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***CURRENTLY UNDER REVISION***

1. Purpose

a. To establish a guideline to facilitate the most effective method for deploying the Thermal Imaging cameras in a way that provides the most protection for our personnel.

b. To provide a reference document to be used for training of personnel in the uses, deployment, limitations, operation and care and maintenance of the Thermal Image Camera.

2. Policy

It shall be the policy of this department to utilize thermal image cameras in every structure fire and any other situations as identified where it will enhance the safety of fire department personnel and the rescue of all potential victims.

This policy outlines the various uses of a thermal imaging cameras, a guideline for its use and operation in firefighting situations, method of deployment, daily inspection and care and maintenance instructions.

3. Procedure

a. The cameras are carried on Engine-23 (MSA 5600), Squad-2 (MSA 5200), Engine 22-2 (MSA 5600) and Engine 22-4 (MSA 5200). Personnel should become familiar with the location of the cameras. Ultimately, the company officer shall determine who will operate the thermal imager if he/she is not; ideally, it will be assigned to the first crew operating on the incident from one of the units equipped with a camera. 


b. When the engine company arrives on the scene of a fire or any other incident where smoke will or could hamper visibility, the person riding in the officer’s position shall remove the camera from the charger and take it to the entry point of the structure. The attack crew of this apparatus will continue to be responsible for deploying the handline. Once the thermal imager has been placed in operation, the tag line stored next to the camera should always accompany the camera, when it is in use.

c. When operating in the “Search and Rescue Mode”, company personnel shall use available thermal image cameras to aid in the search for victims. If operating ahead of or separate from the first handline, the tag line stored next to the thermal imager will be used (once placed in service). The operator of the camera shall don the rope pack around the waist and secure the end of the rope to an adequate anchor just outside the entry point.

d. The established Rapid Intervention Team should reserve an additional camera, for use if one is available.

e. If conditions warrant the use of the camera, the nozzle person shall be the operator of the camera unless the officer accompanies the crew then he/she will operate the camera in conjunction with the attack crew. The nozzle person should make periodic sweeps of the room/ structure he/she is operating in while in the suppression mode. Command should be notified that the camera is in use and transmitting. Through field exercises it has been determined that the safest and most efficient operation of the camera occurs when its operator’s view is not obstructed by other firefighters. Camera operators must be aware that the have a tendency to move faster than the rest of the team who are operating in zero visibility. Search and rescue and suppression activities should occur in compliance with their respective SOG’s and standard firefighting practices should be observed with the thermal imaging camera acting as an “extension of the tool in the hand.” Two person teams are the policy and should only be deviated in extremely dire situations.

f. The camera operator shall not advance too quickly, as to leave the rest of the team lost in a zero visibility environment. 

g. Firefighters should remember that they must stay low even if the camera allows them to see that the majority of the heat is at the ceiling. The possibility of a flashover in the dynamic atmosphere of a structure fire is higher than ever before because of new materials, construction methods and rapid responses. Personnel must understand that the camera could fail and an escape route must be easily located, either by following a hose line or rope tag line to safety. The thermal imager has the potential to inspire overconfidence because it allows firefighters to “see” in an environment that in reality has zero visibility

h. Thermal Imaging Camera equipped companies operating on the fireground shall be the operators of their camera when deployed unless there are other trained personnel on the scene ad approved by their respective officer. Most county departments do not have thermal imagers nor have they been trained in the use of thermal imaging cameras. 

i. If the Bullard camera is not to be used for a period of time but needs to remain in a state of readiness, press the YELLOW “sleep” button located next to the GREEN power button. By using the “sleep” feature, battery life is extended. When the camera is in the "“sleep" mode the screen will be blank, however, the battery 

power bar graph will remain active and a “sleep” symbol will appear on the screen. To activate the camera from the “sleep” mode, depress the YELLOW button.

j. Real time video feed can be transmitted by the camera by depressing the BLACK button which is marked “Transmit.” The BLACK transmit button is located near the YELLOW power button. ANYTIME THE CAMERA IS DEPLOYED AND THE CHIEF’S COMMAND VEHICLE IS ON SCENE, THE TRANSMIT FEATURE WILL BE ACTIVATED. It is important to be aware of the fact that utilizing the video transmission feature shortens the battery life by half.

NOTE: The MSA Evolution 5200 Cameras do not have transmit capabilities. 

4.      Thermal Imaging Camera Uses

a. Provides safer navigation in a space where there is zero visibility due to smoke.

b. Allow personnel to “see” in a zero visibility environment, which is a very useful addition to traditional search techniques. The time necessary for completing a primary search can be cut by almost half by utilizing a Thermal Imaging Camera.

c. Enables suppression crews to execute a faster, more efficient interior attack.  The shortest route to the fire, holes in the floor and obstacles in the structure can be determined and located efficiently.

d. Reduces fatigue of interior crews because efficiency in performing searches and suppression is increased.

e. Allows Rapid Intervention Teams to quickly and efficiently locate downed firefighters.

f. May be used to determine fluid level within a container, which may be useful during an incident involving a hazardous material.

g. May be used as a search tool to locate lost persons in open wilderness areas.

h. The transmission feature of the Bullard Thermal Imaging Camera allows the officer in charge to accurately observe and assess the situation as it is occurring.

5.  Background Information

a. The Thermal Imaging camera allows a two dimensional view of a smoke filled environment. Depth perception is limited. Firefighters operating the camera should remain low to the ground, scanning the entire area before them. When scanning an area with the thermal imager begin at the ceiling and conclude at the floor area immediately in front of them.  Walking with the thermal imager is discouraged as trip hazards may be overlooked. 

b. Thermal energy does not travel directly through the walls. A thermal imager does not allow an area to be viewed, which is behind a wall. If fire is present inside a wall, the camera will only be able to “see” it if the fire has increased the temperature of the wall itself. Fire inside wooden clad walls will be picked up much faster than fire on the other side of a more significant barrier such as concrete.  Normal overhaul procedures must be utilized in order to locate fire extension. 

c. A human being will not provide sufficient thermal energy to penetrate most standard construction materials or solid items such as furniture. Therefore, it is reinforced that while conducting a search, rescuers must look under and or around beds, sofas and other objects where victims may have hidden to escape fire.

d. Water, plastic and glass are all effective barriers for the thermal imager and may cause a reflective image. The team operating the camera must remember that the image present on the thermal imagers’ screen could be a “mirror image” of themselves or fire behind them being reflected off of glass, plastic or water.  To test suspicious images, the crew should wave their arms and determine whether they are seeing their own image.

e. Also, firefighters and occupants, who are wet from hose line operations, could be masked from the camera’s view during a search because there is a momentary balance of thermal signatures.

f. The Thermal Imaging Camera must be used with the understanding that it is only a mechanical device and it can fail. Firefighters must plan for this possibility by carrying flashlights, maintaining contact with the wall, a hose line, employing a tag line or other routine methods for remaining oriented to location and the position of exits in a zero visibility environment. Crews should continue to employ standard fire fighting practices.

g. Count on no more than twenty minutes of operation per battery, less in cold temperatures. Change the battery each time the operator leaves the structure to exchange SCBA bottles unless the thermal imager is being handed off to another crew that is completing the primary search.

h. Be aware that if the controls on the thermal imaging camera are bumped the unit could become deactivated.

i. The image displayed by the thermal imaging camera may decrease in quality as soot builds up on the lens and screen while operating on the fire ground. A soft cotton cloth should be used to clean the lens and screen periodically while operating the camera.

j. If the picture displayed on the screen suddenly becomes distorted, check to insure the carrying strap is not in front of the lens.

k. “White Out” is a condition caused by aiming the unit at a very hot object or flame which causes the thermal imaging camera’s sensor to become overloaded and the display to show all white, rendering the thermal imaging camera useless. To correct the problem, aim the camera away from the extreme heat source and the display should return to normal in less than one minute, often within just a few seconds.

l. The Thermal Imaging Camera has not been determined to be intrinsically safe as an ignition source. This device is not to be used in a potentially explosive atmosphere.

m. The camera can also serve as a tool for detecting heat during the overhaul phase of an incident. It must be remembered, however, that the thermal imager cannot penetrate most construction materials including drywall, plaster and lathe, concrete, glass or plastic. Also, the thermal imager cannot penetrate water. Due to the camera having a black and white display, it is sometimes difficult to differentiate between what is heat or fire trapped in a wall and what is radiant heat.

6.      Operation of the Bullard Camera

a. The camera is stored in the apparatus charger. The camera, including its carrying strap and accessories must be completely dry before returning them to the charger or the case so moisture is not trapped inside.

b. Included in the storage case are the following: Thermal Imaging Camera, carrying strap, spare battery and a battery charger. The Thermal Imager and spare battery will be kept in the vehicle charger at all times to ensure that both batteries are fully charged at all times.

c. In order to deploy the camera, remove it from the charger and firmly grasp the pistol grip handle. The shoulder strap should be utilized in order to lessen the chance of the unit being dropped. 

d. To turn the unit on, push the large GREEN button on the left side of the unit. It will take approximately 15 seconds for the unit to warm up; self check and become operational.

e. Once the camera is active, an image will be visible on the screen. Cool areas appear dark while heat sources appear white.

f. On the LEFT side of the display screen, a bar graph allows the operator to see the amount of energy reserve that remains in the units battery pack.

g. In the same area as the GREEN power button is black, notched wheel. This is similar to the focus wheel on a camera. By manipulating this knob clockwise (as one looks at the screen), the differentiation between cool and hot areas will become crisper. However, this also results in less of a spectrum of black to gray to white that will be created of cool to warm and warm to hot areas.  The knob’s range of adjustment is one revolution. Bullard refers to this wheel as the “Thermal Throttle.”

h. The Bullard Thermal Imaging Camera also has the ability to transmit the image that is on the screen to a remote site such as the Chief’s Command vehicle. 

i. If the battery power bar graph indicates that the battery has less than ¼ of its energy capacity remaining, it should be replaced with a fully charged battery. If the camera is deployed on an incident, the battery should always be replaced with a fully charged battery at the conclusion of the incident to insure that the camera is always in a constant state of readiness. The camera’s battery is located in a compartment directly below the viewing screen. To remove the battery, flip up the two black tabs and open the hinged door. Ensure that the replacement battery is reinserted with the same orientation so that the battery’s contact points coincide with those of the camera. Two batteries are supplied with the imager and are marked with the same number as that of the camera. These are the only batteries to be used in the thermal imager. Batteries can be recharged using the supplied battery charger, which has the ability of being powered from a 12-volt cigarette lighter outlet, or any other charger that accepts Motorola MT-1000 series portable radios and/or batteries. Unlike the portable radio chargers on the apparatus, which require 16 hours to charge a depleted battery, the chargers supplied with the thermal imaging camera are rapid chargers, which can recharge batteries in less than one hour.

7.
Operation of the MSA Evolution 5200/5600 Camera

a) To turn the camera ON, press the POWER (green) button on the TIC handle and hold for approximately one second. Wait approximately five seconds for the infrared sensor electronics to self-test. The green POWER LED (located near the display) lights. After several seconds, the thermal image appears on the screen. Verify the camera is functioning by aiming at an object or person until the thermal image appears in the camera viewer. The thermal imaging camera is now ready for use. 

NOTE: The Evolution 5200/5600 POWER button has a momentary pushbutton switch that requires deliberate, one-second activation to activate. Rapid repeated depression of the POWER button may cause the TIC start-up software to lock, and a picture will not display (LEDs may still activate). If this condition occurs, simply turn the TIC OFF and back ON using slow, deliberate button presses.

b) To conserve battery consumption, the camera is equipped with a Standby Mode feature.

To activate, press the POWER button until:

(a) The display shuts OFF.

(b) The system STATUS LED begins to flash green.

(c) To return to Normal Mode from Standby Mode, press the POWER (green) button until:

(d) The display immediately reactivates without warm-up time.

(e) The system STATUS LED turns to solid green.

c) To turn the camera OFF, press and hold the green POWER button for four seconds.

(i)As a safety feature to avoid inadvertent power-OFFs, the green POWER button must be held for four seconds to turn OFF the camera. The green STATUS LED flashes during the power-off countdown to confirm effective button press. When all LED indicators shut OFF, the user may release the green POWER button.  The camera is now OFF.

d) The Evolution 5200/5600 TIC comes standard with five LED Indicators for System Status, Battery Life and Overtemp status. When the TIC is turned ON, all LEDs "flash" for two to three seconds; then, the thermal picture appears. When the TIC is turned OFF, all LEDs are darkened. Also, the TIC has on-screen indicators for low sensitivity, shutter and optional quick- temp. 

a) On-Screen Indicators
i. Low sensitivity firefighting mode indicator

ii.  Shutter indicator

iii.  Optional Quick - Temp Indicator and Digital Temperature Measurement

iv. Over - Temperature Warning

v. System Status Indicator

vi. Battery Status Indicators.

b) Low Sensitivity Mode Indicator – An on-screen sensitivity indicator ("L") informs the user when the camera is in the low sensitivity mode. This mode occurs when the thermal imager senses an environment above 160°C or 320°F. Dynamic Range is extended while in this mode to provide greater image details of the surroundings. In high-heat conditions, the TIC will automatically enter the Low Sensitivity mode. While in Low Sensitivity mode, the TIC’s dynamic range is extended, thereby allowing the user to make better distinction of objects and people within a higher temperature range. When the Evolution 5200/5600 TIC is in Low Sensitivity mode, the letter "L" appears in the lower left corner of the display. 

c)  Shutter Indicator - An on-screen indicator that tells the user when the TIC is shuttering appears as a green square in the upper left corner of the display. While the TIC is in operation, it is periodically necessary for the TIC to refresh the focal plane in order to operate properly. This occurs via an internal shutter mechanism. When the TIC shutters, the image on the display temporarily freezes for about one second. Shuttering can occur more frequently in higher heat conditions. This is normal for all micro bolometer - based TICs. 

d)  Optional Quick-Temp Indicator - On-screen operating Quick Temp spotter and vertical bar gauge spans temperatures from 0°F (0°C) to 300°F (150°C) in High Sensitivity mode and 0°F (0°C) to 1000°F (500°C) in Low Sensitivity mode for objects located in the spotter. The digital temperature feature displays the approximate numeric value of the temperature of objects located in the spotter.

LED Indicators 

e) Over Temperature Warning – Warning activates when the system electronics approach maximum recommended operating temperature limits.
• Not lit indicates system is within operational thermal limits

• Flashing Red indicates the TIC has exceeded recommended operational thermal limits.

WARNING:  Most electronic devices will cease to operate at certain high temperature extremes. Tests on the Evolution 5200/5600 TIC indicate that it will provide an acceptable image when subjected to an ambient temperature of approximately 120°C (248°F) for about ten minutes. Exposure to conditions exceeding these will result in deterioration and loss of image.

f) 
System Status Indicator - A single LED shows the operational status of the TIC.

• Green indicates the TIC is ON and fully operational

• Flashing Green indicates the TIC is ON and in power-saving Standby mode.

g) 
Battery Status Indicator - Battery capacity is shown by a row of three LEDs: one green, one yellow, and one red. Only one of the three battery status indicators will be illuminated at any one time. 

• Green indicates full or nearly full battery capacity

• Yellow indicates marginal battery capacity

• Red indicates battery warning and nominally 15 minutes of battery life                  remaining

• Flashing Red indicates battery shutdown is imminent (about one minute of          warning time).

h) 
Optional Heat Seeker Plus Indicator – The optional Heat Seeker Plus indicator adds shades of color to objects in the scene reaching high temperatures in both High and Low Sense mode.

The shades of color allow for some details of the object to be seen for easier identification.

In High Sensitivity mode: 

The color of objects reaching 275°F (135°C) will be yellow, starting with light shades changing to darker shades, and then moving to light and dark shades of orange as the temperature increases. Once objects reach a temperature of 297°F (147°C), they become red starting with light shades changing to darker shades up to a temperature of 320°F (160°C).

In Low Sensitivity mode:
The color of objects reaching 842°F (450°C) will be yellow, starting with light shades changing to darker shades, and then moving to light and and dark shades of orange as the temperature increases. Once objects reach a temperature of 914°F (490°C), they become red, starting with light shades changing to darker shades up to a temperature of 1040°F (560°C).

System Fault Indicator:

All five LEDs will flash if a system fault is detected. The TIC’s internal computer runs a self-diagnostic program. If a problem with the internal component is detected, a fault will be signaled and the LEDs will flash.

i)
Battery Care and Installation

• The Evolution 5200/5600 TIC runs on one Lithium Ion re-chargeable battery; one battery is required for TIC operation.

• To charge the TIC and spare batteries using the Evolution 5000 Series Truck-Mounted Charging System make sure the TIC charging pins and cradle are clean and free from debris.

• Place the TIC into the charging cradle with the display facing outward; secure the unit with the straps on the charging cradle.
• If charging a spare battery, place the battery into the slot provided and secure it with the rubber retainer.

The power LED indicator should always remain green when the power source is ON and properly connected. When the Truck-Mounted Charging System is correctly installed, the status indicators will light as follows:

Power Status LED Indicators

• OFF  -  System Fault

• GREEN  -  Power On/ System Operational

Any LED indication other than those listed indicates faulty operation and the unit must be returned to MSA for service



Battery LED Indicators

•OFF  -   No Battery Installed

•GREEN  -   Charge Completed

•FAST BLINKING GREEN  -   Charging

•SLOW BLINKING GREEN  -   Charge Pending

•RED  -   Fault

Any LED indication other than those listed indicates faulty operation and the unit must be returned to MSA for service.

Note: For optimal performance, the battery charger should be operated at temperatures between 50 to 85° F (10 to 29° C). Charging batteries outside this temperature range may result in a charging error and/or premature battery degradation. Charging batteries in environments greater than 100° F (38° C) may result in premature termination of charge.

The charging cycle takes approximately 2-1/2 hours to completely charge a single battery or five

hours when charging two completely discharged batteries.

8.
Inspection
a. The camera shall be checked as part of the routine equipment check of the apparatus to which is assigned. 

b. The camera should be inspected for cleanliness. If any part of the camera is dirty a clean rag dampened with face piece cleaner should be used to clean the camera.

c. The camera and its carrying strap must be thoroughly dry before being returned to the airtight case or vehicle charger. 

d. The camera should be turned on and checked for proper operation and then turned off.

e. If the battery charge indicator displays more than one bar of discharge the spare battery should be placed in the unit and the discharged battery charged with the provided charging unit.

f. The camera should be returned to its case and all latches secured.

g. Problems with the unit should be reported to the OIC so that they can be noted and repaired as soon as possible.

9. Maintenance

a. Batteries should be rotated weekly and charge as necessary.

b. Screws on the camera should be checked periodically for tightness. 

c. After the camera is used on an incident it should be thoroughly cleaned and dried before it is returned to its airtight case or vehicle charger and the batteries fully charged if not being placed in the vehicle charger. 

10. Safety

a. No operation as outlined in this SOG shall preclude any person from using good judgement with due regard for the safety of all personnel.




