How to Maximize Your Thermography Budget
With today's current economic climate, it is no secret to facility directors and engineering managers that the only thing that has shrunk more than your maintenance budget is your pro-active or preventative maintenance budget. With that in mind, thermography, now more than ever, is an excellent way to assess the health and welfare of your facility's electrical distribution system. This article will, hopefully, serve as a guide through a few easy steps in assessing which equipment is needed to survey. It will also provide guidelines on how to successfully select a themographic contractor and outline the basic mechanics it takes to have a successful site scan and understanding the final report.

Before we begin, let's take a brief moment to discuss the concepts of thermography and touch on what it can and cannot do. Thermography equipment and training has made enormous gains over the past few years. The thermographic scan of the equipment is a non-contact, non-destructive survey. In layman's terms, the most important part of that sentence is that there is little, if any, disruption to your normal business operation. Unlike an arbitrary system torque and tightening, the equipment does not have to be de-energized causing either a loss in production or an expensive scheduling of the work to be done on overtime. 

In the area of equipment, today's modern thermographic cameras have accuracy in the neighborhood of three to five degrees C, and the long wave cameras are non-cooled and very compact. This is a tremendous advancement over the older equipment which required several huge external batteries and also an external cooling source, such as liquid nitrogen, which required time to bring the camera down to temperature and also had a limited life before needing to be recharged. Because of these advancements, greater numbers of equipment can be surveyed in the same amount of time and, after all, time is money. In order to understand what thermography can do, we need to understand what it can't do. Thermography is not x-ray! What this means to you is it cannot see through covers or dead-fronts. Every object, including ourselves, emits photon radiation and this is what the thermal junctions in the camera detect. The electronics in the camera then convert it into a recognizable image that may be stored and used later in a report. Cameras, however, only read the top three microns of the surface. In layman's terms what this means to you is that if a company tells you that covers or dead-fronts don't need to be removed, there is an enormous amount of connections that they are not surveying. For example, a branch circuit panel, if surveyed with the panel cover and dead-front in place, all that you will be able to see is the bodies of the breakers. This method is incorrect on many levels. First off, the panel feeder connections either to the main lugs or main breaker could not be seen. The panel busses, breaker to buss connections, load wire to breaker connections and neutral to buss connections, also could not be seen. Thus, in many respects, it is a waste of time.

The basic concept and theory used to detect system anomalies is differential temperature or Delta T. The thermographer looks and compares like objects under like loads. Once again using our branch circuit panel as an example, we note that some breakers may be operating at higher temperatures than others. This may or may not be a problem. If for example, one 20 amp breaker looks hotter than another, the thermographer then should take an amp probe reading simply to determine if there is more connected load on that breaker but still within the NEC Code requirements. Any load over 80% of rating is considered an overloaded circuit. The proper comparison would not be breaker to breaker, but current path through the suspect breaker. In other words, comparing breaker to buss and branch circuit connection or comparing surface temperature of the conductor insulation near the field connection and then again a few inches away. In a perfect world, if all connections were tight and had no resistance, the temperatures throughout this path would be at equilibrium and thus, have no Delta T. This same method is applied to all equipment, no matter what its type. The most common differential temperature criteria used by thermographers is NFPA-70B Standard. This Standard set forth guidelines for both differential temperatures and recommended actions based on those Delta-Ts. With a Delta T of 7.3 degrees F to 14.4 Degrees F (4.1 degrees C to 8.0 degrees C.), it is considered to be in the Alert category and action is suggested to be taken during the next scheduled maintenance. The next level, 14.5 degrees F. to 27.0 degrees F. (8.1 C. to 15 C.) falls in the Severe category. This is considered the second stage and should be repaired before the next scheduled maintenance and in a timely manner. The final stage, which is considered Critical, is a connection that has a Delta T greater than 27.0 degrees F., (15.1 C.) This is considered the Acute Stage and should be repaired immediately.

As facilities manager or engineering director, your first step is to do a mental inventory of your electrical system. Determine in your mind what sections of the equipment are considered critical to the operations. Jot down a few notes and then take your one line electrical diagram and take a walk through of your facility. By prioritizing most critical to least critical equipment, you can determine the number of items surveyed versus the thermography budget. This step is useful on two levels. First, it will help to get an accurate bid from contractors. Secondly, if the selected contractor is able to complete the identified list of most critical equipment, in under the time allotted, they can easily continue surveying less critical equipment without a lot of lost time while you identify additional equipment. Other considerations on your part should include: time of year and time of day of equipment surveyed. Thermography is only effective if the equipment is operating under normal working conditions. Thus, determine what time of year your facility is operating at its most normal peak loads. Also, determine what time of day the equipment is operating under optimum loads and try to schedule that equipment for those times. It serves no value to look at equipment that may be energized, but sitting idle.

In the matter of obtaining a competent thermographic contractor, checking with facility directors of area hospitals and hotels should lend you some references that may prove useful. Another helpful contact would be the TEGG Service Network. This Network could be very useful to you if you are responsible for several sites over a large geographic area. Since all of their contractors use the same methods of testing and the same methods of reporting software, it makes it easier to review reports from several locations as they are in the same format. As you review your contractors, ask for a list of clients and a sample of their reports. Ask yourself if the reports are professionally prepared, are they easy to understand, and do they contain all pertinent information to allow your staff or your preferred electrical contractors to make the repairs with ease. Ask some questions concerning the level of formal training, certifications and amount of experience of the thermographer. For example, FLIR, a major worldwide manufacturer of infrared equipment, has an excellent certification program for thermographers through their ITC Division in Boston, Massachusetts. This program is headed by Dr. Bob Madding, who received his Ph.D. in Physics from the University of Wisconsin-Madison. Their webpage at www.FLIR.com provides a wealth of useful information for thermography. Another consideration to keep in mind is that some thermographic contractors use electricians as certified thermographers and some companies do not. This fact becomes important on a number of levels. First, if due to manpower restraints, you are unable to provide maintenance personnel to accompany and remove covers, electricians are qualified to perform this task. Companies who use non-qualified electricians as thermographers will not allow their employees to remove covers. This would result in lost time if you needed to utilize your personnel elsewhere. Secondly, by having an understanding of installation and service practices, electricians cannot only identify thermal anomalies, but may also provide a more in-depth explanation leading to a proper conclusion for repairs. 

Upon securing a qualified contractor, there are a few preliminary planning steps to be covered before the survey begins. First, provide them with an accurate list of items you expect to be surveyed. Then select a competent person on your staff that the contractor may report problems to as needed. If you are unable to provide maintenance personnel as an escort during the survey, it is important to provide the contractor with a photocopy layout of your facility with the equipment location clearly marked. Also, it is important to note if any of these areas are secure or locked, as they often are, that arrangements are made to allow them timely access. Other items to cover include proper entrance and exit of the facility, a place for them to park their vehicle and that their lunch periods coincide with your employees if you are providing maintenance personnel to assist. Finally, you need to make your facility staff aware of the upcoming thermographic visit. This step is important so that upon their arrival, the work may commence without lost time. During the visit, you should expect the thermography crew to check in every morning and give you a basic idea of the areas they will be working. Each evening they should check out and give a basic review of any anomalies that were detected during the day's survey that were not in the Critical category which would have been reported at the time of detection.

Upon completion of the project, you should expect to receive a complete copy of the report in an agreed upon and timely manner. It should be accompanied by either the sales person or thermographer to answer any questions you might have regarding the report.

In conclusion, this is by no means meant as a complete guide to planning your thermographers visit. It is, however, a great start. If you take these suggestions and tailor them to your specific locations, you should minimize any down time or confusion once the thermographic study at your site begins and receive a maximum number of equipments scanned in a given timeframe. Also, in closing, thermography is by no means limited only to the electrical field; its uses are only limited by your imagination.
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