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I E TI E T  
Irvine Electrical Testing, Inc. 

IET is a full service electrical testing and engineering company that can handle 

your diverse requirements.  We are an Ohio authorized engineering firm with 

an on staff PE. 

I E TI E T  

Irvine Electrical Testing, Inc. 

PO Box 36834 

Canton, Ohio 44735-6834 

 

Phone 330-418-9256 

Fax 330-478-2627 

After hours 330-478-1573 

Email: bruce@irvineelectricaltesting.com 

Web Site: www.irvineelectricaltesting.com 

OwnerðBruce W. Irvine, PE 
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Introduction 
 

IET was incorporated in 1996 as an Ohio business.  Owner, Bruce Irvine, is a registered  Professional 

Engineer in Ohio, Michigan, and North Carolina.  IET is currently authorized as an Engineering     

Company in Ohio and North Carolina.  Bruce has worked in the electrical area since 1970.  Most of his 

experience is in heavy industry dealing with electrical equipment and in the electrical substation area.  

A large percent of the time was spent employed in the steel business.  

The company is located in Canton, Ohio.  The company has a drug and alcohol testing program and 

provides for a drug free work place.  

 

We  provide testing, maintenance, acceptance testing, power monitoring  and electrical engineering   

services as well as trouble shooting problems in high voltage substations. We also do relay testing, 

field commissioning, leak repairs, bushing replacements and can perform vacuum fills as well as dehy-

dration and acid control on oil filled power transformers. 

Equipment Testing and Service on: 

Transformers 

Circuit Breakers 

Load Tap Changers  

Protective Relaying 

Current Transformers 

Ground Testing & Design 

High current Test Injection 

Cable High Potential Tests 

Battery tests and associated supporting 

tests 

 IET has both test equipment and oil    

handling capability to deal with the    

complete scope of projects.  We also 

partner with other testing organiza-

tions to  provide  coverage on larger 

projects or shut downs. 

 

Engineering Services  

 
Electrical Engineering Design 

Short Circuit 

Coordination 

Arc Flash 

Harmonic Modeling 

Transient Motor Starting Studies 

Failure Analysis 

Power Quality Studies with Solutions 

Circuit monitoring for load and voltage issues 
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Transformer Testing Includes: 
 

Insulation Resistance Tests (Megger Tests) 

Power Factor Tests (2- 10kv test sets and 1 - 2.5 KV test set- Doble & Biddle equipment) 

Turns Ratio Tests 

DC Winding Resistance Testing 

Scan Frequency Response Analysis (Doble 5200) 

Leakage Reactance Winding Tests (Doble M4110) 

Auxiliary Equipment Tests 

Field Oil Screening for Dielectric Strength, Moisture, IFT, Power Factor, & Neutralization Number 

Oil analysis thru local lab   

Testing Done in Accord with NETA Standards 

 

Clients 
 

Our client list includes many steel mills, utilities, and a diverse group of manufacturing facilities as 

well as contractors and surplus equipment dealers. 

Transformer Maintenance  

 
Bushing Replacements 

Leak Repairs and Re-Gasketing 

Vacuum Filling 

Oil Processing 

Assembly / Disassembly for Relocation 

Fan Upgrades including Control 

Nitrogen Blanket Cabinets 

 

Surplus Equipment  

 
IET can assist in locating, qualifying, assist 

with shipping and set up of surplus equipment.   

This can be an attractive alternative to          

purchasing of new units especially in         

emergency situations.   Most used electrical      

equipment is under utilized and as such has 

many years of remaining life.  Lab analysis as 

well as field testing can help determine if a unit 

is worth purchasing.  Let us help you make that 

decision. 

Doble equipment used by IET        

includes the M2H-MCM power factor 

set and the 5200 SFRA set.  All  

equipment is owned and calibrated on 

an annual basis. 
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SFRA 

Sweep Frequency Response analysis 

The SFRA test is one of the few field tests that can determine if there is a problem with the         

geometry of the windings.  The test set applies a 10v p-p sine wave to a selected winding, then 

measures the signal input/output from the other end of the winding as a function of frequency and 

using a network analyzer displays the response in graphical form on a laptop.  The types of      

problems detected are: 

¶ Axial Collapse 

¶ Hoop Buckling 

¶ Bushing Failures 

¶ Movement of windings after relocation 

¶ Shorted turns 

 

The test can be done with the unit full of oil or empty.  Any before and after comparisons have to 

be made with the same conditionsðResults from an empty tank SFRA should be compared to an-

other empty tank result.  This would be typical of a test run prior to transport and then run again  

upon arrival at its destination.  The waveforms should be identical unless there was movement dur-

ing shipping and handling.  Weôve had experience with this test on furnace transformers and large 

power units (sister transformers) with good repeatable results. 

Left - Waveform from a typical high voltage winding.  

Delta connected  - The 2 outside windings are almost 

identical and the center leg has a similar waveform with 

resonant points at the same frequencies. 

Rightðthese are the waveforms for a furnace trans-

former that has a known bad winding with problems 

between H3-H1(red waveform on graph).  A similar 

waveform was found on the secondary windings.   The 

SFRA test was done as a confirmation that problems 

existed within the unit.  An internal inspection was done 

after the SFRA but not much was visible from the top 

manholes and access was not possible down the sides of 

the windings. 

The set up for the furnace trans-

former tests required that the 

secondary windings be paral-

leled as they would typically be 

when the unit is in service.  

There are 6 coils per phase in 

the secondary windings ï

special jumpers were made up 

to provide good connections ï

the secondary bus was cleaned 

at the connection points as well. 


