PIPING DESIGN & PLANT LAYOUT
MANUAL
Model, Clash, Isometric, & Orthographic Drawing Checking Procedures
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1.0 PURPOSE

This instruction is controlled by the Piping Design and Plant Layout Group and outlines procedures to be followed in the checking of piping and equipment models, and checking of Isometric and orthographic piping drawings.  The purpose of this instruction is to define the minimum requirements for the production and control of project isometrics from a 3D CADD Model.
No deviations from this Instruction shall be implemented unless approved by the Piping Manager.  Any approved deviations shall be documented.

2.0 general
2.1 Scope

The scope of this instruction is the generation and control of the following;

· Procedure for checking piping and equipment models

· Procedure for clash checking models in preparation for producing isometrics

· Procedure for checking above ground piping isometrics, vessel and equipment trim, and underground piping isometrics

· Procedure for checking Piping Orthographic Drawings

2.2 Exclusions

The following items will not be included in this instruction;

· Checking equipment supplied within a vendor supplied package will be checked for design and operability only.  Piping systems supplied by the vendor are the responsibility of the vendor.

· Clash checks of vendor supplied packages are not required and are the responsibility of the vendor.  Vendor supplied packages will be clashed as a whole within the 3D model area.

· Demolition Piping

· Heat tracing isometrics

· Instrument or any other tubing

· Stress Isometrics

· Isometrics produced for digital/analog analysis of compressor piping.  This activity will be done by a third party specialist.

2.3 RESPONSIBILITIES
2.3.1 Piping Manager

The Piping manager is responsible for:

· Developing, updating, and approving checklists for the Piping Department

· Providing qualified and independent verification personnel for all checking activities.

· Monitoring the implementation of the checking procedures.

2.3.2 Project Piping lead is responsible for:

· Assigning qualified checking personnel for all checking activities.
· Determining the timing and the initiation of the checking process. Confirm, in advance, the availability of the checker..
· Ensuring that the models currently in checking are locked and that designers are informed that those models are frozen until the checking process is complete

· Participating in, or assigning responsibility for, the Squad Checking of ALL Vendor documents. Ensuring that the Mechanical and I&C groups are aware that ALL submissions of ALL Mechanical, SP and In-line I&C vendor supplied items are submitted for squad check.  Those documents pertaining to Piping design shall be marked to receive a hard copy on completion of the squad check. 
· Setting up and maintaining a filing system to organise all Vendor Drawings that pertain to the Piping design. These drawings will be received from Document Control after Squad Checks have been completed. The drawings will be used for modelling and subsequently for equipment checking. Previous issues must be stamped “SUPERCEDED” and filed separately from the current and latest issues. Copying of the current issue should me discouraged and a sign out system put in place.
· Setting up and maintaining spread sheets to track the receipt and status of all Vendor Drawings pertaining to Piping design. Separate spread sheets for mechanical equipment, SP Items and I & C supplied inline items

2.3.3 Designer is responsible for:
· Providing checking packages to the checker 
· Providing relevant back-up information to the checker as required.

2.3.4 Checker is responsible for:
· Checking the deliverable for missing, subjective, contradictory or inaccurate information

· Sign-off and dating the check print

· Returning comments and mark-ups within the scheduled time frame

· Back checking activities as required

2.3.5 Approver is responsible for:
· Reviewing a final version of the deliverable for accuracy, quality and presentation.

3.0 SQUAD CHECKING of Vendor Drawings
The objective of a vendor drawing squad check is to allow all disciplines to comment on the correctness of vendor drawings of all mechanical & electrical equipment to be supplied on a project.
The Piping Design and Plant Layout Group are concerned mainly with mechanical and in-line control systems equipment and must be included in the squad check procedure of all submissions of the following items
· All mechanical equipment Including Vessels & Tanks, Pumps, Heat Exchangers & Coolers, Steam Generators, Filters etc.

· All In-Line Control equipment including Control Valves, Motor Operated Valves, Flow Meters, Orifice Plates, Level Indicators etc.

· All In-Line Speciality Items including Strainers, Steam Traps, Swivel Joints, Special Fittings and Flanges etc.
· Any Item regardless of discipline which occupies a large area on the Plot Plan including Pre-Engineered Buildings, Transformers etc.

All disciplines have a responsibility to make any comment on any aspect of the drawing whether or not the comment directly affects their own discipline. The Following is a guideline to the areas which require the particular attention of the Piping Designer designated to perform the squad check.
· If the drawing is too small to read or illegible, request, by comment, that the originator and Document Control shall supply a larger or more legible drawing
· Print all comments in a clear and concise manner using red pencil. Red is the designated piping colour, therefore comments do not require initials.

· Make statements or give instructions, do not ask questions. If an aspect of the drawing is unclear discuss with the originator or Instruct, by comment, that the vendor must clarify the point in question.
· Check or request that all equipment or in-line items have sufficient overall dimensions for accurate modelling, including positions of all supports and hold down bolts.
· Check or request that all nozzles or connections are dimensioned in all planes.

· Check or request that all nozzles or connections have the correct size, type, rating and projection match the piping specs and the P&ID. Be aware that pump nozzles and control valves may often be 1 pipe size less than shown on an IFA P&ID.

· Check that vessels have only 2” minimum flanged nozzles. Small bore sockolet  or threadolet connections are unacceptable. This does not apply to pumps or exchangers.

· Check that Vessel nozzles are at the correct elevations as shown on the process data sheet. If nozzle orientations, ladders and platforms are shown check or request that they match the piping layout. If nozzle orientations, ladders and platforms are not shown, either mark up the vendor drawing or attach a sketch to the drawing.
· Check or request that Control Valve actuators, FE transmitter housings etc. are supplied with the correct orientation to suit the Piping layout.
· Check that the drawing shows the correct equipment/instrument Tag Number

· When signing off the squad check sheet always remember to request a hard copy in the box provided whether or not you have made any comments. Requesting in the box is the only way to ensure that the Piping group will receive this drawing which will be used for equipment modelling and checking.

4.0 
equipment model checking procedure
The piping lead or designate will initiate the start of the equipment model check to support the IFC isometric schedule.  Refer to Equipment Model Checking Flow Chart for reference.

· Piping Area Lead to provide the not less than Code 2 second pass copy of the applicable vendor drawing to be checked & this copy should be stamped “Check Print” and dated.
· Piping Area Lead to provide the current Nozzle Report stamped “Check Print”
· Piping Area Lead to provide a screen print of the main Equipment dialogue box from the “Edit Equipment” of Rebis Equipment.
[image: image2.jpg]Friday, May 28, 2010 Nozzle Schedule Report
W:AENCANA\Z03026\PIPING\BXX TEMPLATE\MODEL\DET-CL1-BXX-TM06-2-06-01A-R0

Equipment Nozzle Description Size Rating Projection East North ElevationDirection
Tag Tag (overall Length)
V-9280$(1)
V-9280$(1)-N4A NOZZLE 300LB RF CL300 3 CL300 0.20 m 79.79 m 13741 m 106.37m  E45.00 S
V-9280$(1)-N4B NOZZLE 300LB RF CL300 3 CL300 0.20 m 79.79 m 137.41 m 10477m  E45.00 S
V-9280$(1)-N6 NOZZLE 300LB RF CL300 2 CL300 0.20 m 80.20 m 137.58 m 106.77m E
V-9280$(1)-N7 NOZZLE 300LB RF CL300 2 CL300 0.20 m 79.65 m 137.20 m 105.28m  S20.00 E
V-9280$(1)-N8A NOZZLE 300LB RF CL300 2 CL300 0.20 m 80.10 m 137.57m 107.07m  E10.00 S
'V-9280$(1)-N8B NOZZLE 300LB RF CL300 2 CL300 0.20 m 80.10 m 137.57m 105.47m E10.00 S
V-9280$(1)-N9 NOZZLE 300LB RF CL300 4 CL300 0.20 m 80.10 m 137.57m 106.27m  E10.00 S
V-9280$(1)-N10A NOZZLE 300LB RF CL300 4 CL300 0.20 m 80.53 m 136.52 m 108.13m  W35.00N
V-9280$(1)-N10B NOZZLE 300LB RF CL300 4 CL300 0.20 m 80.61 m 136.59 m 10487m N 4500 W
V-9280$(1)-N11 NOZZLE 300LB RF CL300 2 CL300 0.20 m 79.62 m 137.00 m 107.32m S
V-9280$(1)-N1 NOZZLE 300LB RF CL300 6 CL300 0.20 m 79.62 m 137.00 m 106.47m S
V-9280$(1)-N3 NOZZLE 300LB RF CL300 4 CL300 0.45 m 80.20 m 137.00 m 10883 m U
V-9280$(1)-N2 NOZZLE 300LB RF CL300 6 CL300 0.56 m 80.20 m 137.00 m 104.04m D
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· Identify the major Co-ordinates in the model and check them against those quoted on the Master Equipment Location Plans. Yellow off the co-ordinates or mark up any discrepancies after consultation with the Piping Area Lead and Plot Plan Developers.

· Check the nozzle report and the Equipment Dialogue sheet against the Vendor Drawing and yellow off all documents.  For vertical and horizontal equipment, check Nozzle Tag, Size, and Rating.  Nozzle orientation, projection and elevation should be checked by comparing the model to the vendor drawing.  In addition to the nozzle check above, all horizontal equipment (Drums, Exchangers, Pumps, etc.) should be checked for accuracy of the centers and height of saddles and the elevations of the underside of base plates.

· Please be aware that, for vertical and horizontal vessels, AutoPlant uses the vessel tangent as a datum. 
· Mark up any discrepancies on the Nozzle Report and equipment dialog print (at this stage it may be too late to revise the physical equipment).  Discrepancies between the Vendor Drawing and the model will be noted on the nozzle report and equipment dialog print. Back drafting and back checking to be done as required.
· Gather together all checked documents and make up a file folder marked “Check Prints (Equipment No XXX)”. This folder is to be returned to the applicable Piping Area Lead.  Discrepancies are to be pointed out and changes will be made in the Model if necessary.  If there are no discrepancies in the checking package, the Area Piping Lead will place the folder in the Piping Equipment File behind the working copy of the vendor drawings.

· When checking is complete, the Area Piping Lead is to instruct the designer to change the Equipment colour to 254-Grey to indicate equipment has been checked.  Model & layers are to be frozen.

5.0 Interference Clash Check Procedure 

The Interference Clash Checks are multidiscipline activities that require acceptance by all disciplines involved in a clash schedule.  
The relative discipline Area Lead, upon receipt of this instruction will review the status of the 3D models, the Required on Site (ROS) or the Required in Shop date, together with the activities still to be completed.  Once this review is complete, a schedule will be created that clearly defines a model freeze date, a period to be defined as “clash clearing” and a final clash free date.

· The Project Piping Lead will present the schedule to the other disciplines and obtain a signed agreement of the dates.  

Note:
The end result of a clash check is clash free deliverables therefore it will be the responsibility of the late discipline to achieve a clash free status in the IFC models.

5.1
Types of Clash Checks
Two types of Clash Checks shall be performed. Those performed within and run by the discipline concerned and those performed between disciplines and run and managed by the Piping Group.

Within Discipline Clash Check Types 


File Name

PIPING to PIPING




            (PI-PI)

PIPING to EQUIPMENT




(PI-EQ)

STRUCTURAL to STRUCTURAL



(ST-ST)

ELECTRICAL to ELECTRICAL



            (EL-EL)

Inter-Discipline Clash Check Types


File Name

PIPING to STRUCTURAL & CIVIL



(PI-ST)

EQUIPMENT to STRUCTURAL & CIVIL


(EQ-ST)

ELECTRICAL to PIPING & EQUIPMENT


(EL-PI)

ELECTRICAL to STRUCTURAL & CIVIL


(EL-ST)

Note Structural Models should include all Building or Architectural Models

5.2
Frequency of Clash Checks
The Initial Clash Check should be started 3 weeks prior to the 30% Model Revue and must be cleared or approved before the Revue. 

Subsequent re-running of the saved and approved Initial Clash Checks should take place on a monthly basis throughout the course of the project and should carry on until the last discipline’s deliverables are issued IFC.

5.3 
Action Required on Clash Check Reports
The Inter-Discipline Clash Reports will be produced by Area or Model and statused “ACTIVE” or ”APPROVED” by the Piping Group on a monthly basis. They will be filed in the Project “Inter-Discipline Clash Reports” folder as .html files with linked .jpg’s.

The Piping Lead will inform the Project Manager who will distribute the Reports and request that all disciplines resolve all their “Active” (Orange) Clashes before the next clash run.

Previous Reports will be regularly up-dated with the most current report defined by the inclusion of the date in the file name.

All discipline Leads will be advised by The Project Manager of the existence of a new Inter-Discipline clash report.

It is the responsibility of each discipline to resolve their “ACTIVE” clashes as soon as possible either by redesign or by negotiation with other disciplines.

The Within Discipline Clash Reports will be will be produced by Area or Model and statused “ACTIVE” or ”APPROVED” by the specific Discipline on a monthly basis. They will be filed in the specific discipline “Clash Reports” folder as .html files with linked .jpg’s.

Each discipline shall resolve their “ACTIVE” clashes as soon as possible by redesign.

Notes:-  Each project may decide on whether to clash check by Area or Individual Model. Whichever is decided All disciplines must follow the same convention.

Whilst it is possible for designers to dynamically view the NavisWorks .nwf clash model it is recommended that they only use the Clash Reports to view “Active” Clashes to avoid corruption of the clash model for future clash runs.

Consideration should be given as to whether the permissions to the Inter-Discipline and Discipline Clash Report folders can be limited to the designated discipline Clash Checkers. Possibly a copy of those clash models can be made for public access

6.0 
Checking is a Mandatory Review to:

· Assure that a drawing or model is complete, correct, and consistent with good design.

· Maintain quality and uniformity throughout the package.

· Assure that drawing complies with the 3D model and/or general arrangement drawings and with general plant specifications and design criteria, company and industry standards, and applicable governing codes.

· Comply with client standard practices if applicable.

7.0 Stress Isometrics 

· All lines designated on the Stress Critical Line List will be reviewed, approved and initialled on the Stress Sketch by the Stress Engineer.  
· The Stress Sketch returned to Piping shall show any modifications required to the piping design to satisfy the stress analysis, including wall thickness changes. The sketch shall also show positions and types of all pipe supports, shoe’s, guides and anchors.Those pipe supports shall be tagged with the Clients’ Standard Support tag numbers
· Final Construction Isometrics will be stamped by the P. Eng. responsible for stress analysis
7.1 Designers and Their Responsibility
· Create Isometric check print or GA for pipe rack.

· Prepare Checking Package 
· Backdraft, create and initial final isometric print.

· Log in Pipe Tracker as “Line Complete”.

8.0 piping isometric checking procedure

· The Checker or the Checking Lead shall examine the checking package received from the Piping Lead. If any items are missing or incomplete the checking package shall be returned to the Piping Lead for correction immediately. Particular attention should be paid to receiving and using only Stamped and signed IFC Copies of the P&ID and the LDT. Do not use “bootleg” or electronic network versions.
· After the 60% Model Review comments have been incorporated the Overall Piping and Equipment layout will have been reviewed and approved by the Client and all other disciplines and is considered “Frozen”.

· The Iso Checking process is therefore not intended to be a Full check of the Overall Piping and Equipment Layout but a detailed check of both the Model and the Isometrics for conformity to the P&ID, LDT, Stress and Material requirements.

· The Checker shall resist making changes due to personal opinion, whilst investigating any feature of the design that may look questionable. After familiarization with the package the Checker will identify any such features and bring them to the attention of the Piping Lead for discussion and resolution before the Iso Checking process commences.
· The Checker shall make full use of 3D modelling software checking capabilities and the walk thru software clash check reports to assist in the checking process. In the case of revisions made to an isometric after IFC as a result of an RFI the Checker shall build or have built a local walk thru clash model to ensure that the revised isometric has not clashed with any other piping, equipment, steel or electrical component.

· The first areas of the Model that should be checked are the line spacing’s to ensure sufficient space exists for any large expansion movements between lines or columns, particularly in the Pipe Racks. If any cases are found where there is insufficient space, the Checker shall not attempt to resolve the problem by correcting the Iso’s. Mark the Iso’s “HOLD FOR RESPACING” and immediately return all Iso’s involved to the Piping Lead for correction and re-issue before the Iso checking process commences.

· The next area of the Model to be checked is the accuracy of the Structural steel elevations and that the piping B.O.P. and shoe elevations are positioned correctly in relation to the T.O.S. Again if any discrepancies are found the Iso’s involved must be put on “HOLD” and returned to the Piping Lead for correction and re-issue immediately before the Iso checking process commences

· The Checker shall review each Isometric for the minimum requirements. The Checker shall also use the Check List in Attachment ‘C’ as a guide. Generally speaking individual items that need to be checked are where the designer has input data into the model that is not derived from an external data base (such as material specs) or where there is an element of choice within that data base. These include but are not limited to:-
· Face to Face or end to end dimensions, sizes and ratings or wall thickness of all in-line items such as control valves, flow meters and SP items, all to be checked to ‘Certified’ or Code 2 vendor drawings.
· Extra long stud bolts required for PSV inlet flanges and all ‘wafer’ components such as spectacle blinds and wafer valves.

· Actuator orientations of all control valves

· Requirements for chain operated valves and length of chain
· Orifice Run Lengths

· Shipping spool ‘Box’ limits

· Wall thickness of pipe and fittings where the Spec WT is calculated or there is an exception to the Pipe spec WT shown in the LDT or where there is a requirement for increased WT shown on the stress sketch.
· All support and routing requirements shown on the approved Stress Sketch. Including dimensional checking of any Spring Supports shown
· Hydro Test vents and drains at all local high and low points not covered by the Process vents and drains shown on the P&ID.
· Areas that do not require checking are standard pipe fitting or valve dimensions, overall dimensions, elevations and co-ordinates generated by Isogen, or B.O.M. items from the Material Data Base where no choice or user input is required.

· No Isometric shall be “manually” edited either in the graphic or B.O.M. areas. Editing is allowed only by INFO ISO and only in the title block. Apart from temporary HOLDS there are NO exceptions to this rule. In cases where information is required but cannot be generated directly from the Model by use of a “comment”, EAS or the Piping Materials Group must be consulted to provide a solution. 
· Checkers should be aware of the acceptable methods of showing comments on an electronically generated Isometric and not ask for information to be added or changed unless it can be achieved by the methods described above.
· Review packages from Mechanical, Stress, Civil / Structural etc and mark up check prints as required. All discrepancies are to be discussed with applicable discipline and Piping Lead.
· Iso’s shall be placed on HOLD if the Checker cannot obtain written verification of the information described below. Only those dimensions and items in the vicinity of the held item need be clouded, with a description of the HOLD appearing under the B.O.M. Acceptable Holds may be clouded on the Iso’s as follows:-

Instrument or SP Vendor Drawing is not Certified

Equipment Vendor drawing is not at least Code 2 second pass or a revision requested at Code 2 has not been incorporated and confirmed by a resubmittal.

Iso does not agree with Stress Sketch either in routing, wall thickness or conditions ( Piping Lead must resubmit to Stress immediately )

Clashes between Piping and any other discipline.

Holds must be annotated during Isometric back drafting and back checked. Holds can only be removed by receipt and checking of the missing or corrected documentation. As a last resort written authorization must be received from the Project Manager stating that a Specific Iso can be released with out receipt of the correct documentation. This information will be recorded in the Holds List.
9.0 ORTHOGRAPHIC DRAWING CHECKING PROCEDURE
9.1 Checking Processes

Drafting Departmental Check

The checking of drawings is a joint responsibility of the checker and the designer.

· The designer shall conduct a cursory self check of all drawings before they are included in the checking package. 

The checking process begins once the designer submits checking package to the checker with a “CHECK PRINT” stamp located on each drawing, being careful not to obscure any area of the graphics or text.. The checker shall check the drawing for completeness.  

· The checker must make comments with coloured pencils or markers according to the following convention:  

	Yellow
	Correct

	Red
	Addition, change, correction

	Green
	Delete

	Blue
	Correctly back drafted (checker)

	Orange
	Correctly back drafted (back drafter)

	Graphite
	Checkers instructions, back drafter comments (can use blue pencil)


· The checker shall then initial and date the “Check Print” stamp on the drawing and return the original check print to the designer/drafter for back drafting.   

· The designer/drafter shall incorporate the required changes.  

· The designer/drafter must perform a self-check by marking the revised items on the checkpoint with an orange pencil or marker as they are incorporated on the working drawing.  They shall initial and date the check print. 

· The designer/drafter shall reprint the working drawing file, attach the previous check print, and submit to the checker for the next review cycle. 

· If drawing required changes the checker will return check print with attached reprint stamped with back check stamp to designer/drafter.  

· This interactive process will be repeated until the drawing is correct and complete..

10.0 technical review

Immediately prior to formal IFC issue of all isometrics, the Project Piping Lead shall send prints to a Quality Assurance Checker within the piping group, for a technical review. 

11.0 APPENDIX

11.1       APPENDIX 1
 Clash Check Procedure

12.0 Attachments
12.1 
Equipment Model Checking Flow Chart

12.2 
Piping Isometric Check List
12.3 
PreFeed Plot Plan/Key Plan Check List
12.4 
Feed Plot Plan/Key Plan Check List
12.5 
Detailed Engineering Plot Plan/Key Plan Check List
12.6 
Detailed Engineering Piping General Arrangement Check List
