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1 Safety
2 Product specification

1 Safety

1.1 Safety instructions

All personnel involved in installation, commissioning,
operation or maintenance of this equipment must:

- be suitably qualified and

- strictly observe these operating instructions.

Improper operation or misuse can lead to

- serious or fatal injury,

- damage to the equipment and other property of the user
- areduction in the efficiency of the equipment.

Safety instructions in this manual are presented in three
different forms to emphasize important information.

/\  CAUTION

Installation, electrical connection, commissioning, and
maintenance of the device may only be carried out by
qualified, skilled personnel and only in accordance with
these operating instructions.

It is the responsibility of the user to make sure that the
device is used for the specified application only.

For safety reasons, any unauthorized and improperly
executed work, i.e. installation, modification, alteration of
the equipment, electrical connection, or commissioning
of the equipment, is forbidden without first consulting
Messko!

/i\ WARNING

This information indicates particular danger to life and
health. Disregarding such a warning can lead to serious or
fatal injury.

/i\ WARNING

All relevant fire protection regulations must be strictly
observed.

/N CAUTION

This information indicates particular danger to the
equipment or other property of the user. Serious or
fatal injury cannot be excluded.

(D NoTE

These notes give important information on a certain issue.

/N CAUTION

Since measuring instruments are sensitive, all parts should
be protected against falling and knocks and vibration.

Make sure that the maximum ambient temperature of
80° C and the maximum oil temperature of 85° C are not
exceeded.

The ZT-F2.1 transformer temperature transmitter cannot
bear your weight.

1.2 Specified application

The ZT-F2.1 transformer temperature transmitter can only be
used in conjunction with a TRASY2 series dial thermometer. It

is used to present the hot-spot temperature in the tranformer.

It is important to read and observe the limit values for
operation indicated on the nameplate and in the operating
instructions prior to commissioning the device.

1.3 Important notes on equipment operation

The user is advised to strictly comply with the national acci-
dent prevention regulations.

It is especially emphasized that work on active or live compo-
nents is only permissible while these components are either
de-energized or protected against direct contact.

Electrical installation is subject to the relevant national safety
regulations. It is imperative to connect the grounding cable in
order to ensure trouble-free operation.

2 Product specification

The ZT-F2.1 transformer temperature transmitter can only be
used in conjunction with a TRASY2 series dial thermometer. It
is used to present the hot-spot temperature in the tranformer.
The winding temperature is measured indirectly. The tempera-
ture gradient between the winding (hot-spot) and the coolant
is dependent on the current in the winding: the measuring
transformer's secondary current is proportional to the current
in the winding of the transformer. The measuring transformer's
secondary current supplies a heating resistor in the ZT-F2.1
transformer temperature transmitter. This causes an indicator
increase corresponding to the transformer load (i.e., hot-spot
temperature) in the actually measured oil temperature.

The winding temperature is simulated in the ZT-F2.1. The
gradient of the hot-spot temperature to the temperature

of the uppermost layer of oil at nominal load is set by DIP
switches. The winding temperature is displayed mechanically
on a dial thermometer, the temperature detector of which is
incorporated in the ZT-F2.1. The measured value can also be
transferred to a moving-coil or digital display, for example, via
the installed Pt100 resistor or a 4 - 20 mA analog output.
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3 Installation conditions and testing
4 Pointer-type thermometer
5  Assembly

Messko

Fig. 1

3 Installation conditions and testing

The ZT-F2.1 transformer temperature transmitter is designed to
be installed in a DIN EN 50216-4 type A1 thermometer pocket.
Other screwed glands are available as options. The thermome-
ter pocket must be located on the transformer cover near the
largest oil flow. This will ensure a satisfactory heat exchange
between the coolant, thermometer pocket and the tempe-
rature sensors in the ZT-F2.1. The thermometer pocket must

be 2/3 full of oil in order to ensure a correct transfer of heat.
The hotspot temperature may not be indicated accurately if
these prerequisites are not met. If you want to test the ZT-F2.1
transformer temperature transmitter before installing it on the
transformer, you must create the same conditions in the test
set-up as occur on the transformer (see ,Testing conditions"
below).

Testing conditions

1. Controlled movement of the oil bath.

2. Thermometer pocket installed in the oil bath.
3. Thermometer pocket 2/3 full of oil.

4. ZT-F2.1 installed in the thermometer pocket.

5. Pt100 or 4..20mA analog output (optional) is connected
(refer to chap. 6.2/6.3).
Insert the sensor of the pointer thermometer until it reaches

BA 2526030

the stop (approx. 210mm).

6. The bath temperature should not exceed 30 °C, or the heat
emitted via the double joint would distort the transformer
conditions.

7. Allow the sensor to adapt to the bath temperature for at
least 30 minutes.

8. The measuring cycle until the temperature jump is reached
should take at least 20 minutes.

4 Pointer-type thermometer

The ZT-F2.1 can be combined with various pointer-type
thermometers and analytical instruments. Always follow the
instructions provided when installing such instruments.

5  Assembly

/N CAUTION

The operating and installation requirements described in
this manual must be strictly complied with. If not, the
device may be damaged or may malfunction.

5.1 Assembling the ZT-F2.1 transformer temperature
transmitter

The ZT-F2.1 transformer temperature transmitter is designed to
be installed in a DIN EN 50216-4 type A1 thermometer pocket.

/\  CAUTION

Never fill the ZT-F2.1 transformer temperature transmitter
with oil. Only the thermometer pocket should be filled
with oil.

Fill the thermometer pocket with oil until it is 2/3 full. To
assemble, screw the bottom nut of the double joint (figure 1,
item 4) into the thermometer pocket. Insert and straighten the
immersion tube (figure 1, item 5) of the ZT-F2.1 transformer
temperature transmitter. Tighten the double joint (figure 1,
item 3).

/\  CAUTION

Do not apply force to turn the ZT-F2.1 transformer tempe-
rature transmitter. Always loosen the double joint!

5.2 Installing the temperature bulb of the pointer-type
thermometer

Unscrew the cover of the ZT-F2.1 transformer temperature
transmitter (figure 1, item 1). Unscrew the M16x1,5 pressure
screw. Push the pressure screw, thrust collar and gasket over
the temperature detector (9.5 mm diameter) and the capillary
tube. Thread the temperature detector 40 - 50 cm through
the small cable gland connection until it reaches the stop (at
a depth of approx. 210 mm) in the transformer temperature



6  Electrical connection

sensor sleeve of the ZT-F2.1 transformer temperature transmit-
ter. Pull the capillary tube until it is straight and then install it.
Then tighten the cable gland connection until it is liquid-tight.

6 Electrical connection

6.1 Connecting the current transformer

/\ CAUTION

Electrical connections may only be carried out by qualified,
skilled personnel trained in the applicable safety regulati-
ons of the relevant country.

/I WARNING

Hazardous electrical voltages!

All connecting wiring must be free of voltage before opening
the device.

line must also be connected to terminal 3a (see figure 3, item 2).

Option

When the configuration of the ZT-F2.1 with two Pt100 measu-
ring resistors is used, an additional indicator instrument can be
connected to terminals 6, 5a and 5 (see figure 3, item 3).

6.3 Option: analog output 4..20mA

I

o

min. 10VDC
to max. 30VDC
o_+4

min. 10VDC
to max. 30VDC

o—
o0—

Connect the current transformer to terminals 1 + 2 of the ZT-
F2.1 transformer temperature transmitter. The rated secondary
current should be 1.5 to 2 A. Use a connector unit according
the desired hot-spot gradient for other currents.

6.2 Pt100 measuring resistor

The ZT-F2.1 is equipped with a Pt100 measuring resistor con-
forming to IEC 751. The indicator instrument that is used can
be designed as 2, 3 or 4-conductor.

Length of the connection lines

The length of the connection lines depends on the specifica-
tions of the measuring transducer or indicator device to be
connected (e.g., one Pt-MU 100Q per line). In general, a line
length of 50 m should not be exceeded if the 3-conductor
technique is used. With the 3 or 4-conductor technique, make
sure that the individual leads are identical (i.e., same length,
same cross section). Otherwise differences may occur due to
incorrect compensation of the line resistors.

3-conductor technique

A 3-conductor indicator instrument (2 measuring lines and

1 compensation line) is to be used. The sensor lines are con-
nected to terminals 3 and 4 and the equalizing line to terminal
3a (see figure 3, item 2).

2-conductor technique

When a 2-conductor indicator instrument is used (2 measuring
lines), one measuring line is connected to terminal 3 and the
other measuring line is connected to terminal 4 (see figure 3,
item 2).

4-conductor technique

When a 4-conductor indicator instrument is used (2 measuring
lines and 2 compensation lines), the same connections are used
as for the 3-conductor technique. The second compensation

12

6 5a 5 4 3a 3
Fig. 2

The ZT-F2.1 can be delivered with the 4..20mA analog output
instead of the Pt100 measuring resistor. The 2-conductor
connection technique (R/L max. 750Q at 24 VDC) is used with
connection to terminals 3a and 3 (see figure 2 and figure 3,
item 2).

Current loop 11 as passive analog output:

The device acts as a controlled resistance which, at a supply
voltage between 10-30 V DC, controls the current flow bet-
ween 4-20 mA as the measured temperature to be shown
Option

Optional configuration of the ZT-F2.1 with two analog outputs
is also possible. Connection is then made to terminals 5a and 5
(see figure 2 and figure 3, item 3).

7  Setting the temperature gradient

7.1 Setting for 2A CT nominal current

The hot-spot gradient (at nominal load) is set via with the two
DIP switches S1 and S2 located on the ZT.F2.1 board. Determine
the position of switches S1 and S2 for the desired gradients

in the table in the appendix (chap. 12.2 - hot-spot gradient
table for 2A CT nominal current) and set these accordingly (see
figure 3). The hot-spot gradient can be set from 4 K to 50 K in
increments of 1 K.

For example, the switch setting shown in figure 3, item 4 must
be set for a hot-spot gradient of 25 K.
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7  Setting the temperature gradient Messko

7.2 Setting for 2A CT nominal current = 2 A and <= 2,2 A
If the CT nominal current is greater or smaller than 2 A, the ) q
temperature jump to be set must be calculated with the -
following formula: =
Ji.:g
* o
Hg[K] = Hgnenn 4 Az/ CTnennz 1 o
2B) Hg, = 16K 0000004
nenn P 00060000
CT..=16A A = lﬂ olosooooo
M olo o ces
HglK] = 16 K* 4 A2/ (1,6 A)?> = 25 K at 2A CT nominal 2 S+ obo ®00
current _ _ /o] 28000800
See chap. 13.2 (hot-spot gradient table for 2 A CT nominal /' 1 0Qoo0©0e e
current) for the switch positions to be set for the DIP switches 3 2
(figure 3, item 4). O—p O
If necessary, round off the calculated value to a whole number
since the value to be set from 4 K to 50 K can only be set in 4
1-K increments.
The setting can also be determined graphically with the follow- S1 S2
ing diagram in figure 4 or figure 5. 32 (9 4 2
If the intersection point of CR nominal current and target — y e
temperature jump is located between two of the pictured fe) 123 4 fo) 123 4
curves, the required curve must be interpolated or the above NE H EI FI NE| E H H
mentioned formula must be used to determine the value to t )
be set. Fig. 3

60

55

50

Example: A 16 K temperature jump at a nominal
current of 1.6 A CT corresponds to
o 25Kat2A.
A switch setting results as shown in
figure 3 (chap. 13.2 - hot-spot gradient
table for 2 A CT nominal current).

35

30

target temperature jump [K]
hot-spot gradient at 2A CT nominal current

Fig. 4
038 1 1,2 14 16 18 2 22 24

CT nominal current [A] overload stabilty max. 3A permanent
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12 Technical data

8 Checking the display

Allow the pointer-type thermometer to warm up for 30
minutes and then compare the readings on the dial and the
electronic display. The readings should be within the tolerance
ranges of both devices.

9  Service

If the above instructions are not sufficient, please contact our
factory.

10 Maintenance

The ZT-F2 transformer is maintenance-free.

11 Overvoltage protection

All inputs and outputs are equipped with a safety circuit to
divert fault currents which can be created during lightning
strikes, switching events, or similar.

When a high voltage test > 300 VAC occurs between housing
and inputs or outputs, fault currents can be diverted which are
greater than the maximum permissible fault current.

12 Technical data

Dimensions: Refer to appendix, chap. 13.1

Materials:
Housing/terminal box: Aluminum alloy, die-casting,
RAL 7033, RAL 7038

Double thread G1B,

brass, blank

Thermometer pocket

DIN EN 50216-4 type A1

or similar

IP 55 acc. DIN EN 60 529

Thread joint:

Installation:

Protection mode:

Flange: Teflon

Weight: 1,7 kg

Terminal box:

Cable glands: 1x M16 x 1,5 WADI;

2 x M25 x 1,5 WADI
Refer to chap. 6

4 mm?single core

To prevent condensation

Connection diagram:
Connection terminals:
Ventilation:

Operating and ambient conditions:

Max. nominal CT current: 2 A from current transformer
Overload stability: Permanent max. 3 A acc.

IEC 60076-2,

12 A for 30 sec.

Via dip-switch (refer to chap. 7
and appendix chap. 13.2)
Measuring range thermometer: Depends on thermometer used
Ambient temperature: -50... +85° C

Gradient adjustment:

Location: Indoors and outdoors,
tropical proof

Heating: Integrated in immersion tube

Mounting orientation: Any

Rated insulation voltage: 300 VAC, 50Hz

Up to 2x for Pt100 / Cu10 /
Pt1000

or up to 2x 4..20 mA,
others on request

Analog output signal:

Current output 4...20 mA:
Power supply: min. 10 VDC ... max. 30 VDC
Load: max. 750 Q for 24 VDC

BA 2526030
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13 i/ Appendix

13 KiZ / Appendix
13.1 R~FE/ Dimensions
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