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* Non-invasive method of pipeline isolation that requires no flow

e Phillips 66 believes freeze plugs are a safe and economical alternative

to existing invasive isolation methods.

Objective Statement
Develop an apparatus (Jacket) that will cryogenically freeze water-
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W« Cryogenic materials: Proper PPE must

be worn at all times: cryogenic gloves
and safety glasses

. Nitrogen Breathing Hazard — Testing

outside, monitoring upwind of
apparatus.

Manufacturing

* Drilling, water-jet cutting, welding.

Luis Hernandez (EE) Jonathan Justice (ME), Brandon Livingston (ME), Sean Rhame (ME), Patrick Vince (ME), Amy Wieseneck (ME)

Background

* Freeze Plugs: Solid ice barriers that form in piping under cryogenic
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e Apparatus fabricated using 316 SS.

* All welding procedures must be
successfully impact tested at -320°F.
(Fabrication performed by GEO Heat

Exchangers, LLC)

Testing

~ * Calibrate instrumentation and identify the minimum time required to form a solid

ice plug (3 repeatable trials).

* Perform one additional trial and apply 20 psig pressure to the ice plug.

containing pipes, determine if the plug can withstand a maximum i * Cut the test pipes into samples for charpy testing and hardness testing.
pressure of 20 psig, and evaluate pipe strength and hardness of A106B (T;al 1D) (TI;'F" ZC) (T;{a' 3A) (T:f‘" 4B)
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Temperature |» Collection of temperature data 4 ' = 2-tai ' ' =Hoail ™ P 80.33 Liquid Nitrogen (-321.07 °F)
Data > Safe and efficient formation of freeze plu 4 Cesica = 3.93 o = 199 Leitica = 1. 75 o = 212 g (Exchanger Surface)
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