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No. Specification Title No. Section R
1. | Pipe Class S1 P1
2. | Pipe Class S3 P1
3. | Valve Class BA05 PO
5. | Valve Class DA05 PO
6.

1.
8.
9.

10.




Pipe Class Specification

UHP Stainless Steel System

Pipe Class
Services

Rating
Codes

Tubing

ANSI B31.3

Pressure —14.7 to 3,500 psig at 25°C

S1 — Ultra High Purity Electropolished tubing.
Hazardous and Inert Gases per drawings and general spec.

316L service, ASTM A-269. A-270, and A-632, Tubing %4"—

17 O.D. shall be seamless, 2” and larger are welded. Valex
Grade 401 or Cardinal Tech 50 tubing.

Electro-Polish

specifications.

Tube Size

1/4” OD
3/8” OD
1/2” OD

Welded Fittings

Compression Fittings

Mechanical Fittings

Wall Thickness

10Ra Max according the listed above manufacturers

Interior Electro Polish

0.03%”
0.04¢9”
0.04¢9”

1/2” and Under

Butt weld, 316L SS
Fabricated from Tubing
Listed above

None

Surface Finish (Micro inch)

10 Ra (max.)
10 Ra (max.)
10 Ra (max.)

VCR with Nickel Gaskets
And 316 SS Retainer Ring

VCR Level 7 Finishing

Over 17

Butt weld, 316L SS
Fabricated from Tubing
Listed above

None

None

Valves
Diaphragm DA-05 for the range of -14.7 to 3500psig
MER Swagelok, APTech, CARTEN,
BIU
S1-Piping Specification
PO 20/6/23 UHP SS 316L EP standard Tube YZ YZ
Rev. Date Descriptions Checked | App. | ClassS1 | Sheet. 10f1




Pipe Class
Services
Rating
Codes

Tubing

Tube Size

Welded Fittings

Pipe Class Specification
Stainless Steel System

S3 (CFOS)

Nitrogen (N2), Argon (Ar),

Carbon Dioxide (CO2), Clean Dry Air (CDA), Vent lines

Pressure 3,500 psig at 60°C

ANSI B31.3

316LSS, ASTM 269, Seamless for 1/4”-2” Mechanical Polished

Suitable for orbital welding

Internal surface roughness 20pinch Ra.
Approved MFR- Valex, Cardinal, EGMO

Tube Size

Wall Thickness

Y’ —3/s” ODS
%" ODS
%' —2" 0ODS

1” and under

316L SS Butt Weld
Suitable for automatic orbital weld

Over 1

0.035”
0.049”
0.065"

316LSS Butt Weld

Fittings Mech. Ferrule (Swagelok) type  None
Flanges None N/A
Unions None None
Bolting None N/A
Thread dope None, Teflon liquid
Gaskets Ferrule N/A
Valves
Ball BA-05, BA-10, BA-15
MER_ CARTEN, Habonim, Hamlet, Valex
BIU
Piping Specification
PO | 19/06/23 SS CFOS Piping specification YZ. YD
Rev. Date Descriptions Check | App. | Class S1 | Sheet1of1




Valve tag

Type

Function
Design pressure
Body

Trim

Seats

Seals

Packing

End Connection

Body Construction

Piping Class Specification

Valve Data Sheet

BA-05

Ball valve, Cleaned for Oxygen service for use on

GN2, CDA Services

On / Off Lever

3,500 psi at 100 degrees F

316L stainless steel

316L stainless steel Ball

PTFE

PTFE

PTFE

Compression fitting (Letlok, Swagelok)

One Piece

Manufacturer Figure Number Size Range

Swagelok 40 Series (S4254) Ya’-112”

Ham-Let H6800 Series Ya’-112"

Carten CBVA Ya"-112”

BIU
Piping Specification

PO 15/6/23 For Bid Y.Z. Y.Z.
Rev. Date Descriptions Check | App. | Tag. BA-05 | Sheet. 10f 1




Valve tag

Type

Function

Design pressure

Piping Class Specification
Valve Data Sheet

DA-05

Diaphragm Springless valve, High Purity, High

Pressure

On / Off with position indicator.

3x10° Atm cc/min

Vacuum to 3,500 psi at 100 degrees F, Leak integrity

316L stainless steel EP (Electropolish 10Ra)

Body

Seats PCTFE

Seals Metal and PCTFE
End Connection VCR

Body Construction One Piece

Manufacturer Figure Number Size Range
Swagelok DP Series 1/4”
Aptech AP3624 1/4”
BIU
Piping Specification
PO 15/6/23 UHP hp Gas shut off Y.Z. Y.Z.
Rev. Date Descriptions Check | App. | Tag. BA-15 | Sheet. 1 of 1
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Clean Dry Air System Specification
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Parameter Content Unit
Compressors Max. Pressure 10 barg
Supply line Working Pressure 8 barg
Average Flow (In pipe line to 2 M3/hr
consumers after treatment).
Maximum Flow (In pipe line to 75 M3/hr
consumers after treatment).
Max Discharge Temperature 50 °C
Dew Point Max. -40 °C
Particles <10 0.1lum@ ft3
Max Noise Level at 1 M from Skid 63 dB(A)
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Parameter Content Unit
Supply line Working Pressure 4-6 Barg
Average Product Flow 0.2 M3/hr
Peak Product Flow 0.3 M3/hr
Max Water Temp 25 °C
Product Resistivity >18.2 MQ/cm
Bacteria <10 CFU/L
TOC <5 ppb
Silica <0.003 Mg/L
Particles filtration primary 1 pum
Particles filtration final 0.02 um
Particle 1,000 1Liter@0.05 pm
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Specifications and Definitions for Supply of
Inert Gas Systems (INP)

General description

The specifications for the systems described below are designed to supply high purity None
hazard/ inert type gases to the various Hamama build. using self-purge for the gas system and gas
line operation purposes.

System will be manually operated with all purge and test options. Purge actions for cylinder
changes and/or maintenance actions shall be done manually by gas system operator.

The described system will be based on proof well knows product from approved gas equipment
manufacturer.

Related list of Gases to this Document

Argon (Ar) - ASO

Forming Gas (Ar+5%H2)-ASO

Process Oxygen (O2)-ASO

Process Nitrogen (N2) -ASO

Hydrogen (H2) — ASO Backup Panel, Main Switch over panel, VMB.
Synthetic Air (Syn Air) - ASO

ogakrwdE

Scope of work

1. Supply, startup and commissioning of the Inert gas supply system including:

a. Single source manual operation inert gas supply system or Automatic switchover systems
with dedicated controller for each system (see INP panel matrix for specific configuration
per panel).

b.  Full purge capability to panel for cylinder change and component change.

c. Operational and safety alarms as required per gas.

d. Full technical documentation describing the system (P&ID, electrical, mechanical

schematics)
Operation and maintenance manual including trouble shooting.
Commissioning and Startup.
Safety manual.
Warranty and spare parts to support the system uptime.
Training

-S> —ho

System Description

Systems shall be designed to fit the described above gases.

Systems shall be manually operated based on cylinder pressure transducer signal to enable
monitoring of supply of gas.

System shall contain individual process panels per gas.

Auto switchover system shall be proposed for the defined gases per matrix.

System shall include all the pig-tail and cylinder connections required including 2 cylinder
brackets and straps per cylinder.



System design and equipment

General

1. Incorporate minimum internal dimensions to allow safe and easy access.

2. Allow adequate clearances above cylinders to install and operate associated equipment.
3. Systems shall be constructed and assembled in a way that will enable easy maintenance
and removal of components.

System shall have pigtail with the proper CGA/DISS connection.

Panel shall be equipped with pre filter.

Panel shall be equipped with emergency shut off valve (ESO).

Panel shall be equipped with all metal process outlet filter of 0.003um.

System controller shall manage control, alarms and auto switchover functions.
Nitrogen purge panel shall be the same type and common for both gases.

©oN R

Back panel & Features

1. Each panel shall be built on back panel allowing dismantling of components without
dismantling the complete panel.
2. Each system shall contain 2 cylinder brackets per cylinder including tightening

straps/chain.

Components
All components and accessories used for the system and shall be SS316L electro-polished

Surface roughness shall be 7Ra Ave. (10Ra max) suitable for high purity gas service.  The
manufacturer shall be responsible for matching the components to the required gas type.

1.

~ow

7.
8.

9.

Pressure regulators — pressure regulators shall be positive seal positive shut off with the
proper internal trim material to cope with the specific gas, manufacturers will be APTech or
Tescom other approved by customer.

Valve — all valves shall be diaphragm spring less suitable for the proper application.
Manufacturers will be Swagelok, APTech, Carten or other approved by the
designer/customer. Manual valves shall be ¥ turn type, special seats like Vespel for N20 and
other special applications shall be included as part of the system and components definitions.
Transducers — pressure transducers shall be used to control and monitor the gas system.
Pre-filters sintered metal type shall be at list 0.5um (manufacturers Mott, Pall, Millipore)
Filters — All metal filters 0.003um internally electro-polished, filter shall be sized for
pressure drop of no more than 3psi at the maximum design flow rate, manufacturer
Millipore, Pall or Mott.

Tubes & Fittings — panel shall be constructed with SS316L electro-polished tubes (10Ra
max.), Weld fittings shall be micro fittings 316L VIM VAR with the same surface roughness
no bending is allowed to construct the gas panels.

Mechanical fittings shall be metal face seal fittings same material description as noted for the
weld fittings — manufacturers (Valex, Cardinal, Swagelok)

Face Seal Gaskets — Use only pure nickel gaskets (Swagelok or equal).

Pigtails - shall be minimum 10:1 bend ration, connection to be CGA or DISS as per customer
definitions.

Cylinder connection shall be suitable for the above described gases type shall be coordinated
with client.

10. Purge panel — all the components definitions and grade applied to the purge panel as well.

System Control and Monitoring

The system shall be controlled and monitored by independent controller for all the operational
actions, maintenance actions, alarms, shutdown actions and communications to site monitoring
system.



The control/monitoring shall provide a communications link (1/O) via RS232 or RS485 between
gas system and remote monitoring system.
System shall have at list 5 dry contact outputs for remote monitoring system.

Minimum alarm and shut down list requirements

The listed below alarms and shut down outputs shall be considered as minimum for the system
operation and safety:

- Output to
Description Alarm Shut down EMS
Low Cylinder pressure Y N Y
I__ow C_:yllnder weight (on all vy N v
liquefied gases)
Low delivery pressure Y N Y
High Delivery pressure Y Y Y

FMS= Facility Monitoring System
ASO= Auto Switch Over system

Quality Assurance

Pressure test - System shall be pressure tested to 1.1 of design pressure for a
Minimum of 12 hours with no pressure drops.
He leak test - System shall be inboard He leak checked to the rate of 1 x 10° Atm. cc / sec
Moisture < 10 ppb.
Oxygen <10 ppb.
THC < 10 ppb.

Particles < 5 particles/ft3 @ 0.1um
Manufacturer shall submit all records and test method for all the above mentioned tests and
results.
Helium leak integrity test procedure shall comply with the Semi standard (F1-96).

System Certifications

For the quoted product line, the proposed system by the manufacturer shall be Semi certified with
all the proper documentation by an authorized third party.

The proposed system by the manufacturer shall be CE certified with all the proper documentation
by an authorized third party.

Code compliance

The manufacturer shall comply with no exceptions to all the below codes as for the safety and
quality of the products:

Semi standards - all applicable codes.
UFC - all applicable codes.
NFPA - all applicable codes.



It is the manufacturer responsibility to verify and comply with all relevant local codes as well.

Shipment

Manufacturer shall verify that all process and purge panels and sections shall be pressurized with
UHP N2, initial pressures shall be recorded and documents shall be attached to the shipment.
System shall be wood crated with internal soft protection equipped with shock indicators all
directions.
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