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Article I.

General Requirements
General

This specification is intended to indicate the minimum standard of works, workmanship and
materials that will be accepted for the welding of stainless steel tubing and is to be read in
conjunction with an enquiry specification or user requirement specification related to each
specific contract
Clauses in this part of the specification may or may not be wholly applicable to this
particular contract
It is the contractor’s responsibility to ensure that equipment supplied and installed
conforms to the operational requirements of the site supplied
Production areas will generally be designated as ‘Wet’, ‘Dry’ or ‘Dusty’. The contractor shall
be responsible for confirming with the project manager, the designation applied to each
individual area of the site and for selecting appropriate materials accordingly. Unless
otherwise stated within this specification, the following shall apply
All materials must be fully compatible with the production quality requirements
All equipment and materials shall have maximum surface smoothness to facilitate cleaning
and to minimize edges, dirt pockets and infestation points
A minimum if 200mm from finished floor levels shall be left clear under any pipe work for
access and cleaning purposes
Plastics and coatings containing free phenol formaldehyde or plasticisers shall not be used
Silicon or similar sealants are only permitted in packaging areas where they can be painted
over
All weld joints should have the same characteristics as the surrounding materials i.e. surface
finish, appearance and quality etc.
The contractor shall ensure that no equipment, connection, label, finish or other items in
the product zone can become dislodged by action of light, vibration, thermal cycling or
thermal expansion, use or cleaning
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Definitions
‘Employer’ means Client
‘Contractor’ means the person or persons, firm or company whose tender has been
accepted by the Employer and includes the contractor’s personal representatives and subcontractors
‘Clients representative’ means the clients employee or other person nominated by the
Employer to supervise the completion of the contract.

Standard of work
The detail of this specification (and others relating to the Clients sites) is intended to
indicate the minimum standard that are acceptable
This forms an integral part of the site package of standards and the existence of these must
be acknowledged when carrying out the work such that any standard or not degraded or
affected by another
The application of these standards and the subsequent installation should be used to
enhance the existing installation, not just copy the previous accepted standard

Precedence
If a specific instruction is given in an accompanying enquiry specification that disagreed with
any of the specification requirements a written request must be submitted to the
Employer’s representative to seek approval
If the contractor is uncertain as to the employer’s representative’s requirements in any
respect, he should clarify the matter with the employer’s representative in writing before
proceeding
Standards will be updated from time to time. It is therefore paramount that where a
previous or contradictory standard exists, the enquiry specification will take precedence
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Fit for Purpose
The contractor shall ensure that all equipment supplied is ‘Fit for Purpose’

Heavy Duty
Equipment shall generally be of heavy-duty quality

Right First Time
Installation timescales are generally critical to the business and remedial work can be
difficult to schedule. Consequently the aim must be to get it right first time with progress
reviews that lead to snagging lists that are minimal in content

Essential Design Requirements
During the design process and build the designer shall analyse any integrated systems and
identify any single points of failure within any part of the equipment and present solutions
to design them out
Careful consideration shall be given regarding access for all equipment, for replacement,
sanitation and maintenance. Equipment serving essential services shall be selected to
ensure that maintenance down time is kept to a minimum an access to all component parts
is readily available. Consideration shall be given to the locations of all plant to ensure that
defective plant can be removed without disruption to other operating plant systems

Preferred Suppliers and Manufacturers
The schedule of preferred suppliers and manufacturers will be supplied. The preferred
supplier is plant specific for some components; this s to be confirmed with the Project
Manager at the tender stage of the project
Any piece of equipment not listed or variation shall be advised and agreed in writing
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Article II.

REGULATIONS AND STANDARDS

Statutory Guidelines
The contractor shall ensure that all installations are carried out in accordance with the
Regulations and Standards set out below – the list is for basic guidance and should not be
regarded as definitive, latest editions and equivalent will apply
a)
b)
c)
d)

Health & Safety at Work Act (1974)
Workplace (Health, Safety & Welfare) Regulation (1992)
PUWER – Provision and Use if Work Equipment Regulations (1998)
DSEAR – Dangerous substances and Explosive Atmospheres Regulations – (2002)
(DSEAR – often referred to as ATEX, the original EU Directive)
e) CDM – Construction Design and Management Regulations (2015)
f) Pressure Equipment Regulations (PED) 1999
g) Local Authority Building Regulations
h) Manufacturer’s Instructions
i) General good practices and enhancements of existing site standards and
appearance
j) Other Employers Specifications

CE Marking
All machines and machine systems shall be CE Marked and be accompanied by a copy of the
manufacturer technical construction file. Where machines are not free standing, they shall
be accompanied by a certificate of conformity to the essential safety requirement

Imported Equipment
Special attention must be given in respect of compliance and conformity to the above
regulations and standards for equipment that is manufactured or designed outside the EU
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Overriding Principle
Whilst this document is intended to encompass all respects and requirements it is not
intended to be exhaustive and the supplier is responsible for the full design and
development of the tender proposal and it will be assumed this is covered within an offer
It will be assumed that the requirements of this standard have been met as a minimum, but
in the event of doubts, queries and alternatives, formal acceptance and agreement should
be registered in writing before proceeding
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Article III. Classification of Area
Classifications
The classification of area will be defined by the employer in the DSEAR assessment of the
plant at the start of the project. Guides to these areas and actions to be taken are described
as follows
High Care

-

Process Raw
Process finished & Filling

Medium Care -

Dry Goods
Storage & Washing
Cold Stores
Effluent recycling area
Raw process

Low Care

-

Main Corridor’s
Shared areas
Changing rooms etc.

Unclassified

-

Plant Area’s

Wet Areas
Wet areas are designated as those areas where water is in continual use for the
manufacture of products or areas where high pressure washing with chemicals is carried out
during sanitation

Dry Areas
Dry areas are defined as those where dry processing of products take place and where
cleaning is normally carried out by brushing out or vacuum cleaning, or where delicate
equipment may be damaged by the use of high pressure washing the use of chemicals

Dusty Areas
A dusty area is typically a silo area where dry processing products are stored and handled.
In addition to this specification, the requirement of DSEAR (or ATEX) must also be
accommodated
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Article IV.

DEFINITION

General Standards, Codes and Regulations
The contractor should hold a suitable quality assurance certification, referable BSEN ISO
9001, and be able to demonstrate a proven track record of piping design, manufacture and
installation of similar installations preferable in the dairy nd food industry. In the absence of
any formal accreditation the contractor must state the quality procedures it applies as part
of its manufacturing control process. The Contractor must provide appropriate quality
procedures that will be used to manufacture the distribution system
Metric units shall be used throughout on all correspondences, calculation, data sheets,
drawings, etc. issued by the contractor, unless stated and agreed otherwise by the Employer
Where the specification and Government, Local and/or Site Regulations, Codes of Practices
etc. are at variance then the most stringent conditions shall apply
The use of asbestos in any form is not accepted on site. Products containing asbestos SHALL
NOT be bought onto site under any circumstances
The contractor shall be responsible for ensuring that all equipment and fittings supplied by
them and its sub-contractors, together with the erection of the same, meet all the
requirements of the relevant standards
The contractor shall comply with the following Health & Safety Regulations




Management of Health & Safety at Work Regulations 1999
Personal Protective Equipment Regulations 1992 (as amended)
Provision and Use of Work Equipment Regulations 1998

Procedures and Qualifications
Welding procedure approval: in accordance with BS RN ISO 15614-1 (formerly BS EN 288-3)
or as specified by the Employer
Welder approval is to be required in accordance with BS EN 287 or as required by the
Employer
Testing of specimen Welds for welding procedure and welder approval is to be in
accordance to EN ISO 15614-1 (formerly BS EN 288-3) and BS EN 287 as appropriate
Welding errors to be assessed according to EN ISO 5817:2007 Level B
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Where practicable, welds shall be made using automatic orbital GTAW tube and pipe
welding equipment. The inspection authority shall be advised of the welding machine and
control system prior to its use on the project

The equipment shall be set up by a designated welder and checker by the welding
supervisor before permission to weld is given
The use of manual GTAW (TIG) welding of full butt welds shall be provided as a second
means, where automatic welding equipment is not practical or is position welding
All material shall be fully identifiable at all times. Any material not identifiable shall be
removed from the job or non-destruction tested (NDT) to establish acceptance.
Material identification certificates shall be retained by the Contractor until the completion
of the sub-contract, when they will be handed over to the JWCI representative for retention.
Bought in items must be in complete compliance with this specification.
The Contractor shall identify the welding procedure to be used for a particular
Joint type and line class. The weld procedure shall be identified with a unique number. All
types of welded joint shall require a properly qualified welding procedure.
Weld schedules shall be developed and submitted to the Employer’s representative for each
brand and model number of welding equipment, and for each tube diameter, material and
wall thickness. This schedule shall be developed by the Contractor and used for machine set
up for each tube size, wall thickness and material.
Welding procedures and procedure qualification records (PQR's) and welding qualifications
shall be submitted, complete with details of all the variables required prior to the beginning
of any fabrication.
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Each procedure qualification shall be subjected to at least the same level of
non-destructive examination (NDE) as that to be applied to the actual fabrication.
The Contractor's representative for the provision of all weld inspections and examination of
documentation shall be a third party certified inspection authority (to be nominated and
agreed before a sub-contract is placed
Procedure qualifications tests shall be performed on actual fabrication material, diameter
and thickness to the satisfaction of the Employers representative.
Procedure qualification test pieces will be registered and held by the Contractor until
completion of the contract, then they will be handed to the Employers representative for
retention.
All procedure qualifications shall include detailed internal visual surveys.
Manual and Automatic Welders shall have recent work experience on tubing and have
qualified to the standards applicable to the joints they are to weld.
The addition of filler metal on automatic and manual welds shall only be acceptable if the
filler metal is of equal or better quality than the base material written approval must be
obtained from the Employers representative for the addition of filler metal.
Samples of acceptable weld quality shall be established during procedures and equipment
qualifications. All welds shall be equal to or better than the accepted sample.
Weld repairs shall not be permitted without specific permission from the Employers
representative. Defective welds must be cut out completely.

Welding Equipment
It is required that welds should be produced using an automatic programmable orbital tube
welding system (where practicable), employing the GTAW (TIG) process, with inert gas
backing.
All welding equipment shall have automatic pre and post weld gas flow controls, internal
post-flow will last a minimum of 120 seconds.
Shielding gas shall be high purity Argon or Formier gas. Commercial grade gas shall not be
used. A hand meter should be used to control the amount of gas.
See section 4.6 for details of gas shielding
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The addition of filler metal on automatic and manual welds will be acceptable on the
condition that the filler metal is of equal or better quality than the base metal.
Electric current shall be DC electrode negative.
The equipment shall be set up by the designated welder and checked by the welding
supervisor before permission to weld is given.

Material Preparation
All material shall be fully identifiable at all times, in accordance with DIN 17458.7 and ASTM
A269.14. Any material not identifiable shall be removed from the job or non-destructively tested to
establish acceptance.

In selecting materials for welding, only low carbon content, not exceeding 0.05% shall be
used, i.e.304L or 316L.
Chromium must be available to at least 12% and Molybdenum at least 2%, to achieve the
corrosion resistance required. This will avoid the potential for corrosion pitting as seen in
the examples below.

Material identification certificates will be retained by the Contractor until the completion of
the Sub-contract, when they will be handed to the Employers representative for retention.
Tubing, fittings, valves and other components shall be capped or suitably protected from
foreign materials and contamination at all times, unless they are specifically being
fabricated.
Site storage facilities for stainless steel tubing shall be dedicated for stainless steel only and
remote from general working areas.
All components to be welded shall be examined for physical damage and imperfections
before setting up for welding. Examination shall include internal surfaces. Imperfections
shall be rejected, for rework or replacement.
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Chloride containing substances shall not be allowed to contact any components or tubing.
End preparation shall be by machine or special square cutting saw. Stainless steel tools and
blades shall be used. End faces shall be square and smooth and corners shall not be
deburred by file. Burrs shall only be removed by a stainless steel blade, removing minimal
material.
Chamfered edges on weld ends are not acceptable. Weld ends shall be perpendicular
(maximum tolerance 0.1mm).
Ends of valves or other material components shall be machined to the same tolerances as
the adjacent tube, or better.
All identifying marks shall be transferred to both parts before cutting, using a vibro-etching
tool.
Cutting marks shall be made by stylus or marking material free of Sulphur and/or carbon. No
marks shall be made on the internal surface of the pipes/tubing. No marks except the Heat
Numbers shall be made on the external surfaces. Weld numbers shall not be permanently
marked on the pipes. Weld identification may be done by the unique number on the
corresponding isometric.
Before starting to weld, the tubing and fittings must be spotlessly clean and
uncontaminated for at least 50mm on each side of the weld zone. This cleaning shall be
accomplished first by using a suitable solvent, such as TCE II (safety solvent) or other
approved solvents, then by wiping with clean paper to achieve the specified surface finish.
No grease, oil, dust, dirt, paint or other contaminating materials may be left on the tubing.
Welders may not use leather gloves. Clean white cotton gloves shall be used when handling
the tubing and fittings.
All tools used for preparing or cutting tubes or fittings shall be kept segregated from other
tools and shall not be used for other work. Additionally, no tools for these purposes shall
contain carbon steel.
Valves or fittings containing heat sensitive parts such as plastic or rubber, which are to be
welded into the system shall have all such sensitive parts removed prior to the welding. If
these parts cannot be removed some form of chilling device, approved by the Employers
representative, shall be used to prevent overheating and/or distortion. The Contractor shall
submit a recommended weld procedure to comply with the above requirements.
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Weld Cleaning
Ends of tube and/or fittings shall be carefully aligned so as to have the least possible
misalignment and offset. The ends shall be butted tight together, clamped and tack welded.
Alignment should be re-checked after tacking. Improper alignment (due to differences in
diameter, wall thickness, ovalisation etc.) must be less than 10% of the wall pipe thickness.

Tack welding of the components shall be accomplished in such a manner as to not cause any
detrimental effect on the completed weld, such as over thickness or appearances on the
inside of the tubes and fittings.
All gas shielding requirements shall apply to tacking.
After the tack welding has been completed, the hand clamp should be removed and the fitup checked for poor alignment or excessive gap. Any misalignment or excessive gap must be
corrected before proceeding with the final weld. Failure to correct these problems at this
time could result in poor welds and be cause for rejection of finished weld.
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Shielding
All welds shall use only High Purity Argon or Formier for nozzle shielding and back purging at
a controlled rate via use of flowmeters. Gas lenses shall be used in torches to ensure only
laminar gas flow.
Refer to Appendix 1 for details of Argon High Purity Argon and Formier gases
Full back gas coverage required on the inside of pipes i.e. max. 30 ppm residual oxygen in
the case of Argon.
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Full back gas coverage required on the inside of pipes i.e. max. 100 ppm residual oxygen in the case
of Formier.

Internal pre-flow gas purge shall be applied for a minimum time equal to that for 10
complete volume changes at a flow rate of 7 litres/min before checking outlet for dewpoint
and/or oxygen content. Welding shall not be permitted until the inspector is satisfied that
full blanketing is in place and oxidization of inside shall not occur. The length of purge time
and flow rates for various tubing sizes shall be established during schedule and procedure
qualification.
The work area shall be protected from draughts to ensure effectiveness of shielding. On
non-ferrous materials leading and trailing additional gas shield may be necessary.
The backing gas area must be as narrow as possible by means of appropriate backing
stoppers. Internal gas purge during welding shall be applied at a flow rate of 2.5 to 3.5
litres/min.
An oxygen meter shall be available to check gas of shield and purge prior to welding. This
shall be recorded in the welding register.
Internal post-flow after welding will last a minimum of 120 seconds

ENGINEERING STANDARD | For Welding of Stainless Steel Tubing

17

Weld Finishing
External welds shall be acid cleaned with proprietary pickling paste/gel, followed by thorough rinsing
with clean water.
Internal welds and pipework surfaces shall be degreased using proprietary caustic based liquid
detergents, rinsed with clean water, then passivated using nitric acid based solutions, followed
finally by thorough clean water rinsing.
Passivation is covered by a European Standard:
EN 2516:1997 Passivation of corrosion resistant steels and decontamination of nickel based alloys.
American standards cover a wider scope of treatment processes including cleaning, pickling and
passivation, these being:
ASTMA380 Practice for Cleaning, Descaling and Passivation of Stainless Steel Parts, Equipment and
Systems
ASTMA967 Specification for Chemical Passivation Treatments for Stainless Steel Parts
The Contractor shall submit detailed proposed Method Statements for prior
The Contractor shall submit detailed proposed Method Statements for prior approval by the
Employers representative

Examination, Acceptance Criteria and Finished Weld Inspection
Samples of acceptable weld quality shall be established during procedures and equipment
qualifications. All welds shall be equal to or better than these accepted qualifications

Welding errors to be assessed according to EN ISO 5817:2007 Level B as mentioned in
section 4.2.
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Below is an example of poor weld control that would be rejected on examination?

The Contractor shall undertake all necessary NDE examinations to satisfy himself and the
Inspector representative that the weld quality meets these qualifications and in no case
shall this NDE be less than those stated below.
The minimum acceptable level of non-destructive examination by the Contractor are:
Machine Welds
 0% by radiography
 10% internally inspected by endoscope
 100% externally visually inspected
Manual Weld
 10% by radiography
 100% internally inspected by endoscope
 100% externally visually inspected
Videoscopic recording of all welds, must be made according to the specification in parallel
with the fabrication of the pipework. If for technical reasons it is not possible to make a
video record (or three position photographic record), a report signed by a qualified third
party inspector explaining the reasons for non- compliance must be made. In such situations
the weld involved must be examined by Radiography and visually inspected externally. All
video records must be certified by the qualified third party inspector, or Contractor's
authorized representative.
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Unless otherwise specified, all welds may be inspected by the Site representative. This may
be by radiography, endoscope or other non- destructive method. The Contractor and
welders shall fully co-operate with the inspector, at no additional cost to Employer
It is anticipated that this inspection will be at least equal to that above, and may require
additional radiography of machine made welds.
All examination reports shall be made available for inspection by the Employer
representative, held by the Contractor, and clearly identified in the weld register, until the
completion of the contract when they shall be handed to the Employer of radiography film
must be fine grain.
All welds which do not meet the requirements as specified above shall be replaced at no
cost. Any NDE costs associated with determining such defective welds shall be at no cost.
Pore defect, root defect, and penetration defect
welding.

be avoided during performance of

The cause of any defective weld shall be determined and steps taken to correct the problem
and prevent its recurrence.
Welds shall not be cleaned either mechanically or chemically prior to inspection by the
Employers representative.
Care must be taken that no finishing operation cuts into the weld in such a way as to
weaken it or cause leakage.
Welders will be required to identify the first new weld made on each fresh gas cylinder by
recording the cylinder number against the weld number on the welding register sheet.
Should the weld be located so as to be inaccessible after further welding, the weld shall be
inspected at that time.
The cause of any defective weld shall be determined and its re-occurrence prevented. All
welds which do not meet the requirements of this specification shall be cut out completely
and replaced, (replacement and NDE costs etc.) at the Contractor's expense. If a defective
weld is found the Contractor shall examine/ inspect the preceding 2 and succeeding 2 welds
for acceptability. If any of these 4 welds are found to be defective then the welds completed
for that day shall be 100% examined, all at the Contractor's cost.
For NDE only, if more than 20% are defective welds then all welds shall be 100% NDE'd for
that day, at the Contractor's cost.
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(a) Internal Examinations
Internal weld surfaces may be examined with a mirror or endoscope using suitable centering
devices to assist in maintaining proper focusing over complete weld surface. The endoscope
equipment shall be capable of viewing directly above the weld whilst completing a 360°
rotation to view the complete tube weld. The following critical aspects of the weld shall be
checked.
FULL PENETRATION: The weld bead must be even in width over the full periphery of the
welded joint. The edges of the butt joint must not be visible adjacent to the weld bead and
there must be no other crevices or holes visible. Intermittent fusion shall not be accepted.
PROPER ALIGNMENT: The internal surface of the joint should be smooth with two
components that have been welded remaining in perfect alignment. Misalignment must be
less than 10% of the wall thickness.
PROPER BACK UP GAS PURGING: The completed welds should have a minimum bead
discoloration. A yellow or straw color is acceptable. Blue or black color is unacceptable and
there must be no indication of bubbling or 'sugaring' of the weld area. Blue or black spots at
the tack points shall not be acceptable.
PROPER BACK UP GAS PRESSURE: The internal surface of the welded joint must be as
smooth as possible.
Concavity ("suck-up") is not acceptable. Convexity (excess) shall be less than 10% of the wall
thickness for an automatic weld and 20% of the wall thickness for a manual weld.

(b) External Examinations
The following critical aspects of the weld shall be checked:FULL PENETRATION: The weld bead must be even in width over the full periphery of the
welded joint. The edges of the butt joint must not be visible adjacent to the weld bead and
there must be no other cracks, crevices or pit holes visible. Lack of fusion is not acceptable.
PROPER ALIGNMMENT: The external surface of the joint shall be smooth with the two
components that have been welded remaining in perfect alignment. Misalignment must be
less than 10% of the wall thickness.
PROPER BACK-UP PURGING: The complete weld shall have a minimum bead discoloration. A
yellow or straw color is acceptable. Dark blue or black color is unacceptable and there must
be no indication of bubbling or 'sugaring' of the weld area

ENGINEERING STANDARD | For Welding of Stainless Steel Tubing

21

PROPER BACK-UP GAS PRESSURE: The external surface of the welded joint must be as
smooth as possible.
Concavity ('suck-up') shall be less than 10% of the wall thickness. Convexity (excess) shall be
less than 10% of the wall thickness.
Ferrite content in weld area shall be set at a maximum of 6%. Spot checks by the Employers
representative will be made in the field.

Documentation
All welding documents for sub-contracted or 'bought in' items shall be reviewed and agreed
by the Contractor before onward transmission to the Employers representative.
Documentation must comply with this specification.
Written qualification of all welders, welding procedures, procedures qualifications records
shall be provided.
Welding documents shall be clearly identified with the Sub-contract or purchase order
number.
Typical weld log sheets are enclosed in Appendix 2 of this document, but the Contractor
may submit his own sheets for approval by JWCI prior to commencement.
A register of all welds will be maintained and each weld shall be uniquely identified. Each
weld shall also be identified on the installation drawings (isometrics).
1. Weld number
2. Field weld or shop weld
3. Initials of the welder
4. Date of the weld
5. Pipe diameter
6. Number of layers
7. Number of welding equipment
8. Code of program used (for hand-weld mark "HW")
9. Number of bottle of shielding gas torch
10. First weld of shielding gas bottle pipe (yes/no)
11. Number of bottle of backing gas pipe
12. First weld of backing gas bottle (yes/no)
13. Length of backing area
14. Duration of pre-flow
15. Inspection X-ray (Pass/Fail)
16. Internal endoscopic Inspection (Pass/Fail)
17. Number of tape on which the weld is recorded and position
18. External visual inspection (Pass/Fail)
19. Ferrite inspection
20. Result inspections (Pass/Fail)
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21. If the weld failed, the reason of failure will be indicated as follows:
22. -Penetration: "P"
23. -Alignment: "A"
24. -Backing or shielding gas: "B"
25. -Smoothness: "S"
26. -Ferrite: "F".
The recording on videotape of endoscopic controls shall include the following information:









Project reference
Isometric Number
Line Number
Weld Number
Name of the Inspector
Date and Time of Inspection
Fail or Pass
Comments

The register shall be complied at fabrication and maintained up to date
A separate table shall be available for each videotape with the complete weld numbers and their
positions on the videotape
The radiography film shall include the following information





Project reference number
Isometric number
Line number
Weld number

Each sample weld shall be retained by the Contractor to act as a control for future welds.
Sample welds shall be marked with the name of the Contractor on a sticker. Project name
and a unique number starting from 001. All samples welds shall be recorded on a separate
sheet of the welding logbook. They shall not be treated in any way after welding.
After agreement of all welds by all parties, and when an isometric has been completed on
site, the Contractor's QC checks the corresponding isometric against the installation and
signs the welding log sheet "As-built".
When, as a result of modifications, welds are cut or added, the corresponding welding log
sheet shall be amended to include the modifications, with the agreement of the Employers
representative. In no circumstances shall any information be lost or destroyed.
The Welding Log Sheet shall be managed by the Contractor during installation and handed
to the Employers representative upon acceptance of the complete installation.
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Maintenance
If for any reason, modifications to the piping installation are required during the
Contract, modified welds or added welds shall comply to the present specifications where
practicable, and the corresponding welding log sheet must be amended by the Contractor.
In no circumstances, shall any information be lost or destroyed.

Hygiene
One of the prime objectives of the project is to ensure overall high Hygiene standards within
the manufacturing plant.
The Contractor shall allow for a well-designed hygienic installation. Careful consideration
therefore needs to be given to the method of design, manufacture and installation. Current
Employers standards for the hygienic design of piping are to be employed throughout this
project.
Installation practices on existing plants are therefore no guide to the requirements for this
Contract and consequently the Contractor needs to make allowance in his tender for
providing the best possible hygiene practice.
Strict control of working practices and material will need to be exercised and sheeting off of
areas will be required during the installation of the plant.
The following details demonstrate the level of hygienic design, which must be maintained:













All pipe work shall be designed, constructed and installed in manner which [permits
adequate access for cleaning, inspection, testing and maintenance and precluded
contamination of product
All surfaces in contact with food must be inert to the food under the conditions of use and
must not migrate or be absorbed by the food
All surfaces in contact with food must be smooth, non-porous crack and crevice free
All surfaces in contact with food must be readily accessible or easily dismountable for
manual cleaning
All interior surfaces in contact with food must be so designed that the equipment is selfemptying
Non-product contact surfaces must be arranged to prevent harbourage of dust, dirt, etc.
All equipment, cross-braces etc should be installed, in general, to a minimum of 200m above
FFL
Gaskets, seals etc. should be of food grade. They should not protrude into the product zone
or create recesses or ledges
Food Contact surfaces should never be painted not should stainless steel, aluminium, plastic
etc.
Brackets fixed to walls, structures etc. should have edges sealed and finished with food
grade sealant to close off any gaps
Bolt heads, nuts, threads etc. must not come into contact with the product
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Article V. REFERENCES
APPENDIX 1: WELDING GAS
ARGON
Product name:
Purity:
Other Components:

Argon
Ar 99.99%
O2 10 ppm
N2 40 ppm
H2O 15 ppm

Conversion
Coefficients

nm3 gas

Ltr. Liquid

(m3 at 981 mbars and 15°C)

(boiling point at 1013 mbars)

1
0.852
0.611

1.174
1
0.17

kg
1.636
1.394
1

Properties

Argon is a colorless, odorless noble gas whose content in the
atmospheric air is 0.93% by vol. Argon is incombustible and
non-toxic

Application

Argon is used of its inactive nature
Protective gas for MIG welding of aluminum and copper and
for TIG welding
Welding gas for cleaning metal smelts
Protective gas fin the heat treatment of metals
Protective gas in the electronics industry

Forms of Supply:

Bottle Characteristics

Product
M3

Product No. Bottle Line
ltr

Max. Content

Argon
Argon
Argon
Argon
Argon

208-2-0100
108-2-0200
208-1-0500
208-4-1050
208-4-2050

200
200
200
200
200

Bottle color: Cylinder:
Neck:

10
20
50
10 pcs.50
20 pcs.50

bottle pressure bars

2.2
4,4
10,9
109
218

Light Grey
Light Grey

Valve Thread: 24.32 WG male, right hand 14 threads/1”
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FORMIER GAS

Product Name:

Formier Gas

Formier Gas X

Composition:

2-component mixture
N2/H2 : 90/10%

2-component mixture
N2/H2 : 90/10%

Other components:

O2 [ 20 ppm
H2O [ 20 ppm

O2 [ 10 ppm
H2O [ 20ppm

Properties:

Formier gas is a reducing gas mixture consisting of nitrogen to
which a small quantity of hydrogen is added
Formier gas (90/10) is non-toxic and combustible in certain
mixing ratios with air

Application:

Protective gas with reducing effect to cover blanks against
atmospheric air in welding, soldering, annealing and hardening
Formier gas X is recommended for use for root protection
(back gas) in connection with welding stainless steel –
including duplex steel

Forms of Supply:

Bottle Characteristics

Product
M3

Product No. Bottle Line
ltr

Max. Content

Formier Gas
Formier Gas
Formier Gas
Formier Gas
Formier Gas
Formier gas

231-2-0100
231-2-0200
231-1-0500
X232-2-0200
X232-1-0500
231-4-1050

200
200
200
200
200
200

10
20
50
20
50
10 pcs.50

bottle pressure bars

2
4
10
4
10
100

Bottle Color: Cylinder, Light Grey
Neck: Black with green ring
Valve thread: 21.8 WG Male, left handed 14 threads/1”
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Appendix 2: Welding Logs (typical)
Project Name:
Our Order No:
WELDING RECORD LOG
DATE:
Welder
No:

Weld
No:

Date

Tape
No

Counter

Date

Approved

Init.

Comments
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SUMMARY OF WELDING CERTIFICATED
DATE:
Name:

Welding No:

Welding Test
Dimensions:

Type of
Certificate:

Dimension
Area:

Validity
period:

Comments:

Enclosure:
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Customer:

Site Location:

Installation Sub Contractor:

Project:

Drawing Number: __________ Sheet _____ of _______

INSPECTION
WELD DESCRIPTION AND POSITION INFORMATION

WELD SET UP / TACK DETAILS

WELD DETAILS
VISUAL

Notes
1.
2.
3.

Line Ref
from P & ID
–
description
of location

Line
Size

Comments

Weld
Procedure

From
(describe
area)

To
(describe
area)

Purge Monitor Gas Name
Gas
reading Bottle
No

Notes
4.
5.
6.

Date

Comments

Purge
gas
Type

Gas
Bottle
No

Gas
Welding Welder
Monitor machine ID/Name
reading
No

Date

Date

Internal

Isometric
Drawing
Ref No

External

WELD
NO

Inspector
Name

VIDEOSCOPE
Result
Pass/
Fail

Ref
No

Date

Inspector
Name

X-RAY
Result
Pass/
Fail

Yes/
No

Ref
No

Comments
See note
ref. at foot
of page

