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INTRODUCTION


This instruction manual provides general information for the installation, operation and maintenance of Power Partners single phase subsurface transformers. These units are designed for installation in properly ventilated vaults which may be subjected to flooding, causing partial or total immersion of the transformer. These submersible transformers are designed to comply with all applicable ANSI and NEMA standards for subsurface type single phase distribution transformers. The secondary cables, if provided, are connected to the transformer through molded epoxy bushings welded to the transformer cover. The primary connections are made through insulated cable terminators and bushings welded to the cover.

RECEIVING AND INSPECTION


Power Partners subsurface transformers are shipped filled with insulating transformer oil. Immediately upon receipt, and before being put into service, transformers should be carefully inspected for any external damage or loose parts caused by shipping and handling. Damage claims should be filed with the carrier immediately. Each unit has been carefully assembled and inspected at the factory. Extreme care is taken in the processing and sealing of the transformer to ensure that it is clean, dry, and of adequate dielectric strength. 

Primary bushings and secondary cable leads are provided with protective shipping caps. The caps should remain in place until the connecting terminal is assembled. The caps are not designed to remain on the terminal when the transformer is energized.

HANDLING AND INSTALLATION


The transformers are supplied with lifting lugs for handling the complete unit.  Use proper spreaders to obtain a vertical lift. The transformer must never be moved or lifted by means other than lifting lugs provided for that purpose. Do not use jacks or tackles under the radiator panels supplied on various units. The units may be skidded in both directions. The recommended below grade installation for Power Partners Residential Subsurface Transformers is a ventilated and properly drained vault system in accordance with the latest ANSI standards.

Power Partners subsurface transformers are not intended for direct burial.

OIL


Transformers are thoroughly processed at the factory and filled with Power Partners inhibited mineral oil having a minimum dielectric strength in accordance with ASTM standard electrodes. The transformer should never be energized unless it is filled with the proper level of oil. 


If it should be found necessary to add or replace the oil in the transformer, only clean, dry oil having a minimum dielectric strength of 26kv should be used. The correct oil level at 25 degrees C is 5.50 inches below the top of the cover vent plug. In cases where the oil level has been drawn down below the top of the coil, vacuum processing prior to and during oil fill is required. Before opening the transformer, sufficient time should be allowed for the transformer to come to equilibrium with the air in the room to reduce the possibility of moisture condensation from the air.


The recommended shop procedure for opening the transformer is to first bring the interior of the unit to atmospheric pressure by loosening the pressure-vacuum plug or venting the PRV if one is supplied. The welded on cover may then be removed. The weld must be ground or burned off.


The core-coil assembly of a round tank is suspended from the cover. It lifts out at the time the cover is removed.

Before the cover is replaced, the oil must be inspected for possible contamination caused by removing the cover. If contamination exists, the unit must be flushed and the oil replaced. The stainless steel tank cover should be re-welded with a stainless steel wire, preferably 309L SI.


Care should be taken to re-seal the transformer so that moisture is permanently excluded from the interior. A pressure test, using dry air or nitrogen, may be made through the pressure-vacuum fitting to be sure all seals are tight. Finally, the pressure-vacuum plug should be carefully re-tightened to 300 in-pounds of torque. 


TANK


Power Partners subsurface transformers have an all-welded construction with stainless steel tanks, covers and hardware. All surfaces are protected by a corrosion-resistant coating. Any damage to this coating should be repaired prior to installing the unit in the vault with a suitable coating.

The two base rails are welded to the base to protect the transformer edge and bottom during shipping and installation. The rails also provide space for air circulation under the tank. Stainless steel fins are used for extra cooling on larger sizes. 



The nameplate is stainless steel and is cover mounted. Ground pads are provided near the high voltage and low voltage bushings.

CONNECTIONS


Refer to the transformer nameplate for the KVA rating and permissible connections. No connections other than those shown on the nameplate should be made. None of the connections should be changed while voltage is applied to the transformer.


For three-wire low voltage connections, the loads between the line terminal and neutral should be as nearly equal as possible. No more than one-half of the rated KVA should be applied between any one line terminal and neutral. Provisions are made for grounding the tank by means of tapped pads.

GROUNDED-WYE TRANSFORMERS


These transformers have one end of the winding brought out through insulated H.V. bushings and the other end connected internally to the tank. A substantial and thoroughly reliable ground connection should be made between the tank and a low resistance ground through a conductor of adequate cross section. One or more external grounding pads are provided on the tank front plate of the unit. It is imperative that both the tank and the L.V. neutral be solidly and permanently grounded to the common neutral of the system before the transformer is energized. If this is not done, a high voltage may be impressed between the L.V. circuit and ground constituting a hazard to life and property. The safest procedure is to first make the ground connections, then the L.V. lines, and finally the H.V. connections. When the transformer is removed from service, all H.V. connections (including those to protective devices) should be opened first.

PRIMARY TERMINATIONS


Power Partners subsurface transformers are supplied with weld-in, universal bushing wells, which are compatible with shielded separable insulated cable elbow connectors.


Bushing inserts for non-load-break or load-break operation may be provided when specified.  


Bushings are provided with tabs to accept a bail, used as a positive hold down for dead-break type elbow receptacles. The bail prevents accidental removal of elbow connectors under energized conditions.


When removing cables from the bushings they may be easily transferred to an adjacent parking stand. The parking stands will accept open plug type accessories available for grounding or insulating the terminators during trouble shooting, sectionalizing or maintenance. On transformers equipped with bushing wells, the bushing inserts may be changed or replaced at the installation site. Changing inserts does not affect the transformer seal.

SECONDARY TERMINATIONS


Stud type welded-in bushings with cable leads are used as standard. Spade terminations are available upon request. The neutral connection is mounted on an insulated terminal with grounding provided to the tank wall. To avoid damaging the bushing when the blade type spades are replaced or interchanged install the jam nut on the stud, hand tight, then install the spade and back the jam nut against the spade with a wrench, thus locking the nut and spade together on the stud.

OVER CURRENT PROTECTION

Current Limiting Fuses


When a current limiting fuse is provided, it is connected between the primary H.V. line and the transformer H.V. winding. For non-load-break fuses, the fuse must be completely de-energized before removing the fuse. In these cases, the fuse may be interlocked with an oil-immersed load-break switch which connects or disconnects the transformer and the fuse and from the H.V. line. The hot stick operable load-break switch is mechanically interlocked with the fuse so that the switch must be open before the fuse can be removed or replaced. 

Secondary Breaker


Some transformers are equipped with an oil immersed secondary breaker and primary fuse. The breaker protects the transformer from severe overloads or secondary faults. The fuse protects the primary line in case of an internal failure. The fuse and breaker are coordinated so that the breaker will always operate ahead of the fuse on secondary line faults or overloads.


To close the breaker, move the handle to position “R” (reset) which engages the latch mechanism and then to “C” (closed).


To open the L.V. circuit manually, move the handle from “C” (closed) to “O” (open). When it coincides with the “O” position, the L.V. circuit is open. The breaker operating handle can be operated with a hot line tool.

Oil Immersed Expulsion Fuses


Transformers protected with an internal oil immersed fuse in series with the H.V. winding have a time-current characteristic that will coordinate with the L.V. breaker. In some designs, the fuses are used without the breaker and have characteristics of ten times normal at 300 seconds. Oil immersed expulsion fuses should not be used on primary distribution systems where the available fault current exceeds the maximum current interrupting capability of the fuse element.

Bayonet Fuses


The externally operable bayonet fuse assembly provides full load break capacity at full load through 167kva by simple hot stick withdrawal.


Transformers incorporating this device must not be applied to primary distribution systems in a manner such that the available fault current of the system will exceed the maximum current interrupting capability of the bayonet fuse.


The fuse operates as follows:

1. Vent the transformer by opening the pressure relief device or vent plug.

2.   Unscrew and remove bayonet cap using a hot line tool. 



3.   Attach universal hot line tool or hot stick to the fuse handle eye then stand to one 
side.                

4. Push down and rotate the handle 90 degrees clockwise in the tube. The 90 degrees rotation will break any adhesion between the gasket seal and the outer tube assembly

5. Pull out the fuse holder three inches. This interrupts the load. Wait a few seconds for the oil to drain into the tank. The inner fuse holder assembly can now be removed without dripping oil.

6. Remove and wipe the holder in preparation for removal of the fuse cartridge and fuse element. Unscrew the fuse cartridge, remove the end plug, and inspect the fuse element link. Each fuse is marked with a series number indicating fault or overload sensing fuse (ie; 353C or 358C respectively).

7. Be sure the formed end-ferrule of the fuse element is secured in place between the fuse cartridge and the holder, and tighten before the end plug is inserted. Tighten the end plug to expand the scalloped end-ferrule and complete the re-assembly of the bayonet in the fuse cartridge holder assembly for refusing.

DUAL VOLTAGE AND TAPS


Transformers supplied with taps or with more than one primary voltage are equipped with a tap changer or series multiple switch. The tap changer or switch should never be operated while the transformer is energized. The tap changer or series multiple switch is locked in position by a handle which is locked in place by a set screw in the handle entering a hole in the mounting boss. When switching from one voltage to another, make sure the handle is in the proper position and locked with the set screw before energizing the transformer.

LOOP FEED SWITCHES


The transformer may be provided with H.V. loop feed, load-break switches. The hot stick operable load-break switches can interrupt load and loop current by manual operation. However, they are not circuit breakers which can open automatically on currents above rated load nor are they capable of interrupting fault current. 


The recommended loop sectionalizing switch arrangement is the combination of two-position switches. The two switches are operated by handles mounted on the transformer cover. They provide four switching combinations: (1) energizing the transformer with both A&B sources, (2) A source only, (3) B source only or (4) de-energizing the transformer entirely. Switch positions are clearly identified.

STORAGE


Transformers should be stored filled with oil in a clean dry place. If possible, they should be stored where there will be no extreme temperature changes. Before the transformer is put in service, it should be checked in the same manner as received.

       REPLACEMENT PARTS


When ordering parts, give a complete description of the part. Also, give the KVA, voltage, and serial number of the transformer, all of which may be found on the nameplate.

ADDITIONAL INFORMATION


Complete information on details and construction, installation, operation, and maintenance may be obtained from the Power Partners factory or sales office.
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