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Enclosed is the Thermographic Survey report prepasadresult of my recent visit to your facility. It
includes a listing of the objects surveyed and a temperagwverity chart to be used as a guide when
prioritizing the electrical deficiencies detailed in treport.

There were five (5) thermal and one (1) mechaniadlifigs observed during this visit. Of these, all five
(5) were considered Class 3, from a temperature standpoimthe mechanical finding, it was considered
Class 3, from a Business Interruption or NEC Code Yimiastandpoint.

All of the operating - primary electrical equipment waseyved during this inspection. A copy of my
Summary of Findings was reviewed, and a copy of the riapairt was e-mailed to engineering, prior to my
leaving the area.

I am somewhat concerned with the high number of thefindihgs and the repeat findings on the
substation feeder breakers. Considering the age of thasesig would be prudent to make the necessary
repairs before failure. Also, | am recommending atstios ground grid test to be sure of the system
ground continuity as outlined in our 2008 Electrical Teskfflagrix. Please see attached document.

Business Interruption Loss Control:

Appended to this section, please find our ElectricaldRéiiy Chart, intended to assist you with your Pro-
Active Maintenance Program. | would like to thank you, J6hamas, Harold Hall and your maintenance
staff for the help, assistance and cooperation we teiuring this survey; it was greatly appreciated.

If there are any questions or comments concerningifbemation in this report, please contact me in
Argyle, TX at (940) 455-2520. | will contact you, to scheduterikxt regular survey, if you need
assistance before then, please feel free to call.
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Electrical Reliability Chart - Minimum Inspection Requirements = | 5()

10 20 30 40 50 60 70 80 90 100

Poor _ | | I | | | - Excellent

Annual Minimum Requirements: (Non-Intrusive)
() 1. Basic Transformer Oil Testing - All Liquid Fidle
(X) 2. Purchase Secondary Electrical Service
(X) 3. Dry Type Transformer - General Service
() 4. Transformer Oil - Gas Analysis on 2000 kVA & Above
() 5. Protective Device Testing (Relays-Batteriep&ritors)
() 6. Complete Switchgear Visual Inspection - RecordiReQuarterly
(X) 7. Full Infrared Thermographic Inspection - ISO 900@nfat
(X) 8. Fire Suppression Equipment - Adjacent to LiquideilDevices

Extra Credit:

(X) 1. Pro-Active Maintenance Program

() 2. High Voltage Disconnect Serviced with-in last thi@eyears

() 3. Transformer - TTR/Insulation Resistance/Hypditifig with-in last three (3) years
() 4. Circuit Breaker Testing last three (3) years

() 5. Cable Testing with-in last three (3) years

(X) 6. Power Factor Correction Equipment - Operatingemtly at time of inspection

() 7. Installing new High Voltage Distribution Equipmevithin last 5 years

(X) 8. General Housekeeping - Energy Center Materiak8tGorrectly

(X) 9. Previous findings satisfactorily corrected

Humboldt Rating = 80

Contingency Program and Spare Parts

There did not appear to be an alternate source dfielé@ower coming into the plant. There appeared to
be enough spare parts for the motors and contactorgeiyuittle for the electrical distribution equipment.

As such, | see this plant agredium exposurefor business interruption.

Recommendations:

R-1** Outdoor Substation, middle feeder No. 254, replacdamaged cables and re-establish backup
feed for Substations 1-A, Substation 1-B, Substationghd for the Fabrication & Machining Area.

R-2** Establish PM to test incoming feeder cables as perl&ctrical Testing Matrix. Frequency
shall be every 3-5 years.
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Introduction to
Infrared Thermography

Purpose:

Infrared thermography is an integral part of any Rrgve Maintenance Program. Utilizing infrared
scanning on an annual basis for electrical and mechanitairs/san improve the reliability of these
systems and increase profitability. This is the priyrreason for providing this service.

Background:

All objects emit electromagnetic radiation of a wéemgth dependent on the object’s temperature. The
frequency of the radiation is inversely proportionaht® temperature. In infrared thermography, this
radiation is detected and measured. The imager contaherdetector converts the radiation into electrical
signals that can be displayed on a monitor. Permandntgsqthermograms) of the thermal image on the
monitor can be made. Using internal or external reteréemperatures, the operator can calculate the
temperature of the object being scanned. The sehsitivihe detectors used is 0.1 degree Celsius at 30
degrees Celsius.

Some of the advantages of infrared thermography aMeajurements do not require contact with the
target and can be made with the device under full load. 2)yddéstemperature measurements are provided
to aid in determining the criticality of problems. 3) hrfed scanning is fast; large areas can be scanned
quickly because of the microsecond response of the equipnie@dutd) Safety; use of infrared scanners
means measurements are made from a safe distancéramagbjects such as high voltage equipment,
equipment at high temperatures, or equipment in a corrasiweorment.

The following report lists the objects scanned duringghisey and contains a Summary of Findings. Also
included are the probable cause and recommended corradiive for each object with an abnormal
temperature reading. For these objects, thermogramsasideml.

DISCLAIMER:

This report does not purport to set forth all hazards, or to indicate that other hazards do not exist.
The report is intended to identify the thermal condiion of the equipment observed, on the day the
Infrared Thermographic Survey was conducted.

INDEMNIFICATION:

EMC shall have no liability to YOU or to any other persam with respect to any loss or other damage
suffered or incurred in connection with this report and the survey it is based upon. YOU shall
indemnify EMC, its agents and employees, and hold harmés from and against any damages,
judgements, costs or other expenses (including legaks) incurred as a result of any claim or charge
made against EMC, in connection with such inspections.

TEMPERATURE DIFFERENCES, EVEN THOUGH SMALL, CAN BEERIOUS, DEPENDING ON THE
EQUIPMENT, THE LOAD OR VOLTAGE IT IS CARRYING, AND'HE NEED FOR CONTINUITY OF
OPERATION, THEREFORE, THE ULTIMATE DECISION TO REFRTHEM MUST BE MADE BY THE
PLANT PERSONNEL.
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Summary of Findings Electrical

Equipment Severity Criteria

Classification: Temp. Rise Comments:
Class 1 0°C-5°C Repair in the near future (2-4 weeks).
PROBLEM* Watch load and change accordingly. Inspect

for physical damage. There is probability of
damage in the component, but not in

Class 2 6°C-15°C surrounding components.

PROBLEM** possible damage. Repair in the immediate future (1-5 days).

Inspect the surrounding components for

Class 3 +15° C — or greater Repair immediately (overtime).

PROBLEM*** Inspect surrounding components for
probable damage. Repair while IR
camera is still available to inspect after
correction.

Mechanical and Other Equipment Severity Criteria

Other findings such as bearing temperatures, transformerestefaperatures, temperature variations in heat transfer
or cooling equipment, etc., are classified accordingtmal versus abnormal temperature or according to theeise

of the problem found. This might be based on 30% of the cofifisgn a transformer being plugged or a minor leak
in a steam line.

* SEVERITY IS INDICATED BY THE NUMBER OF ASTERISKS B8SIGNED. These classifications are based on
observed temperature rise only. The importance of ¢éneiitvolved to the operation must be considered when
determining timing of corrective action. In addition, theaperature rise is dependent on the load of the equipment; a
minor finding on lightly loaded equipment could be more sendwsn the equipment is fully loaded.
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