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Foreword 

AWES (Advanced Well Equipment Standards) is a global industry workgroup formed under the 
guidance of OTM, a consulting firm based in Guildford, England. Invitation to this group has been 
extended to members of various branches of the oil and gas industry including; oil and gas 
exploration and production companies, service companies and equipment vendors.  
 
The main task of this technical committee is to prepare an international standard based on the 
statement of requirements of the end users of said downhole equipment. This committee and the 
resultant standards will not be designed to hamper innovation of equipment developed by suppliers 
and vendors. Instead the focus has been dedicated to standardizing the qualification testing criteria of 
said equipment as per mutually agreeable conditions. 
 
This document is only valid if it has been verified to be the latest revision. 
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Introduction 

This standard has been developed by users/purchasers and suppliers/manufacturers of open hole 
zonal isolation devices intended for use in the petroleum and natural gas industry worldwide. This 
standard is intended to give requirements and information to both parties in the selection, 
manufacture, testing and use of open hole zonal isolation devices. Further, this standard addresses 
supplier/manufacturer requirements which set the minimum requirements with which 
suppliers/manufacturers shall comply to claim conformity with this standard.  
 
This standard has been structured to allow for grades of increased requirements both in quality 
control and design validation. These variations allow the user/purchaser to select the grade required 
for a specific application for a chosen accessory.  
 
The three quality grades provide the user/purchaser the choice of requirements to meet a specific 
preference or application. Quality grade Q3 is the minimum grade of quality offered by this product 
standard. Quality grade Q2 provides additional inspection and verification steps, and quality grade  
Q1 is the highest grade provided. Additional quality requirements may be specified by the 
user/purchaser as supplemental requirements.  
 
Four standard design validation grades (V3 to V6) provide the user/purchaser the choice of 
requirements to meet a specific preference or application. Design validation grade V6 is the minimum 
grade and represents equipment where the validation method has been defined by the 
supplier/manufacturer. The complexity and severity of the validation testing increases as the grade 
number decreases.  
 
Users of this standard should be aware that requirements above those outlined in this standard may 
be needed for individual applications. This standard is not intended to inhibit a supplier/manufacturer 
from offering, or the user/purchaser from accepting, alternative equipment or engineering solutions. 
This may be particularly applicable where there is innovative or developing technology. Where an 
alternative is offered, the supplier/manufacturer should identify any variations from this standard. 
 

Scope 

This Recommended Practice provides requirements and guidelines for openhole zonal isolation 

devices, as defined herein for use in the petroleum and natural gas industry. This International 

Standard provides requirements for the functional specification, technical specification and supplier/ 

manufacturer requirements. This standard covers the qualification testing parameters as it pertains to 

various downhole environmental conditions.  

 
Not included are other products such as: liner/tubing hangers, down-hole well test tools, sand control 
screens, inflow control devices, surface controlled sliding sleeves and chokes, down-hole artificial lift 
equipment, and all functionalities relating to electronics. This standard does not cover the connections 
to the well conduit. Installation of these products is outside the scope of this Recommended Practice.  
If products covered in this standard are intended to be used as a barrier in cased hole, ISO 14310 or 
API11D-1 shall be used for qualification. 
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	 For Q1, actual torque values and any other thread suppliers/manufacturer's requirements for all metal-to-metal sealing connections shall be recorded and verified to be within thread supplier's/manufacturer's documented specifications. End connection...

	7.4.12 Assembly traceability
	7.4.13 Manufacturing non-conformance
	 Reworked to meet the specified requirements
	 Accepted with or without repair by concession
	or
	 Rejected or scrapped.

	7.4.14 Calibration systems
	7.4.15 Personnel qualifications

	A.1. General
	A.2. Grade V6: Supplier/manufacturer-defined
	A.3. Grade V5-l: Liquid test
	 Products with  no  axial  load capability, or  that  have axial  load  capability  in  one  direction, may be restrained by the test fixture to prevent movement
	 Run entire test at or above maximum rated temperature
	− Set the Packer with the minimum rated setting pressure +/- 10% at or above the maximum rated temperature prior to performing pressure test
	− Setting pressure shall be held in the packer for the minimum setting time required (+/- 10%)

	 Test pressure retaining capabilities at or above maximum rated differential pressure
	 Perform a minimum of two pressure reversals (3.34) at or above the maximum rated pressure first differentially across the element (from above to below and vice versa) and then from internal to external.  Refer to Test Table at the end of Annex A
	− To determine a pressure envelope for a certain size packer at temperature in different hole sizes, a straight line interpolation of pressure capability between the two hole sizes will be accepted
	− Extrapolation of pressure capabilities is not acceptable

	 Use a liquid test medium of water, with or without additives, or hydraulic oil. The mass density of the test fluid shall be less than 1 100 kg/m3 (68.67 lb/ft3) and shall be visibly free from particulate matter or other material (3.28) that could pl...
	 Maintain a minimum hold period of 15 minutes for pressure tests
	− Hold period shall begin once the pressure has stabilized

	 Acceptance criteria:
	− No more than 1 % reduction in the maximum rated differential pressure over the hold period after sufficient time has been allowed for stabilization. Time period for stabilization is at the discretion of the supplier/manufacturer. The pressure stabil...
	− No more than 1 % reduction in the maximum rated internal to external pressure over the hold period after sufficient time has been allowed for stabilization. Time period for stabilization is at the discretion of the supplier/manufacturer. No leak sha...


	A.4. Grade V4: Liquid test plus axial loads
	 Products with  no  axial  load capability, or  that  have axial  load  capability  in  one  direction, may be restrained by the test fixture to prevent movement. If the packer as designed to use as an Openhole  Zonal Isolation device does not have s...
	
	− Run entire test at or above maximum rated temperature.
	− Set the packer with the minimum rated setting pressure +/- 10% at or above the maximum rated temperature prior to performing pressure test,

	 Setting pressure shall be held in the packer for the minimum setting time required (+/- 10%).
	 Test pressure retaining capabilities at or above maximum rated differential pressure.
	 Products shall be tested at or above maximum rated tensile or compression loading.
	 Perform a minimum of two pressure reversals (3.34) at or above the maximum rated pressure first differentially across the element (from above to below and vice versa) and then from internal to external.  Refer to Test Table at the end of Annex A.
	 Test to all intersection points of the rated performance envelope (3.32).
	 Use a liquid test medium of water, with or without additives, or hydraulic oil. The mass density of the test fluid shall be less than 1 100 kg/m3 (68,67 lb/ft3) and shall be visibly free from particulate matter or other material (3.28) that could pl...
	 Maintain a minimum hold period of 15 minutes for pressure and axial load tests for all intersection points.
	− Hold period shall begin once the pressure and axial load have stabilized

	 Acceptance criteria:
	− No more than 1 % reduction in the maximum rated axial load and maximum rated differential pressure over the hold period after sufficient time has been allowed for stabilization of axial load and pressure. Time period for stabilization is at the disc...


	A.5. Grade V3: Liquid test plus axial loads plus temperature cycling
	 Products with  no  axial  load capability, or  that  have axial  load  capability  in  one  direction, may be restrained by the test fixture to prevent movement.   If the packer as designed to use as an Openhole  Zonal Isolation device does not have...
	 Run entire test, except for the temperature cycle, at or above maximum rated temperature.
	− Set the packer with the minimum rated setting pressure +/- 10% at or above the maximum rated temperature prior to performing pressure test,
	− Setting pressure shall be held in the packer for the minimum setting time required (+/- 10%).

	 Test pressure retaining capabilities at or above maximum rated differential pressure.
	 Products shall be tested at or above maximum rated tensile or compression loading.
	 Perform a minimum of two pressure reversals (3.34) at or above the maximum rated pressure first differentially across the element (from above to below and vice versa) and then from internal to external.  Refer to Test Table at the end of Annex A.
	 Test to all intersection points of the rated performance envelope (3.32).
	 Test those completion accessories having shear release features at their maximum rated shear load. The shear device (3.37) can be replaced with a stronger shear device (3.37) that can adequately withstand the maximum shear load.
	 Test a minimum of one temperature cycle.  Start temperature cycle at or above maximum rated temperature and cool down by at least the maximum rated temperature cycle range (3.47). Test to all intersection points of the rated performance envelope (3....
	 A pressure hold is required after heating back up to the maximum rated temperature.
	 Use a liquid test medium of water, with or without additives, or hydraulic oil. The mass density of the test fluid shall be less than 1 100 kg/m3 (68, 67 lb/ft3) and shall be visibly free from particulate matter or other material (3.28) that could p...
	 Maintain a minimum hold period of 15 minutes for pressure and axial load tests for all intersection points.
	− Hold period shall begin once the pressure and axial load have stabilized

	 Acceptance criteria:
	− No more than 1 % reduction in the maximum rated axial load and maximum rated differential pressure over the hold period after sufficient time has been allowed for stabilization of axial load and pressure. Time period for stabilization is at the disc...
	− No more than 1 % reduction in the maximum rated internal to external pressure over the hold period after sufficient time has been allowed for stabilization. Time period for stabilization is at the discretion of the supplier/manufacturer. No leak sha...


	A.6. Limitations of scaling for Annex A validation tests
	 Sealing devices (3.36) of the same geometry, cross-section, and material (3.28) are considered to be design-validated when the allowable variation in size is within +/- 0.10” of API Specifications nominal ID sealing diameter of a validation tested d...
	 Scaling shall not be used to cover products with higher pressure ratings, higher temperature range (3.48), larger temperature cycle range (3.47), higher axial load ratings, or larger rating envelopes than the tested product.
	 Scaling shall not be used to cover products with fewer sealing devices (3.36) than the tested product.
	 Method of calculating the ratings for the scaled product shall be the same as the tested product.


	A.
	B.
	B.1. General
	B.2. Grade V6: Supplier/manufacturer-defined
	B.3. Swell fluid description
	 A clean swell fluid (3.45) may be used for pressure testing reasons.  Swell characteristics for different fluids may be determined using a separate testing procedure, see Annex B Section B.4

	B.4. Swell capability/rate
	 The selected elastomer’s propensity to swell and the rate at which it swells may be determined using a sample with the following dimensions:  2.875” ID, 4.20” OD, and 4.0” wide (reference diagram below).  Elastomer shall be bonded to the base pipe. ...
	 Swell capability/rate testing using smaller samples shall be correlated back to full scale tests using calibration testing
	 Swell capability/rate testing may be used to determine full scale capability/rate when tested in similar wellbore fluids and temperatures

	B.5. Performance envelopes
	 For a fixed base pipe size a graph of pressure rating versus hole size can be created with the pressure rating on the Y axis and the percent volumetric swell on the X axis.  A secondary X axis should be included showing the diametric hole size for a...
	 For a fixed packer size and sealing ID a plot of seal length versus pressure can be created by establishing two points with two different length packers.  Linear interpolation between the two points is allowed
	 The two performance envelopes above can be combined into one by the example below


	C.
	C.1. General
	C.2. Grade V6: Supplier/manufacturer-defined
	C.3. Grade V5-a: Axial test
	C.4. Limitations of scaling for Annex C validation tests





