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Tank Coatings Life and QA/QC

* Navy corrosion control costs $S2.4B/yr
* Represervation of tanks #1 mamtenance cost

Condition
after 3 years

e Potential 20 year tank coatings
— High solids epoxies
— Rigorous QA/QC
— Holiday free application




Enhancing Visual Inspection
with Fluorescent OAP Coatings

Primer is fluorescent

lluminate with inspection
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Prime coat holidays are black
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Inspection Results

* |nspect OAP prime coat
— 25% more defects found
— 75% faster area scan rate
— Pinholes seen from 2X standoff

* |nspect topcoat over OAP primer

— Greatly increased speed, pinhole resolution,
stand-off distance

— Overspray areas seen from 10 ft. away

* Looked like continuous top coat with
white light

— Pinhole defects 0.2mm diameter detected

* Unaided white light limit 0.5mm
diameter




Overview
* |Inspection light equipment
* Potential Safety Hazards

— UV
— Blue Light Hazard

* Mitigating the Hazards
— Personnel Protective Equipment (PPE)
— Standards and Certifications



Ultraviolet (UV) Lights for OAP Inspection

e Al so referred to as “Bl ack L
* Invisible waves with higher energy than visible light.

* Encompass the area from 100 nm- 400 nm

e Used for many types of inspections

* Black lights primarily use UV-A rays, peaking around 370 nm
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Eye Hazards of UVA Light

* The lens and cornea absorbs
MOStUVA light
— Cataracts may begin to form

— Retinal damage is still
possible with long exposure e o T
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Violet Light in Inspection Lights

* 405 nm LED visible violet lights:
* Avoid the UV wavelength range
* Are readily available
* Blue Light Hazard region

[\ ASTM 2501 Violet
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What is the Blue Light Hazard?

* Eye hazards associated with exposure to intense blue
light

— Blue-light Spectrum: 400-500 nm
— Peak Blue Light Hazard at 440 nm

ASTM 2501 Violet
UVA Lamp [\ LED Flashlight
Blue Light Hazard
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How the Eye Absorbs Light

Light hits rods and cones in retina
Rods and cones bleach
Bleached cells temporarily become unavailable

The rods and cones recharge so they can be used

again
Nerve Fiber Layer 18 G Hjlp
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How Blue Light Affects the Eye

1. The already bleached rods and cones rapidly unbleach

2. Unbleached cells absorb more light

3. Then light absorption will increase by several orders of
maghnitude

4. Increase causes permanent eye damage in the:

Nerve Fiber Layer

GanglionCells | §

Inner Plexiform Layer
Bipolar and

Horizontal Cells

Rod and Cone Cells:
* Are non-replicating
* Cannot reproduce

Outer Plexiform Layer
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Retinal Pigment
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What ' s t he Ri s k

* Loss of vision or impaired vision
* Tissue damage contributes to age-related macular
degeneration(AMD)

20/ 20 Vision AMD Vision

*Those who have had cataract surgery are especially susceptible
to blue light damage due to the missing or damaged lens
*The lens usually helps filter out some blue light



Two Ways to Mitigate the Blue
Light Hazard

1. Personnel Protective Equipment (PPE)
* |f uncertain of classification, use eye safety

2. Eye Safety Standards and Certifications
e Wha't i s generally <c¢on
* Classifies lights



Mitigating the Risk of the Blue
Light Hazard

1. Eye Protection

* Clear UV blocking safety glasses

* Yellow Tinted UV blocking safety glasses block
UV and Blue Light



Standards and Certifications
 The IEC 608248 classifies products

e ClasslLED products “are safe
foreseeable conditi ons o f

e Class 2 LED products “emit
wavelength range from 400 nm to 700 nm, where eye

protection is normally aff
(Section 8.2)

e The ACGIHrhreshold Limit Values guide

* Personal exposure limits

e Standards consider UV and Blue Light hazards



Sample |IEC 60825-1 Test Report

Thermal Hazard Class 1
UV Hazard Class 1

Blue Light Hazard Class 1

 Based on the Accessible Emission Limits (AEL) for Class 1
lasers, our primary inspection lights pass the conditions
set forth in the IEC 60825-1



ASTM E2501 Inspection Light Spec

1. Minimum irradiance
2. Wavelength range

3. Eye Safety: Class 1 or Class 2 LED product as set
out in [EC 60825-1.



Conclusions

UV and the Blue Light Hazard should be
avoided and can cause damage to the eye if
unprotected.

Specify inspection lights complying to eye
safety standards is a component of worker
protection



