INSTRUCTIONS

GEI-65084B

Winding Temperature Equipment
LOCAL, EYE-LEVEL, AND REMOTE
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1. CABLE
2. TEMPERATURE DETECTOR
3. RESET MAGNET

Fig. 1. Local winding tempera-
ture indicator.

INTRODUCTION

Winding temperature equipment is
used to provide a means of reading an
equivalent of the transformer winding
hot-spot temperature. Two types of in-
struments are used, the indicator (Type
AWR) and the detector (TypeRAW).
The indicator provides visual indication
at the transformer and the deteétor per=
mits remote indication when connected
to suitable external equipment.

Furnished with each ofgthese devices
are a heater well located 4n the top
liquid of the transformer;, a/current
transformer to supply aleurrent propor-
tional to that of the winding and, when
necessary, a cdlibrating resistor connect-
ed in parallel with the heater.

Where the effécts of unbalanced
three-phase loading need to be deter-
mined, separate equipment is used in
each phase.

DESCRIPTION
INDICATOR

The “winding temperature indicator

consists of a thermometer with either
two or three snap-action switches. The
switches permit the instrument to be
used to start transformer cooling equip-
ment and to initiate an alarm in the
event winding temperatures become ex-
cessive. Thermometer dials are cali-
brated in degrees centigrade with a
white pointer to indicate the winding
hot-spot temperature and a red pointer
to show the maximum temperature
which has been obtained since last reset.

Two types of thermometers are used;
the local device (Fig. 1) meunted at
the top liquid level and the ‘eye:level
device (Figs. 2 and 3) mounted)atian
easily readable and acéessible height
above ground level. The ‘temperature-
sensitive bulb of the local thermometer
consists of a helix-wound,) bi-metallic
coil enclosed in a sealed tube at the
back of the case. The temperature-sen-
sitive bulb of the g@ye-level‘thermometer
contains a liquid (which ‘expands or con-
tracts withd'variations /in temperature.
These chdnges Jare transmitted through
capillaryjtubing to a Bourdon tube
which{operateés the indicator shaft.

Switches

Snap4actionn switches in the thermom-
eter, are, operated by cams on the indi-
catinggpointer shaft. Transformers hav-
ing self-cooled/forced-air-cooled ratings
arelinormally provided with a two-switch
thermometer in which Switch No. 1 is
used to control fans and Switch No. 2
is available for use in an alarm or con-
trol circuit. A three-switch device is also
available upon request for use on trans-
formers with the above rating. Switches
are set to operate on rising temperatures
as follows:

2-Switch  3-Switch
Switch No. 1 85C 85C
Switch No. 2 120C 90C
Switch No. 3 120C

Transformers having a self - cooled/
forced-air/forced-oil-cooled ratings are
provided with a three-switch device hav-
ing slightly different switch settings. In
this thermometer Switches Nos. 1 and
2 are used to control the transformer
cooling equipment in two stages and
Switch No. 3 is used for the alarm
circuit. Switch contacts are set as fol-
lows:

Switch N6l 80C
Switch No. 2 85C
Switch Nom3 120C

With falling temperatures the switches
operate between SC and 10C below these
settings.iSwitch contacts are wired to a
multiconductor cable and are color coded
as, shown(on the transformer connection
diagram. Unless otherwise specified by
the user, connections will be made to
the normally open contacts and leads
from the normally closed contacts will
be taped up.

The switches in the thermometer are
rated as follows:

Switch Ampere Rating

AWR Device Swirch AC Vaits_|D-C Veis
125 | 250 | 480 | 125 | 250
Two-Switch,eye-level | o3 HEIRAEE

hree-Switch, eye-level All 15 15 15 | 50 | .25
hree-Switch, local

%wn-iwikh, local

When the thermometer switch con-
tacts are used to control operation of
the transformer cooling equipment, one
or more separate ‘“Hand-Auto’” switches
will be furnished for manual control
and a magnetic contactor will also be
included if the connected load exceeds
the switch rating or if three-phase mo-
tors are employed. Refer to the trans-
former connection diagram for wiring
details,

DETECTOR

The winding temperature detector
consists of a non-inductively wound cop-
per coil having a resistance of 10 ohms
at 25C. The coil is assembled inside a
stainless steel bulb with leads brought
out through a receptacle as shown in
Fig. 4. Leads are normally wired down
to a junction box or to a condulet and
are identified as A (black), B (green),
and C (red or white). Leads B and C
are common to the same point at one
end of the resistor as required for con-
nection to the remote instrurnent. More
than one detector may be connected to
a single indicator through the use of a
selector switch. For further information
concerning the remote indicator and its
connections, refer to the instructions
furnished with that device, or contact
the nearest Apparatus Sales Office of
the General Electric Company.

These'_insf.rudians. do not purport to cover all details or voriations in equipment nor to provide for every possibie contingency fo be met in con-
nection with installation. operation or maintenance. Should further information be desired or should particular problems arise which are not cov-
ered sufficiently for the purchaser’'s purposes, the matter should be referred to the General Electric Company.
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HEATER WELL AND
CURRENT TRANSFORMER

The heater well consists of a stain-
less steel tube surrounded by an outer
brass shell with an air space between
tube and shell. The assembly is mounted
near the top of the transformer in the
hottest part of the insulating and cool-
ing liquid. The tube itself is used as the
heating element by connecting each end
of it to the secondary of a current trans-
former. See Fig. S.

The air between the tube and brass
shell acts as a thermal insulator and
permits the heater to raise the tempera-
ture of the detector bulb above that of
the surrounding cooling liquid. Since
the well is liquid tight, the detector
bulb can be inserted or removed with-
out lowering the liquid level or break-
ing the seal of the transformer. A union
nut is used to secure the detector in
the well.

The current transformer is located in-
side the main tank. CAUTION: The
secondary circuit of an energized current
transformer MUST NOT be opened at
any time. If any work needs to be done
on the wiring of the AWR, the current
transformer must be short-circuited.

When required for calibration pur-
poses, a resistor is connected in parallel

STEMPERATURE DETECTOR
CAPILLARY TUBING
RESET SHAFT
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Fig. 2. Two-switch

indicator.

eye-level
winding temperature

with the heater (Fig. 5). The calibrating
resistor is normally mounted inside the
transformer control center. If the trans-
former is not equipped with a control
center, the resistor is mounted on the
underside of the main cover. Note that
these leads must be disconnected when-
ever the cover is to be removed.

When more than one winding tem-
perature indicator is used, the elemen-
tary connections for each instrument
will be the same as those shown in
Fig. 5 for a single unit. If an indicator
and detector are both required in the
same phase, their heater wells will be
connected in series and separate cali-
brating resistors will be provided for
each well as shown in Fig. 6. Similar
connections are used for each pair re-
quired.

INSTALLATION

Thermometers and detectors are nor#
mally shipped in place on the gtrans~
former. When a device is removed ‘for
shipment, it will be identified by an‘ap-
propriately marked copy of theWshipping
list. The temperature-sensitive {bulb“of
each device is covered withy@ material
to furnish electrical insulationjjbetween
it and the heating tube. Use carefwhen
inserting the bulb in the wellyto prevent
damage to this insuldtion. Make sure
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the gasket is in place between the shoul=
der of the detector and the well before
tightening the union nut.

To install the eye-level device, mount
the thermometer on the transformer as
shown on the outline drawing. Remove
the plug from the well and insert the
temperature detecting bulb. Attach the
capillary tubing along the side of the
transformer, coiling any excess and se-
curing with the glipsgprovided. The
minimum safé) bendifig radius for this
tubing is 2 inches andgundue bending
and other abuses “should be avoided.
Make cable feonnections as indicated on
the transformer connection diagram.

OPERATION

The, hotsspot temperature of a trans-
former “winding is determined by the
load, it carries, its thermal characteris-
tics, and the temperature of its cooling
liquid. From the relationship between
these factors a heater can be designed
which, when supplied with a current
proportional to that in the winding,
will duplicate the winding hot-spot rise
over top liquid. Placing such a heater
around a well in the top liquid permits
this rise to be added to the top liquid
temperature. An equivalent of the wind-
ing hot-spot temperature can thus be
measured by inserting the temperature-

SWITCH SETTING INDICATOR
TEMPERATURE DETECTOR
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Fig. 3. Three-switch eye-level
winding temperature in-

dicator.
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Fig. 4. Winding temperature
detector.

sensitive element of either the indicator
or detector in this well.

In the case of the detector, its re-
sistance coil readily assumes the tem-
perature of the well and therefore
changes resistance in conformance with
changes in well temperature. These var-
iations in resistance are interpreted by
the remote instrument in terms of de-
grees centigrade to indicate the heater-
well temperature and thus the winding
hot-spot temperature.

RESETTING MAXIMUM—
READING POINTER

To reset the red pointer on the local
thermometer, remove the magnet (No. 3,
Fig. 1) from its recess and place it
over the magnetic disk mounted on the
red pointer. Slowly wipe the magnet
to the left across the face of the dial,
keeping the magnet and disk aligned.
The red pointer will follow the magnet
across the dial until it rests against the
white indicating pointer. When the mag-
net is not in use, replace it in the re-
cess and magnetic action will hold it
in place.

On the two-switch eye-level device
remove the chained cap at the bottom
of the case and pull the projecting Shaft
(No. 2 on Fig. 2) slowly until the red
pointer rests against the white [pointer)
Replace the cap immediately to(reseal

WINDING LEAD,
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the case.

To reset the pointer on the three.
switch eye-level device push the button
(No. 2 on Fig. 3) on the bottom of the
case until the red pointer rests against
the white pointer.

TESTING AND ADJUSTING

To check the operation of an indi-
cator and its switches or the detector
and its remote indicator, remove the
temperature detecting bulb from the
well. Immerse the bulb in a container
of liquid along with an accurate centi-
grade thermometer, heat to a constant
temperature, and compare the instru-
ment reading with that of the test
thermometer.

INDICATOR

The reading of the indicator and the
test thermometer should be within plus,
3C minus 1C of one another‘at)any
temperature on the dial. Switch ‘opera-
tion can be checked by onnecting a
test light or alarm across the contacts
and heating the bulb.l) Each) switch
should operate within * _@2QC, of its set-
ting when compared with thelindicator
dial.

The instruments are faetory calibrated
and no changes_are recommended. How-
ever, the following provisions have been
made ford making adjustments when
necessary.

Local, Two-Switch

Slotted/plugs in the top of the indi-
cator cagse can be removed to provide
acfess tolthe switch adjusting screws.
After making the necessary adjustments,
reseal the case using G-E compound
AL15AT1A or Teflon tape on the plug
threads. The adjusting screw for Switch
No. 1 is on the right, facing the dial,
and the Switch No. 2 adjustment is on
the left. To raise the temperature set-
ting, turn the No. 1 screw counterclock-
wise, and the No. 2 screw clockwise.

Switch No. 1 can be adjusted through
a range of 75C to 90 C and Switch No.
2 from 100C to 125C.

Local, Three-Switch

Access for adjustment is through plugs
in the case as with the two-switch in-
strument. Switches Nos. 1 and 2 have
a common adjustment on the right and
their settings arefraised by turning the
screw in ay countefclockwise direction.
The Switch Ne. 3 adjustment is on the
left and is raisedyby turning the screw
clockwise./Switch No. 1 has an adjust-
ment range of 75C to 85C and Switch
No. 2 4s fixed at 5C above the setting
of Switchy No.” 1. Switch No. 3 has a
range, of 100C to 125C and must be
set at least 15C above Switch No. 2.

Eye-Level, Two-Switch

Provisions have been made at the
rear of the case for adjusting the pointer
with relation to the dial.

To change switch settings, the glass
face and nameplate must be removed.
The set screws can then be loosened to
permit adjustment of the switch operat-
ing cams on the indicating pointer shaft.
Switch No. 1 can be adjusted through
a range of 60C to 100C and Switch No.
2 has a range of 95C to 130C. When
replacing the glass, be sure the gasket is
in place to seal the case.

Eye-Level, Three-Switch

To adjust the pointer with relation to
the dial, remove the glass face and name-
plate, loosen the set screw at the base of
the pointer, rotate the pointer as re-
quired, and retighten the screw.

To change the switch settings, move
the switch setting indicator (No. 3 on
Fig. 3) to a notch above the temperature
indicated on the dial at which the switch
is to operate. The switch adjustment
range extends from 0 to 160C.

When replacing the glass, be sure the
gasket is in place to seal the case.
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Fig) 5. Elementary diagram for one heater well.
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Fig. 6. Elementary diagram for indicator and de-

tector heater wells in series in the same

phase.
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