                              Solutions to your problems: 

                                                                                      by  Subhas  Sarkar
          
As specifiers and users of  transformers, you may sometimes come across certain special requirements, problems and limitations. We at  Virginia Transformer have come across a large number of such requirements and have solved them to the satisfaction and delight of our customers. In this article, we have selected a few of them to give you glimpse of our capabilities as a custom manufacturer of transformers.   

 (1) Space available is tight: 
Virginia Transformer will custom-design your transformer to fit within the space available and also match the terminations, pad size etc. We achieve this through our computerized design program which can produce designs to fit within the constraints of the available space and orientation. 

(2) Parallel Operation:
For two transformers to operate in parallel, three conditions must be

met, namely:

(a) their primary and secondary voltages must be same,

(b) their vector relations must be the same, and,

(c) their impedances should be nearly equal.

Virginia Transformer is well equipped to design and manufacture your transformer to meet all the three conditions, so that your new transformer can operate in parallel with an existing transformer. We can do this for non-LTC as well as LTC transformers. We can offer a different types of LTC controllers to facilitate parallel operation of two (or more) LTC transformers.
(3) Short Circuit Withstand:

In the event of short-circuit currents passing through a transformer, large amount of electro-magnetic forces are generated by the windings.  For withstanding these forces generated by short circuit, we design our transformers above a certain size in circular core and coil construction. The

forces generated due to the short circuit currents flowing in the HV and LV

windings tend to force them in to circular shape. Hence for transformers

above a certain size, circular is the natural shape needed for proper withstand

of short circuit forces.

It is also necessary to provide adequate axial clamping and other

mechanical bracing arrangements to withstand the axial component of the

short circuit forces.

Virginia Transformer has an excellent record of passing their

transformers (covering a range of up to 15,000 KVA base rating in 69 KV

class) in short circuit tests in independent laboratories (such as KEMA

Power Test Lab).

(4)   Close Coupling to Switchgears:

Virginia Transformer Corp. successfully coordinates with low voltage

switchgear for all of the major equipment manufacturers including General

Electric, Cutler-Hammer, Siemens and Square D. We also supply the HV side switchgear coupled to the transformer, built-in oil-containment trays, mounting on common base or separate base, etc.  We can meet any special

requirements for coordination; please contact us to discuss your needs.
(5)    Neutral-deriving :

        Zig-zag neutral deriving (grounding) transformers are helpful in establishing a neutral ground connection in a system where one is not available. Such zig-zag grounding transformers help in stabilizing the neutral point in the event of a line-to-ground fault. Virginia transformer can supply this type of transformer, according to your requirement.
(6) Harmonic Loads: 

In certain applications transformers have to feed loads which contain

harmonics (generated by the operation of rectifiers/ thyristors). If the transformer is feeding a load which is primarily sinusoidal but mixed with some harmonics, the applicable standard is C 57.110. If, however, the

transformer is entirely dedicated to rectifier loads, then the applicable

standard is C 57.18.10.

The harmonic loads produce additional heating in the windings and

the adjoining parts of the transformer due to increased eddy and stray

losses. The transformer needs to be specially designed (electrically, magnetically and thermally) for such applications. Also many applications (such as different types of drives) have special types of load and overload cycles, the transformers need to be properly braced mechanically for handling the forces generated by such load cycles.
          Virginia Transformer is a leader in the field of design and manufacture of transformers with rectifier or harmonic loads. We have supplied rectifier transformers up to 20 MVA unit size, with multiple windings. 
(7) Short Lead Time:
Virginia Transformer is specially poised for meeting your needs of

short lead time. Our special scheduling process, which has been honed by

man-machine-computer interactions, can be tuned to suit such special needs.

We have a repertoire of more than ten thousand designs. Standardization and

stocking of critical materials helps further to cut down the lead time.

Drawings can be sent to you electronically to reduce the time needed

for transmittal and approval.

(8) High Altitude:

The dielectric strength of transformers (both for dry type and oil-filled) depends partly upon air for insulation. Due to decreased density of air at higher altitudes, the dielectric strength decreases. Suitable correction factors must be applied to the dielectric strength when designing transformers for altitudes higher than 3300 ft (1000 m). Sometimes it may become necessary to use bushings with higher creepage distances. Also the heat dissipation becomes affected by thin air at high altitudes and suitable correction needs to be made for the same.

(9)  High Ambient Temperature:

The ANSI standard defines the maximum ambient temperature as 40°C. However, sometimes you may come across locations where the

maximum temperature exceeds the standard maximum. In such cases, special attention needs to be paid to the “hot-spot” temperature within the insulation system, so that the life of the insulation is not compromised. We have developed scientific methods of calculating the hot-spot temperatures. We have supplied a large number of transformers suitable for such high ambient temperatures (such as desert climate, middle-east, etc).

(10) Non-Standard Impedances:

The impedance of a transformer is chosen by considering factors like limiting the short-circuit currents, the system impedance, the regulation voltage drop (with load and power factor), etc.

We can supply transformers to meet any non-standard impedance for

reasons such as current limiting, parallel operation with an existing or a new

unit, replacement of an existing unit, motor-starting application, etc. 

Lower tolerances on impedance can be offered in certain cases, if needed.

(11) Dusty Environment

For oil-filled transformers with exposed bushings, we recommend use

of extra creepage.
For Dry type ventilated transformers we can provide additional filters which are fitted on the louvers.
Periodical cleaning of bushings and filters helps in maintaining good performance of the transformers.

(12) Corrosive Environment:

We can design transformers suitable for corrosive environment by

taking proper measures. For oil-filled transformers, epoxy painting is done

for protection of metal surfaces.

For extremely dusty and/or corrosive environment, we offer Totally

Enclosed Non-Ventilated (TENV) dry type transformers upto 5000 KVA.

(13)   High Humidity:

For dry type applications, we have developed a premium product

(known as UNICLAD™) which has excellent resistance to corrosive

environment (please ask for our UNICLAD™ brochure). This product has many outstanding features, which makes it superior to cast-coil transformers. A large number of these UNICLAD™ transformers are in service for more than 20 years.
(14)     Marine duty :
         We have designed and manufactured transformers for marine duty (including off-shore) applications, according to ABS (American Bureau of Shipping) standards. 
(15)    UL Listed :

         We are UL listed for transformers in the following range :--

        (a)    Oil-filled :  Up to 100 MVA, 69 KV class;

        (b)    Dry type :  Up to 34.5 kV class, up to 2500 KVA (AA)/ 3333 
                                   KVA (FA).
(16)      International Standards:     
          We are highly familiar with various international standards, such as, IEC, Canadian (CSA), British (BS), Mexican, Indian (IS), and have built and can supply transformers according to these standards.  

         We can supply drawings with metric/ dual dimensions and in Spanish and French. 
