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Commonly supplied accessories are:

1. Bushings (e.g. PCORE-Lapp, ABB, HSP).

2. Winding Temperature Indicator.

3. Qil Temperature Indicator.

4. Oil Level Indicator.

5. Gas detector relay (e.g. ABB Model 11 or Buchholz).
6. Silica gel breather.

7. Fans.

8. Pumps.

9

. Pressure Relief Device.
10. On-line monitors (ETM, DGA, PD, etc.).

In the next few slides photos of the above accessories and
construction details of some accessories are shown.
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PCORE Lapp POC (paper-oil-capacitor) bushing c;
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/(1) 1.Gaskets- Cork-nitrile rubber gaskets are designed to provide oitight seals
©) 2. High Compression Coil Springs-provide uniform, active compressive loading on
~ gaskets.
3. Clear-View Oil Reservoir (Medium and High Voltage Bushings)
4. Magnetic Oil Gauge (Extra High Voltage Bushings)
5. Porcelain Housing- to provide the required leakage and strike distance and has
ground surfaces on top and bottom ends for cilight gasket seals.
6. Name Plate Data identifies the bushing by catalog number, serial number and year
of manufacture with electrical ratings and factory measurement data.
7. Power Factor Test Tap (Medium Voltage Bushings) 25 kV through 69 kV . The test
tap is connected to the ground layer of the capacitor core.
8. Voltage Tap or Capacitance Tap (High and Extra High Voltage Bushings)Bushings
rated at 115 kV and above have a permanent internal ground. In addition, an insulated
(7) tap is connected to a floating capacitor layer. This tap, designated a capacitance tap or a
C‘ voltage tap, is grounded except when used as a voltage source with a potential device.
~ 9. Mounting Flange, Ground Sleeve Assembly
10. PaperFoil Capacitor Core - Conductive layers of aluminium foil with high dielectric
paper
(100 11. Lower Porcelain Assembly
~ 12. Bottom Cap Assembly A confined cork-nitrile rubber gasket provides a leakproof
seal between the porcelain and the cap. For bushings rated 115 kV through 161 kV, the
bottom cap is adaptable for use in dranlead and bottomconnected applications.
13. Dried, Degassed Oil
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Condenser bushing design principle c,
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Condenser bushing construction c’
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. Herringbone Pattern
Ce
G Core Wind
Ce .
C
Co
c.
=
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Layer/Flange
Grounded
Layer/Flange

Semi-Conducting Paper
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Voltage tap vs. test tap




Remote Temperature Indicator

MAXIMUM SWITCH SETTING
TEMPERATURE INDICATOR
INDICATOR
CURRENT
TEMPERATURE
INDICATOR

MOUNTING PLATE

ELECTRICAL
CONNECTION

Thermal plate (3 winding temperature model shown)

SOURCE: http://www.qualitrolcorp.com/uploadedFiles/AP-T02-02L-01E_104.pdf
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Winding Temperature Indicator

Winding Temperature System

1) Optional Winding

Thermometer
A) Input
\ / From Current

Transformer (CT)

2) Winding Temperature

Simulator \
D) Optional Remote Outputs

RTD1

B) Winding Temperature
Calibration System
LN

~
RTD2 &

c) Healercull
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SIMULATED HOT SPOT SCHEMATIC c;
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HTR COIL
POQ% OHM

@ - TEMP PROBE
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Gas detector relay (;
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OIL GAUGE FLOAT -
N enc o cauce
TH ALARA SWTOH

The gas detector relay (GDR) is a protective device that gives an early indication of faults occurring
in oil-filled conservator type power transformers:

1. Gas accumulation Faults of an incipient or minor nature resulting in a slow evolution of gas. This
gas may be generated by local heating, defective insulating structures, improper joints, loose conta
grounds, shorted turns, burning of core steel, or from air in the transformer.

2. Rapid pressure Faults of a major nature that generates a sudden pressure wave. Major faults are
usually caused by breakdown between energized parts, followed by short circuit. o
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Sudden pressure relay SPR c,
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Sudden Pressure Relay can only be
applied to transformers with a gas
space.

The Sudden Pressure Relay is a device designed to respond to the sudden incrg
gas pressure in a power transformer which would be caused by an internal arc. T
relay consists of:

(i) a pressure sensing bellows,

(ii) a micro switch and

(iii) a pressure equalizing orifice

All parts are enclosed in a sealed case and mounted on the outside of the transf
at the gas space.

BUCHHOLZ RELAY G
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Operation of Buchholtz relay

Rapid liquid flow

Fault: An internal fault generates a
pressure wave moving toward the
conservator.

Relay response: The liquid flow
reaches a damper located in the
liquid flow. If the flow rate exceeds
the operating threshold of the
damper, it moves in flow direction.
Due to this movement a switch
contact is actuated so that the

Gas accumulation
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Fault: Free gas is present in the
insulating liquid.

Relay response: The gas in the
liguid moves up, accumulates in
the Buchholz relay and displaces
the insulating liquid level. The
moving float actuates a switch
contact with an alarm signal. The
lower float is not affected as from a
certain gas volume the gas flows

G

Insulating liquid loss
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Fault: Insulating liquid loss
Relay response: As the liquid
level falls the top float moves
downward. An alarm is tripped. If
the liquid loss continues, the lower
float moves downward. The moving
float actuates a switch contact so
that the transformer is de-
energized.

transformer is de-energized. through a piping to the conservator

TRANSFORMER

< Throttle Valve
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U Fans are used in, addition to
radiators, to cool the oil in
power transformer.

U Fans can be operated in stages,
to turn on after a targeted oil
temperature is reached.

U Fans are crucial for the
transformer to work at peak
load with minimal losses

U CG often chooses Krenz- vent
fans unless specified elsewhere
by the customer.

U Fans will either be mounted on
the bottom or the side of the
radiators.
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Fan Specifications

FAN RATINGS
KRENZ &CO,
PART NC. F26DBA-A9713
HP 13
RPM 1140
VOLTS 208-230
PHASE 3
HERTZ 60
CFM (1) 7400
9BA(2) 61.6

FAN ELECTRICAL DATA

oLTS 08 | 20 | 240 |
FAN AMPS 147 | 121 | 128
FULL LOAD AMPS 14 | 14 | 14
STARTING AMPS a7 | 41 | 43
LOCKED ROTORAMPS | 37 | 44 | 43
FAN WATTS 26 | 08 | a0 |
POWERFACTOR% | 703 | 84 | 627

All fans are very similar with
only a few variations depending
on the transformer
requirements:

U Fan ratings(HP,CFM, dBA)
-

U Electrical ratings(V, Phases

e

U One or two blades per fan

JFLA, etc.)

U Rotation of blades

U Mounting Adapter

FAN DIMENSIONS

75 (19) DIA. MTG. EYE '50\
S

FAN FEATURES

FAN HOUSING
+ BASKET TYPE WITH DISCHARGE GUARD.
 MEETS OSHA REQUIREMENTS.
« HOT DIP GALVANIZED STEEL,

FAN MOTOR
« TOTALLY ENCLOSED NON-VENTILATED, IP54 ENCLOSURE.
« NEMA 48 FRAME WITH 625" DIA. 416 STAINLESS STEEL SHAFT,
+ PERMANENTLY LUBRICATED, DOUBLE SEALED BALL BEARINGS.
« CLASS FINSULATION, CLASS B TEMPERATURE RISE.
 55°C (131°F) MAXIMUM AMBIENT TEMPERATURE,
« INTEGRAL CONDUIT BOX WITH 1/2* NPT CONNECTION HOLE.
« AUTOMATIC-RESET OVERLOAD PROTECTION,
« FOUR-STEP PROPRIETARY COATING SYSTEM,
+ ANSI 70 GRAY FINAL COAT IS STANDARD.
« FOUR 1/8" NPT CONDENSATION DRAIN HOLES

FAN BLADE
« ONE PIECE, 2WING, CAST ALUMINUM.
« TWO BLADES PER FAN.

+ COUNTER-CLOCKWISE FROM INLET SIDE.

WITH
+ ACC-B10856 BASE MOUNT ADAPTER INSTALLED.

a
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Centrifugal Axial

U Transformer pumps allow
for maximum cooling which
allows for peak load
operation of oil cooled
transformers.

0 There are two types of
pumps generally used, axial
and centrifugal, with
centrifugal pumps being the
most common.
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Centrifugal pump c;
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Centrifugal pumps use the power of
rotational kinetic energy to force
fluid flow
U Impeller is operated by a

separate motor drive chamber.
U The Oil enters the pump impeller

through the suction eye, usually

near impellerés axis of rotation.
U Oil is accelerated by the impeller.
U Oil is forced flowing radially
outward into a diffuser or
discharge.
Due to separate motor chamber,
there is no heat transfer from motor
chamber to oil
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