The Drilling Safety Rule 

Adapted for use in the New Zealand Territorial Sea, Exclusive Economic Zone, and Extended Continental Shelf
The Department of Labour:

· requests that operators voluntarily adopt this (adapted) Drilling Safety Rule from this summer’s drilling season (from September 2011)
· recommends that operators and inspection bodies regard this rule as part of the evolving accepted industry practice for safety in relation to wellbore integrity and well control equipment. 

The Drilling Safety Rule will provide an interim measure to enhance the safety of petroleum drilling operations before recommendations from the Department’s proposed review of the Health and Safety in Employment (Petroleum Exploration and Extraction) Regulations 1999 are implemented. The Department intends to complete this review and implement any recommendations before the drilling season of 2012/2013 (by September 2012). 

Background

The primary purpose of the Drilling Safety Rule is to clarify and incorporate safeguards that will decrease the likelihood of a blowout occurring during drilling operations. The safeguards address wellbore integrity and well control equipment, and the Drilling Safety Rule focuses on these two overarching issues.

The Drilling Safety Rule was prepared by the (US) Bureau of Ocean Energy Management, Regulation, and Enforcement (BOEMRE) as part of broader reforms to address safety concerns raised by the April 2010 Deepwater Horizon event in the Gulf of Mexico. On 14 October 2010 it was published by the (US) Federal Register and took effect on that date.

Most of the provisions in the Drilling Safety Rule were identified in the Safety Measures Report that was prepared in the immediate aftermath of the Deepwater Horizon event.
 A wide range of experts from government, academic institutions, industry, and advocacy organisations were consulted in developing the Report. In addition the draft recommendations were peer reviewed by seven experts identified by the (US) National Academy of Engineering.

Wellbore integrity
Wellbore integrity provides the first line of defence against a blowout by preventing a loss of well control. It includes the casing and cementing programme and fluid displacement procedures. 

Casing and cement and drilling fluids are used to ensure the fluids in a formation do not enter the wellbore during drilling and completion operations. When a well is completed and production begins, the casing and cement continue to prevent uncontrolled flow of fluids into the wellbore. The integrity of the casing and cement are critical to proper well control.
The Drilling Safety Rule will provide greater assurance that operators will follow best cementing and casing installation practices, reducing the risk of a loss of well control.
Well control equipment
The Drilling Safety Rule also strengthens requirements for blowout preventers (BOPs). In the event of a loss of well control, rig operators use the BOPs to regain control of the well. This is done by closing the various rams on the BOP stack, which shut off the flow of formation fluids to the surface. Secondary well control system requirements (i.e., ROV intervention capabilities and emergency back-up BOP control systems) ensure that rig operators are able to activate various BOP rams in the event the control system on the rig fails (e.g., loss of power). 
Requirements in the Drilling Safety Rule impose new standards to enhance BOP reliability, thereby lessening the possibility of failures that could lead to an uncontrolled blowout and spill with potentially catastrophic consequences for workers and the environment.
Application
· Section 2 – applies to all well-drilling operations. 
· Section 3(a), (b), and (d) – applies to all well-drilling operations. 
· Section 3(c) – applies to all well-drilling operations with subsea BOP stack. Subsea BOP stacks are usually employed in deepwater.
· Section 4(a) – applies to all operators.
· Section 4(b) - applies to all wells drilled.

· Section 5(a) – applies to all wells drilled with a subsea BOP stack. 

· Section 5(b) – applies to all wells, involves all rigs with surface and sub-surface BOPs in all water depths.

· Section 6 - applies to all subsea BOP stacks. 

· Section 7 - applies to all subsea BOP stacks. 

· Section 8 - applies to all BOP stacks and all water depths.

· Section 9 - applies to all subsea BOP stacks.
· Section 10 - applies to all BOP stacks and all water depths.

· Section 11 – applies to all wells where the operator wants to displace kill-weight fluids. This could occur on all rigs that use either a surface or sub-surface BOP stack. Could occur with all water depths.
· Section 12 – applies to all abandonment operations regardless of BOP type or water depth.

· Section 13 – applies to all abandonment operations regardless of BOP type or water depth.

· Section 14 – applies to all abandonment operations regardless of BOP type or water depth.

Requirements
Section 1 - Documents incorporated by reference
a. API RP 65–Part 2, Isolating Potential Flow Zones During Well Construction; First Edition, May 2010; Product No. G65201; incorporated by reference at section 2.

b. API RP 53, Recommended Practices for Blowout Prevention Equipment Systems for Drilling Wells, Third Edition, March 1997; reaffirmed September 2004, Order No. G53003; incorporated by reference at section 6(a)(3); and 8(a). 
Section 2 - What must my casing and cementing programs include?
a. A written description of how you evaluated the best practices included in API RP 65–Part 2, Isolating Potential Flow Zones During Well Construction (incorporated by reference as specified in section 1(a)). Your written description must identify the mechanical barriers and cementing practices you will use for each casing string (reference API RP 65–Part 2, Sections 3 and 4). Submit this description with your ‘well-drilling operation notification’. (Regulation 14 and Schedule 1 Part 1 of the Health and Safety in Employment (Petroleum Exploration and Extraction) Regulations 1999 refers).
Section 3 - What must I include in the diverter and BOP descriptions?
a. A schematic drawing of the BOP system that shows the inside diameter of the BOP stack, number and type of preventers, all control systems and pods, location of choke and kill lines, and associated valves. 
b. Independent third party verification and supporting documentation that show the blindshear rams installed in the BOP stack are capable of shearing any drill pipe in the hole under maximum anticipated surface pressure. The documentation must include test results and calculations of shearing capacity of all pipe to be used in the well including correction for maximum anticipated surface pressure.
c. When you use a subsea BOP stack, independent third party verification that shows:
i. the BOP stack is designed for the specific equipment on the rig and for the specific well design;
ii. the BOP stack has not been compromised or damaged from previous service;
iii. the BOP stack will operate in the conditions in which it will be used.
d. The qualifications of the independent third party referenced in this section:
i. The independent third party must be an inspection body recognised by the Secretary of Labour, a technical classification society, or a professional engineering firm capable of providing the verifications required under this part. The independent third party must not be the original equipment manufacturer.
ii. You must:
1. Include evidence that the firm you are using is reputable, the firm or its employees hold appropriate licenses to perform the verification in New Zealand, the firm carries industry-standard levels of professional liability insurance, and the firm has no record of violations of applicable law.
2. Ensure that an official representative of the Department of Labour will have access to the location to witness any testing or inspections, and verify information submitted to the Department. Prior to any shearing ram tests or inspections, you must notify the Department of Labour at least 24 hours in advance.
e. Submit your diverter and BOP descriptions, as detailed at section 3(a) – (d) with your well-drilling operation notification.

Section 4 - What well casing and cementing requirements must I meet?
a. Include certification signed by a Registered Professional Engineer that there will be at least two independent tested barriers, including one mechanical barrier, across each flow path during well completion activities and that the casing and cementing design is appropriate for the purpose for which it is intended under expected wellbore conditions. The Registered Professional Engineer must be registered in New Zealand. Submit this certification with your well-drilling operation notification.
b. For the final casing string (or liner if it is your final string), you must install dual mechanical barriers in addition to cement, to prevent flow in the event of a failure in the cement. These may include dual float valves, or one float valve and a mechanical barrier. You must submit documentation to the Department of Labour 30 days after installation of the dual mechanical barriers.
Section 5 - What are the requirements for pressure testing casing?
a. You must ensure proper installation of casing or liner in the subsea wellhead or liner hanger.
i. You must ensure that the latching mechanisms or lock down mechanisms are engaged upon installation of each casing string or liner.

ii. You must perform a pressure test on the casing seal assembly to ensure proper installation of casing or liner. You must perform this test for the intermediate and production casing strings or liner.
iii. You must submit for approval with your well-drilling operation notification, test procedures and criteria for a successful test.
iv. You must document all your test results and make them available to the Department of Labour upon request.
b. You must perform a negative pressure test on all wells to ensure proper casing installation. You must perform this test for the intermediate and production casing strings.
i. You must submit for approval with your well-drilling operation notification, test procedures and criteria for a successful test.
ii. You must document all your test results and make them available to the Department of Labour upon request.
Section 6 - What are the requirements for a subsea BOP system?
a. When you drill with a subsea BOP system, you must install the BOP system before drilling below the surface casing. The Department of Labour may require you to install a subsea BOP system before drilling below the conductor casing if proposed casing setting depths or local geology indicate the need. The table in this paragraph outlines your requirements.
	When drilling with a subsea BOP system, you must:


	Additional requirements



	(1) Have at least four remote-controlled, hydraulically operated BOPs. 


	You must have at least one annular BOP, two BOPs equipped with pipe rams, and one BOP equipped with blind-shear rams. The blindshear rams must be capable of shearing any drill pipe in the hole under maximum anticipated surface pressures.

	(2) Have an operable dual-pod control system to ensure proper and independent operation of the BOP system.
	

	(3) Have an accumulator system to provide fast closure of the BOP components and to operate all critical functions in case of a loss of the power fluid connection to the surface.
	The accumulator system must meet or exceed the provisions of Section 13.3, Accumulator Volumetric Capacity, in API RP 53, Recommended Practices for Blowout Prevention Equipment Systems for Drilling Wells (incorporated by reference as specified in section 1(b)).

The Department of Labour may approve a suitable alternate method.

	(4) Have a subsea BOP stack equipped with remotely operated vehicle (ROV) intervention capability.
	At a minimum, the ROV must be capable of closing one set of pipe rams, closing one set of blind-shear rams and unlatching the LMRP.

	(5) Maintain an ROV and have a trained ROV crew on each floating drilling rig on a continuous basis. The crew must examine all ROV related well control equipment (both surface and subsea) to ensure that it is properly maintained and capable of shutting in the well during emergency operations.
	The crew must be trained in the operation of the ROV. The training must include simulator training on stabbing into an ROV intervention panel on a subsea BOP stack.



	(6) Provide autoshear and deadman systems for dynamically positioned rigs.


	Autoshear system means a safety system that is designed to automatically shut in the wellbore in the event of a disconnect of the LMRP. When the autoshear is armed, a disconnect of the LMRP closes the shear rams. This is considered a ‘‘rapid discharge’’ system.
Deadman System means a safety system that is designed to automatically close the wellbore in the event of a simultaneous absence of hydraulic supply and signal transmission capacity in both subsea control pods. This is considered a ‘‘rapid discharge’’ system.
You may also have an acoustic system.

	(7) Have operational or physical barrier(s) on BOP control panels to prevent accidental disconnect functions.
	Incorporate enable buttons on control panels to ensure two-handed operation for all critical functions.

	(8) Clearly label all control panels for the subsea BOP system. 
	Label other BOP control panels such as hydraulic control panel.

	(9) Develop and use a management system for operating the BOP system, including the prevention of accidental or unplanned disconnects of the system.


	The management system must include written procedures for operating the BOP stack and LMRP (including proper techniques to prevent accidental disconnection of these components) and minimum knowledge requirements for personnel authorized to operate and maintain BOP components.

	(10) Establish minimum requirements for personnel authorised to operate critical BOP equipment.
	Personnel must have:
· Training in deepwater well control theory and practice; and
· A comprehensive knowledge of BOP hardware and control systems.

	(k) Before removing the marine riser, displace the fluid in the riser with seawater.


	You must maintain sufficient hydrostatic pressure or take other suitable precautions to compensate for the reduction in pressure and to maintain a safe and controlled well condition.

	(l) Install the BOP stack in a glory hole when in ice-scour area. 


	Your glory hole must be deep enough to ensure that the top of the stack is below the deepest probable ice-scour depth.


Section 7 – What are the subsea BOP system requirements for well-completion operations and workover operations?
a. Well-completion operations means the work conducted to establish the production of a well after the production-casing string has been set, cemented, and pressure-tested.
b. Workover operations mean the work conducted on wells after the initial completion for the purpose of maintaining or restoring the productivity of a well.
c. The subsea BOP system for well completions and workover operations must meet the requirements in section 6.
Section 8 - What are the BOP maintenance and inspection requirements?
a. You must maintain and inspect your BOP system to ensure that the equipment functions properly. The BOP maintenance and inspections must meet or exceed the provisions of Sections 17.10 and 18.10, Inspections; Sections 17.11 and 18.11, Maintenance; and Sections 17.12 and 18.12, Quality Management, described in API RP 53, Recommended Practices for Blowout Prevention Equipment Systems for Drilling Wells (incorporated by reference as specified in 1(b)). You must document the procedures used, record the results of your BOP inspections and maintenance actions, and make available to the Department of Labour upon request. You must maintain your records on the rig for 2 years or from the date of your last major inspection, whichever is longer.
b. You must visually inspect your BOP system and marine riser at least once each day if weather and sea conditions permit. You may use television cameras to inspect this equipment. The Department of Labour may approve alternate methods and frequencies to inspect a marine riser.

Section 9 - What additional BOP testing requirements must I meet?
a. Stump test a subsea BOP system before installation. You must:

i. Test all ROV intervention functions on your subsea BOP stack during the stump test. You must also test at least one set of rams during the initial test on the seafloor. You must submit test procedures with your well-drilling operation notification for Department of Labour approval. You must:
1. ensure that the ROV hot stabs are function tested and are capable of actuating, at a minimum, one set of pipe rams and one set of blind-shear rams and unlatching the LMRP; and
2. document all your test results and make them available to the Department of Labour upon request.
ii. Function test autoshear and deadman systems on your subsea BOP stack during the stump test. You must also test the deadman system during the initial test on the seafloor. You must:

1. submit test procedures with your well-drilling operation notification for Department of Labour approval; and

2. document all your test results and make them available to the Department of Labour upon request.
Section 10 - What must I do in certain situations involving BOP equipment or systems?

	If you encounter the following situation:


	Then you must …

	You activate blind-shear rams or casing shear rams during a well

control situation, in which pipe or casing is sheared.
	Retrieve, physically inspect, and conduct a full pressure test of the

BOP stack after the situation is fully controlled.


Section 11 - What safe practices must the drilling fluid program follow?
a. Before displacing kill-weight drilling fluid from the wellbore, you must obtain prior approval from the Department of Labour. To obtain approval, you must submit with your well-drilling operation notification your reasons for displacing the kill-weight drilling fluid and provide detailed step-by-step written procedures describing how you will safely displace these fluids. The step-by-step displacement procedures must address the following:
i. number and type of independent barriers that are in place for each flow path;

ii. tests you will conduct to ensure integrity of independent barriers;

iii. BOP procedures you will use while displacing kill weight fluids; and
iv. procedures you will use to monitor fluids entering and leaving the wellbore.

Section 12 - What information must I submit before I permanently plug a well or zone?
a. Submit certification by a Registered Professional Engineer of the well abandonment design and procedures; that there will be at least two independent tested barriers, including one mechanical barrier, across each flow path during abandonment activities; and that the plug meets the requirements in the table in section 14. The Registered Professional Engineer must be registered in New Zealand. You must submit this certification with your ‘well abandonment notification’. (Regulation 14 and Schedule 1 Part 3 of the Health and Safety in Employment (Petroleum Exploration and Extraction) Regulations 1999 refers).
Section 13 - If I temporarily abandon a well that I plan to re-enter, what must I do?
a. Submit certification by a Registered Professional Engineer of the well abandonment design and procedures; that there will be at least two independent tested barriers, including one mechanical barrier, across each flow path during abandonment activities; and that the plug meets the requirements in the table in section 14. The Registered Professional Engineer must be registered in New Zealand. You must submit this certification with your ‘well suspension notification’. (Regulation 14 and Schedule 1 Part 2 of the Health and Safety in Employment (Petroleum Exploration and Extraction) Regulations 1999 refers).
Section 14 - How must I permanently plug a well?
a. You must permanently plug wells according to the table in this section. The Department of Labour may require additional well plugs as necessary.
	If you have—
	Then you must use—

	(1) Zones in open hole
	Cement plug(s) set from at least 100 feet below the bottom to 100 feet above the top of oil, gas, and fresh-water zones to isolate fluids in the strata.

	(2) Open hole below casing
	(i) A cement plug, set by the displacement method, at least 100 feet above and below deepest casing shoe;
(ii) A cement retainer with effective back-pressure control set 50 to 100 feet above the casing shoe, and a cement plug that extends at least 100 feet below the casing shoe and at least 50 feet above the retainer; or
(iii) A bridge plug set 50 feet to 100 feet above the shoe with 50 feet of cement on top of the bridge plug, for expected or known lost circulation conditions.

	(3) A perforated zone that is currently open and not previously squeezed or isolated
	(i) A method to squeeze cement to all perforations;
(ii) A cement plug set by the displacement method, at least 100 feet above to 100 feet below the perforated interval, or down to a casing plug, whichever is less; or
(iii) If the perforated zones are isolated from the hole below, you may use any of the plugs specified in paragraphs (a)(3)(iii)(A) through (E) of this section instead of those specified in paragraphs (a)(3)(i) and (a)(3)(ii) of this section.

(A) A cement retainer with effective back-pressure control set 50 to 100 feet above the top of the perforated interval, and a cement plug that extends at least 100 feet below the bottom of the perforated interval with at least 50 feet of cement above the retainer;
(B) A bridge plug set 50 to 100 feet above the top of the perforated interval and at least 50 feet of cement on top of the bridge plug;
(C) A cement plug at least 200 feet in length, set by the displacement method, with the bottom of the plug no more than 100 feet above the perforated interval;
(D) A through-tubing basket plug set no more than 100 feet above the perforated interval with at least 50 feet of cement on top of the basket plug; or
(E) A tubing plug set no more than 100 feet above the perforated interval topped with a sufficient volume of cement so as to extend at least 100 feet above the uppermost packer in the wellbore and at least 300 feet of cement in the casing annulus immediately above the packer.

	(4) A casing stub where the stub end is within the casing
	(i) A cement plug set at least 100 feet above and below the stub end;
(ii) A cement retainer or bridge plug set at least 50 to 100 feet above the stub end with at least 50 feet of cement on top of the retainer or bridge plug; or
(iii) A cement plug at least 200 feet long with the bottom of the plug set no more than 100 feet above the stub end.

	(5) A casing stub where the stub end is below the casing
	A plug as specified in paragraph (a)(1) or (a)(2) of this section, as applicable.

	(6) An annular space that communicates with open hole and extends to the mud line
	A cement plug at least 200 feet long set in the annular space. For a well completed above the ocean surface, you must pressure test each casing annulus to verify isolation.

	(7) A subsea well with unsealed annulus
	A cutter to sever the casing, and you must set a stub plug as specified in paragraphs (a)(4) and (a)(5) of this section.

	(8) A well with casing
	A cement surface plug at least 150 feet long set in the smallest casing that extends to the mud line with the top of the plug no more than 150 feet below the mud line.

	(9) Fluid left in the hole
	A fluid in the intervals between the plugs that is dense enough to exert a hydrostatic pressure that is greater than the formation pressures in the intervals.

	(10) Permafrost areas
	(i) A fluid to be left in the hole that has a freezing point below the temperature of the permafrost, and a treatment to inhibit corrosion; and
(ii) Cement plugs designed to set before freezing and have a low heat of hydration.


b. You must test the first plug below the surface plug and all plugs in lost circulation areas that are in open hole. The plug must pass one of the following tests to verify plug integrity:
i. A pipe weight of at least 15,000 pounds on the plug; or
ii. A pump pressure of at least 1,000 pounds per square inch. Ensure that the pressure does not drop more than 10 percent in 15 minutes. The Department of Labour may require you to test other plug(s).

� The 27 May 2010 report from the Secretary of the Interior to the US President  entitled, “Increased Safety Measures for Energy Development on the Outer Continental Shelf”





