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PURPOSE 

This Specification provides the design and material requirements for selecting control 
valves, and also addresses the installation requirements of control valves for use in 
natural gas and liquid hydrocarbon services .This specification applies to all control 
valves used in Canada, the United States, and Mexico. 

SCOPE / APPLICABILITY 

Within this Specification, TransCanada is referred to as the Company. 

This Specification applies to:  

 Control valves used in the Company’s liquid pipelines and related facilities. 

 Control valves used in the Company’s natural gas pipelines and related facilities. 

Within this Specification, the following terms and definitions apply for requirements: 

 Shall—expresses a requirement, i.e., a provision that the user is obliged to 
satisfy in order to comply with the standard. Shall is not a recommendation but a 
requirement. 

 Should—expresses a strong preference, recommendation or that which is 
advised, but not required. 

 Must—denotes a requirement of the Company, for which no deviation or 
variance would be granted. 

 May—expresses an option or that which is permissible within the limits of the 
standard. 

 Consider―assumes that a competent person will evaluate options to fulfill the 
intent of the requirement and make a documented decision supported by 
evidence to ensure protection of people, equipment and the environment by 
achieving the appropriate level of functional integrity. 

Wherein the Manufacturer’s literature, governmental or regulatory requirements 
conflict with this Specification, the more stringent requirement shall govern. 
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1 GLOSSARY 

Actuator 

A pneumatic, hydraulic, or electro-hydraulic device that supplies force and motion to 
open or close a valve  

API 

American Pipeline Institute 

ASME 

American Society of Mechanical Engineers 

ASTM 

American Society for Testing and Materials  

Ball Valve  

A valve with a spherical disc to control flow; the sphere has a hole or port, which, 
depending on the alignment, allows flow.  

CFR  

Code of Federal Regulations 

CSA  

Canadian Standards Association 

Cavitation 

Cavitation is very similar to flashing, but with one exception; the fluid pressure 
recovers to a pressure that is above its vapour pressure. This causes the previously 
formed vapour cavities to implode, producing impinging jets that have the potential 
to cause severe erosive damage. This type of damage is marked by rough gouges 
in material. (Definition from Fisher Controls) 

Control valve  

A valve used to control conditions such as flow and pressure by fully or partially 
opening or closing in response to signals. The signals are received from controllers 
that compare a set point to a process variable; this value is provided by sensors that 
monitor changes in such conditions. 

dBA  

A-weighted decibels are an expression of the relative loudness of sound, in air, as 
perceived by the human ear. 

FCI  

Fluid Controls Institute  
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Flashing  

Occurs when the pressure of a fluid falls below its vapour pressure, changing from a 
liquid to a vapour. During this process, small vapour cavities form that grind away at 
the outlet of the control valve and its trim components. Flashing damage is marked 
by shiny, smooth gouges in material. (Definition from Fisher Controls.) 

Flow coefficient (Cv)  

A constant related to a valve’s geometry for a given travel and can be used to 
establish flow capacity. Cv=1 is the amount of water at 60°F (15.6°C) in US gallons 
that flows through a valve per minute with a 1 psi (6.9 kPa) pressure drop. 

Globe valve  

A valve with a linear motion closure member, one or more ports, and a body 
distinguished by a globular cavity around the port region.  

ISA  

International Society of Automation 

Jam-Nut  

A nut used to jam and lock another nut securely in place; the second and locking nut 
on a stud bolt. After the first nut is threaded and tightened on a stud, a second nut is 
tightened down on the first nut to prevent it from working loose. 

Positioner 

Positioners typically move a control valve to a specified position so a process meets 
specific parameters (flow, pressure and temperature). 

Trim  

Trim refers to all internal process wetted components. Trim includes the valve plug, 
the valve plug stem, the cage and the seat ring.  

ANSI/ISA 75.05.01-2000 defines trim as “the internal components of a valve that 
modulates the flow of the controlled fluid.” 
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2 DESIGN REQUIREMENTS 

2.1 Required Process Conditions  

The following process conditions shall be collected before the control valve selection 
process begins. 

2.1.1 Gas Service 

 Gas properties, e.g., specific gravity, composition, and water content 

 The control valve shall pass the minimum design flow at no less than 10% of 
valve travel, or as recommended by the Vendor. The maximum design flow shall 
be no greater than 80% of valve travel (for throttling conditions) and 100% for 
full flow, or as recommended by the Vendor. 

2.1.2 Liquid Service 

 Fluid properties, e.g., liquid density, viscosity, critical pressure and vapour 
pressure (at selected conditions); 

 The control valve shall pass the minimum design flow at no less than 20% of 
valve travel, or as recommended by the Vendor. The maximum design flow shall 
be no greater than 80% of valve travel, or as recommended by the Vendor, and 
100% for full flow, or as recommended by the Vendor. 

2.1.3 Common for Liquid and Gas Services 

 Temperature of the fluid (minimum, and maximum); (Tmin, Tmax) 

 Flow rate (minimum, normal and maximum); (Qmax, Q, Qmin) 

 Inlet pressure at the valve (minimum, normal and maximum); (P1min, P1, P1max) 

 Outlet pressure at the valve (minimum, normal and maximum); (P2min, P2, P2max) 

 Class shutoff (leakage classification Class IV or better) 

 Inlet and outlet pipeline size and wall thickness; (Di, Do, t) 

 Preferred valve type, if known, ball or globe 

 For certain process flow conditions, axial flow control valve may be used 

 Maximum permissible noise level (dBA) 

2.2 Control Valve Applications 

 If the required range of process conditions is too large for one control valve, two 
or more control valve regulation runs might be required to operate in a split-
range mode or parallel mode.  In some applications, a monitoring control valve 
can be installed in conjunction with a working control valve in a single regulation 
run also known as a working/monitoring installation. 
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 Typically ball valves are selected for high capacity volumes whereas globe 
valves are selected for high pressure cut applications. 

2.3 Determine Process Conditions for Sizing 

2.3.1 The following process conditions shall be assumed: 

 Qmax: P1min and minimum pressure drop, conditions for the largest flow 

coefficient (Cv) 

 Qmin: P1max and maximum pressure drop, condition for the smallest Cv  

 Qmax: P1max and maximum pressure drop, condition for loudest noise 

 Qmax: P1min and minimum pressure drop at 100% open (if different Cv than 

condition No. 1) 

 Normal operations, the condition the valve operates in most of the time. 

2.3.2 Future design conditions shall be known and considered. This allows for the 
consideration of increased flow, when sizing the control valve. For example, if a globe 
control valve is selected, then a reduced trim may be appropriate, with the possibility 
of changing to a larger trim in the future. If a different style of valve is suitable for the 
required service conditions, the Vendor may offer it as an option. Conversely, an 
alternative way to size a control valve is to use an iterative process where preliminary 

Cv is calculated. Noise and cavitation calculations are then carried out to verify that 

the Cv provides acceptable noise and cavitation as specified by the project data 

sheet. 

2.3.3 If the existing design has significantly changed from the original design and has 
caused noticeable changes in vibration, noise level, or wall thickness reduction due to 
erosion, then a design review shall be required. 

2.3.4 The control valve shall be designed to operate within the range of operating fluid 
temperatures outlined on the data sheet, confirming that the ambient temperature of 
where the valve is installed falls within that range. Typically, control valves are 
ordered for -45°C or -29°C (-49°F or -20°F) ambient temperature; the temperature 
dictates the type of material from which the control valve body should be made.  

2.4 Sizing Calculations   

2.4.1 Common for Liquid and Gas Services 

 Designers shall perform sizing calculations and verify the Vendor's calculations, 
as required. 

 The Vendor shall identify the method of valve size calculation. 

 The Vendor shall perform and provide sizing calculations at various operating 
conditions, as indicated on the data sheet supplied by the Company, as per 
section 2.1.  
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 The Vendor shall supply computer-generated sizing data sheets, based on ISA 
S75.01.01 or the Vendor's sizing program.   

2.4.2 Liquid Service 

 The valve shall not cavitate or flash throughout its required process conditions.  

 The Vendor shall recommend any special materials, valve construction, or 
special trim required to prevent cavitation or flashing. 

2.5 Noise Calculations  

 The Vendor shall ensure the maximum sound level does not exceed 85 dBA, 
and 90 dBA for unmanned facilities at a distance of 1 m (3 ft.) 
downstream/upstream and 1 m (3 ft.) above the pipe from the valve. Any 
exceptions shall require the written approval of the Company.  

Note:  
NOM-081-SEMARNAT-1994 requires that Mexican facilities maintain a noise 
level below 65 dBA at the facility’s fence limit during normal operating 
conditions. The Designer shall indicate in the data sheet the valve’s maximum 
noise level at 1 m (3 ft.) distance from the valve to comply with the requirements 
of NOM-081-SEMARNAT-1994, based on noise calculations and the fencing 
location relative to the control valve.   

 The lower noise levels shall be maintained in locations where a minimum noise 
level is required at a nearby property line. Other means of attenuation may be 
required, such as thicker pipe, larger pipe, or acoustic insulation.  

 The Vendor shall provide noise design calculations for the process conditions 
provided on the datasheet for review and approval.  

2.6 Valve Type Selection  

2.6.1 The sections below outline the characteristics of control valve options. The following 
ball valve characteristics shall be considered: 

 good for flow control 

 less useful for large pressure drops 

 less pressure drops across the valve at 100% open, therefore it is useful for 
free-flow (no restriction) applications 

 greater capacity for a given valve size 

 available with noise and cavitation trim for Liquid Service 

 available with noise attenuation trim for Gas Service 

 produce greater noise at a higher pressure drop (compared to globe valves) 
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2.6.2 The following globe valve characteristics shall be considered: 

 lower capacity for the same nominal size compared to the same size ball valve 

 mainly used for continuous throttling applications 

 good for large pressure drops over long durations 

 available with noise and cavitation trims for Liquid Service 

 available with noise attenuation trim for Gas Service 

 greater noise reduction capability than ball valves 

2.6.3 The following axial flow valve characteristics shall be considered 

 good for flow control 

 less useful for large pressure drops 

 At 100% open, pressure drop will be greater than a ball valve 

 At less than 20% open, control stability issues and high noise may be 
encountered 

 greater capacity for a given valve size 

 available with noise and cavitation trim for Liquid Service 

 available with noise attenuation trim for Gas Service 

 produce greater noise at a higher pressure drop (compared to globe valves) 

2.7 Trim Type and Material Selection  

2.7.1 The required process conditions shall be considered (see sections 2.1, 2.2 and 2.3) 
when selecting trim materials to ensure that the trim will function properly and 
withstand its operational requirements. Normally, Vendors are consulted for 
recommendations regarding the trim material. 

2.8 Leakage Requirements 

2.8.1 The seat leakage classification shall be for control valves is Class IV or better, as 
defined in ANSI/FCI 70-2.  

2.8.2 A seat leak test is required as per FCI 70-2, unless specified on the datasheet 
supplied by the Company. 

2.9 Hydrostatic Testing Requirements  

2.9.1 All control valves shall be subjected to shell hydrostatic pressure test in accordance 
with the TES-MATL-COMP (EDMS No. 8071725) except in Canada due to the 
required longer test duration. 

2.9.2 All control valves in Canada shall be hydrostatically tested to a minimum of one-hour 
shell test, either within the manufacturing facility (preferred) or a fabrication facility. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=8071725&Version=released
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2.9.3 The minimum shell test pressure shall be 1.5 times the rated cold working pressure. 

2.9.4 There shall be no leakage for the duration of the pressure test and no permanent 
distortion as a result of the pressure test. 

3 ACTUATOR AND ACCESSORIES  

3.1 Actuators 

3.1.1 Liquid Service 

 The control valves shall be equipped with electro-hydraulic actuators, for most of 
the applications. The designer, in consultation with Electrical Engineering, shall 
define the electric requirements for the electro-hydraulic actuator (available AC 
voltage level, frequency, available DC voltage level, etc.). This shall be 
incorporated in the data sheet issued by Company. The Vendor shall complete 
the data sheet (required power etc.) and return it to company. 

 The time required to actuate the valve shall be determined and noted on the 
datasheet.  

Note:  
In previous liquid pipeline systems, the time required to actuate the valve fully 
has been limited to a maximum of 10 seconds. However, this is only a guideline 
from previous projects. The stroking time should be determined in consultation 
with System Design in conjunction with a transient hydraulic analysis, and will be 
indicated on data sheet. 

 Electro-hydraulic actuators shall be used for fine and rapid positioning 
requirements involving the control of pipeline pressure and flow rates, as well as 
situations where a certain valve fail position is required. 

 Electro hydraulic actuators shall be designed  to provide its rated torque within 
+/-10% of nominal voltage 

 The following additional requirements shall apply: 

 Neutral position shall be clearly indicated. The actuator shall be capable 
of stroking the valve in increments of 15% of full stroke.  

 The hydraulic circuit shall be totally self-contained and require minimum 
maintenance.  

 The Vendor shall ensure the tag number, the manufacturer, and the model 
number is provided on the datasheet. The Company specifies the tag number. 

3.1.2 Gas Service 

 The actuator shall be air or gas operated, as specified in the data sheet. 

 The pneumatic actuators shall be used for fine and rapid positioning 
requirements involving the control of pipeline pressure and flow rates, as well as 
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situations where a certain valve fail position is required. The pneumatic actuator 
shall be either spring opposed diaphragm or double acting piston.  

 The Vendor shall size the actuator with consideration of flow, gas properties and 
operating conditions, as described in Section 2.1. 

 Actuators shall be designed to fail close, or fail open, or last position on loss of 
pneumatic supply and open or close on loss of signal. Actuators may be reverse 
or direct acting. Required Failure position on loss of supply or signal shall be 
indicated on the data sheet.  

 The Vendor shall ensure the tag number, the manufacturer, and the model 
number is provided on the datasheet. The Company specifies the tag number. 

3.1.3 Common for Liquid and Gas Services 

 All necessary components and hardware to adapt and mount the actuator to a 
bare stem shall be supplied by the Vendor. 

 Actuators on ball valves shall be mounted on the left or right-hand side of the 
control valve when looking downstream. Actuators on globe valves shall be 
vertically mounted. The Designer shall confirm the position with Field Operations 
and indicate it on the datasheet, to be issued by the Company. 

 The valve actuators shall be sized for 1.2 times the maximum valve torque 
requirements, and be approved by the Company. The additional torque 
requirements will ensure that the valve can be actuated quickly without risk of 
damage to the actuator. 

 The Vendor shall ensure that actuators are designed to fail in the position as 
specified on the data sheet. 

 The Vendor shall consider stroking time, if indicated in the data sheets for 
actuator selection.  

 The control valve shall be supplied with the actuator already mounted. 

3.2 Control Valve Accessories 

3.2.1 Signal Transducer (I/P) 

 The signal transducer, when selected, shall provide an output of 4 mA to 20 mA 
to indicate a range from fully closed to fully open (or vice versa). 

 The manufacturer, model, type, supply pressure, signal action (direct or 
reverse), and valve position at outputs of 4 mA and 20 mA shall be recorded on 
the datasheet. 

3.2.2 Positioner and Controllers  

 Valve positioners (if requested) shall be provided on control valves, as specified 
in the data sheet issued by the Company. 
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 The tag number, manufacturer, model, type and signal action of the positioner 
shall be recorded on the completed data sheet. 

 The indicator pointer shall be directly connected to the stem or shaft. The valve 
position shall be indicated on reversible scale with clearly graduating marking at 
25% valve opening position intervals and labelled with the words Open and 
Closed at the valve’s travel limits. 

 Pneumatic valve positioners shall be provided with gauges to indicate supply 
pressure, control signal and positioner output pressure.  

 Electro-pneumatic valve positioners and pneumatic valve positioners with 
integral electro-pneumatic transducers shall not be used in potentially vibrated 
service if they are mounted on the control valve. The I/P transducer shall be 
mounted separately from valve and actuator assembly. Where possible, digital 
valve controller positioners (e.g., DVC, DNGP, PMV Controllers) should be 
used, as they offer stable control and diagnostic capabilities. 

 The total maximum inaccuracy of the signal conversion in I/P, due to any 
limitations, shall be less than 2%. 

 Natural gas operated control valve actuators / positioners / controllers shall be 
equipped with quarter inch NPT connections (minimum) that would allow gas 
bleeds to be piped outside of classified buildings. 

 Low bleed natural gas operated positioners / controllers shall be given 
preference over high bleed pneumatic positioners / controllers.  

3.2.3 Position Transmitter 

 The position transmitter shall be provided, if requested on the data sheet. The 
position transmitter shall provide position indications from 0% to 100% of valve 
travel, or 0 to 90 degrees of ball valves openings.  

 The Indication shall be a linear 4 mA to 20 mA from the valve fully closed to fully 
open position, or vice versa. 

 The manufacturer, model, type, mechanical link (rotation, direction, cable or 
magnetic) and valve position at outputs of 4 mA and 20 mA shall be recorded on 
the data sheet. 

3.2.4 Solenoid Valve  

 If a solenoid valve is required, the Designer, in consultation with Automation 
Engineering, shall determine the following solenoid valve features: 

 power supply 

 de-energized state (valve open, valve closed) 

 energized state 
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3.2.5 Limit Switches  

 When required, limit switches are double pole, double throw proximity type and 
hermetically sealed as specified in the data sheet. Two single-pole, double-
throw switches can be substituted for each double pole, double throw switch. 

 Limit switches, at a minimum, shall be rated for 2 Amps at 24 Voltage Direct 
Current (VDC). 

 Limit switches shall be actuated by a mechanical switch or proximity sensor.  

3.2.6 Travel Stop 

 When travel stops are required, the adjustment shall be lockable or be equipped 
with a jam-nut arrangement. Travel stops are rarely required. 

4 VALVE-SPECIFIC REQUIREMENTS 

4.1 Ball Valve   

4.1.1 The Vendor shall ensure that ball valves meet the following criteria: 

 Ball valves shall be of raised face flanged end or flangeless raised face design. 

 The seat ring and seal joint area of the ball, or segmented ball, shall be 
designed for continuous throttling control of the process service. 

 Stem seals shall be resistant to vibration 

 Ball valves shall have trunnion-mounted balls and blowout proof stems. 

 Ball valves shall be supplied with noise attenuation trims or cavitation trims 
(Liquid Service), if required. 

 In some applications, bi-directional flow may be required.  In these situations, 
the valves shall be equipped with dual seats that will preclude leakage in either 
direction.  

 

4.2 Globe Valve   

4.2.1 The Vendor shall ensure that globe valves meet following criteria: 

 Globe valves shall be flanged-end, unless otherwise specified on the data sheet 

 Stem seals shall be resistant to vibration. 

If a noise trim is required, the size of the openings in the trim should be greater than 6 
mm (1/4 in.), to allow passage of debris (e.g., welding slag) without getting caught in 
the holes and causing damage to the cage. Larger trim openings have not been 
shown to significantly increase valve noise  
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5 MATERIAL REQUIREMENTS 

5.1 Material  

5.1.1 The following material requirements shall be considered: 

 The valve materials, including body and bonnet, shall be in compliance with 
TES-MATL-COMP (EDMS No.  8071725) requirements and compatible with the 
conditions specified in the data sheet. 

 Trim materials shall be selected to withstand corrosion, erosion and wear under 
severe service conditions. Material combination shall be selected for maximum 
galling resistance.  

Note:  

Typically, valve bodies are made of carbon steel such as ASTM A350 LF2 or 
ASTM A352 LCB/LCC. For 50 mm (2”) and smaller control valves, ASTM A216 
WCB or WCC is acceptable. 

5.1.2 The Vendor shall supply a stainless-steel nameplate and permanently fasten it to 
each valve body, as per the requirements of TES-MATL-COMP (EDMS No. 
8071725). 

5.1.3 The Vendor shall ensure that all control valves have flanged-end connections, unless 
otherwise specified in the data sheets. 

5.2 Flow Direction  

5.2.1 The primary flow direction shall be indicated on the valve body, or alternatively, a 
stainless-steel arrow shall be permanently fixed to the body.  

5.3 Packing  

5.3.1 Packing shall meet the requirements of the process conditions, and should be based 
on Vendor’s recommendations. 

5.4 Bolting  

5.4.1 The Vendor shall recommend bolting materials for the particular conditions. Typically, 
studs are made to ASTM A320 L7 and nuts to ASTM A194 Gr. 4 or 7. 

5.4.2 The Vendor shall ensure that, if special bolting is required for the control valves, they 
are supplied.  Rolled thread bolts shall be supplied for flange insert control valves. 

6 INSTALLATION REQUIREMENTS 

6.1.1 Control valves accessories, at a minimum, shall be designed for Class 1, Division 2 
areas. 

6.1.2 If the control valve is being installed outdoors, site-specific consideration shall be 
given to ensure that it is weather proof and properly covered/protected. Typically, 
some type of enclosure should be installed to protect the control valve. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=8071725&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=8071725&Version=released
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6.1.3 Control Valves in Liquid Service 

 Control valves in liquid service shall not be installed below ground. 

6.1.4 Control Valves in Gas Service 

 Control valves in gas service may be installed below ground; however, they can 
be flanged or welded connections. The Company preference is flanged 
connections in below ground applications. 

7 DOCUMENTATION 

7.1.1 Upon receipt of the order, the Vendor shall supply an authenticated copy of the sizing 
calculations and completed data sheets for the Company’s review and approval. 

7.1.2 The Vendor shall provide certified drawings for review and mill reports or mill test 
reports to the Company upon delivery of the valve. 

7.1.3 As a minimum, documentation submitted by Vendor shall include: 

 Capacity (Cv) as function of travel; confirmation by the Vendor that the required 
range-ability can meet with proposed control valve. 

 Noise calculations, including the calculation basis and results for each specified 
flow condition.  

 Vendor should also specify body and trim exit fluid velocity expressed in m/s 
(ft/s) and sonic (Mach). 

7.1.4 Additional items required at the time of delivery:  

 Actuator load calculations for the control valve 

 Hydrostatic test report  

 Seat leakage test report, if performed 

 Stroke performance test report 

8 VARIANCES 

Any deviation shall follow the TransCanada Management of Change (MOC) Variance 
Procedure (EDMS No. 7728702). External Vendors shall contact the TransCanada 
Project Engineer for variance approval. 

9 ROLES AND RESPONSIBILITIES 

Table 9-1 below outlines the roles and responsibilities required for the use of this 
Specification. 

 

http://dmsweb2.tcpl.ca/idmws/GetDoc.asp?library=fnlib1%5Epfilenet&Docid=007728702
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Table 9-1: Roles and Responsibilities 

Role Responsibilities 

Design Engineer/Designer The Design Engineer is responsible for the design of the control valve 
and for ensuring the control valve is design in accordance with 
applicable codes, standards, and regulations. Design Engineers may be 
from the Company or from an external engineering company. 

Vendor Control valve manufacturer or provider of the control valve – also those 
who have been contracted to supply valves, which also include their 
manufacturing facilities and sub-vendors. 

The Company TransCanada, its corporate affiliates or its agents. 

10 REFERENCES 

This document relies on a number of references to regulation, industry codes and 
standards, general industry guidance as well as internal references. These 
documents are detailed below in Table 10-1. Use the latest document revision, unless 
otherwise approved by TransCanada. 

Table 10-1: External and Internal References 

Document No. Title 

Regulatory Codes 

SOR/99-294 National Energy Board Onshore Pipeline Regulations  

CFR Title 49 Part 192 Transportation of Natural and Other Gas by Pipeline  

CFR Title 49 Part 195 Transportation of Hazardous Liquids by Pipeline  

SOR/86-304 Canada Occupational Health and Safety Regulations  

NOM-007-SECRE-2010 Transporte de Gas Natural 

NOM-081-SEMARNAT-1994 Que establece los límites máximos permisibles de emisión de ruido de las 
fuentes fijas y su método de medición. 

Industry Codes and Standards 

National Fire Protection 
Association 

National Fire Protection Association 

CSA Group (CSA) – Concrete 
materials and methods of 
concrete  

CSA Group (CSA) – Concrete materials and methods of concrete  

American Pipeline Institute (API) 
Spec 6D 

Specification for Pipeline and Piping Valves 
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Document No. Title 

American Society of Mechanical 
Engineers (ASME) B16.47 

Large Diameter Steel Flanges: NPS 26 Through NPS 60 Metric/Inch 
Standard 

ASME B16.5 Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24 Metric/Inch 
Standard 

ASME B31.4 Pipeline Transportation Systems for Liquid Hydrocarbons and Other Liquids 

ASME B31.8 Gas Transmission and Distribution Piping Systems 

American Society for Testing and 
Materials (ASTM) A216 

Standard Specification for Steel Castings, Carbon, Suitable for Fusion 
Welding, for High-Temperature Service  

 WCB or WCC (-29°C or -20°F) 

ASTM A352 Standard Specification for Steel Castings, Ferritic and Martensitic, for 
Pressure-Containing Parts, Suitable for Low-Temperature Service  

 LCB or LCC (-46°C or -50°F) 

ASTM A350 Standard Specification for Carbon and Low-Alloy Steel Forgings, Requiring 
Notch Toughness Testing for Piping Components  

 LF2 and LF3 (-45°C or -49°F) 

Canadian Standards Association 
(CSA) Z245.12  

Steel Flanges 

CSA Z662 Oil and Gas Pipeline Systems 

FCI 70-2 Control Valve Seat Leakage 

ISA RP75.23 Considerations for Evaluating Control Valve Cavitation 

ISA 75.01.01 Industrial-Process Control Valves – Part 2-1: Flow Capacity - Sizing 
Equations for Fluid Flow Under Installed Conditions 

ISA 75.02 Control Valve Capacity Test Procedure 

ISA 75.05 Control Valve Terminology 

ISA 75.08.01 Face-to-Face Dimensions for Integral Flanged Globe-Style Control Valve 
Bodies (ANSI Classes 125, 150, 250, 300, and 600) 

ISA 75.08.02 Face-to-Face Dimensions for Flangeless Control Valves (ANSI Classes 150, 
300, 600) 

ISA 75.08.06 Face-to-Face Dimensions for Flanged Globe-Style Control Valve Bodies 
(ANSI Classes 900, 1500, and 2500) 

ISA 75.17 Control Valve Aerodynamic Noise Prediction 
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Document No. Title 

ISA 75.19.01 Hydrostatic Testing of Control Valves 

ISA 75.25.01 Test Procedure for Control Valve Response Measurement from Step Inputs 

Internal References – Documents Referenced by this Specification  

EDMS No. 3677475 TEF-MECH-LIQ-CV Liquid Control Valve Data Sheet Form (CDN-US-MEX) 

EDMS No. 3677384 TEF-MECH-GAS-CV Gas Control Valve Data Sheet Form (CDN-US-MEX) 

EDMS No. 8071725 TES-MATL-COMP Materials Requirements of Pressure Containing 
Equipment Components Specification (CDN-US-MEX)   

EDMS No. 1001891682 TES-VALV- G Steel Valves for Gas Service Specification (CDN-US-MEX) 

EDMS No. 1001895584 TES-VALV-L Steel Valves for Liquid Service Specification (CDN-US-MEX)  

DS-4002 (CPG) Pressure Regulation, Overpressure Protection & Flow Control Design 

EDMS No. 3671710 TES-COAT-EPU Field-Applied External Liquid Coating Systems for Steel 
Pipes Specification (CDN-US-MEX) 

EDMS No. 3694704 TES-COAT-P1 Paint Systems for Above Ground 

Facilities (Coastal and Non-Coastal) Specification (CDN-US-MEX) 
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11 DOCUMENT HISTORY 

Rev.   

00 Description Effective Date 

New document. 2016-Dec-01 

Rationale Statement Responsible Engineer 

This document was developed / revised in order to address the following 
requirements:  

 Consolidation of specifications. The following specifications/documents have 
been combined into this document: 

 TES-MECH-CV-LIQ Control Valve Design Specification for Liquid 
Service (CDN-US-MEX) 

 TES-MECH-CV-GAS Control Valve Design Specification for Gas 
Service (CDN-US-MEX) 

Dawood Habib 

Impact Assessment Summary Document Owner 

Identify and address the potential impacts to operations, training, competency, safety 
and the environment, lines of business, based on the impact analysis done prior to the 
creation of the document. 

Dawood Habib 

12 DESCRIPTION OF CHANGE 

Section Description of Change 

Regulatory 

N/A N/A 

Industry Standards 

N/A N/A 

General 

N/A This Specification is a new document. 
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PURPOSE 

The purpose of this Specification is to provide Company requirements for welding 
pipelines and facilities. 

SCOPE/APPLICABILITY 

This Specification describes the technical requirements for qualification of welding 
procedures, welders, production welding, visual and nondestructive examination, and 
repair welding for welds in hazardous liquids and gas pipeline systems in the United 
States (U.S.) and Mexico. The requirements in this Specification apply to both 
Company employee welders and welders employed by contractors or sub-
contractors. 

This Specification shall be read in conjunction with American Petroleum Institute (API) 
1104 and covers additional requirements of 49 Code of Federal Regulations (CFR) 
192 for natural and other gas pipelines and 49 CFR 195 for hazardous liquids 
pipelines. 

This Specification applies to pipelines and facilities (i.e., compression, meter and 
pump facilities), and to welds made using welding procedures qualified in accordance 
with the requirements of API 1104 and American Society of Mechanical Engineers 
(ASME), Section IX, as appropriate. 

This Specification does not apply to welds for: 

 in-service piping that are covered by Company Specification TES-WL-APIIS-GL 
Welding on In-Service Pipelines Specification (US-MEX) (EDMS no. 6717380) 

 pressure vessel or storage tank fabrication covered by ASME, Section IX  

 structural welds that fall under the jurisdiction of AWS D1.1 

Contact the Responsible Engineer for clarification if needed. 

 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=6717380&Version=released
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1 GLOSSARY 

API 

American Petroleum Institute 

ASME 

American Society of Mechanical Engineers 

ASTM 

American Society for Testing and Materials 

AUT 

Automated Ultrasonic Testing 

AWS 

American Welding Society 

CFR 

Code of Federal Regulations 

Company 

TransCanada, as well as all partially owned entities and/or joint ventures where 
TransCanada has operational control. 

CSA 

Canadian Standards Association 

CVN 

Charpy V-notch 

FCAW 

Flux-cored Arc Welding 

GMAW 

Gas Metal Arc Welding 

GTAW 

Gas Tungsten Arc Welding 

HAZ 

Heat-affected Zone 

MCAW 

Metal Cored Arc Welding 
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MTR 

Material Test Report 

NDE 

Nondestructive Examination 

NDT 

Nondestructive Testing 

PQR 

Procedure Qualification Record 

PWHT 

Post-weld Heat Treatment 

SAW 

Submerged Arc Welding 

Shall 

A mandatory requirement. 

Should, May 

A recommended or suggested practice. 

SMAW 

Shielded Metal Arc Welding 

SMYS 

Specified Minimum Yield Strength 

WPDS 

Welding Procedure Data Sheet 

WPS 

Welding Procedure Specification 
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2 REQUIREMENTS 

2.1 General Requirements 

2.1.1 Wherein the Manufacturer’s literature, governmental or regulatory requirements 
conflict with this Specification, the more stringent requirement shall govern. 

2.1.2 Unless specified, all statements in this Specification are requirements. 

2.1.3 Unless specified, the Contractor and/or internal welding departments are the subject 
for all requirements included in this Specification. 

2.2 Weld Design—General 

2.2.1 Perform all welding, including tack welds, temporary welds and utility piping welds, 
using qualified welding procedures as provided in the Project Welding Plan and 
approved for use by Engineering. 

2.2.2 Use welders who are qualified to use the specific welding procedure.  

2.2.3 For projects overseen by Construction Management Services, a Welding Inspector 
will be assigned to witness all welding of process, gas transmission, hazardous liquid, 
or other types of pressurized piping including temporary welds. 

2.2.4 For projects completed by Operations and Maintenance, welding inspection will be 
performed as per TES-WL-INSPQ-G Welding Inspector Qualification for Operations 
and Maintenance Related Work Specification (US) (EDMS no. 1004847508). 

2.2.5 The Welding Inspector checks certification records for each welder working on 
Company projects to assure that proper and current qualification data is on file and is 
appropriate for the welding to be performed. Welder documentation is to be placed 
into the project file. 

2.2.6 For pipeline and pump station applications, the Welding Inspector ensures that no 
welder welds piping unless the welder has both: 

 successfully completed a qualification weld in accordance with either API 1104 
or ASME BPV, Section IX (as appropriate for the work to be performed) 

 had a weld tested either:  

 destructively, in accordance with API 1104 or ASME IX, as appropriate 

 nondestructively, in accordance with API 1104, with prior written 
Engineering approval 

2.2.7 For facility (i.e., compression, metering) applications, the Welding Inspector ensures 
that no welder makes any weld unless the following conditions have been met: 

 The welder has made a weld in accordance with either API 1104 or ASME BPV, 
Section IX (as appropriate for the work to be performed).  

 The welder has had it destructively tested either to the requirements of API 
1104 or ASME IX, as applicable. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1004847508&Version=released
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2.3 Weld Design—Design Temperature 

2.3.1 Qualify welding procedures at or below the pipeline/facility minimum design 
temperature. Unless otherwise specified, minimum design temperatures are: 

 32°F (0°C) for welds in buried pipelines (depth of cover two feet or greater) 

 either -20°F (-29°C) or -49°F (-45°C) for above-grade facilities and facilities with 
less than two feet of cover, depending on location  

Refer to TED-MATL-FRAC Materials Fracture Control Plan (CDN-US-MEX) (EDMS 
no. 7076183) for the design temperature zone map. 

2.3.2 Minimum design temperature shall be shown on the appropriate Welding Procedure 
Specification (WPS). 

2.4 Welding Procedures—General 

2.4.1 Use the following processes, or combinations thereof, for welding procedures: 

 Shielded Metal Arc Welding (SMAW) 

 Gas Metal Arc Welding (GMAW) 

 Pulsed Gas Metal Arc Welding (GMAW-P) 

 Gas Tungsten Arc Welding (GTAW) 

 Flux-Cored Arc Welding (FCAW) 

 Metal-Cored Arc Welding (MCAW) 

 Submerged Arc Welding (SAW) 

2.4.2 Other welding processes may be used if approved by the Company. 

2.4.3 If inconsistencies between this Specification and a WPS are found, the WPS shall 
govern unless specifically noted in the text of this Specification.  

2.4.4 Welding Engineering shall be alerted to any conflicts other than those where an 
authorized Company representative is given the authority to make this type of 
decision. 

2.5 Welding Procedures—Application Method 

2.5.1 Weld deposition can be manual, mechanized or semi-automatic. 

2.6 Welding Procedures—Recommended Combinations 

2.6.1 Welding process selection and acceptable combinations of processes for pipe with a 
specified minimum yield strength (SMYS) greater than or equal to API 5L X60 are 
listed in Appendix B.  

2.7 Welding Procedures—Additional Requirements 

2.7.1 Make fillet welds using low-hydrogen welding consumables. The first pass may be 
applied with cellulosic consumables. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=7076183&Version=released


TransCanada Engineering Specification 

TES-WL-APIWL-GL Welding of Pipelines and 
Facilities Specification (US-MEX) 

   

 
EDMS No.: 1001828218 Rev.: 01 Status: Issued Effective Date: 2017-May-17 

   Next Review Date: 2019-May-17 

 

Classification: DE-16 UNCONTROLLED IF PRINTED – LATEST CONTROLLED COPY IN FILENET P8  Page 9 of 43 
  

2.7.2 For material grades of 60,000 psi SMYS and below: 

 Where design temperature is -49°F (-45°C) and/or nominal wall thickness is 
greater than 0.750 in. (19.1 mm), complete fill and cap passes with low 
hydrogen consumables in accordance with the appropriate WPS. 

 Except where the piping is internally cleaned after welding, complete the root 
pass of butt welds in lube oil piping using GTAW and bare consumables. 

 Cellulosic electrodes may be used for the root pass of through-wall repairs; 
complete all remaining passes on repair welds using low-hydrogen 
consumables.  

 Make all back welds, including repairs, using low hydrogen consumables. 

2.7.3 For material grades of 65,000 and 70,000 psi SMYS: 

 Where design temperature is -49°F (-45°C) and/or nominal wall thickness is 
greater than 0.750 in. (19.1 mm), complete fill and cap passes using low-
hydrogen consumables in accordance with the appropriate WPS. 

 Girth welds involving a component where design temperature is 32°F (0°C) or  
-20°F (-29°C) may be welded using cellulosic consumables provided that all of 
the following conditions are met: 

 the CE value, defined in CSA Z245.1, of the component is less than 0.43% 

Note: 

If the CE value of the component is unknown, cellulosic electrodes may be 
used for the root/hot passes and low hydrogen consumables shall be used for 
fill and cap passes. 

 the nominal pipe wall thickness is less than 0.750 in. (19.1mm) 

 the ambient temperature at the time of welding is greater than the design 
temperature 

 Cellulosic electrodes may be used for the root pass of through-wall repairs; 
complete the remaining passes on repair welds using low-hydrogen 
consumables.  

 Make back welds, including repairs, with low-hydrogen consumables. 

2.8 Welding Procedures—Joint Design 

2.8.1 Butt Welds 

 Ensure bevel angles are 30° -0/+5°, unless otherwise specified, and all field 
cuts are 90° to the pipe axis. 

 Between pipes of unequal nominal wall thickness, make butt welds using a 
transition designed in accordance with the requirements of Company Procedure 
TEP-MECH-TRAN-US Selection of Transition Pieces and Joining Methods 
(EDMS No. 5695478). 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=5695478&Version=released
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 Make mechanized GMAW butt welds using a narrow gap bevel configuration. 
Mechanized welding systems can use either an automated internal welding 
system and clamp, or an internal clamp with a copper backing ring with an 
external mechanized welding system to make the root weld. 

 Miter joints are prohibited. A deflection up to 3° caused by misalignment is not 
considered a miter joint. Multiple deflections each less than 3° cannot be 
combined to produce a bend. 

 The use of backing rings and/or backing welds is prohibited. 

2.8.2 Fillet Welds 

 Except where specified by the design, do not use socket coupling fillet welds to 
join piping larger than NPS 2 (60.3 mm OD). 

2.8.3 Tack Welds in Fabrication 

 A qualified welder or welding operator makes tack welds (using an appropriate, 
approved welding procedure) within the weld bevel area. Place a minimum of 
four tack welds equidistant around the pipe circumference. The 
Contractor/Fabricator assesses weight and size of the fabricated assembly to 
determine the appropriate length of tacks required to safely move and support 
it. 

 Make tack welds at the root using filler metal with equivalent mechanical 
properties to that of the root pass, and then either fuse it to the root pass weld 
or remove it ahead of welding the root.  

 Remove bridge tacks (above the root) ahead of welding the root pass. 

 Tack welds follow the preheat requirements outlined in the applicable WPS. 

2.9 Welding Procedures—Materials 

2.9.1 Pipe and Components 

 Weld materials according to their P-Number and Group Number, as given in 
ASME Section IX, or the base material groupings as given in API 1104. 
Materials that do not conform to the P-Number and Group Numbers specified 
by ASME Section IX are considered to be unassigned. Do not use unassigned 
base metals, as described in ASME BPVC Section IX, Clause QW-424. 

 Weld materials listed in API 1104 according to their SMYS in one of the 
following groupings: 

 SMYS less than or equal to 42,000 psi 

 SMYS greater than 42,000 psi and less than 65,000 psi 

 Each material with SMYS greater than or equal to 65,000 psi requires a 
separate qualification 

 Clearly identify all materials to be welded and ensure the Manufacturer’s 
material test reports (MTR) are included in the project record. 
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2.9.2 Filler Metals 

 Select or combine filler metals that have yield and tensile properties on the 
completed/combined deposit weld to match or exceed yield and tensile 
strengths for the materials being welded. All FCAW consumables require 
Company approval prior to use. Random destructive testing may be 
implemented for FCAW and MCAW wire consumables on a batch number 
basis.  

 Store and handle filler metals and fluxes to avoid damage to them and to their 
shipping containers. Protect consumables in opened containers from 
deterioration and protect coated filler metals from excessive moisture changes. 
Discard filler metals and fluxes that show signs of damage or deterioration. 

 Keep low-hydrogen type covered electrodes in hermetically sealed, moisture-
proof containers until ready for use. After opening, store low-hydrogen 
electrodes in appropriate holding ovens. AWS A-5.1 suggests holding oven 
temperatures should be in the range of 50°F to 250°F (30°C to 120°C) above 
ambient temperature, or per the Manufacturer’s recommended holding 
temperature.  

 Contractors and the Company’s Construction department shall have a welding 
consumable handling and storage plan in place. If no such plan is in place, 
follow the requirements of TEP-WELD-SC Storage and Control of Welding 
Consumables (EDMS no. 8816242). 

 Holding ovens are for low hydrogen electrodes only. Do not store other types of 
electrodes (e.g., cellulosic) in holding ovens.  

2.10 Welding Procedures—Shielding Gases 

2.10.1 Ensure components of shielding gases have a purity of at least 99.5% and a dew 
point of -30°F (-35°C) or lower. Make certificates of conformance of the shielding 
gases available to the Company upon request. 

2.11 Welding Procedure Qualifications—General 

2.11.1 Qualify WPS, other than those previously qualified and provided by the Company, in 
accordance with the requirements of API 1104 or ASME Section IX, along with the 
additional requirements of this Specification. 

2.11.2 For qualification welds, record welding parameters on each pass. Record details of 
the welding procedure qualification tests required by API 1104 or ASME IX (as 
appropriate), and this Specification. Make the WPS and copies of the procedure 
qualification records (PQRs) available for review by the Company. 

2.11.3 Welding procedures are reviewed and approved by Engineering prior to the start of 
welding. 

2.11.4 The Company requires separate repair welding procedures when procedure 
qualification is to API 1104. See section 2.54 of this Specification. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=8816242&Version=released
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Note: 

In accordance with ASME BPV Code Section IX, WPS and welding procedure 
qualifications are the sole ownership of the company or entity that develops the 
procedures and employs the welders. This weld documentation is non-transferable 
between unaffiliated companies. Therefore, Company ASME IX WPS are only be 
used by internal Company-employed welders. Contractor welders cannot use 
Company ASME IX Welding procedures. 

2.12 Welding Procedure Qualifications—Additional Essential Variables 

2.12.1 WPS are limited by the following additional essential variables: 

 changes to pulse parameters or pulsed software version from those used on 
qualification weld (i.e., modified wave form GMAW, such as controlled-dip and 
pulsed) 

 change to a minimum design temperature lower than impact toughness testing 
temperature during procedure qualification 

2.13 Welding Procedure Qualifications—Test Weld Acceptability for Destructive Testing 

2.13.1 Ensure test welds meet the visual inspection requirements given in section 2.51 of 
this Specification. 

2.13.2 Only subject procedure qualification welds to nondestructive examination (NDE) to 
determine if the weld is acceptable to API 1104 criteria. Do not use NDE to determine 
locations of destructive test coupons. 

2.13.3 If test welds fail to meet visual inspection requirements, stop procedure qualification, 
do not proceed with destructive testing, and initiate new test welds for qualification. 

2.14 Welding Procedure Qualifications—Impact Toughness Testing 

2.14.1 Test one set of three Charpy V-notch specimens from each of the weld metal and 
heat-affected zones (HAZ) in accordance with the requirements of ASTM E 23.  

 Perform testing at a temperature at or below the minimum design temperature.  

 When the weld joins different material types or grades, take one set of Charpy 
specimens from each HAZ of the parent metals.  

2.14.2 When post-weld heat treatment (PWHT) is used in the welding procedure, test 
additional specimens of parent metals in the PWHT condition. 

2.14.3 The minimum average absorbed energy value of the Charpy V-notch testing for three 
full size (10 mm x 10 mm) specimens is 20 ft.-lbs. (27 J). Only one absorbed energy 
value may be below the minimum of 20 ft.-lbs. (27 J) and the minimum absorbed 
energy value is 15 ft.-lbs. (20 J). Proportional reduction of this minimum absorbed 
energy requirement for sub-sized specimens is permissible. Do not lower the 
minimum absorbed energy requirement based upon reduced test temperature. 

2.14.4 Record test values, including percent shear and lateral expansion (for information only). 

2.15 Welding Procedure Qualifications—Tensile Testing 



TransCanada Engineering Specification 

TES-WL-APIWL-GL Welding of Pipelines and 
Facilities Specification (US-MEX) 

   

 
EDMS No.: 1001828218 Rev.: 01 Status: Issued Effective Date: 2017-May-17 

   Next Review Date: 2019-May-17 

 

Classification: DE-16 UNCONTROLLED IF PRINTED – LATEST CONTROLLED COPY IN FILENET P8  Page 13 of 43 
  

2.15.1 Follow the requirements in API 1104, Section 5.6: Testing of Welded Joints – Butt 
Welds. 

2.15.2 All-weld metal tensile testing may be required for welding consumables used on 
materials with SMYS greater than or equal to 70,000 psi (API 5L PSL 2 X70). 

2.15.3 Record test values and failure locations on the procedure qualification record. 

2.16 Welding Procedure Qualifications—Hardness Testing 

2.16.1 For carbon steel welds, ensure the welding procedure qualification records include 
macroindentation hardness traverses across the weld, HAZ, and parent metal, as 
shown in Figure 2-1.  

 Hardness impressions 3, 6, 11 and 13 should be entirely within the HAZ, as 
close as possible to the fusion boundary.  

 Impressions 2 and 7 should also be within the HAZ.  

2.16.2 Perform macroindentation hardness tests in accordance with ASTM E384 for Vickers 
testing (maximum 10 kg load) or ASTM E18 for superficial Rockwell testing. Ensure 
the maximum HAZ hardness is 350 HV10, 77 HR 15-N, or 55 HR30-N (see ASTM 
E18, Table A5.3 for approximate conversions). 

2.16.3 Do not convert hardness readings from one hardness scale to another.  

2.16.4 Report hardness measurements without converting lab results. 

2.16.5 Record the measured hardness values of the base metals, HAZ, and weld metal on 
the procedure qualification record. 

 

Lines a1 and a2 illustrate the boundary visible after etching between HAZ and unaffected parent metal. 

Lines b1 and b2 illustrate the boundary visible after etching between weld metal and HAZ. 

Figure 2-1: Vickers Hardness Traverse Locations 
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2.17 Welding Procedure Qualifications—Additional Testing for Alternate Acceptance 
Criteria 

2.17.1 Where an alternate acceptance criterion is specified for NDE of production welds, 
conduct additional mechanical testing at a temperature not higher than minimum 
design temperature in accordance with API 1104, Appendix/Annex A. 

2.17.2 The average value of the Charpy V-notch absorbed energy reading is a minimum of 30 
ft.-lbs. (40 J). Ensure the minimum energy value for any one specimen is not less than 
20 ft.-lbs. (27 J). 

2.17.3 The Company reviews and accepts crack tip opening displacement (CTOD) testing. 
Perform CTOD testing at a facility approved by the Company. Ensure the minimum 
CTOD value of all six specimens is greater than 0.002 in. (0.05 mm). 

2.18 Welding Procedure Qualifications—Mechanized Welding 

2.18.1 Qualify mechanized GMAW welding procedures in accordance with API 1104 and 
Company Engineering Procedure TEP-WELD-QUAL-MECH Qualification Procedure 
for Mechanized Welding Procedure Specifications (CDN-US-MEX) (EDMS no. 
7169231). 

2.19 Welder Qualifications—General 

2.19.1 Ensure each welder producing welds is entitled to work in the jurisdiction where the work 
is performed. For example, the State of Oklahoma requires welders to be licensed by 
the state to weld pressure piping. Similar requirements could be in effect in other states.  

2.19.2 Do not use a welder’s first production weld for welder qualification. Qualify welders on a 
test coupon prior to commencement of production welding. 

2.19.3 Assign welders a unique symbol for the purpose of identification on all welds. Once a 
symbol is assigned to a welder, do not reassign it to another welder during the Project. It 
is recommended to use the welder’s initials combined with the last four digits of their 
Social Security Number (e.g., JJ-1234). 

2.19.4 Conduct qualification of welders in the presence of a Company representative. 

2.19.5 Repair welder qualifications are determined according the applicable code of 
construction. 

2.19.6 API 1104 Welder qualifications performed for companies other than TransCanada will 
not be considered. ASME Section IX welder qualifications may be considered (see 
section 2.22 of this Specification). 

2.20 Welder Qualifications—Mechanized GMAW 

2.20.1 Ensure welding operators complete a Contractor-developed training program accepted 
by the Company to ensure a suitable level of competence with the welding process, 
equipment and technique. The training program should be agreed upon and established 
with the supplier of the automatic welding equipment.  

2.20.2 Use single qualification for mechanized GMAW when the NDE method for the project is 
AUT. Use both AUT and RT for welds meeting the requirements of API 1104, Section 9. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=7169231&Version=released
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2.20.3 For mechanized GMAW, qualify welding operators in accordance with API 1104, Section 
12.6.  

2.20.4 Welding operators may be qualified for all passes (except the root pass) using 
mechanized welding equipment to produce a half-circumference test weld (with the root 
pass being made by other welders). 

2.20.5 Qualify welding operators on the maximum wall thickness they will encounter on the 
Project. 

2.21 Welder Qualifications—API 1104 SMAW 

2.21.1 Qualify welders in accordance with the requirements of the API 1104, Section 6, Multiple 
Qualification Test. Appendix A of this Specification provides guidance on conducting 
qualification welds.  

2.21.2 Welders who can produce proof of appropriate, current qualification by the Company in 
accordance with the requirements of API 1104 for a given process may be exempted 
from re-qualification, provided that within the preceding six calendar months they have 
engaged in welding with that process and had one weld tested and found acceptable 
under API 1104, Section 9.  

 Document such tests using TEF-WELD-QUA-US Welder Qualification Form – 
API 1104 (EDMS no. 4470567).  

 Ensure radiographic inspection reports clearly identify the welder, date of 
welding and disposition to API 1104. 

2.21.3 Single qualification of welders may be considered on a per project basis with prior written 
approval from Engineering.  

2.22 Welder Qualifications—ASME Section IX 

2.22.1 If welders employed by the Company are required to fabricate welds to the ASME IX 
Code using a qualified WPS, Engineering will provide guidance on performing the 
qualification welds.  

2.22.2 Contractors using their own ASME IX qualified WPS are accountable to qualify their 
welder and maintain welder qualifications as part of their quality program. Such welder 
qualifications shall be current and appropriate for the welding to be performed. 

2.23 Welder Qualifications—Records of Qualified Welders and Welding Operators 

2.23.1 A Construction Management Services representative or their designee (i.e., Sr. Welding 
Inspector, Chief Inspector) will review all welder/welder operator qualification reports 
prior to the start of production welding. 

2.23.2 Develop and maintain a list of qualified welders for the Project. 

2.23.3 Make welder/welder operator qualification records available to the Company, and submit 
them as part of Project documentation. The Company reserves the right to request a 
requalification if there is any reason to question welder/welder operator ability. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4470567&Version=released
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2.24 Weld Execution—General 

2.24.1 During construction, ensure copies of the welding specifications are available for 
reference at the local work site where the welding is performed. 

2.25 Weld Execution—Compliance with Specifications 

2.25.1 Maintain records of welding parameters (e.g., amps, volts, travel speed) used for 
production welding to demonstrate compliance with requirements of this Specification 
and the WPS. Ensure such records are available to the Company upon request.  

2.25.2 The Company reserves the right to measure welding parameters on any production 
weld. When parameters measured on a weld do not comply with the specified values, 
the Company reserves the right to reject such welds and any weld made after the last 
compliant record, unless the party responsible for the work can demonstrate that such 
welds are in full compliance with the WPS. 

2.25.3 Non-compliance with the requirements of API 1104 or ASME IX (as appropriate), this 
Specification, or the WPS is cause for weld rejection.  

2.25.4 If the Company identifies an unacceptable weld repair rate, the welding contractor will 
submit a remedial plan that includes quality checks such as welder retraining, root cause 
analysis of weld defects, and welding process improvement. 

2.26 Weld Preparations—Cleaning of Pipe Ends 

2.26.1 Clean areas to be welded (including the weld bevel and both internal and external pipe 
surface in the vicinity of the weld) to a minimum distance of 1 in. (25.4 mm) from the 
ends of the pipe, so they are free of oxides or other extraneous matter. 

2.26.2 Grind flame-cut bevels prior to welding. Ensure bevel surfaces are smooth and free of 
irregularities that could adversely affect the welder’s ability to produce high quality 
welds. 

2.27 Weld Preparations—Pipe Identification 

2.27.1 Where a pipe is cut, transfer pipe identification (such as pipe number, grade, heat 
number, Company purchase order and Manufacturer) to both ends of the pipe. It is 
recommended that this identification also be placed on the pipe ID surface, where 
possible. 

2.27.2 Do not die stamp the pipe or weld for pipe identification or any other purpose. 

2.28 Weld Preparations—Base Metal Examination 

2.28.1 When tie-in welds are made to existing pipe or facilities, the pipe shall be examined for 
lamination and/or other injurious conditions that could affect welding (internal corrosion, 
inclusions, etc.). This examination shall be performed over the entire 360° circumference 
for a 12 in. (305 mm) width, centered at the proposed weld location, using visual testing 
and straight beam ultrasonic testing. An ultrasonic thickness gauge is acceptable for 
base metal examination, with preference given to an ultrasonic flaw detector with an “A” 
scan display. Determine the weld location before cutting the pipe. 
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2.28.2 Once the straight beam ultrasonic examination has been completed, examine the 
prepared weld bevel using magnetic particle inspection. Lamination or other mid-wall 
conditions (at or near the bevel that could affect the completed weld) having a 
circumferential length greater than 0.250 in. (6 mm) are classified as defects. Cut 
back the piping until no deleterious condition is present at the weld bevel area. 

2.28.3 Features determined to be internal corrosion greater than 10 percent of nominal pipe 
thickness shall be directed to a Corrosion Specialist for disposition. 

2.29 Weld Preparations—Grinding of Seam Welds 

2.29.1 For welds subject to NDE using radiography, grind the pipe seam welds flush (-0, +1/32 
in.) for a minimum distance of 1 in. (25.4 mm) from the bevel edge (internally and 
externally), with a gradual transition to the weld reinforcement. 

2.29.2 For welds subject to NDE using ultrasonic examination, grind the pipe seam welds flush 
(-0, +1/32 in.) for a minimum distance of 4 in. (100 mm) from the bevel edge (internally 
and externally), with a gradual transition to the weld reinforcement. 

2.30 Weld Preparations—Alignment and Fit-Up 

2.30.1 Do not use miter joints. (Deflections up to 3° caused by misalignment are not considered 
miter joints.)  

2.30.2 Minimize external forces required to align pipes. If pipes to be joined are in place:  

 Below grade, expose a sufficient length of each end of the pipes so each can be 
moved without imposing detrimental external stresses at the joint. If the 
Company welding representative determines that external stress has been put 
on the weld, a 24-hour delay prior to NDE will be enforced. 

 When there is not sufficient length to allow free movement, consultation with the 
onsite Company representative to determine the appropriate course of action is 
required. This may include having to cut and reinstall the pipe to bring the 
misalignment within tolerance. See section 2.30.11 for guidance. 

2.30.3 For buried piping, except in the case of bends, stagger longitudinal seam welds on 
adjacent pipe at approximately the 10 o'clock and 2 o'clock positions.  

2.30.4 On longitudinal seam welded pipe, place the seam at right angles ±10° to the plane of 
bending. On combination bends, this may not be achievable and the Project or Design 
Engineer shall be contacted for guidance. 

2.30.5 For above grade piping, locate the seam weld as to not interfere with possible branch 
connections at the 12, 3, 6 or 9 o'clock positions. 

2.30.6 Where two seam welds on adjacent pipes meet at a common girth weld, offset the two 
seams by a minimum distance of 2 in. (50 mm) from each weld toe. Aligned seams on 
either side of a girth are acceptable only when a fabricated assembly has been cut for 
transportation purposes and will be reassembled on site. 

2.30.7 Any branch attachment shall be located a minimum of 2 in. (50mm) (toe-of-weld to 
toe-of-weld) from any girth weld or pipe seam weld. 
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2.30.8 Do not locate pipe seam welds on top of any pipe support (i.e., beam or concrete 
support). 

2.30.9 Do not hammer pipe. (Use of a small hard plastic or steel hammer to signal release of 
internal clamps is acceptable as long as there is no damage to the pipe surface or 
adjacent coating). Where external line-up clamps are used, correct minor out-of-
roundness and misalignment using wedges. 

2.30.10 Line-up clamps are to have approximately equally spaced pressure points around the 
surface of the pipe.  

2.30.11 Line-up clamps selected for the job must be of the size and type capable of holding and 
maintaining the proper line up of the joint to be welded. They shall be capable of 
removing out-of-roundness permitted in pipe manufacture to within the tolerance 
permitted in section 2.30.12. For shop fabrication, other acceptable line-up 
devices/techniques may be substituted, if acceptable to the Company representative.  

 On new mainline construction, the use of internal line-up clamps is preferred for 
mainline pipe-to-pipe welds. Approval for use of external clamps shall be 
obtained from the Project Construction Manager.  

 For tie-ins, maintenance projects and facility construction, external clamps may 
be used. 

2.30.12 For pipe-to-pipe welds of the same nominal wall thickness, do not exceed the 
maximum offset or misalignment of the abutting pipe ends, as follows: 

 < 0.250 in. (6.4 mm) do not exceed 1/16 in. (1.6 mm) 

 > 0.250 in. (6.4 mm) to 0.500in. (12.7 mm) do not exceed 3/32 in. (2.5 mm) 

 > 0.500 in. (12.7 mm) do not exceed 1/8 in. (3.2 mm) 

2.30.13 For pipe-to-component joints of equal nominal wall thickness, do not exceed 1/8 in. (3.2 
mm) external offset. Ensure internal offsets exceeding 3/32 in. (2.4 mm) conform to the 
conditions specified in section 2.43 of this Specification. 

2.30.14 Fully insert pipe into Sockolet fittings, ensuring a gap of 1/16 in. (1.2 mm) between the 
pipe and the bottom of the Sockolet. Gapolets are an acceptable means of maintaining 
the gap requirements. 

2.30.15 Segmentable fittings must have a minimum arc length measured along the crotch, as per 
Table 2-1.  

Table 2-1: Minimum Arc Length for Segmentable Fittings 

NPS 

(in.) 

Min. Allow. 
Angle (Deg) 

Std. Rad. 

Min. Allow. Angle (Deg) 
Short Rad. 

NPS 

(in.) 

Min. Allow. Angle 
(Deg) Std. Rad. 

Min. Allow. Angle 
(Deg) Short. Rad. 

2 31 70 12 5 10 

3 20 45 14 4 8 
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NPS 

(in.) 

Min. Allow. 
Angle (Deg) 

Std. Rad. 

Min. Allow. Angle (Deg) 
Short Rad. 

NPS 

(in.) 

Min. Allow. Angle 
(Deg) Std. Rad. 

Min. Allow. Angle 
(Deg) Short. Rad. 

4 16 32 16 3 7 

6 10 21 18 3 6 

8 7 15 20 3 5.5 

10 6 12 >24 3 5 

 

2.31 Special Pipeline Applications 

2.31.1 For all welding on coupled pipelines, a technical welding support person shall be 
consulted prior to any production welding.  

2.31.2 For all welding on well casing pipelines, the Company has established WPS ASME-
GW-01. However, casing materials are significantly more variable than standard pipe 
material and caution must be used when applying this procedure. Contact a technical 
welding support person for additional guidance. 

2.32 Weld Preparations—Pipe Support 

2.32.1 Do not weld supports, bracing bars or counter balance weights to pressure piping and 
components. 

2.32.2 Ensure pipe is supported in accordance with standard industry practice. Report any 
occurrence of a section of line falling from its support to the Company, together with any 
tests, inspections and remedial work performed as a result of the fall. The Company 
determines whether the piping is acceptable for use. 

2.33 Weld Preparations—Weather Conditions 

2.33.1 Protect welds during welding from weather conditions considered detrimental to weld 
quality. Portable enclosures may be used to make conditions satisfactory for welding. 

2.33.2 Wrap the completed weld in a clean, dry welding blanket when ambient temperature at 
the time of welding is below 50°F (10°C). Remove the blanket once the weld area 
reaches ambient temperature. 

2.34 Weld Preparations—Grounding and Cables 

2.34.1 Securely attach grounding devices in a manner to prevent arc burns. Do not weld 
grounding devices to pipe, or place on the pipe body. Preferably, make contact within 
the weld groove and ensure the grounding device is large enough to prevent local 
overheating or arcing (i.e., minimum 0.5 in. (12.7 mm) wide and 1/8 in. (3.2 mm) thick). 
Ensure devices grounding in the bevel area are made of steel. Do not use copper or 
bronze tips for such purpose.  

2.34.2 The use of magnetic ground clamps is prohibited.  

2.34.3 Ensure welding cables, ground clamps and connections are insulated to prevent arcing 
to the pipe surface. Avoid ground paths through valves. 
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2.35 Weld Preparations—Protection of Coatings 

2.35.1 Protect existing coatings on piping to minimize damage that may result from the 
welding operations. Following the root pass, the top third of the pipe is to be protected 
from welding spatter any time the welder is working in that section. 

2.36 Weld Preparations—Preheating and Controlled Cooling 

2.36.1 Unless otherwise specified on the welding procedure, use the preheat temperatures 
given in Table 2-2. 

2.36.2 Preheating of material should be done by one of the following methods: 

 Electrical Resistance or Induction Heating. 

 Gas Torch, where two torches are required for NPS 16 and larger piping. Care 
shall be exercised to raise the temperature evenly around the entire 
circumference of the joint. 

2.36.3 Apply preheat for a minimum distance of:  

 3 in. (76.2 mm) to each side of the weld for the full circumference, in the case of 
girth welds 

 5 in. (127 mm) from any point of the area to be repaired, in the case of repairs 

2.36.4 Maintain minimum preheat temperatures until the completion of all welding, except as 
allowed in section 2.41 of this Specification. Welds must be at the minimum preheat 
temperature (or higher) prior to welding each pass. 

2.36.5 Welders, or welder’s helpers, shall check preheat and interpass temperatures at the top, 
bottom and both sides of the pipe using temperature-indicating crayons or contact 
thermocouple probes. Ensure temperatures are within the specified limits prior to the 
start of welding. Infrared pyrometers may be used by inspection staff for quality control 
checks, but shall not be used as the final determination of preheat and interpass 
temperatures prior to welding.  

2.36.6 Do not cool passes of a weld at a rate greater than that provided by natural air cooling. 

Table 2-2: Preheating Temperatures 

Application - Process - Grade 
Wall Thickness 

(inches) 

Carbon 

(weight %) 

Minimum 
Preheat 

Maximum 
Interpass 

Grade X60 and lower,  
all processes 

˂ 1 (25.4 mm) ≤ 0.30 125°F 

50°C 

450°F 

235°C 

> 0.30 200°F 

95°C 

450°F 

235°C 

≥ 1 (25.4 mm) All 200°F 

95°C 

450°F 

235°C 
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Application - Process - Grade 
Wall Thickness 

(inches) 

Carbon 

(weight %) 

Minimum 
Preheat 

Maximum 
Interpass 

Grade X65 and higher, 
all processes 

All All 200°F 

95°C 

450°F 

235°C 

Repairs, all processes and grades All All 250°F 

120°C 

450°F 

235°C 

Legacy CPG Well Casing Pipe All All 350°F 

177°C 

475°F 

246°C 

2.37 Weld Preparations—Number of Welders 

2.37.1 For pre-fabricated welds on piping greater than NPS 14 (356 mm), a minimum of two 
welders shall be required for the root, hot pass and first fill (if required), then one 
welder may complete the weld as long as pre-heat is maintained on the entire weld.  

2.37.2 Tie-in welds on piping greater than or equal to NPS 14 shall be completed with two 
welders for the entire weld.  

2.37.3 One welder is acceptable for position welds on piping less than NPS 14 and roll welds 
of any diameter. 

2.38 Weld Preparations—Start of Welding 

2.38.1 Do not commence welding until all parts to be joined are secured against movement. 

2.39 Weld Preparations—Release of Line-Up Clamp 

2.39.1 When using internal line-up clamps, complete the root pass for 100% of the 
circumference prior to release. 

2.39.2 For external line-up clamps, ensure the root pass is at least 50% complete before 
removal of the clamp, unless stated otherwise on the welding procedure. Ensure 
there is no pipe movement until the root pass is 100% complete. 

Note: 

To minimize the risk of cracking of mainline manual welds (i.e., manual welds 
completed with an internal line-up clamp), it may be necessary to weld the hot pass 
for an approximate length of 1 ft. (305 mm) in the area of highest anticipated stresses, 
prior to moving the pipe. This area would typically be on the bottom of the pipe, but 
could be on the top of the pipe in an overbend situation, or on the sides of the pipe in 
a side bend situation. 

2.40 Weld Preparations—Cleaning between Passes 

2.40.1 Remove clusters of surface porosity, weld bead starts, high points and slag by 
grinding prior to depositing weld metal in subsequent passes. Clean between passes 
as necessary for all welding processes to ensure weld quality. 



TransCanada Engineering Specification 

TES-WL-APIWL-GL Welding of Pipelines and 
Facilities Specification (US-MEX) 

   

 
EDMS No.: 1001828218 Rev.: 01 Status: Issued Effective Date: 2017-May-17 

   Next Review Date: 2019-May-17 

 

Classification: DE-16 UNCONTROLLED IF PRINTED – LATEST CONTROLLED COPY IN FILENET P8  Page 22 of 43 
  

2.41 Weld Preparations—Interruptions in Welding 

2.41.1 When welding less than 0.500 in. (12.7 mm) nominal wall thickness, a minimum of 
three passes is required prior to any interruption. 

2.41.2 When welding 0.500 in. (12.7 mm) nominal and greater wall thickness, the filler 
passes shall be applied one after another without interruption until at least one- half 
the wall thickness of the welding groove is filled. An exception to this rule is allowed 
for standard breaks or lunch, provided the pipe is securely supported. In no case is 
the groove to be less than one-half-filled overnight or longer. 

2.41.3 Mainline welds in a pipe laying operation shall be completed as stated on the 
approved WPS with a maximum to completion of 72 hours. 

2.41.4 Tie-in welds shall be completed the day they are started, continuously without delay. 

2.42 Weld Preparations—Bead Sequence, Width, and Capping 

2.42.1 For semi-automatic/automatic processes, ensure the maximum width of any weld 
bead within the weld groove is 0.75 in. (19.1 mm). 

2.42.2 For SMAW, ensure the maximum bead width is no more than three times the 
electrode diameter being used. 

2.42.3 Overlap the circumferential start locations of consecutive beads by at least 1 in. (25.4 
mm). 

2.42.4 Ensure the toe of the completed weld is no more than 1/8 in. (3.2 mm) beyond the 
edge of the original groove. 

2.42.5 For split weld caps and multi-pass weld caps, avoid having the edge of any bead 
along the weld centerline. 

2.43 Weld Preparations—Back Welding 

2.43.1 Backwelding using low-hydrogen consumables is permitted in any area where the 
internal misalignment exceeds 3/32 in. (2.4 mm).  

2.43.2 Ensure welding produces a gradual transition in material thickness.  

2.43.3 Remove root pass metal reinforcement in areas to be backwelded by grinding before 
welding.  

2.43.4 The Contractor/Fabricator must have a qualified backweld procedure or request a 
procedure from the Company. 

2.44 Weld Preparations—In-Process Repairs 

2.44.1 In-process repairs may be made with Company approval using an appropriate WPS 
qualified for groove welds.  

2.44.2 Flaws must be mechanically removed and re-welded before the weld is presented for 
final visual inspection.  

2.44.3 In-process repairs do not count as a repair attempt for any grinding or welding on a 
completed weld to correct an individual defect or accumulation of defects in the weld 
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after it has been rejected by visual examination in accordance with acceptance 
criteria of the appropriate standard. 

2.45 Weld Preparations—Transition Welds 

2.45.1 Make transition welds using a transition designed in accordance with TEP-MECH-
TRAN-US Selection of Transition Pieces and Joining Methods (EDMS no. 5695478). 

2.46 Weld Preparations—Identification of Welds and Welders 

2.46.1 Mark welds with a unique identification on the top quadrant of the pipe, adjacent to 
each weld.  

2.46.2 Welders are responsible for marking their unique welder number/letter on the top 
quadrant of the pipe adjacent to each weld they have worked on using a permanent 
marker (the use of low stress stamps is not acceptable for pressure piping).  

2.46.3 Ensure welder markings are at least 3 in. (75 mm) from the edge of the coating 
cutback (approximately 8 in. (200 mm) from the weld centerline).  

2.46.4 Record the welder identification number/letter on the weld log, NDE inspection record 
and relevant drawing/spool sheets.  

2.47 Weld Preparations—Closure Welds 

2.47.1 Submit welds that are not hydrostatically tested to in-process examination as outlined 
in TEF-WELD-TIE-IN Tie-in Weld In-Process Examination Form (CDN-US-MEX) 
(EDMS no. 8275922). 

2.48 Weld Preparations—Weld Cleanup 

2.48.1 Completely remove weld spatter, coating or loose debris from the surface of the joint 
for a minimum distance of 4 in. (100 mm) on each side of the weld, as required for 
NDE inspection. 

2.49 Inspection and Nondestructive Examination of Welds—General 

2.49.1 Except as noted in 2.49.2, inspect completed welds for 100% of their lengths and 
assess any imperfection using the applicable standard of acceptability given in 
section 2.53 of this Specification, as well as API 1104, Section 9. Fully document all 
inspections. 

2.49.2 Small diameter, low pressure lines (i.e., lines that operate at a low percent SMYS) 
may have different inspection requirements. Refer to TES-WL-INSP-G Minimum Weld 
Inspection Requirements for Small Diameter, Low Percent SMYS Piping Specification 
(US) (EDMS no. 1004847597)).  

2.49.3 Perform visual inspection in accordance with TEP-NDT-VT Visual Examination (CDN-
US-MEX) (EDMS no. 7381161). Ensure the completed weld is free from cracks, 
inadequate penetration and burn-through, and presents a neat workman-like 
appearance. Ensure any undercut meets the requirements of API 1104, Table 4. 

2.49.4 Document the visual inspection of each weld on the appropriate form, along with the 
acceptance to API 1104. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=5695478&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=8275922&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1004847597&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=7381161&Version=released
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2.49.5 Welds that do not pass visual inspection in accordance with API 1104 shall not be 
submitted to NDE until the discrepancy has been rectified to the satisfaction of the 
welding inspector.  

2.49.6 Use radiographic inspection (TES-RT-API Radiographic Examination of Welds 
Specification (US-MEX) (EDMS no. 4472888)) or ultrasonic inspection (TES-UT-API 
Ultrasonic Examination of Girth Welds Specification (US-MEX) (EDMS no. 
1001828660)) methods, or a combination of such methods, for butt weld NDE. For 
welds completed using a back bevel, consider the difference in wall thickness (WT) 
across the weld when selecting the NDE method/technique. 

2.49.7 Do not use manual ultrasonic inspection as the primary inspection method for girth 
welds. When used, perform manual ultrasonic inspection in accordance with the 
requirements of TES-UT-API Ultrasonic Examination of Girth Welds Specification 
(US-MEX) (EDMS no. 1001828660).  

2.49.8 For buried service, unequal wall thickness pipe-to-pipe field welds (NPS 12 and 
greater) with one side having a back bevel transition, a shear wave or time-of-flight 
diffraction (TOFD), ultrasonic inspection shall be performed when cellulosic 
consumables are used and other hydrogen mitigation actions have not been 
implemented. This shall be a secondary inspection to screen for lack of fusion in the 
root or cracking. Refer to Appendix C of this specification for additional guidance 
regarding this secondary UT inspection. This ultrasonic inspection should be 
performed at least 24 hours after the weld has been completed. Alternatively, AUT 
can be utilized as both the primary and secondary inspection as specified in the 
project documents issued to the Contractor. 

2.49.9 Use magnetic particle inspection for fillet weld NDE on ferromagnetic materials in 
accordance with API 1104 Clauses 9.4 and 11.2, as well as ASME BPVC Section V, 
Article 7. 

2.49.10 Use liquid penetrant inspection for fillet weld NDE on non-ferromagnetic materials in 
accordance with API 1104, Clauses 9.5 and 11.3, and ASME BPVC Section V, Article 
6.  

2.49.11 Phased-array ultrasonics using an approved procedure and operators may be 
implemented for pipe-to-pipe butt welds, but only with prior written permission from 
Engineering. 

2.49.12 The Company may require additional inspection with other NDE methods. 

2.49.13 Inspect repair welds with the same NDE method used to identify the original defect. 

2.49.14 Evaluate welds to the acceptance criteria for each relevant NDE method shown in 
Section 9 of API 1104.   

2.50 Inspection and Nondestructive Examination of Welds—Delayed Hydrogen 
Cracking 

2.50.1 Three main factors contribute to delayed hydrogen-induced cracking of girth welds: 

 residual stresses 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4472888&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1001828660&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1001828660&Version=released
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 hydrogen trapped in the weld 

 hard, brittle microstructure in the HAZ 

2.50.2 For pipeline maintenance and facility construction, Engineering evaluates the scope 
of work and the material being welded on the Project, and provides guidance on 
mitigating risks of having delayed hydrogen crack issues when welding procedures 
are selected. This may include delaying NDE up to 24 hours. 

2.50.3 For new mainline construction (SMAW or Mechanized GMAW), Engineering works in 
conjunction with the Project to determine a 24-hour delayed inspection plan for both 
mainline and tie-in welds. This may include a specified number of welds subject to a 
24-hour delayed NDE at the start of the project to verify the Contractor has an 
acceptable construction process in place. Ensure these requirements are included in 
the project documents issued to the Contractor. 

2.50.4 For welds with no subsequent pressure test (i.e. tie-in welds), temperature 
maintenance may be required to decrease the likelihood of hydrogen cracking, and/or 
there may be a delay prior to inspection so the inspection can detect delayed 
hydrogen cracking. An inspection delay is required when a weld procedure other than 
API-08-GW-FTI is used and any of the following conditions exist: 

 nominal wall thickness is greater than 0.375 in. (9.5 mm) 

 pipe is pre-1980 vintage or unknown seam weld 

 carbon equivalent is known to be greater than 0.45% 

 ambient temperature is at or below 15°F (-10°C) 

The inspection delay may be avoided if the requirements in WPS API-08-GW-FTI are 
followed and the weld area is maintained at a minimum of 250°F (120°C) for at least 
15 minutes after welding is completed and before the weld has cooled. 

2.51 Inspection and Nondestructive Examination of Welds—Disposition of Defective 
Welds 

2.51.1 Remove or repair welds that are found to be unacceptable, as specified in section 
2.54 of this Specification. 

2.52 Inspection and Nondestructive Examination of Welds—NDE Records 

2.52.1 Prepare inspection records showing milepost, the number of girth welds made, the 
number non-destructively tested, the number rejected, and the disposition of the 
welds. Provide the inspection records to the Company. Keep these records for the life 
of the pipeline. 

2.53 Standards of Acceptability 

2.53.1 Refer to the following Company-applicable NDE procedures, and API 1104, Section 9 
for acceptability for production welding: 

 TES-RT-API Radiographic Examination of Welds Specification (US-MEX) 
(EDMS no. 4472888) 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4472888&Version=released


TransCanada Engineering Specification 

TES-WL-APIWL-GL Welding of Pipelines and 
Facilities Specification (US-MEX) 

   

 
EDMS No.: 1001828218 Rev.: 01 Status: Issued Effective Date: 2017-May-17 

   Next Review Date: 2019-May-17 

 

Classification: DE-16 UNCONTROLLED IF PRINTED – LATEST CONTROLLED COPY IN FILENET P8  Page 26 of 43 
  

 TES-UT-API Ultrasonic Examination of Girth Welds Specification (US-MEX) 
(EDMS no. 1001828660) 

 TEP-NDT-VT Visual Examination (CDN-US-MEX) (EDMS no. 7381161) 

2.54 Repair of Welds Containing Defects—General 

2.54.1 Qualify separate welding procedures for repair welding in accordance with API 1104. 
ASME Section IX states that the original WPS may be used for repair welds. 

2.54.2 Ensure repair welding of defects in production welds meets the following 
requirements: 

 Approval obtained from the Company Welding Inspector. 

 Qualified welders approved by the Company perform welding using an 
applicable WPS that has been approved by the Company. 

 Repair welding recorded on the inspection reports. 

2.55 Repair of Welds Containing Defects—Cracks 

2.55.1 Crater cracks may be repaired. Do not repair other cracks of any type or size. 
Remove indications of cracking by cutting out the weld as a pipe cylinder. 

2.55.2 For pipeline applications, remove a cylinder containing the crack and install a 
replacement pup, if required. Ensure the pup is the greater of 3 ft. (914 mm) or one 
pipe diameter in length.  

2.55.3 For fabrication and facility applications involving pipe-to-pipe or pipe-to-component 
welds, remove the weld and clean the bevels, and then inspect with MT to ensure the 
defect has been removed. Alternatively, the cut may be a minimum of 1 in. (25.4 mm) 
from the edge of the weld. The joint may then be re-welded. 

2.56 Repair of Welds Containing Defects—Removal of Defects Other Than Cracks 

2.56.1 Except as permitted below, remove defects in welds by grinding. 

2.56.2 Defects in welds may be removed by air carbon arc gouging when all of the following 
requirements are met: 

 Ensure wall thickness exceeds 0.375 in. (9.5 mm). 

 Preheat a 1 ft. (305 mm) wide area centered around the defective weld metal to 
a minimum of 125°F (50°C) and a maximum 300°F (150°C) before the gouging 
process begins. 

 After gouging and prior to commencement of welding, make gouged surfaces 
smooth and free of irregularities by grinding a minimum of 1/16 in. (1.6 mm) of 
material from the bottom and edges of the groove. 

 Ensure the cavity complies with bevel requirements indicated in the repair 
procedure. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1001828660&Version=released
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 Visually examine the groove preparation to ensure all traces of carburized 
metal, copper deposits or other extraneous matter have been removed from the 
groove. 

 Obtain approval from the Company prior to commencing repair welding. 

2.56.3 Arc burns shall be reported to the Welding Engineering for disposition. Cut out and 
replace any section of pipe containing arc burns that cannot be repaired in 
accordance with Company Specification TEP-WELD-ABR-US Removal of Arc Burns 
(New and Existing Piping Facilities) (US-MEX) (EDMS no. 4472941).  

2.56.4 For replacement pups, if required, follow the guidelines in section 2.55.2 of this 
Specification. 

2.56.5 Evaluate pinholes as spherical porosity. Steel punching or peening of pinholes are not 
acceptable repair methods. 

2.56.6 Ensure the maximum individual through-wall repair length is no greater than 10% of 
the circumference of the pipe. Once this area has been repaired, the process may be 
repeated. If there is any deviation from this, contact Engineering for approval before 
proceeding. 

2.56.7 Completely remove welds when they contain defects with a total length greater than 
1/3 the pipe circumference. 

2.57 Repair of Welds Containing Defects—Welding Processes and Consumables 

2.57.1 Appendix B of this Specification includes the acceptability of welding processes and 
consumables, and inspection methods for repairing mainline, tie-in and crossing 
welds in line pipe with SMYS of 60,000 to 70,000 psi. It does not include line pipe 
with SMYS greater than or equal to 80,000 psi, or branch connection welds. 

2.58 Repair of Welds Containing Defects—Preheat for Repair Welding 

2.58.1 Preheat the repair area in accordance with the requirements given in Table 2-2 of this 
Specification, as well as the appropriate approved repair welding procedure. 

2.59 Repair of Welds Containing Defects—Start and Stop of Repair Welds 

2.59.1 Grind start/stop of repair welds to conform to the contour of the original weld. Stagger 
start/stop areas for multi-pass welds by at least 0.5 in. (12.7 mm). 

2.60 Repair of Welds Containing Defects—Minimum Length of Repair 

2.60.1 The minimum length of a repair is 2 in. (50 mm). 

2.61 Repair of Welds Containing Defects—Inspection of Repairs 

2.61.1 Confirm removal of defects and repair welding using the same inspection method(s) 
and procedures used to find the original defects.  

2.61.2 Assess any imperfection using the applicable standard of in API 1104 Section 9 and 
applicable Company Specifications. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4472941&Version=released
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2.62 Repair of Welds Containing Defects—Further Repair Attempts 

2.62.1 Further repair attempts (double repair) are allowed only after the Inspector has 
reviewed the weld history, has determined why the first repair attempt was not 
successful, and has discussed this with the repair welder. If the second repair attempt 
is not successful, the weld shall be cut out. 

2.62.2 Document the action to be taken for any further repairs and submit the plan for 
approval by Welding Engineering.  

2.62.3 To complete further repair attempts, use qualified welding procedures that include 
multiple repairs and a qualified welder. 

2.63 Records and Documentation 

2.63.1 Submit a Contractor Turnover Package to the Company at completion of the Project 
that includes, but is not limited to, the following: 

 Purchase order number, Project number 

 MTRs 

 Weld Map and Weld Log, including NDE log 

 List of welding procedures, welding consumable documentation, welding 
parameter reports, and welder identification used for field installation 

 NDE reports (i.e., visual inspection records, radiographic inspection reports, and 
ultrasonic testing records) that identify the procedure method and technique 
used for the inspection 

3 VARIANCES 

Any deviation shall follow the TransCanada Management of Change (MOC) Variance 
Procedure (EDMS no. 7728702). External vendors must contact the TransCanada 
Project Engineer for variance approval, who in turn will submit the request to the 
Responsible Engineer.  

4 ROLES AND RESPONSIBILITIES 

Table 4-1 below outlines the roles and responsibilities required for the use of this 
Specification. 

Table 4-1: Roles and Responsibilities 

Role Responsibilities 

Project Manager  The Project Manager is responsible for ensuring: 

 all required documentation is submitted and approved 

 all directives from the Welding Engineer and/or Technologist are 
understood and followed 

http://dmsweb2.tcpl.ca/idmws/GetDoc.asp?library=fnlib1%5Epfilenet&Docid=007728702
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Role Responsibilities 

Welding Engineer/Technologist The Welding Engineer/Technologist is responsible for ensuring: 

 all required information is reviewed, approved and recorded, and 
documentation is completed 

 welding memorandum are issued to the project, outlining the required 
WPSs and engineering specifications 

 any requests to deviate from the standards and/or specifications are 
thoroughly reviewed 

 changes to Specifications are justified 

Welding Inspector 

(internal and external) 

The Welding Inspector is responsible for ensuring: 

 welders have valid certification 

 welding parameters are within the weld procedure and documented 

 NDE inspections are carried out 

 NDE inspection information is recorded and documentation is 
submitted 

 all directives from the Welding Engineer and/or Technologist are 
understood and followed 

Welder 

(internal and external) 

The Welder is responsible for ensuring 

 all reference documentation is up-to-date 

 welding specifications are understood and followed 

 all directives from the Welding Engineer and/or Technologist are 
understood and followed 

5 REFERENCES 

This document relies on a number of references to regulation, industry codes and 
standards, general industry guidance as well as internal references. These 
documents are detailed below in Table 5-1. Use the latest document revision, unless 
otherwise approved by TransCanada. 

Table 5-1: External and Internal References 

Document No. Title 

Legal Requirements 

49 CFR Part 192 Code of Federal Regulations, Title 49 Part 192, Transportation of Natural Gas 
and Other Gas by Pipeline: Minimum Federal Safety Standard 

49 CFR Part 195 Code of Federal Regulations, Title 49 Part 195, Transportation of Hazardous 
Liquids by Pipeline: Minimum Federal Safety Standard 

NOM-007-SECRE-2010 Transport of Natural Gas 



TransCanada Engineering Specification 

TES-WL-APIWL-GL Welding of Pipelines and 
Facilities Specification (US-MEX) 

   

 
EDMS No.: 1001828218 Rev.: 01 Status: Issued Effective Date: 2017-May-17 

   Next Review Date: 2019-May-17 

 

Classification: DE-16 UNCONTROLLED IF PRINTED – LATEST CONTROLLED COPY IN FILENET P8  Page 30 of 43 
  

Document No. Title 

Industry Codes and Standards 

API 1104 American Petroleum Institute (API) Welding of Pipelines and Related Facilities 

ASME Section IX American Society of Mechanical Engineers (ASME) BPVC Section IX - Welding, 
Brazing, and Fusing Qualifications 

ASME B31.4 ASME Pipeline Transportation Systems for Liquids and Slurries 

ASME B31.8 ASME Gas Transmission and Distribution Piping Systems 

ASTM A370 American Society for Testing and Materials (ASTM) Standard Test Methods and 
Definitions for Mechanical Testing of Steel Products 

ASTM E18 Standard Test Methods for Rockwell Hardness of Metallic Materials 

ASTM E23 Test Methods for Notched Bar Impact Testing of Metallic Materials 

ASTM E384 Standard Test Method for Knoop and Vickers Hardness of Materials 

AWS A5.1 American Welding Society (AWS) Specification for Carbon Steel Electrodes for 
Shielded Metal Arc Welding 

AWS A5.4 Specification for Stainless Steel Electrodes for Shielded Metal Arc Welding 

AWS A5.5 Specification for Low Alloy Steel Electrodes for Shielded Metal Arc Welding 

AWS A5.18 Specification for Carbon Steel Filler Metals for Gas Shielded Arc Welding 

CSA 245.1 Steel Pipe 

Internal References – Documents Referenced by this Specification 

EDMS No. 7076183 TED-MATL-FRAC Materials Fracture Control Plan (CDN-US-MEX) 

EDMS No. 4470567 TEF-WELD-QUAL-US Welder Qualification Form - API 1104  

EDMS No. 8275922 TEF-WELD-TIE-IN Tie-in Weld In-Process Examination Form (CDN-US-MEX) 

EDMS No. 5695478 TEP-MECH-TRAN-US Selection of Transition Pieces and Joining Methods 

EDMS No. 7381161 TEP-NDT-VT Visual Examination (CDN-US-MEX) 

EDMS No. 4472941 TEP-WELD-ABR-US Removal of Arc Burns (New and Existing Piping Facilities) 
(US-MEX) 

EDMS No. 7169231 TEP-WELD-QUAL-MECH Qualification Procedure for Mechanized Welding 
Procedure Specifications (CDN-US-MEX) 

EDMS No. 8816242 TEP-WELD-SC Storage and Control of Welding Consumables 

EDMS No. 6717380 TES-WL-APIIS-GL Welding on In-Service Pipelines Specification (US-MEX) 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=7076183&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4470567&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=8275922&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=5695478&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=7381161&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4472941&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=7169231&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=8816242&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=6717380&Version=released
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Document No. Title 

EDMS No. 4472888 TES-RT-API (TES-NDT-RT-US) Radiographic Examination of Welds 
Specification (US-MEX) 

EDMS No. 1001828660 TES-UT-API Ultrasonic Examination of Girth Welds Specification (US-MEX) 

EDMS No. 1001828218 TES-WELD-API Welding of Pipelines and Facilities Specification (US-MEX) 

EDMS No. 1004847597 TES-WL-INSP-G Minimum Weld Inspection Requirements for Small Diameter, 
Low Percent SMYS Piping Specification (US) 

EDMS No. 1004847508 TES-WL-INSPQ-G Welding Inspector Qualification for Operations and 
Maintenance Related Work Specification (US) 

6 DOCUMENTATION AND RECORDKEEPING  

Due to the broad range of data types that may be required in support of this 
Specification, there are a number of repositories that may need to be utilized for 
documentation purposes. A summary of key data repositories appears in Table 6-1. 

Table 6-1: Documentation Requirements 

Documentation Description Repository / Link 

Bid Documents Package: 

 All required specifications, drawings, timelines, materials, etc. for 
Contractor to bid on project and complete work. 

 

Turnover Package: 

 Welder qualifications, weld combustibles, pipe information, test 
reports etc. All information gathered and recorded by the 
Contractor during the duration of the project.  

 

7 DOCUMENT HISTORY 

Rev.   

01 Description Effective Date 

Revised document to integrate CPG welding program. 2017-May-17 

Rationale Statement Responsible Engineer 

This document was revised to address the following requirements:  Simon Hsu, P.E 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4472888&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1001828660&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1001828218&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1004847597&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1004847508&Version=released
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Rev.   

 integration of CPG and TransCanada welding programs 

 CPG Welding Manual - 290.01.05 

 CPG Welding Procedure Index - 290.001.004 

 Default In-Service Welding Plan - Standard (non-STOPPLE) Application - 
290.01.02 

 Default In-Service Welding Plan - STOPPLE or Pressure Tee Fitting - 
290.01.01 

 In-Service Welding - 290.01.06 

 

Impact Assessment Summary Document Owner 

This Specification was revised to combine the best practices of both legacy 
organizations during the integration of CPG and TransCanada. 

Simon Hsu, P.E 

00 Description Effective Date 

Revised document developed as part of the Centre Of Excellence project. 2016-Nov-01 

Rationale Statement Responsible Engineer 

This document was revised in order to address the following requirements: 

 Alignment with new document definitions, structure, and templates. 
Simon Hsu, P.E 

Impact Assessment Summary Document Owner 

This Specification was revised to streamline the documentation for the Engineering 

group and clarify the language for readers. 
Simon Hsu, P.E 

8 DESCRIPTION OF CHANGE  

Section Description of Change 

Regulatory 

N/A N/A 

Industry Standards 

N/A N/A 

General 

N/A  
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APPENDIX A API 1104 MULTIPLE QUALIFICATIONS OF WELDERS  

A-1 PURPOSE 

This describes the steps used to multiple qualify welders in accordance with API 1104 
for Company projects.  

TransCanada does not accept either AWS D1.1 or ASME IX welder certifications for 
welding with procedures qualified under API 1104 Code. 

A-2 GENERAL REQUIREMENTS 

Perform welder qualification in accordance with the applicable requirements of: 

 49 CFR 192, Subpart E for gas pipelines 

 49 CFR 195 Subpart D for liquid pipelines 

 API 1104 

 any amendment, supplement or errata issued by the United States Department 
of Transportation (DOT) and the American Petroleum Institute 

Each welder that successfully completes the four welds described below (Test 1a, 1b, 
2a and 2b) is considered a fully multiple-qualified welder for Company projects. 
 

A-2-1 WELDING INSPECTION PERSONNEL 

All testing is witnessed, visually accepted and documented by a Certified Welding 
Inspector (CWI) with a current certification issued through the American Welding 
Society (AWS) or a Company employee deemed qualified through documented 
experience (i.e., resume, training records) by Construction Management Services or 
Technical Training.  

Welding inspection personnel are qualified by experience and training for the 
specified inspection task they perform. Their qualifications are acceptable to and 
retained by the Company. Documentation includes, but is not limited to the following: 

 education and experience, a resume is preferred 

 training records 

 results of any qualification examinations 

A-3 DOCUMENTATION 

Take parameters during testing and document the parameters on TEF-WELD-QUAL-
US Welder Qualification Form - API 1104 (EDMS no. 4470567). 

A-3-1 WELDING PRE-TEST REVIEW WITH WELDER 

 On the Cellulosic (6010/8010) Tests #1 & #1a, 1/8 in. (32 mm) consumables are 
not permitted on the Hot, Fill or Cap passes. 

 Prior to the test commencing, the inspector will check the fit up (clean bevel, 
proper land, spacing and tacks). 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4470567&Version=released
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 Cap pass on both butt welds shall be a single puddle cap. The branch welds 
shall have a two-pass strip cap. 

 

A-3-2 TEST #1 

 Cellulose (E6010/E8010) Multiple Qualification Test 

 Pipe is NPS 12 (12.750 in. OD) with a wall thickness of 0.250 in. or 0.375 in. 

 Pipe grade is not an essential variable for welder testing 

 

Test 1a—The welder first makes a butt weld in the fixed 6G position with the axis of 
the pipe inclined from the horizontal plane at an angle not exceeding 45°. 

 Complete butt weld using WPS API-0-GW-01. 

 Validate qualification by: 

 visual examination in accordance with API 1104, Section 6.4 

 destructive testing in accordance with API 1104, Section 6.5 

 Two root bends and four nick breaks. 

Test 1b—The welder lays out, cuts, fits and welds a full-size, branch-on-pipe 
connection in the fixed overhead position. Cut a full-size hole in the run. Make the 
weld with the run pipe axis in the horizontal position, and the branch pipe axis 
extending vertically downward from the run. 

 Complete branch weld using WPS API-0-MQ-11. 

 Validate qualification by: 

 visual examination in accordance with API 1104, Section 6.4 

 destructive testing in accordance with API 1104, Section 6.5 

 Four nick breaks. 

A-3-3 TEST #2 

 Cellulose/low-hydrogen (E6010/E8010/E8018) Multiple Qualification Test. 

 Pipe is NPS 12 (12.750 in. OD) with a wall thickness of 0.250 in. or 0.375 in. 

 Pipe grade is not an essential variable for welder testing. 

Test 2a—The welder first makes a butt weld in the fixed 6G position with the axis of 
the pipe inclined from the horizontal plane at an angle not exceeding 45°. 

 Complete butt weld using WPS API-08-GW-02. 

 Qualification is validated by: 

 visual Examination in accordance with API 1104, Section 6.4 

 destructive testing in accordance with API 1104, Section 6.5 
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 Two root bends and four nick breaks. 

Test 2b—The welder lays out, cuts, fits and welds a full-size, branch-on-pipe 
connection in the fixed overhead position. Cut a full-size hole in the run. Make the 
weld with the run pipe axis in the horizontal position, and the branch pipe axis 
extending vertically downward from the run. 

 Complete branch weld using WPS API-08-MQ-12. 

 Validate qualification by: 

 visual examination in accordance with API 1104, Section 6.4 

 destructive testing in accordance with API 1104, Section 6.5 

 Four nick breaks. 

A-4 NOTES 

Test pipe remains fully fixed during welder qualification. Do not move, rotate or 
otherwise manipulate test pipe from its original position during welder qualification. 

All qualification welds (butt and branch) shall be complete (groove and/or fillet entirely 
filled). Partially completed welds presented for visual or destructive testing are cause 
to cease further testing. 

For the butt weld tests, nick breaks should be substituted for the requisite number of 
tensile specimens. 

Refer to API 1104, Figure 11 for location to remove branch weld destructive test 
specimens. 

Refer to API 1104, Figure 12 for location to remove butt weld destructive test 
specimens. 

A welder who has successfully completed all above weld qualification tests is qualified 
to weld in all positions, on all wall thicknesses, joint designs, and pipe diameters using 
all cellulosic or combination-cellulosic and low-hydrogen electrodes, as appropriate. 

A-5 WELDER SIX-MONTH RENEWAL TEST 

Requalify welders at intervals not to exceed six calendar months. 

Perform renewal via radiography by completing a butt weld on NPS 2 or greater 
piping using either WPS API-0-GW-01 or API-08-GW-02.  

Clearly indicate the welder’s first name, last name and welder ID on the radiographic 
inspection report. Submit the report and renewal form TEF-WELD-QUAL-US Welder 
Qualification Form - API 1104 (EDMS no. 4470567). 

Radiographic inspection reports that do not identify the welder are not be accepted. 

Ensure renewal tests are witnessed and documented by an AWS Certified Welding 
Inspector or a Company employee deemed qualified by Construction Management 
Services or a representative from the Technical Training group. 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=4470567&Version=released
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Welders who fail to maintain active certifications at maximum six-month intervals are 
deemed unqualified and must qualify as a new welder taking both API 1104 multiple 
qualification tests. 



TransCanada Engineering Specification 

TES-WL-APIWL-GL Welding of Pipelines and 
Facilities Specification (US-MEX) 

   

 
EDMS No.: 1001828218 Rev.: 01 Status: Issued Effective Date: 2017-May-17 

   Next Review Date: 2019-May-17 

 

Classification: DE-16 UNCONTROLLED IF PRINTED – LATEST CONTROLLED COPY IN FILENET P8  Page 38 of 43 
  

APPENDIX B MAINLINE CONSTRUCTION WELDING PROCESSES—SELECTION OF 
WELDING PROCEDURES FOR PIPE WITH SMYS OF 60,000 TO 70,000 PSI 

B-1 PURPOSE 

The purpose of this Appendix is to communicate the acceptability and availability of 
various welding process combinations for welding large diameter pipe with a SMYS of 
60,000 to 70,000 psi. This Appendix is provided to Contractors bidding for the 
construction of large diameter pipelines to help them prepare the welding plan. 

B-2 SCOPE 

This Appendix includes the acceptability of welding processes and consumables, and 
inspection methods for making and repairing mainline, tie-in, and crossing welds in 
line pipe with a SMYS of 60,000 to 70,000 psi. It does not include line pipe with a 
SMYS greater than or equal to 80,000 psi, or branch connection welds. 

B-3 PROCEDURE 

The welding plan shall be prepared using a limited number of options of acceptable 
process combinations for each application as given in section B-4 of this Appendix. 
Section B-4 also indicates which procedures shall be qualified using project material 
to develop alternate acceptance criteria in accordance with the requirements of API 
1104 Appendix A or an acceptable alternative standard. 

Process details for each option, such as joint detail and consumables, and inspection 
methods shall meet the requirements given in B-5. 

Acceptable and qualified options for repair welding are listed in B-6. 
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B-4 PROCESS COMBINATIONS AND ACCEPTABILITY 

Appendix Table B-4-1: Process Combinations and Acceptability for 
Pipe with SMYS of 60,000 to 70,000 psi 

 Option 1 Option 2 Option 3 Option 4 Option 5 Option 6 Option 7 

Root Pass Internal 
Mechanized 
GMAW 

External Mechanized GMAW External Cellulosic SMAW (5) 

Hot Pass External 
Mechanized 
GMAW 

External 
Mechanized 
GMAW 

External 
Mechanized 
GMAW or 
FCAW 

External 
Mechanized 
GMAW or 
External 
LHVD SMAW 

External 
LHVD SMAW 
or External 
Cellulosic 
SMAW (2) 

External 
FCAW 
or External 
Cellulosic 
SMAW (2) 

External 
Cellulosic 
SMAW 

Remaining 
Passes 

External 
Mechanized 
GMAW 

External 
Mechanized 
GMAW 

External 
FCAW 

External 
LHVD SMAW 

External 
LHVD SMAW 

External 
FCAW 

External 
Cellulosic 
SMAW 

Mainline Welding ACCEPTABLE (1) ACCEPTABLE (4) ACCEPTABLE (3) 

Crossings 

(see Contract 
Document) 

ACCEPTABLE (1) ACCEPTABLE (4) ACCEPTABLE (3) 

Tie-ins N/A ACCEPTABLE (3) 

Notes: 

(1) Requires procedure qualification for each project. To develop alternate acceptance criteria, ensure procedure qualification 
  in accordance with the requirements of API 1104, Appendix A for each wall thickness and consumable combination. 

(2) Optional cellulosic hot pass. 

(3) Qualified procedures may be available from the Company. 

(4) Requires procedure development and qualification. Inspection remains to workmanship criteria. 

(5) Optional semi-automatic GMAW (controlled-dip transfer) when using FCAW with external gas shielding for remainder of weld. 
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B-5 WELDING PROCESS DETAILS 

Appendix Table B-5-1: Welding Process Details for Pipe 
with SMYS of 60,000 to 70,000 psi 

 Option 1 Option 2 Option 3 Option 4 Option 5 

Joint Design Narrow Gap Bevel Narrow Gap Bevel 
with copper back-up 

Standard Bevel 

Root Pass Filler 
Metal & (Shielding 
Gas) 

K Nova or Lincoln 
SupraMIG ULTRA  

with  

75Ar-25 CO2 or  

85Ar-15 CO2 

K Nova or Lincoln 
SupraMIG ULTRA 

with 

100 CO2, 75Ar-25 CO2 

 or 85Ar-15 CO2 

E6010  

or  

ER70S-G (4) 

Hot Pass Filler Metal 
& (Shielding Gas) 

K Nova or Lincoln 
SupraMIG ULTRA 

with  

100 CO2 

K Nova or Lincoln 
SupraMIG ULTRA 

With 

100 CO2 or  

75Ar-25 CO2 

Bohler BVD 90  

or  

E8010-G/P1 (2) 

NR-208H 

or  

E8010-G/P1 (2) 

or 

E11T1-K3MJ-H4 
with  

75Ar-25 CO2 

E8010-G/P1 

Remaining Passes 
Filler Metal & 
(Shielding Gas) 

K Nova or  

Lincoln SupraMIG 
ULTRA 

with 

100 CO2,  

75Ar-25CO2 or  

85Ar-15CO2 

K Nova or 

Lincoln SupraMIG 
ULTRA 

with 

100 CO2,  

75Ar-25 CO2 or  

85Ar-15 CO2 

Bohler BVD 90 NR-208H 

None 

Or E11T1-K3MJ-
H4 with 75Ar-25 
CO2 

E8010-G/P1 

Inspection Method Mechanized Ultrasonic Testing Radiographic Testing or 

Mechanized Ultrasonic Testing to workmanship criteria (3) 

Notes: 

(1) Optional FCAW hot pass using NR-208H pending qualification. 

(2) Optional cellulosic hot pass. 

(3) Check Mechanized Ultrasonic Inspection Procedure status with the Company project manager. Ultrasonic Inspection for  
      semi-auto GMAW. 

(4) Optional semi-automatic GMAW (controlled-dip transfer) when using FCAW with external gas shielding for remainder of weld. 
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B-6 REPAIR WELDING PROCEDURES 

Appendix Table B-6-1: Repair Welding Procedures for Pipe with SMYS of 60,000 to 70,000 psi 

Process Filler Metal 
Preheat / 
Interpass 

Position and 
Direction 

Inspection Method Qualifications 

I General Repair Procedure 

SMAW, 
SMAW/FCAW or 
GMAW/FCAW(1) 

Root (through-wall 
repair): E6010 

Remaining: E8018-
C1/E8018-C3 or 
Bohler BVD 90*  

Internal backweld, 
where applicable: 
E8018-C1/E8018-C3, 
or Bohler BVD 90* 

250°F Min 
450°F Max 

Root: Vertical-
down  

Remainder: 
Vertical-up 

 Ultrasonic testing 
for weld repairs 
originally called by 
ultrasonic 
inspection 

 Radiographic 
inspection for weld 
repairs originally 
called by 
radiographic 
inspection 

Qualified procedures 
may be available from 
the Company.  

II Internal Bead Misfire Rerun (For Option 1) 

Semi-automatic 
GMAW. 

Manual SMAW 

K Nova or Lincoln 
SupraMIG ULTRA, 
Shielding gas:  

75Ar-25CO2 

E8018-C1/E8018-C3 

250°F Minimum 

450°F Maximum 

 Vertical-
down 
welding, 
GMAW 

 Vertical-up 
welding, 
SMAW 

Ultrasonic testing, 
included in mainline 
inspection 

Requires qualification 
using project pipe and 
consumables. 

Notes: 

(1) When using GMAW/Mech. FCAW: Semi-Auto controlled-dip transfer GMAW (ER70S-G) – root (though-wall repair). Semi-Auto FCAW, 
E111T1-K3MJ-H4, Lincoln NR-208H remaining. 

*Bohler BVD 100 subject to prior approval. 
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APPENDIX C GUIDANCE FOR THE ULTRASONIC TESTING OF WELDS COMPLETED 
WITH CELLULOSIC CONSUMABLES (ROOT AND HOT PASS) BETWEEN 
PIPES OF UNEQUAL WALL THICKNESS WITH ONE SIDE HAVING A BACK 
BEVEL TRANSITION FOR CRACKS 

C-1  PURPOSE 

This Appendix describes the requirements for the ultrasonic testing of Shielded Metal 
Arc Welding back bevel transition girth welds for the detection of cracking. 

C-2  SCOPE 

This Appendix applies only to welds made using the Shielded Metal Arc Welding 
(SMAW) process. Further, this Appendix applies only to back bevel transition welds 
completed with cellulosic consumables (root and hot pass) between pipes having an 
unequal wall thickness. The examination shall be limited to the inspection of cracking 
only. Other workmanship imperfections are not to be evaluated. 

C-3  NDE TECHNICIAN QUALIFICATION REQUIREMENTS 

The qualification of NDE Technicians shall be in accordance with Appendix C of TES-
UT-API Ultrasonic Examination of Girth Welds Specification (US-MEX) (EDMS no. 
1001828660). 

C-4  ULTRASONIC PROCEDURE 

An Ultrasonic Testing procedure shall be established using guidance shown in API 
1104 Section 11.4.2.2. 

C-5  EQUIPMENT REQUIREMENTS 

The equipment used as required by this Appendix shall be in accordance with 
Appendix C of TES-UT-API Ultrasonic Examination of Girth Welds Specification (US-
MEX) (EDMS no. 1001828660). 

An IIW or similar block is recommended for equipment calibration. Specified reflectors 
(e.g., drilled holes, flat bottom holes, notches) shall be used to establish primary 
reference responses of the equipment. Alternative reflector(s) may be used provided 
that the alternative reflector(s) produces a sensitivity equal to or greater than the 
specified reflector(s) (e.g., drilled holes in lieu of notches). 

C-6  EXAMINATION OF WELDS 

C-6-1 BASE METAL EXAMINATION  

A compression wave test of the parent material on both sides of the weld (minimum 
distance of 1.25 times the longest surface skip distance) shall be performed. All 
interfering partial and full beam reflectors shall be noted (datum location and distance 
from the weld edge) and recorded on the examination record. 

Using a longitudinal wave transducer, adjust the second back-wall echo in the base 
material to at least 80 % of FSH and examine for laminar or stringer imperfections 
which may interfere with the transverse wave examination. All significant 
imperfections shall be recorded and, where practical, the transverse wave 

http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1001828660&Version=released
http://ecm/GetDoc.aspx?&objectstore=AssetManagement&ItemID=1001828660&Version=released
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examination shall be modified to compensate for their presence. The area to be 
examined shall cover 100 % of the base metal though which the transverse wave will 
pass. 

C-6-2 MANUAL ULTRASONIC TESTING 

Manual ultrasonic weld testing shall be performed at a scanning sensitivity of 
DAC/TCG reference sensitivity plus 6 dB minimum. All indications that exceed 50% of 
DAC/TCG screen height shall be evaluated. Evaluation sensitivity for manual 
ultrasonic weld testing should be DAC/TCG reference sensitivity plus 6 dB with an 
evaluation level for all indications at 50% of DAC/TCG screen height. 

C-6-3 AUTOMATED ULTRASONIC WELD TESTING 

Automated ultrasonic weld testing should be performed at a scanning sensitivity of 
80% screen height reference sensitivity plus 4 dB when using the pulse-echo 
technique. Evaluation should be the same as scanning sensitivity. Evaluation level 
screen height (recording threshold) should be 40% of full screen height using the 
automated pulse-echo technique. Other automated techniques, reference reflectors, 
reference, scanning sensitivities, evaluation sensitivities and evaluation levels may be 
used if demonstrated to be equivalent to the pulse-echo technique for the detection 
and evaluation of weld imperfections. 

C-7  EVALUATION 

Indications evaluated as a crack of any size, in any pass, are deemed unacceptable 
and shall be reported to the Company. The inspection report shall note the crack 
length and location. 
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Welder’s  Name (print) 
Welder’s ID Stamp 
(Initials – last 4 digits of SSN) 

Project Name  

   

Initial Multiple Qualification ☐ Multiple Qual. Renewal by NDE ☐ 
Project Number 

 

TEST CONDITIONS 
Weld Type Butt Branch 

Pipe Specification & Grade   

Diameter of Test Pipe   

Wall Thickness   

Fixed Pipe Position   

API Filler Metal Groups 

(1 - E6010 / 2 - E8010 / 3 - E8018)  
  

Welding Procedure Specification   
   

VISUAL ACCEPTABLE (“X”) YES ☐ NO ☐     YES ☐ NO ☐ 
 

QTY Pass Fail QTY Pass Fail 

Number of 
Tests 

Completed 
Per Weld 

Nick       

Face       

Root       

Tensile       

Side       
 

 

6 MONTH EXTENSION  OF MULTIPLE  QUALIFICATION BASED ON NDE OF BUTT WELD 
(NDE Report Must Be Attached to this Form and Identify the Welder) 

NDE VENDOR LEVEL II TECH WELD ID NDE REPORT NO. 

    

NDE ACCEPTABLE TO  
API 1104 

☐ YES ☐ NO 

Comments 

 

Welding Inspector’s Name (Please Print) Welding Inspector’s Signature & CWI Stamp Date of Test 

  

 

Date of Qualification 
Expiry (Valid 6 Months) 
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WELD PARAMETER DETAILS 

Welder Name and ID Stamp:  

Welding Procedure: ☐ API-0-GW-01                                    ☐ API-08-GW-02 

Welding Position: FIXED - 5G  Preheat:  

Weld Pass #: ROOT HOT FILL CAP   

Electrode Diameter:       

Electrode Type:       

Measured Weld 
Current Range: 

      

Measured Weld 
Voltage Range: 

      

Measured Travel 
Speed Range: 

      

Direction of Travel:       

 

Welding Procedure: ☐ API-0-MQ-11                                    ☐ API-08-MQ-12 

Welding Position: FIXED – BRANCH FACING DOWN Preheat:  

Weld Pass #: ROOT HOT FILL CAP   

Electrode Diameter:       

Electrode Type:       

Measured Weld 
Current Range: 

      

Measured Weld 
Voltage Range: 

      

Measured Travel 
Speed Range: 

      

Direction of Travel:       
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