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Comparison of X-Ray vs. Gamma Ray for NDT in Oil and Gas Applications

Feature

Source

Energy Range

Penetration Power

Safety

Operational Control
Applications
Radiation Source
Lifespan
Resolution

Energy Source

Requirement

Regulatory
Requirements

X-Ray

X-Ray tube (electrically generated)

Variable, typically up to 450 kVp or
higher

Adjustable power; suitable for
medium to thick materials depending
on energy settings

Much Safer as radiation is only
emitted when powered; requires
standard shielding

On-demand radiation, adjustable
intensity

Ideal for pipelines, welds, and
medium-thickness components

Unlimited with proper maintenance of
X-Ray tube

High; provides clearer and more
detailed images

Requires electricity or battery to
operate

Requires compliance with
radiographic safety standards

Gamma Ray

Radioactive isotopes (e.qg.,
Iridium-192, Cobalt-60)

Fixed, determined by the isotope used

High; ideal for very thick materials and
dense structures

Constant radiation emission; requires
strict safety measures and shielding

Fixed intensity, cannot be turned off

Suitable for pipelines, thick welds, and

dense or inaccessible materials

Limited by isotope half-life (e.g., ~74
days for Iridium-192)

Moderate; slightly lower resolution
compared to X-Ray

No external power needed;
self-contained

Significantly stricter licensing and
regulatory oversight for radioactive
material handling




Key Takeaways

e X-Ray: Best suited for detailed inspections and when high-resolution imaging is required. Ideal for
applications near power sources.
e Gamma Ray: Preferred for very thick materials, needs a lot more careful material handling. Both

methods are complementary in the oil and gas industry, depending on the specific inspection
requirements and operational constraints.



