
to operate and you can stop it by tapping on it.

When the measurement is finished, it is time for analysis and calculation. Following instruction

explains the procedure.

Mame:.Demao YMynd

ERated Voltage
--Primargr ¥r

: --Secc\ndargr vn — 0

--Na.me Flate

é--Results
--DIR: 05.01.2Z006 12:23 =3
--DIR: 05.01.2021 15:05 R3]
--DIR: 07.01.2021 14:50 (7

05 1 10:46
05.01.2021 10:46

C
05.01.2021 10:46 C 1504
03,.01.2021 10:46 C

Dietails Diagram Delete

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

In Profile->Info, select the desired result item
and open the measurement items by click on
“Result” button.

It is always recommended to use profile for
temperature rise test. If the test performed
without activating profile, you can access the
results directly from the measurement display
by selecting “Results”.

From the list of measurements, select the
desired item and tap on Diagram button to open
the measurement curve. If you press the
“Details” button, all measurement data would be
represented in details in a table format.
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Heat Run Test

Select |1 d:H1-HO [H1-HO] Tap +1 El

The diagram first shows the resistance values.
Tap on the “Show 8” button to switch to
temperature diagram or “Setup HRT” window.

Select |1 diH1-HO [H1-HO] Tap +1 |

|
222 If you see the temperature diagram for the first
0 Ty, - time, you see only the points without analysis.
740 ”*‘***M For curve fitting, you have to tap on the HRT
F2.0 H
e vy Setup button to adjust parameters.
E&.0 *
EE.O °

000 1:00 2i00 00

I Shaow R, IHRT Setupl Print. . I

Heat Biin Tast
Setup HRT

Rref

Rl |35a.na o | | 5 In Setup HRT window, input reference
Tk 234.5] @) Cu (234 5°) () | (225°C resistance and temperature in Rref/R1 and Tref
®cut ) O : field. Also, select the winding material or adjust

Oil Temp. Model Som Skip Datapoints the temperature coefficient in the Tk field.
[6cil lin =] [ 0
Ot=0 Ot=end Fecm Then please select the oil temperature model.
|D.D |||:|.|:| ||D.D | °C |

r I I I 1K 1
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Heat Biin Tact
Setup HRT

Tref Undate
=

[ (234.5°) () &l (225°C)

Bt=end Pecm

Skip Datapoints

|E|.D | |IZ|.IZ|

o=

Heat Riin Tact
Setup HRT

B0il const a [Tref Update
a0l lin _jl
B0l exp
Aol T1 (U (234,57 O Al (225°C)

aoil T2
ROl Avg(TLT2Y | ™ Skip Datapoints
MNone hd
Bt=0 Bt=end Bacm
|EI.D | ||:|.|:| | |D.D | e

r I I I -I

Heat Riin Tast
Setup HRT

Rref

R1i |350.DD m

23

Tk @ Cu (234.5%) ) Al (225500

Oil Temp. Model Born

Skip Datapoints

[6cil lin ~] [ 1
Ht=0 Ot=erd erm
|?2 | |59 | |D.D | o

r I I I I
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Select “60il const” model if you want to consider
the oil temperature a constant value during the
test. The constant value then should be input in
“0t=0" field.

Select “00il lin” if you want to use the linear
model. You have to input the oil temperature at
the instant of the shutdown and also the
temperature at the end of measurement in
“0t=0" and “Bt=end” respectively.

Select “00il exp” if you want to use the
exponential model. You have to input the oll
temperature at the instant of the shutdown and
also the temperature at the end of measurement
in “0t=0" and “Bt=end” respectively. Additionally,
you have to input external cooling medium
temperature (in case of air, ambient
temperature) in “Becm” field.

Select “00il T1” or “B0il T2” if you have
measured oil temperature with temperature
sensors during the test. In this case, no
additional parameter is required.

If you have measured oil temperature at
different location of the transformer tank with
two temperature channels, you can use the
average of measurements by selecting “B0il
Avg(T1,T2)” model.

When you believe that one or more
measurement points are not valid, input the
number of points you want to skip in “Skip
Datapoints” field. This is important since at the
beginning of the measurement normally it takes
time for the instrument to saturate the core and
read the stable values.

When adjusting the model and parameters are
done, tap on the “update” button to see the fitted
curve and calculated results.
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Select

Heat Run Test

|1 diH1-HO [H1-HO] Tap +1

B=8.1" Bwi=80.1 Tw=23.4min

=l

a4.0 ®
gz.0*

80,0
Fans

Fe0

40 ¢

Fne

LT
£2.0 ¢

B&.0°
U]

1:00

=00

<00

]

E:01

EETN

tupsl Print.. I Save I Esc I

Finally, you can see the results. Two curves
would be added to the diagram. The black curve
is the winding temperature fitted curve and the
brown curve is the measured or estimated oil
temperature during the test. Over the diagram,
you can see the estimated values. “B” shows
the winding and oil temperature gradient at the
instant of the shutdown. “Ow0” shows the
estimated winding temperature at the instant of
the shutdown and “Tw” shows the winding
thermal time constant estimation.

The results can be printed or can be saved as a graphical interchange format file (gif) easily by
tapping on the “Save” button. The values of the corresponding measurement are also stored under

Remarks.

The (if file is attached to the measurement data. If you export the data to a USB Key, the file will
be located in the directory \RAYTECH\DATA\Transformername\

Mo Solution found

Heat Run Test
Select |1 diH1-HO [H1-HO] Tap +1 =l

U]

100

00

00

Sia

&0

| stown [t

Instruction Manual Winding Resistance Meter
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If parameters adjusted wrong, then the system
cannot fit the curve correctly. In this case, the
system shows wrong results which do not make
sense or when it is obvious for the system that
the parameters adjusted far wrong it shows “No
Solution found” message instead.
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7.3 Battery Option WR14R"®
The WR14R is available with Battery and/or Mains operation.

With the battery operating feature, the measurement will not halt if power is interrupted on the
mains input. This feature is very helpful if continuous tests are being conducted. e.g. heat run tests.

Continuous
Off If you have the Battery Option, there is a Battery
Symbol on the top of the main screen. It
indicates the Battery status and the charging
condition.

With a full Battery you are able to measure 200
single measurements at 15 Amperes.

’ Start ” Store Demag

Mains supply present

A Mains (plug) connector symbol shown inside the Battery and the green LED on the power switch
is Blinking. This indicates that the system is connected to the mains.

Battery charging

The area inside the Battery indicator moves from the left to the right with a blinking green LED on
the Mains power switch indicating that the battery is being charged.

Charging condition
Visual indication of the area inside the Battery indicator dictates the charging condition:

If the Battery area is completely filled green, the Battery is 100% charged.

16 This Option is standard in the WR14 (field case version)
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5.04
Conkinuous

off Low Battery

If the battery is low on charge a Battery warning
message will be displayed.

If conducting a measurement and this message
appears, the measurement doesn’t stop, but
you are not able to start a new measurement
until the mains supply is connected.

5.048
Mode:  Continuous
. Off

Very low Battery

Too Law Battery - Shutrdown in: If the battery charge is extremely low, the WR14

253 displays a second warning message and
e ection | powers down the system until a mains supply is
I connected.
| Start || Store ” Demag I Setup || Results |
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7.4 Cable extension WR100

7.41 WRO112

The WR100-12R is available with the optional 10m cable extension sets for the Plug type cable
sets (Note: Cable sets with the ring lug connectors do not have this option available). The Plug
type connector locking system operates on the “push-pull” principle. It self locks when connected.
To disconnect the Plug type connector, push in first then pull out.

Connectors that become dirty should be cleaned with industrial alcohol before connecting.

The WRO112 consists of the following cables:

00 B8 ©

2x 10m Extensions for the 2x 10m Extensions for the 2x 10m Extensions for the
Current cables Potential cables: Channel 1 Potential cables: Channel 2

It is possible to connect multiple 10m extensions together to increase the length.

Instruction Manual Winding Resistance Meter
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7.4.2 WRO113

The WR100-13R is available with the optional 10m cable extension sets for the Plug type cable
sets (Note: Cable sets with the ring lug connectors do not have this option available). The Plug
type connector locking system operates on the “push-pull” principle. It self locks when connected.
To disconnect the Plug type connector, push in first then pull out.

Connectors that become dirty should be cleaned with industrial alcohol before connecting.

The WRO113 consists of the following cables:

2x 10m Extensions for the
Current cables

© 8 8

2x 10m Extensions for the 2x 10m Extensions for the 2x 10m Extensions for the
Potential cables: Channel 1 Potential cables: Channel 2 Potential cables: Channel 3

It is possible to connect multiple 10m extensions together to increase the length.
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7.5 Cable extension WR50
7.5.1 WRO102

The WR50-12R is available with the optional 10m cable extension sets for the Plug type cable sets
(Note: Cable sets with the ring lug connectors do not have this option available). The Plug type
connector locking system operates on the “push-pull” principle. It self locks when connected. To
disconnect the Plug type connector, push in first then pull out.

Connectors that become dirty should be cleaned with industrial alcohol before connecting.

The WRO102 consists of the following cables:

2x 10m Extensions for the 2x 10m Extensions for the 2x 10m Extensions for the
Current cables Potential cables: Channel 1 Potential cables: Channel 2

It is possible to connect multiple 10m extensions together to increase the length.

Instruction Manual Winding Resistance Meter
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7.5.2 WRO103

The WR50-13R is available with the optional 10m cable extension sets for the Plug type cable sets
(Note: Cable sets with the ring lug connectors do not have this option available). The Plug type
connector locking system operates on the “push-pull” principle. It self locks when connected. To
disconnect the Plug type connector, push in first then pull out.

Connectors that become dirty should be cleaned with industrial alcohol before connecting.

The WRO103 consists of the following cables:

:i‘ : / |
2x 10m Extensions for the
Current cables

2x 10m Extensions for the 2x 10m Extensions for the 2x 10m Extensions for the
Potential cables: Channel 1 Potential cables: Channel 2 Potential cables: Channel 3

It is possible to connect multiple 10m extensions together to increase the length.
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7.5.3 WRO402

The WR14 is available with the optional 10m cable set instead of the 5m standard cable set.

The WRO402 consists of the following cables:

2x 10m Potential cables 2x 10m Potential cables
Channel 1 Channel 2

2x 10m Current cables

When ordering optional WR0402 with a new system, the standard 5m cable set is omitted.
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8 Technical Specifications
8.1 WR50-1x

8.1.1 Features

Large measurements range from very low values 0.00pQ up to 100kQ

Adjustable output current between 25mA and 50A

Advanced transformer core demagnetization

Very fast charge and discharge of high inductive loads up to 1500 Henry

Fully automatic cooling curve analysis (option AHRT 01)

The enhanced smart heavy-duty protection system

User-friendly user interface

WR50-12: Two measuring channels which enable measuring low voltage and high voltage
side simultaneously

WR50-13: Three measuring channels which enable measuring low voltage, high voltage
and tertiary side simultaneously

Complete automatic calibration system and system diagnostics

3 temperature channels for automatic temperature correction of measured resistance
Pure filtered DC Power source for the highest accuracy readings

Smart cooling system to dissipate the internal heat

Easy storage and printing of test results while the test system is measuring

Test object Profile creation, import and export

Plot the measurement results as a function of tap or time on display

Data exchange via USB-Key, serial cable and USB cable

Report generation in various formats

Full remote-control option from T-Base Pro PC software, or custom code by using
Command Set

Software and firmware update

* Raytech technical support

e 2 years standard warranty

Instruction Manual Winding Resistance Meter
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8.1.2 Specifications'’

Area of use

Enclosure

Supply

Rated input voltages
Absolute input voltages
Consumption power
Mains protection
Output power

Test current user selectable
Max. test voltage
Display

Input devices

Front panel

Interfaces

Internal memory storage
Printer

Operating temperature

Storage temperature

Humidity

Pollution degree

Altitude

Degree of protection (closed door)
Degree of protection (open door)
Size

Weight (instrument)

Weight (accessories)

Shipping weight and package size

Portable to use indoor and outdoor including heavy
industrial electromagnetic environments

Industrial high-impact plastic case
IEC60320, C13/C14 mains connector, CAT I
110/240 VAC @ 50/60Hz, automatic ranging
90-264 VAC @ 47-63Hz

Max. 1500VA

Thermal 2-pole circuit breaker

Max. 1200W

0.025-50 ADC

50vDC

5.7" TFT Color LCD

Touch screen, support mouse and keyboard
Sealed, anodized

2 USB 2.0 full speed (1 host, 1 device) and 9 Pin RS232
serial

10000 test results

Internal 1.9" thermal printer, support external printer direct
connection

-10°C (14°F) to +55°C"® (131°F)

-20°C (-4°F) to +70°C (158°F)

5%-95% relative humidity, no condensation

2

Up to 2000m (without derating)

IP67, dust-tight and water immersion up to a 1-meter depth
IP20

L: 525 mm (20.7”) W: 437 mm (17.2”) H: 213 mm (8.4")
16.6 kg (36.6 Ibs.)

Please contact

Please contact

17 Specifications are subject to change without any notice
18 Output power derating for ambient temperature 40°C to 55°C: 5%/°C

Instruction Manual Winding Resistance Meter
Type WR50 / WR14
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8.1.3 Standard and approvals

magnetic field

Safety IEC 61010-1

RF emission CISPR 11

Emission: Current harmonic IEC 61000-3-2
emission
Class A ;
Flicker and_voltage IEC 61000-3-3
flactuations
Electrostatic discharge IEC 61000-4-2
(ESD)
EMC
IEC 61326-1 ' Electromagnetic field IEC 61000-4-3
Immunity: Burst IEC 61000-4-4
industrial Surge IEC 61000-4-5
electromagnetic Conducted RF IEC 61000-4-6
environment

Power frequency IEC 61000-4-8

Voltage dip IEC 61000-4-11

8.1.4 Measurement Parameters
Current Range Measuring Range Accuracy Resolution
30 - 50A 0.00uQ - 1.3Q + 0.1% Rdg = 0.05pQ 5 Digits or  0.05uQ
15 - 30A 0.0pQ - 3.3Q +0.1% Rdg + 0.1uQ 5 Digits or  0.1uQ
8 - 15A 0.0000mQ - 6.3Q +0.1% Rdg % 0.2uQ 5 Digits or  0.2uQ
3 -8A 0.0000mQ - 16.7Q +0.1% Rdg * 0.5uQ 5 Digits or  0.5pQ
1 -3A 0.000mQ - 47.2Q +0.1% Rdg * 1uQ 5 Digits or  1uQ
0.7 - 1A 0.000mQ - 71.4Q +0.1% Rdg * 2uQ 5 Digits or  2uQ
0.3 - 0.7A 0.000mQ - 167Q + 0.1% Rdg * 5uQ 5 Digits or  5pQ
0.1 - 0.3A 0.00mQ - 500Q +0.1% Rdg + 10uQ 5 Digits or  10uQ
25 - 100mA 0.00mQ - 2kQ +0.1% Rdg * 20uQ 5 Digits or  20pQ

- 25mA 2kQ - 10kQ + 0.2% Rdg +200mQ 5 Digits or  200mQ

- 25mA 10kQ - 100kQ + 0.8% Rdg = 20Q 5 Digits or  20uQ

Resistance range: 0.00 uQ to 100 kQ
Inductance range: up to 1500 Henry

Instruction Manual Winding Resistance Meter

Type WR50 / WR14
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8.2 WR14
8.2.1 Features

* Lightweight and battery operated

» Large measurements range from very low values 0.00uQ up to 100kQ

» Adjustable output current between 25mA and 15A

» Advanced transformer core demagnetization

» Fast charge and discharge of high inductive loads up to 1500 Henry

* Fully automatic cooling curve analysis (option AHRT 01)

* The enhanced smart heavy-duty protection system

» User-friendly user interface

« Two measuring channels which enable measuring low voltage and high
voltage side simultaneously

« Complete automatic calibration system and system diagnostics

« 2 temperature channels for automatic temperature correction of measured
resistance

« Pure filtered DC Power source for the highest accuracy readings

» Easy storage and printing of test results while the test system is
measuring

» Test object Profile creation, import and export

* Plot the measurement results as a function of tap or time on display

» Data exchange via USB-Key, serial cable and USB cable

* Report generation in various formats

» Full remote-control option from T-Base Pro PC software, or custom code
by using Command Set

« Software and firmware update

* Raytech technical support

* 2 years standard warranty

Instruction Manual Winding Resistance Meter
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8.2.2 Specifications'

Area of use

Enclosure

Supply

Battery

Rated input voltages
Absolute input voltages
Consumption power
Mains protection
Output power

Test current user selectable
Max. test voltage
Display

Input devices

Front panel

Interfaces

Internal memory storage
Printer

Operating temperature

Storage temperature

Humidity

Pollution degree

Altitude

Degree of protection (closed door)
Degree of protection (open door)
Size

Weight (instrument)

Weight (accessories)

Shipping weight and package size

Portable to use indoor and outdoor including heavy
industrial electromagnetic environments

Industrial high-impact plastic case
IEC60320, C13/C14 mains connector, CAT I
Lithium-lon battery, 14.8V/ 6 Ah

110/240 VAC @ 50/60Hz, automatic ranging
90-264 VAC @ 47-63Hz

Max. 150VA

Internal fuse

Max. 90W

0.025-15 ADC

30vDC

5.7" TFT Color LCD

Touch screen, support mouse and keyboard
Sealed, anodized

2 USB 2.0 full speed (1 host, 1 device) and 9 Pin RS232
serial

10000 test results

Internal 1.9" thermal printer, support external printer direct
connection

-10°C (14°F) to +55° C (131°F)

-20°C (-4°F) to +70°C (158°F)

5%-95% relative humidity, no condensation

2

Up to 2000m (without derating)

IP67, dust-tight and water immersion up to a 1-meter depth
IP20

L: 470 mm (18.5”) W: 357 mm (14.1”) H: 176 mm (6.9”)
9.4 kg (20.6 Ibs.)

Please contact

Please contact

19 Specifications are subject to change without any notice
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8.2.3 Measurement Parameters

Current Range Measuring Range

10 - 15A 0.00upQ -1Q

5 - 10A 0.0pQ - 3Q

1 - 5A 0.0000mQ - 15Q

0.5 - 1A 0.000mQ - 30Q

0.1 - 0.5A 0.000mQ - 300Q

25 - 100mA 0.00mQ - 1200Q
- 25mA 1.2kQ - 10kQ
- 25mA 10kQ - 100kQ

Resistance range: 0.00 uQ to 100 kQ
Inductance range: up to 1500 Henry

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Accuracy

+0.1% Rdg
+0.1% Rdg
+0.1% Rdg
+0.1% Rdg
+0.1% Rdg
+0.1% Rdg
+0.1% Rdg
+ 0.5% Rdg

+ 0.1uQ
1+ 0.2uQ
1+ 0.5uQ
+ 2uQ

+ 5uQ

+ 20uQ
1+ 100mQ
+10Q

Resolution

5 Digits or
5 Digits or
5 Digits or
5 Digits or
5 Digits or
5 Digits or
5 Digits or
4 Digits or

0.05uQ
0.1uQ
0.5uQ
1uQ
2uQ
10uQ
200mQ
20Q

Page 87 of 126



9 Interfaces

9.1 Hardware
9.1.1 RS 323

RS 232

1 x RS 232, 9 Pin

Pin2 TxD (WR-> Host)
Pin 3 RxD (Host-> WR)
Pin5 GND

Interface Parameters:
(fixed, unchangeable)

Port RS232

Baudrate 38400Baud

Databit 8 Bit

Stopbits 1 Bit

Parity No
9.1.2 USB

— o]

-~ -~

USB-Master USB-Slave
Standard 2.0 Standard 2.0

Instruction Manual Winding Resistance Meter
Type WR50 / WR14
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9.1.3 Extern

9.1.3.1 Standard type

The standard type has 4 pins. You can use pin 3 and 4 to connect an external Warning Light or
Beeper to indicate a Dangerous condition.

Pin 4 //\\\ Pin 3

Extern
Front View

There is an internal Relay whose contact is connected to the plug “Extern”.

An external power source and a Warning Light or Beeper may be connected to pins 3 and 4 to
indicate a Dangerous condition. See: Example for connecting an external warning device below.

Use the working contact between Pin 3 and Pin 4, maximum Load 60VDC/30VAC? 2A.

PN4d — — 1t Pin3

Internal
Relays

The contact is open when the system is Safe.

The contact is closed when the system is Unsafe.

Pins 1 and 2 on the Extern connector: These pins are for Raytech Service use.
Do not connect anything to these pins!

Standard type with 4 pins:

Connector in the instrument Extern
Lemo: ERA.1E.304.CLL Lemo: FFA.1E.304.CLAC60
RAN: 40894 RAN: 40895

20 If you want to use higher voltage, please contact Raytech.
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9.1.3.2 Example for connecting an external warning device

O 24v
Max 60VDC/30VAC 2A
® O GND
External
o Flashlight
Extern
Front View

9.1.3.3 Extended Safety Circuit type
The Extended Safety Circuit type has 6 pins.

Pin 5

Extern

Front View

You can use pins 3 and 4 to connect an external Warning Light or Beeper to indicate a Dangerous
condition. The function for these pins are the same as with the standard type, see chapter 9.1.3.1
Standard type on page 89.

Pins 1 and 2 on the Extern connector: These pins are for Raytech Service use.
Do not connect anything to these pins!

Instruction Manual Winding Resistance Meter
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Pin 5 and Pin 6 is part of the extended safety circuit. When these contacts are open the instrument
acts as if the emergency stop has been pressed. Pin 5 and 6 must be closed with an external
switch or shorting plug.

without external safety circuit with external safety circuit

V+

> External Safety
T Interlock

N N

Internal Internal
Emergency Emergency
Signal Signal

Install the shorting plug shown to use the instrument without the extended safety circuit.
Pin 5 and Pin 6 are shorted together in the plug.

e

Extended Safety Circuit type connector with 6 pins:

Panelmount Connector (on instrument) Cablemount Connector (Extern)
Lemo: ERA.1E.306.CLL Lemo: FFA.1E.306.CLAC60
RAN: 40802 RAN: 40803
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WRS50-12 /13

Winding Resistance Meter 50A

Raytech GmbH, Oberebenestrasse 11, CH 5620 Bremgarten, Switzerland



Raytech -

SWITZERLAND

Contents
N = 1Y =T o T = 7= T T TN e o TR 94
I D 1= Y= o3 ] o) 1T TR 94
A.2 ApPlication EXAmMPIE........ouuuii e e aaaaaaae 94
A.3 ConCept OFf T-BASE ProO.......uueiiiiiiieeeeeeeeeeeee e 97
A4 Components Of T-BASE ProO........uuuuiiiiiiiiiiiiieiieeeeeeeee ettt 97
A.4.1 T-Base Pro —totally free..........uiiiiiiii s 97
A.4.2 Create your Add-On with T-Base SDK ..., 97
A.4.3 T-Base Pro Remote Option for Raytech Devices...........ccccccviiiiiiiiiiiiiiiiee, 97
A.4.4 Proprietary Add-ON - SEQUENCE........cooeeei e 98
A.4.5 Proprietary Add-On - Remote I/O to external Software...........ccveveevveeiieeiieiieeniennnn.. 99
A.5 Graphical USer INTEITACE. ........uuiiiiiiiiiiiiiiiiitie ittt aesaesesaesreesarsseasrsresesnsnnnees 100
A.6 USB Driver for T-Base Pro......ccccoiiiiiiiiiieiece e nnnennees 101
B Software Development Kit (SDK)........ooiiiiiiiiii e 102
O T o Y Tor =N 1V, [ To [T PR 103
C.1 Calibrate TOUCNSCIEEN.......ccoi e, 103
C.2 Show Ground WarNING.......ceeeieiiiiiiiiieeie et re e e e e ee e 104
L2 T 00 VST =T o 7T = o] RS 105
C.4 Raytech USB Driver for T-Base........cciiiuuiiiiiiiiie et 106
C.4.1 Active SYNC fOr TOOIDOX.........uuiiiiieieiiiiiiie et e e e ee e e e e e 106
D COMMANG SYNTAX.......ueieeiiiiieie et e e et e e e e e e e s e s e e e e e e e e e e e b e e e e e e e e e e aaaa 107
D.1 Serial INTEIrfaCE. ... .. et e e e e e e e e e e 107
D D W ] = B ] (=T o = Vo Y PRSPPI 108
E USB Printer INfO.... .. e nannnnnnnn 109
F Measuring high- and low-voltage-Side iN SErES.........uuuuuuuiniiiiiciieee e, 110
G Measuring with 2 WR-Meters atthe same time.................... . 113
L B 1Y 0 =T | 1= 174 1 o RSN 115
Y0 o 1= = R 117
J Warranty CONAItIONS. ......ooiiiiiii et e e e e e e e e e e e e e e e e e e e e eeeas 118
K EITOr MESSAGES. ...ttt ettt e e e e ettt e e e e e et e e e e e e e e annneeeeee s 120
[ o T8 o] (=3RS oo (] T RSP RPPPRRN 122
I = T Y (=T o =T o = PSR 124
NN T 0] o ¢= o £ PP 126

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 93 of 126



Raytech

SWITZERLAND

A Raytech T-Base Pro

A.1 Description

T-Base Pro is a powerful tool to remotely control Raytech test instruments, exchange data and
analyse measured data. It runs on Windows based PC with a modern graphical user interface
which makes it easy and intuitive to operate. Any custom request or special feature can easily be
added with a custom Add-On.

Example:

T-Base Pro

ifil, \ Eteaps

‘/f'
& - 3

s

Advantages & Features:

Import transformer name plate data and
measuring results from devices by USB with a
few clicks

Generate transformer name plate data sets
on your PC and export them to devices

View measurement data in a table or diagram
Control devices by remote (option)
Generate, save and print test reports

Store all your data in one database organized
by transformers, not measuring method

Use powerful search functions to find your
measurements quickly

Work with a clearly arranged user interface

Easily integrate individual software plug-ins to
expand the T-Base Pro to meet your needs.

A.2 Application Example

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Repaort

/' T

Wt

Data Base
Server

Specifications:
Operating Sys: Min. Windows 7

Hardware: > Pentium 4,
3.2GHz,1GB Ram
Core2 recommended

Min. Screen: 1024 x 768 pixel
Recommended: > 1680 x 1050 pixel

Included
* Native Raytech USB Driver

¢ Documentation

Options
¢ Database located on server

» Synchronize with external server
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Customers
Data Base
(external)

T-Base System

Custom Add-On

T-Base SDK

Raytech native
USB or Serial
Driver

Remote I/O
To external
Software

Email
Tool

\‘ (external)

T-Base Pro

Sequence

A S .
CATUY
Automatic Transformer Observing System
¥
Winding 4'7 .
»| Resistance [— | MUltIRIexer
£ I >
a2 —
2 [ |
< Y | ﬁ
2 -
5 Wl_ncllmg J Multiplexer
® > Resistance —| I: 4
T ]
§ r
©
s '
¢
Turns Ratio _\— Multlglexer
[
Overview

The example shows a powerful measuring system with remote control, data exchange and
analysis. Pictured above is the Raytech Automatic Transformer Observing System called ATOS
which is fully controlled by the T-Base Pro software. Add-Ons complete the functionality to fit into a
transformer manufacturing test flow. It runs on a Windows based PC and is operated on an easy to

use graphical user interface.
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Description

Raytech Automatic Transformer Observing System ATOS combined with T-Base Pro software is
an extremely powerful system for transformer measurements. With one cabling, all winding
resistance and turns ratio measurements are done easily. Operation of the devices can be done by
touch screen, or on a remote computer using T-Base Pro.

Compared to measurements with simple devices, measuring with an ATOS leads to drastically
reduced measuring time and increased performance. Using T-Base Pro makes data collecting with
a memory stick unnecessary.

ATOS components are connected by USB or RS232 to your computer. The software link from
devices to the operating system is done by the Raytech native Driver. This software Driver is
included with the T-Base Pro release.

With T-Base Pro, creating transformer profiles and importing and exporting of measurements are
accomplished much easier then manually performing these operations.

Powerful search functions and a modern graphical user interface support users in handling
transformer profiles and measurments. Test Reports are available in several output formats.

Complete automated transformer measurements are accomplished with the Sequence Add-On. Al
settings of Raytech devices are available by remote and can be configured individually. And any
test procedure based on the available devices can be defined.

In the previous example, a Custom Add-On sends passed transformer measurements in the
required format to the factory data base. Access to any data set in this data base is also provided
by this Add-On. Add-Ons can be programmed by Raytech, a customer or a third party using the
provided Software Development Kit (SDK).

The Raytech Add-On Remote 1/O to external Software sends email notifications to supervisors
when a transformer is tested successfully or if a failure has occurred.
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A.3 Concept of T-Base Pro

The basic T-Base Pro software is free to everyone. It consists of the Raytech native driver, internal
data base, possibilities to create and handle transformers and measurements and, of course, the
graphical user interface.

A Software Development Kit (SDK) to create your own custom Add-On is also provided.

Proprietary Raytech Add-Ons are available as an option.

A.4 Components of T-Base Pro
A.4.1 T-Base Pro - totally free

* Import transformer name plate data and
Raylech native measuring results from devices via USB device,
USB driver T-Base Pro USB key or RS232 with a few clicks
* Generate transformer name plate data sets on
your PC and export them to devices

Data

Exchange * View measurement data in a table or diagram
- * Generate, save and print test reports
I » Use powerful search functions to find your
g measurements quickly

» Work with a clearly arranged user interface

A.4.2 Create your Add-On with T-Base SDK

Custom Add-On . .
T-Base Pro is designed as an open platform. A

T-Base SDK Software Development Kit (SDK) to create custom
Add-Ons easily is provided by Raytech.

Data
Exchange

A.4.3 T-Base Pro Remote Option for Raytech Devices
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The T-Base Pro remote option of Raytech devices
can be unlocked by entering a license key.

Raytech native
AV T-Base Pro

Data
Exchange

An unlocked device can be remote controlled by a
graphical user interface on T-Base Pro. No
additional programming is needed.

Every T-Base Pro can control several Raytech
T ‘7 devices, as long as the license key has been
' entered and the devices are unlocked.

@
y,

A.4.4 Proprietary Add-On - Sequence

Sequence is an existing Add-On to control Raytech

Raytech native devices and doing complete transformer
USB driver AE-CECAA R Sequence measurements in a free programmable measuring

process, including winding resistance and turns
ratio measurements.

Test procedures can be defined individually.

Eat: Remote
cangey oo Remote Options needed for Raytech devices are
™ «-[ included in Sequence
.

-

4

X13124A3
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A.4.5 Proprietary Add-On - Remote I/O to external Software

Remote 11O Raytech native
To external USB or Serial T-Base Pro
Driver

|

|
Data | Remote
Exchange I

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

This is a basic Add-On provided by Raytech. It calls
any program with a parameter on a PC. An XML
file as return value is accepted.
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A.5 Graphical User Interface

Raytech T-Base Pro has a modern and comfortable graphical user interface. Some of its
components and basic functions are explained in the following pages.

Ribbon Taps
—
=
= _
@ Wl oan | Repom pmony I
E o o - et TH Chagin L1d " I Lot = g | e o date [1y] | K
AR - I RS o ra
_§ Mew  Cpan Dninie -::;-uw Brece P Chach Dol e L i SI| e [ s i D) K
= iecion,
(52
— A
T
Dyn5
M L i
W Tree
-
Roxation Bepa
R =
ana [T
= WRTCR
1nn. “_ﬂ'\.nl e
oo Mo G,
T R Py
A0k Sl
= P Lacaion
S
4 [
o U Geee 1
W o e
Profile Manager Content Window Frofile Info

Raytech T-Base Pro is a full multi-tasking system. For instance; a measurement with long
duration can be started and while it is running, the user can create new profiles, exchange data
with other devices, start another measurement and so on.

Every running process will create a new ribbon tab in the ribbon menu on top of the window.

The profile manager on the left side of the window is an explorer style which shows all
transformers, with measurements, stored in the data base. A hierarchic illustration helps to get a
quick overview.

When a profile is selected on the right boarder in the profile manager, the most important
information about a transformer and its profile are displayed. The profile info section is a useful
tool to find a required profile when browsing manually through a transformer data base.

Details of selected profiles and measurements are shown in the content window. This section is
built up dynamically and changes its content based on the selection in profile manager.
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When remote control is chosen for a device a new ribbon tab is created and automatically

selected. Running processes like remote control or data exchange will not be affected. The newly
created ribbon tab may appear differently for several Raytech devices.

The device control section contains all options to set up a device and do measurements. With a

few clicks a measurement is started and the results are displayed in the results section
immediately.

Details about the device status and communication are shown in the status section. In the screen

example below a winding resistance meter is connected. The meter status is safe and data
exchange is listed in the console.

= [l 200 ) ) Mt e
E F okl AB[s] LT wble] Mot | | Timmgs oo CHF -
E w10 Wi Zm i
[&] aton wA-b Aii ator b i o izl = — =
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'g 9.165 ma -9.,871 md
] o & |
e 8
e =
- R
e ]
............. ettt bbbttt bt
0y CelC 7 003 ] o
o S OeHe T |
“ 4 '"—v—"
L
Results Section Sataus

A.6 USB Driver for T-Base Pro

The USB Drivers must be activated to allow communicaton between the Raytech instrument and a
computer. This is accomplished by entering a simple Service Code: 2001#

This is described further in chapter C.4 Raytech USB Driver for T-Base on page 106.
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B Software Development Kit (SDK)

The SDK is a device management software with various possible applications. It is essentially a
software layer (or driver) that resides between the Operating System (OS) IO system, custom
Windows Application and Raytech instruments. The SDK with native Raytech USB Driver for
Windows provides the OS with full device functionality, appearing to OS as a Raytech USB device.
This software can also be used without native Raytech USB drivers to control the device over the
standard RS 232 Serial port.

It is a powerful tool to write easily customized Software to control the Raytech Instruments.

For more information download the SDK Quick Start Guide at www.raytech.ch.
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C Service Mode

The Service Mode has limited access. There are several codes accessible for setting parameters.

General |M0de IRange ITemp. Carr, ICDIDrs I

Cison
& lternative | 7 || g ” 9 | =lenks
R1 E guge | From the main screen press 'Setup'. Then in the
R2 [z | 4 ” > ” 6 | Settings_| General screen press 'Service Mode'. Enter the
| 1 || > ” 3 | bout | corresponding code or Exit by pressing '#'.
| - Prinker I
[] Length g jce Made |
"o | Lol |

C.1 Calibrate Touchscreen

The touch screen parameters can be calibrated by the enduser. Enter code 0000# and follow the
on screen instructions as depicted below.

You will see the following screen:

I |
afully press and briefly hold stylus on the center of the tan Press and hold stylus on the center of the target

Repeat as the target moves around the screen. .
Press the Esc key to cancel, until the cross moves.

Repeat as the target moves around the screen.

+ If a keyboard is connected, press Enter to
accept the new parameters or Esc to escape.

If a keyboard is not connected, press anywhere
on the screen to accept the new parameters.
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C.2 Show Ground Warning?'

Enable or disable a safety ground warning message when the instrument is powered on by
entering the Service Code 0200#

rzeneral |Cunﬁg Il"-"lDdE IRange ITemp. Carr. |

[ Show Mouse Cursor

[ UseBrofile
Please Confirm

AN

[]Lengh Correction | et || Service Mods

Load Defaults

Show Ground Message?
{Current: Yes)

Select Yes to enable the message.

Select No to disable the message.
| No | ‘ Cancel |

Caplion

[ == 0 1700

Range: 5.04
Mode:  Single
Skatus:  OFF

If the ground warning message is enabled, it will
be displayed at every boot-up of the instrument

and the message must be acknowledged to
continue.

21 Only active in the WR14
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C.3 CSV Separator

For the export of the data in a csv-file?” you are able to change the separator.
You can set the CSV Separator with the following Service Codes:

e (CSV Separator';' Code 2010#
e (CSV Separator',' Code 2011#
e CSV Separator '\t' Code 2012#

General |Canﬁg Il"-"lDdE IRange ITemp. Carr, |

[ Shaw Mouse Cursar
D Use Profiles Firmware pdate

BT c2se conm (T3 £ EE0 Example:

i
& Cov Separatar ' f—— : After entering the Code '2010#' in the Service

buk 107
rinter | MOde’ the CSV Separator IS

[T Length Correction | et || servicetode |

Load Defaults

22 See chapter 6.3.12.3 Print / Export on how to export the data in a csv-file.

Instruction Manual Winding Resistance Meter
Type WR50 / WR14 Page 105 of 126



Raytech =

SWITZERLAND

C.4 Raytech USB Driver for T-Base

The Software Drivers must be activated to work with the powerful Software T-Base Pro (for more
information see chapter A Raytech T-Base Pro on page 94).

rzeneral |Cunﬁg Il"-"lDdE IRange ITemp. Carr. |

[ Show Mouse Cursor

[Juee Pr Information update .
Cold _ 0= Enter the Code '2001#' to activate the USB
Raytech USB drfver Driver for the T-Base Pro.

activated things
Reboot Systern 2
For the changes to take effect, power down and

o

| Yes || HNo | mter restart the system.
D Length SRR im = e I =T ILUII lode I

C.4.1 Active Sync for Toolbox

Activate ActivSync to work with the previous (older version) of Raytech Toolbox Software.

General |Canﬁg Il"-"lDdE IRange ITemp. Carr, |

[ Show Mause Cursor

D Use Profile:

pdate
Information
. col . . - Enter the Code '2000#' to activate ActiveSync.
ActiveSync activated ¥
Reboot System ? Ings

For the changes to take effect, power down and
restart the system.

er

[]Length Correction | et || Service

Load Defaults oK

.| FTTE
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D Command Syntax

It is possible to control the instrument over the RS 232 or the USB port with an external computer.
It is also possible to write your own test program for a full customized test procedure.

D.1 Serial Interface

Related Firmware 2.6.0.0 and later.

Interface Parameters

Parameter Value

Port RS232
Baudrate 38400Baud
Databit 8 Bit
Stopbits 1 Bit

Parity No

TxD (WR-> Host) Pin 2

RxD (Host-> WR) Pin 3

Gnd Pin 5

Command Syntax
Cmd [Para[,Para2..]] LF”

Separator for Cmd and Parameters *  (space 0x20)

Separator for Parameters: *;

Numeric Format of Numbers: float ( C - Language), “.” as decimal point
Format of Strings: all ASCII Characters from 0x20 to 0xff]

Standard Response / Error Messages

“*1 OK’I Command successful

“*2 Syntax error” Command unknown

“*3 Out of range” Parameter is out of allowed range

“*4 Fail” Command is not allowed (at this time)

“*5 Missing parameter” Too less Parameters

“*6 Too many parameter” Too many Parameters

“*7 Out of Range Meas” Range change not allowed while Measuring
“*8 Internal” Internal Error occurred

Compatibility all commands are valid for the WR series

examples must be adapted to each system type:
WR14, WR50, WR100

A description of all commands (90014 Command Set WRXxx) is stored on the delivered USB-Key.
The newest version can always be downloaded from the internet at www.raytech.ch.
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D.2 USB Interface

Related Firmware 2.7.0.0 and later.
A description of all commands can be downloaded from the internet at www.raytech.ch.

There you will find the USB-driver and an installation guide. The USB-driver installation is not
necessary in order to use the RS 232 serial port for communication with the device.
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E USB Printer Info

Printer Requirements

Languages: - HP PCL
- Epson ESC/P 2
- Epson Stylus COLOR
- Canon BJ (300 dpi)
- Canon BJ (360 dpi)
- Epson LX (9-pin)

Driver

The Printer must conform to Standard USB class 7.1 device. Nearly every Printer conforms as
such with the exception of multifunction devices (e.g. All in One Printers).

Interface
USB 2.0

Suggested Printers

- Ink-Jet: Canon iP90
Epson Stylus S20
HP-Deskjet 6940
HP-Deskjet H470B
HP-Deskjet H470WBT
Epson Stylus Office B40W

- Laser: Brother HL-5240 (Tested)
Brother HL-2140
Brother HL-5240L
HP-Laserjet P1505N
HP-Laserjet P2055DN
HP Color Laserjet CP2025N
PocketJet 200
PocketJet Il

The information in this document is subject to change without notice.
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F Measuring high- and low-voltage-side in series

It makes sense to measure the high voltage side in series to the low voltage side to magnetize the
transformer faster. Always select the 2 windings that are on the same part of the core in the same
current direction. In the following table you find examples of transformer connection schemes for
injecting test current and measuring 2 windings simultaneously:

Current Connection Potential Connection
Transformer type
Channel 1 Channel 2
Pri. Sec. Vector Current + | Jumper | Current - + B + -
H1 H3:X1 X3 H1 H3 X1 X3
0 H2 H1:X2 X1 H2 H1 x2 X1
H3 H2:X3 X2 H3 H2 X3 X2
H1 H3:X1 x2 H1 H3 X1 x2
2 H2 H1:X2 X3 H2 H1 X2 X3
H3 H2:X3 X1 H3 H2 X3 X1
H1 H3:X3 x2 H1 H3 X3 x2
4 H2 H1:X1 X3 H2 H1 X1 X3
H3 H2:X2 X1 H3 H2 x2 X1
d H1 H3:X3 X1 H1 H3 X3 X1
6 H2 H1:X1 X2 H2 H1 X1 X2
H3 H2:X2 X3 H3 H2 X2 X3
H1 H3:X2 X1 H1 H3 X2 X1
8 H2 H1:X3 X2 H2 H1 X3 x2
H3 H2:X1 X3 H3 H2 X1 X3
D H1 H3:X2 X3 H1 H3 x2 X3
10 H2 H1:X3 X1 H2 H1 X3 X1
H3 H2:X1 x2 H3 H2 X1 X2
H1 H3:X1 X0 H1 H3 X1 X0
1 H2 H1:X2 X0 H2 H1 X2 X0
H3 H2:X3 X0 H3 H2 X3 X0
H1 H3:X3 X0 H1 H3 X3 X0
5 H2 H1:X1 X0 H2 H1 X1 X0
H3 H2:X2 X0 H3 H2 X2 X0
yn H1 H3:X0 X1 H1 H3 X0 X1
7 H2 H1:X0 X2 H2 H1 X0 X2
H3 H2:X0 X3 H3 H2 X0 X3
H1 H3:X0 X3 H1 H3 X0 X3
1 H2 H1:X0 X1 H2 H1 X0 X1
H3 H2:X0 X2 H3 H2 X0 X2
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HA1 H3:X1 X3 HA1 H3 X1 X3
1 H2 H1:X2 X1 H2 H1 X2 X1

H3 H2:X3 X2 H3 H2 X3 X2

H1 H3:X3 X1 HA H3 X3 X1

5 H2 H1:X1 X2 H2 HA X1 X2

H3 H2:X2 X3 H3 H2 X2 X3

b y HA1 H3:X3 X1 HA1 H3 X3 X1
7 H2 H1:X1 X2 H2 HA1 X1 X2

H3 H2:x2 X3 H3 H2 X2 X3

HA1 H3:X1 X3 HA1 H3 X1 X3

11 H2 H1:X2 X1 H2 H1 X2 X1

H3 H2:X3 X2 H3 H2 X3 X2

H1 HO:X1 X2 H1 HO X1 X2

1 H2 HO:X2 X3 H2 HO X2 X3

H3 HO:X3 X1 H3 HO X3 X1

H1 HO:X3 X1 HA HO X3 X1

5 H2 HO:X1 X2 H2 HO X1 X2

g H3 HO:X2 X3 H3 HO X2 X3
HA1 HO:X2 X1 HA1 HO X2 X1

7 H2 HO:X3 X2 H2 HO X3 X2

H3 HO:X1 X3 H3 HO X1 X3

HA1 HO:X1 X3 HA1 HO X1 X3

11 H2 HO:X2 X1 H2 HO X2 X1

H3 HO:X3 X2 H3 HO X3 X2

Yn H1 HO:X1 X0 HA HO X1 X0
0 H2 HO:X2 X0 H2 HO X2 X0

” H3 HO:X3 X0 H3 HO X3 X0
H1 HO:X0 X1 HA HO X0 X1

6 H2 HO:X0 X2 H2 HO X0 X2

H3 HO:X0 X3 H3 HO X0 X3

HA1 H3:X1 X3 H1 H3 X1 X3

0 H2 H1:x2 X1 H2 H1 X2 X1

H3 H2:X3 X2 H3 H2 X3 X2

y H1 H3:X3 X1 H1 H3 X3 X1
6 H2 H1:X1 X2 H2 H1 X1 X2

H3 H2:x2 X3 H3 H2 X2 X3
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Transformer type

Current Connection

Potential Connection

Current+ | Jumper | Current - Channel 1 Channel 2
Pri. Sec. Vector + - + -
H1 H3:X1 X3 H1 H3 X1 X3
1 H2 H1:X2 X1 H2 H1 X2 X1
H3 H2:X3 X2 H3 H2 X3 X2
H1 H3:X3 X2 H1 H3 X3 X2
5 H2 H1:X1 X3 H2 H1 X1 X3
d H3 H2:X2 X1 H3 H2 X2 X1
H1 H3:X2 X1 H1 H3 X2 X1
7 H2 H1:X3 X2 H2 H1 X3 X2
H3 H2:X1 X3 H3 H2 X1 X3
H1 H3:X1 X3 H1 H3 X1 X3
1 H2 H1:X2 X1 H2 H1 X2 X1
Y H3 H2:X3 X2 H3 H2 X3 X2
H1 H3:X1 X0 H1 H3 X1 X0
0 H2 H1:X2 X0 H2 H1 X2 X0
H3 H2:X3 X0 H3 H2 X3 X0
m H1 H3:X0 X1 H1 H3 X0 X1
6 H2 H1:X0 x2 H2 H1 X0 X2
H3 H2:X0 X3 H3 H2 X0 X3
H1 H3:X1 X3 H1 H3 X1 X3
0 H2 H1:X2 X1 H2 H1 X2 X1
H3 H2:X3 X2 H3 H2 X3 X2
y H1 H3:X3 X1 H1 H3 X3 X1
6 H2 H1:X1 X2 H2 H1 X1 X2
H3 H2:X2 X3 H3 H2 X2 X3
s 0 H1 HO:X1 X0 H1 HO X1 X0
s 6 H1 HO:X0 X1 H1 HO X0 X1

The table is the ANSI standard. You can change it e.g. to the IEC standard by substituting:

H1 to 1U
H2 to 1V
H3 to 1W...

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Page 112 of 126




Raytech = e

SWITZERLAND

G Measuring with 2 WR-Meters at the same time

It is possible to measure the high and the low voltage side of a transformer at the same time using
2 Winding Resistance Meters. This makes sense if you want to have two different test currents at
the same time between the high and the low voltage side during a Heat Run Test.

Following points must be considered for this test application:

NOTE:

Always use the 2 windings on the same core and connect them in the
same current direction. To find out the corresponding windings of a
transformer, you can use the table from chapter F Measuring high- and
low-voltage-side in series on page 110.

Start measurement!

Start the measurement on the high voltage side first. When the current is
flowing on the high voltage side, press “Start” on the instrument which is
connected on the low voltage side.

Stop measurement!

Upon obtaining the test results, first stop the current on the low voltage,
then stop the current on the high voltage side.
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Example:

The following is an example of a transformer prepared for a Heat Run testing, utilizing a WR-14
and a WR50, having the following nameplate:

HV: 66KV, 78.8A
LV: 11KV, 473A

At the moment, the source providing power to heat the transformer, is switched off, press the Timer
on both Winding Resistance meters. This will set the base start time. Connect the measuring
cables from the WR14 to the high voltage side of the transformer and connect the measuring
cables from the WR50 to the corresponding® winding of the low voltage side.

Start the measurement on the high voltage side first with the WR14 set to "interval mode" with a
Current of 7A%,

After the current is flowing on the high voltage side, Start the measurement on the low voltage side
with the WR50 set to "interval mode" with a current of 40A.

After the results are obtained, stop the current on the low voltage side first (WR50) and then stop
the current on the high voltage side (WR14).

HV-Side

1 Start Timer WR14

2 Start Measurement N

5 Stop Measurement psivve ey

1 ‘ [

LV-Side

1 Start Timer WR50 | Il
3 Start Measurement ‘
4 Stop Measurement = R T :

Now you can analyze the test results with the optional heat run test software to calculate the
cooling curve. A description of this software can be found in chapter Fehler: Verweis nicht
gefunden Fehler: Verweis nicht gefunden on page Fehler: Verweis nicht gefunden. Or you may
export the results on a computer and analyze the data with our Software “T-Base Pro”.

23 See chapter F Measuring high- and low-voltage-side in series on page 110.
24 Ensure that the test current does not exceed 10% of the rated winding current; this could cause erroneous reading due to heating in
the windings.
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H Demagnetizing

Energizing magnetized transformers

Problems can be created when the core of a transformer becomes magnetized prior to being
energized for use. Damage to the insulation and deformation of the windings are two of the most
common side effects.

Generally, Transformer cores, during operation are magnetized, demagnetized and then
magnetized and demagnetized in the opposite direction for each sine wave cycle.

It is not easy to determine the magnitude the core is magnetized at the moment the Alternating
Current source is switched off. The larger the hysteresis of the iron in the core material, the greater
the magnetization level. The magnitude of magnetization depends upon the moment the
transformer is switched off and the applied voltage level during the power on state.

The highest magnetization in this scenario occurs when a transformer is switched off right at the
moment the voltage source sine wave crosses the zero-line.

Transformer cores are also magnetized after having a Direct Current source flow in a winding. For
example, the application of Direct Current when performing a winding resistance test. After
measuring the Winding Resistance the core is magnetized to its’ maximum Hysteresis.

Both of these scenarios can leave the core in an unpredictable state which can cause damage
when energized. These problems can be eliminated if the transformer is demagnetized prior to
being energized for use.

Conclusion

* A transformer is magnetized when power is switched off. Even if a transformer is completely de-
energized, it can still be in a magnetized state!

« After performing DC tests on a transformer winding, the core is magnetized.

Consequences of energizing a magnetized transformer

When a magnetized transformer is switched back on line, it is quite possible, depending upon the
position of the sine wave and other variables, that inrush current can exceed 8 times the nominal
current flow. This hazardous situation may cause tripping of over-current relays, damage to the
insulation medium and deformation of the transformer windings.
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Procedure for eliminating the magnetized state of a transformer

One option that can be taken to safely switch a transformer back on line and avoid a dangerous
and damaging situation is to apply a reduced AC voltage source and increase the voltage level to
the operating voltage level. Under controlled conditions this may be possible. However, this
undertaking may not be theoretically possible when energizing a transformer on site. Equipment
required to fully demagnetize a transformer in this manner is large and expensive.

or
A better solution is the new Raytech Winding Resistance Meter, WR-Series.

These easy to use systems are recognized throughout the World for Precision Winding Resistance
measurements. A unique and new feature built into the WR-series is the ability to Automatically
Demagnetize a Transformer core on site.

Avoid unnecessary damage and unsafe conditions when energizing a transformer; use one of the
Raytech WR-series instruments and be sure.

Parameters for demagnetizing

The Current of the WR series test system should be applied on the high inductive or High Voltage
side of the transformer. The potential cables from Channel 1 must also be connected.

The optimal demagnetizing current to be used is the same as the measuring current used during
Winding Resistance Measurement or the maximum allowed for the nominal current level of the
high voltage side.
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| Multiplexer

Description

Raytech Multiplexer is designed to drastically reduce cabling time and increase test performance. It
is made to be used with Raytech Winding Resistance and Turns Ratio Meters. Any Multiplexer
configuration can be easily controlled by a Winding Resistance Meters touch panel or by remote.

Multiplexer A

i

41414

|

Example:
Winding y
Resistance
—N
Turns Ratio )

Multiplexer B

Advantages & Features
* Minimizes cabling time.

* Does all measurements with one cabling
per transformer, including Winding
Resistance and Turns Ratio.

» Uses up to three Multiplexers and
measure transformers with three winding
systems with one cabling sequence.

* Many configurations are possible
containing up to to three Multiplexers, up
to three Winding Resistance Meters and
a Turns Ratio Meter.

» Control your Tap Changer with a powerful
tap changer interface.

* Operate all instruments on a touch screen
or by remote control.

* Get a customized complete solution
containing WR, TR and Multiplexers. Ask
Raytech for the ATOS (Automatic
Transformer Observing System)

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Specifications:

Power supply: 100..240VAC
Case: 19” Rack 4U
Interface: Raytech Serial Intercom

Included in Delivery

* 10m standard cable sets to test object
« Standard cables to WR and TR.

* Firmware Update for WR14/50/100

Options
» Cable set for 2 or 3 Multiplexer systems

* Integrated Safety Unit providing fused
electrical power, central interlock system
and central warning lamp interface
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J Warranty Conditions

Raytech GmbH Switzerland shall at their option and expense, repair, replace any part or parts that
may prove to be defective within the warranty limitation period- irrespective of the operating time of
the test equipment provided that the cause of the defect occurred prior to the time at which the risk
was passed.

Warranty claims are subject to a warranty limitation period of 24 months from the date of shipment.

The purchaser is obligated to immediately notify Raytech GmbH Switzerland in writing of any
defects of the supplied test equipment.

Raytech GmbH Switzerland must always be given the opportunity to rectify a defect within a
reasonable amount of time. The purchaser shall grant an adequate amount of time that the test
equipment shall be repaired.

Raytech GmbH Switzerland covers the costs associated with the repair of the defect; Especially
the costs for the material and work. Cost for shipping the faulty test equipment shall be borne by
the purchaser. Raytech GmbH Switzerland shall not be liable for material damage, or financial loss
due to the loss of production, loss of data, loss of information, data or interest, regardless of their
legal basis.

Warranty claim rights on replacement parts as well as repair of defective parts shall expire after 12
months.

Warranty limitation period shall be extendable according to the price list. The purchaser has the
right to extend the warranty period by purchasing additional warranty years.

Limitation of Warranty

The foregoing warranty shall not apply to defects resulting from improper and unauthorized
modifications or misuse and abuse of the product, negligence, alteration, modification, faulty
installation by the customer, customer’s agents or employees. Attempted or actual dismantling,
disassembling, service or repair by any person, firm, or corporation not specifically authorized in
writing by Raytech GmbH Switzerland.

Defects caused by or due to handling by carrier, or incurred during shipment, trans-shipment, or
other move. Inadequate maintenance by the customer, second source supplied software or
interfacing, operation outside the environmental limits, or improper site preparation.

Exclusive remedies provided herein are the customer’s sole and exclusive remedies.

Raytech Switzerland shall not be liable for any damages resulting from the use of this equipment
whether direct, indirect, special, incidental, or consequential damages, or whether based on
contract, tort, or any other legal theory.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.
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Arbitration

All disputes arising out of or in connection with the contract between the purchaser and Raytech
GmbH Switzerland and including those regarding the legal validity of this contract and this
arbitration clause shall be settled out of court and shall be referred to arbitration for final decision.

Any disputes between the purchaser and Raytech GmbH Switzerland shall be settled according to
the rules of settlement and arbitration of the chamber of commerce in Zurich by one or more
arbitrators appointed also according to the rules of arbitration of the chamber of commerce in
Zurich Switzerland.
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K Error Messages

Raytech instruments are designed to be precise, rugged and trouble free. In most cases, many

operators will never see any error messages.

Range: 54
Mode:  Continuous
Status:  Emergency

Warning
R2
Q Ermmergency pressed!
U
| Start || Store || Stop Setup ” Resultsl

Status

Range: 54
Maode:  Conkinuous
Status:  Emergency

Results

| Start || Store || Stop

RGE,
Q)“e Ne =

The emergency switch is activated.?

In this condition it is not possible to start a
measurement.

Exit this message screen by touching “OK”
without releasing the emergency switch.

The system will revert to a pretest or main
screen similar to the one shown:

Because the emergency switch is still
depressed, you are not able to start a new
measurement.

All other features of the system such as storing,
printing are still active.

Turn the Emergency Stop button clockwise to release.

STOP

25 In case of Interlock-Modification for extend safety circuit the same message appears. For more information see chapter 9.1.3.3

Extended Safety Circuit type on page 90.
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|Print Delete Open Export HRT|

Cate | Time | Range | IMode |
11/12/2008 2158 PM 30 &  Interval

Attempting to store results to the USB key

& USE Drive not avalable, without any device key (USB key) plugged into
the WR-instrument USB port.

| Print Delete Open Export HRT |
Date | Time | Range | Maode |
11/12/2008 2:38 PM S0 & Interval

Exporting...
ST Plug the USB key in and try again. The following

will appear. The data can then be exported.
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L Trouble Shooting

When all WR series instruments are powered on an internal calibration and check sequence is
performed.

Upon completion of the check sequence the test set will proceed to the “Main Screen”.

Should there be any problem detected with the test set an error message will appear.

System does not display anything:
1. Check the display for any Initialization.

2. Check the fuses. The fuses are located on the rear or the front panel of the instruments.

Touch Panel does not work:

Connect a USB mouse to the USB port and control the instrument with it.
The instrument will automatically display a cursor and everything can be done by mouse.
See chapter 6.3.7.1 Mouse Cursor on page 38.

Try to recalibrate the touch panel: See chapter C.1 Calibrate Touchscreen on page 103.

USB Memory Stick does not work:

There are a few unsupported memory sticks available on the market. Please use another model or
brand and try again.

Test Current cannot be turned on:

Is the Emergency stop switch pushed in? Turn it counter clockwise to release.
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Erratic or erroneous readings:
Possible causes:

1. Test lead damaged or not connected.

2. Poor test lead connection.

3. Poor Mains power source supply. Check extension cords, plugs and cables carefully.
4. Test set attached to a “Live” load or high interference load.

5. Try to measure the primary winding in series to the secondary winding. See chapter F
Measuring high- and low-voltage-side in series on page 110.

Cannot switch off the WR14

Disconnect the power cable and press the Power switch for 15 seconds.

NOTE:

The WR series instruments are designed to be trouble free.
If problems or questions do arise please contact your nearest
representative or our service support group in Switzerland.
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M Maintenance

Instrument Cleaning instruction:
» Before the cleaning, disconnect the device from the mains circuit.
* Use only lint-free cloth for the cleaning and when required slightly dampened with water.

* Never spray cleaners directly on front panel or on surfaces of rack-mounted version. You
can spray cleaners directly on outer surface of the field case version device only when the
door is closed completely.

* Never use cleaning solutions that contain bleach or abrasives.

How to insert paper in thermal printer

Open the paper tray by slightly pulling the lever
upwards. The paper tray can now easily be
opened.

On the paper roll, the printable side is the
outside of the paper roll.

Unwind a few cm (inch) of paper from the roll.

Keep the layers wound tightly when inserting
the paper roll into the paper tray. The paper
outside shows towards the printer mechanism.

Document revision 3.03
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Thermal printer cleaning process

Instruction Manual Winding Resistance Meter
Type WR50 / WR14

Close the paper tray by applying strong
pressure.

You can hear it snap shut. Now the paper can
be torn off at the tear-off edge without opening
the paper tray again nor the paper sliding
through the printer mechanism.

Open the paper tray and remove the paper roll.

Do not touch the print head as it may be
damaged by static electricity.

Loosen dirt particles at paper, sensor and tear
bar with a small brush.

Forcefully blow into the paper tray in order to
remove the coarse dust.

Soak Q-tip with isopropanol (IPA) and clean the
sensor, platen roll and print head rail, as well as
further dirt.

Other strong contaminations may also be
removed with a Q-tip soaked with isopropanol
(IPA).
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N Contacts

Raytech Switzerland Your local Representative

Raytech GmbH
Oberebenestrasse 11
5620 Bremgarten

Phone: +41 56 648 6010
Fax: +41 56 648 6011
Mail:  welcome@raytech.ch
Web: www.raytech.ch
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