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SPECIFICATION FOR PROCUREMENT OF
EIGHT INCH CRYOGENIC LIQUID HYDROGEN
VACUUM JACKETED FLEX HOSES FOR LH BARGE DOCKS
11CH0-GM11

1.6 SCOPE

Procure three each eight inch liquid hydrogen vacuum jacketed cryogenic fully compressed flex
hoses which will be used at LH Dock Position 1, 2 and 3 at NASA Stennis Space Center,
Mississippi. The hoses are to be designed, fabricated and tested to the requirements of this
specification and to SSC Drawing 54B00-GF01, unless noted otherwise.

20  APPLICABLE DOCUMENTS

ASME B31.3 — ASME Process Piping

ASME Section VIII, Pressure Vessels, Paragraph UW-51

ASME Section IX — Welding

SSC Drawing 54000-GC01 — Commercial Cleaning Process at Manufacturer’s Facility
SSC Drawing 54000-GC11 - Forging, Steel, Quality and Inspection Requirements
SSC Drawing 54000-GD01 ~ Drawings and Documentation Valves and Components
S8C Drawing 54000-GPO! -- Packaging and Identification Valves and Components
SSC Drawing 54B00-GF01 - Flex Hoses, Vacuum Jacketed, General

SSC Form 581 — Contractor Transmittal Sheet

3.0 SUBMITTALS

A standard transmittal form provided by the Government, SSC Form 581, shall be used to
transmit each submittal. Six (6) black line prints and one electronic copy created in PDF format
will be submitted with S8C Form 581.

Submittal description including drawings, diagrams, layouts, schematics, descriptive literature,
illustrations, schedules, performance and test data, and similar materials to be furnished by the
Contractor are explaining in detail specific portions (Section 4.0 Requirements) of the work

required by the contract. The requirements to actually fumish the applicable items will be called
put in each specification.

40 REQUIREMENTS
4.1 Design
4.1.1 Flex Hoses

4.1.1.1  Service
Liquid and gaseous hydrogen

4
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4.1.1.7
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Size
8 inch x 254" long

Design pressure
275 psi

Temperature
-423 degF to 150 deg F

End connections

Eight inch 150# ANSI ring type joint flange x 8” ring type joint stub
end with 8” 150# ANSI lap joint flange. Flange face finishes shall be
concentric serrated.

Material of construction (Body & trim)
ASTM 304/304L/316/3161/321 grade stainless steel

Fabrication

The flex hoses shall be fabricated per the requirements in this
specification and to the drawing in Attachment I of this specification.
To facilitate installation and handling, one end of each hose shall have
an extended pipe with stops as shown on the drawing in Attachment 1.
The flex hoses (both inner and outer) shall be fully compressed to
increase the flexibility of the hoses.

Motion Conditions

Lateral — Seven (7) inches & three (3) inches

Axial — None except when disconnecting hose from a mating flange.
Bend Radius ~ Three (3) feet

Braiding
Stainless steel, double layer braiding shall be provided.

Insulation

Multiple layer insulation (MLI) in the annulus of the jacket shall be a
minimum of 16 layers of super insulation. Insulation shall be
alternative layers of aluminized Mylar (aluminized both sides for 32
reflective layers) and glass fiber insulation. The insulation shall be
wrapped around the inner hose and secured by stainless steel wiring,
Acceptable alternate MLI are Reflex Technologies Crynsulate
metalized super insulation and Lydall Ctyothemn 243 filins.
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4.1.1.11 Jacket Support
The outer jacket shall be supported by Teflon or Micarta spacers to
maintain a uniform spacing between the inner and outer convolutions
of the hose.

4.1.1.12  Chemical Getter System
The hose assembly shall have a chemical getter system within the
annulus of the inner and outer hoses. The system shall consist of a
calcium zeolote desiccant, Linde type 5A molecular sieve and a
hydrogen converter such as palladium oxide.

4.1.1.13  Evacuation Post Assembly
Each hose shall be provided with a vacuum seal-off and relief valve,
PHPK Model VR-46 or equal and a bellows-sealed isolation valve and
thermocouple vacuum gauge tubes in a stainless steel enclosure, PHPK
Model VR-46-M (model number includes the seal off valve) or equal.

The evacuation post assembly shall be protected from damage during
handling by a stainless steel metal shroud,

The Controls Component, Inc. device noted in Paragraph 5 of 54B00-
GFO1 is not applicable.

Documentation

Documentation shall be per the requirements of SSC Drawing 54000-GD01. Approval
drawings are to be submitted to SSC prior to start of fabrication.

Marking and Identification

Marking and identification shall be per the requirements of 54000-GP01. The hose’s
Code of Construction, if applicable, shall be included with the data required in 54000-
GPO01, Paragraph 1.0. Each hose shall be marked by one of the following locator
numbers:

FH-3A10-1LH
FH-3A15-LH
FH-3A20-LH

Quality Assurance

4.4.1 Testing/Examination
The flex hose assembly shall meet the testing/examination requirements of SSC
Drawing 54B00-GF(1 except as noted below. The contractor shall submit
test/examination procedure(s) for approval prior to performing any testing or
examinations.
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Exceptions/Additions/Clarifications to SSC DWG 54B00-GF01 are as follows:

Paragraph 6: Not applicable.

Paragraph 8: The pressure in the vacuum jacket shall not exceed 50
microns and not 200 microns.

Paragraph 15: Welding procedures shall be per the requirements of ASME
Section IX of the Boiler Code. All welding shall be 100%
radiographic examined per ASME Section VIII, Paragraph
UW-51 where practical. If radiographic examination is not
practical then welds then welds are to be 100% dye
penetrant root and final inspected. The seam weld of the
inner pipe shall be 100% radiograph inspected prior to
forming the convolutions. The radiographs are to be
submitted to SSC for approval prior to forming the
convolutions.

Paragraph 22: Not applicable.

Casting
No castings are allowed.

Forging
Forging shall be per the requirements of SSC Drawing 54000-GC11.

Cleaning
Cleaning shall be per the requirements of SSC Drawing 54000-GC01.

Source Inspection

Source Inspection is required. All testing and examination shall be witnessed by a
Govemnment representative who has final approval on all testing and examination
results. :

Welding
Welding procedures and welder certifications shall be per the requirements of
ASME Section IX of the Boiler Code. All welding shall be examined per section
4.4.1 of this specification and SSC Drawing S4B00-GF01.

Preparation for delivery

The flex hoses shall be prepared for delivery per the requirements of SSC Drawing 54B00-

GFO1.
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