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INTRODUCTION

Because pipeline operators place safety as their top 

priority, they constantly seek ways to mitigate risk, 

even under demands to cut costs and tighten 

timetables. For many operators, reducing risk 

includes changing the way they execute high pressure 

isolations to create safe work zones for pipeline 

maintenance or repair. For example, they are 

adopting expanded industry standards, codes, and 

recommended practices for double block and bleed 

isolations and evaluating new technologies against 

those benchmarks. In addition, many operators are 

more closely scrutinizing the suppliers who provide 

isolation services, demanding both technical and 

operational excellence from any potential partner. 

This white paper focuses on:

➤ How definitions of high pressure double block and 

bleed isolation differ.

➤ How operators can choose the most effective 

technology for safe and effective intrusive 

isolations.

➤ How strengthening defenses through design 

performance, reliability, and compliance allows 

service providers to better address the safety 

challenges that pipeline operators face.

DEFINITIONS OF DOUBLE BLOCK  
AND BLEED DIFFER

The desire to continually promote safe operational 

practices for pipeline operators has prompted industry 

organizations, government agencies, and prominent 

companies to introduce numerous codes, definitions, 

and recommended practices regarding high pressure 

isolation techniques, including high pressure double 

block and bleed isolations. 

Double block and bleed technology is frequently used to 

isolate high pressure pipe segments so maintenance or 

repair can be done without shutting down the entire 

system or product getting into the work zone.
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There are several ways to achieve a double block and 

bleed isolation. Methods include using two block valves 

or a combination of valves, plugging heads, and/or 

inflatable bags or bladders with a bleed port between 

two isolation points. A relatively recent advance in 

double block and bleed technology incorporates two 

plugging heads with a bleed port in between, configured 

in a train formation that can be installed in the pipeline 

through a single hot tap. A hot tap is an entry point 

made into the line while it remains in service. Once the 

hot tap is performed, the isolation equipment is inserted 

into the pipeline to temporarily isolate a section of the 

line while maintaining flow. Hot tapping and plugging 

(HT&P) is a preferred method for safe isolation of a live, 

pressurized line.

 

Among the commonly accepted definitions of double 

block and bleed isolation are:

OCCUPATIONAL HEALTH AND SAFETY 

ADMINISTRATION (U.S.) OSHA 29 CFR 1910.146(B)

“Double block and bleed means the closure of a line, 

duct, or pipe by closing and locking or tagging two in-line 

valves and by opening and locking or tagging a drain or 

vent valve in the line between the two closed valves.”

OCCUPATIONAL HEALTH AND SAFETY ON MANAGING 

THE CONTROL OF HAZARDOUS ENERGY (ALBERTA, 

CANADA) OHS PART 15, SECTION 215.4

“Double blocking and bleeding involves use of a 

three-valve system where a pipe has two closed 

valves and an open drain valve positioned between 

them so that material is prevented from flowing and is 

re-directed in case of a valve leak. When used, a 

double block and bleed must be situated directly 

upstream of the work area.

1. To isolate piping or a pipeline containing harmful 

substances under pressure, an employer may use:

a. A system of blanking or blinding, or

b. A double block and bleed isolations system 

providing

i. 2 blocking seals on either side of the isolation 

point, and

ii. An operable bleed-off between the two seals.

2. An employer must ensure that the piping that is 

blanked or blinded is clearly marked to indicate 

that a blank or blind is installed.

3. An employer must ensure that, if valves or similar 

blocking seals with a bleed-off valve between them 

are used to isolate piping, the bleed-off valve is 

secured in the OPEN position and the valves or 

similar blocking seals in the flow lines are 

functional and secured in the CLOSED position.”

NORSK SOKKELS KONKURANSEPOSISJON (NORWAY, 

PROCESS DESIGN STANDARD) NORSOK P-001 /6/

“A double block and bleed isolation provides a valved 

barrier by closing two block valves in series and using 

a bleed point between to prove isolation point 

integrity…”

HEALTH AND SAFETY EXECUTIVE (UK) – THE SAFE 

ISOLATION OF PLANT AND EQUIPMENT

“An isolation method consisting of an arrangement of 

two block valves with a bleed valve located between.”

Section 165 of this document references testing and 

monitoring the effectiveness of the isolation. 

Specifically, this section states:
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“Prove the integrity of all isolation points of an 

isolation scheme before proceeding with the intrusive 

work (unless your risk assessment has indicated that 

the use of non-proved isolation is acceptable):

· Each part of the isolation should be proven separately, 

e.g. prove each valve in a double block and bleed 

scheme.

· Each part should be proved to the highest pressure 

which can be expected within the system during work 

activity.

· Where possible, each part of the isolation should be 

proved in the direction of the expected pressure 

differential.”

BP, GUIDANCE ON PRACTICE FOR SAFE ISOLATION 

AND REINSTATEMENT OF PLANT 

“Double block and bleed consists of the closure of two 

block valves in series with an intermediate bleed valve. 

The integrity of both valves shall be tested separately 

and the bleed valve will then be left in the closed 

position between periodic integrity checks.”

SAUDI ARAMCO ENGINEERING PROCEDURES 

SAEP-310 6.3.1  - PIPING AND PIPELINE REPAIR

“The pipe shall be isolated by blind flanges, blanks, or 

two isolation valves. When using isolation valves, 

verification before and during the work is required to 

ensure that the valves do not leak. Bleed connection 

shall be installed between the two isolation valves to 

ensure no pressure build up.”

T.D. WILLIAMSON (TDW) DOUBLE BLOCK AND 

BLEED

“The isolation of a pipeline section utilizing two 

independent seals, both capable of handling full 

pipeline pressure, and a drain or vent of sufficient size 

to manage any product passing the primary seal.” 

COMMON CRITERIA FOR EVALUATING 
DOUBLE BLOCK AND BLEED TECHNOLOGY 

Despite individual variations, taken collectively, 

industry definitions of double block and bleed 

isolation include these requirements:

· Two block valves with a bleed port positioned 

between them, installed upstream of the area to be 

isolated. 

· The bleed port is sufficiently large to ensure proper 

operation for product and pipe conditions.

· Seals are full-pressure capable and are 

independent of each other so the failure of one 

seal would not jeopardize the integrity of the other.

In addition, certain codes specify that:

· Each part of the isolation should be proved 

separately and to the highest pressure that can be 

expected within the system during the pipeline work. 

· Where possible, each part of the isolation should 

be proved in the direction of the expected pressure 

differential.

· The integrity of the seals while in service must be 

verifiable. 

The TDW definition – “The isolation of a pipeline 

section utilizing two independent seals, both capable 

of handling full pipeline pressure, and a drain or vent 

of sufficient size to manage any product passing the 

primary seal.” – represents a robust approach to 
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temporary double block and bleed isolation because 

it includes key factors required by the most stringent 

codes: 

➤ There are two independent seals, meaning failure of 

one seal would not affect the integrity of the other.

➤ Each seal is full-pressure capable. If one seal failed 

the second seal would be capable of handling the 

full pipeline pressure.

➤ The bleed port is substantial enough to adequately 

handle potential leakage volume due to line 

conditions and product type. In general, a large 

bleed port provides a more reliable bleed overall, 

especially when the product is a viscous fluid or the 

line contains scale, dirt, or other debris that may 

contribute to some leakage of the product past the 

primary seal.

STOPPLE® TRAIN SYSTEM: MEETS 9 
INDUSTRY CRITERIA 

Although there is no standard definition for double 

block and bleed isolation and requirements vary by 

region, there are nine criteria that, taken together, 

generally satisfy industry and regulatory codes, 

definitions, and recommended practices. Evaluating 

technologies against those criteria can help operators 

make an informed decision about choosing the 

appropriate double block and bleed technology for 

their needs. 

The following comparison (Table 1) illustrates how the 

STOPPLE Train system represents a significant advance 

in field-proven intrusive isolation technology by 

meeting or exceeding all nine criteria. 

SAFE BY DESIGN

In addition to satisfying industry criteria, because 

STOPPLE Train was designed with the Strength of 

Defenses concept (Figure 1) in mind, it has attributes 

that promote a safe isolation, including:

➤ Trap valves: Is

Fig. 1 Various barriers to potential hazards are shown relative to their 

strengths against those hazards. Where human behaviors 

provide the weakest of those barriers, the safety elements 

engineered into the design provide the most robust defense 

against potential problems. (based on James Reason’s model)

The TDW definition represents a robust approach to temporary double 
block and bleed isolation because it includes key factors required by 
the most stringent codes.
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   INDUSTRY CRITERIA    STOPPLE® TRAIN POSITION

1
Two valves with a bleed port positioned 
between the valves.

Two cup-seal type block valves in a train formation.  
1" or 2" bleed port positioned between the two seals.

2
Integrity of each isolation to be proved prior to 
proceeding with intrusive work.

Once in place, the integrity of both seals can be established through the monitoring of pressure in the annulus.

Full net pipeline pressure may be applied to either seal independently by installing fit up piping (including tee 
and valves) between the STOPPLE® housing and bleed ports.

3
Each part of the isolation to be proved 
separately.

Both seals can be proved independently through monitoring the annulus pressure.  With pressure in the annulus, 
and work area blown down, the secondary seal can be proved.  Once established, by reducing the annulus 
pressure to ambient, the primary seal can be proved.

The large STOPPLE® Train bleed and equalization ports can facilitate a variety of piping, tees, valves, and pressure 
gauges for any pressure testing, monitoring, bleeding, or control scenario desired.

4
Each part should be proved to the highest 
pressure which can be expected within the 
system during work.

The primary seal can be tested using the line pressure at the time of the work. The secondary seal, by monitoring 
the annulus, can also be tested to the appropriate line pressure. Each seal is tested in-situ prior to authorizing 
downstream activities. 

5
Where possible, each part of the isolation 
should be proved in the direction of the 
expected pressure differential.

Both seals can be tested in the direction of the expected pressure differential.

6
Must be capable of verifying the integrity of the 
seals during the work.

Both seals can be verified throughout the course of the work through monitoring of both the bleed  
and equalization port. 

7
Seals are independent of each other such 
as the failure of one does not jeopardize the 
integrity of the other.

Seals are independent, operating on separate platforms (yoke, nose, sealing element). 
Failure of one sealing element will not impact the other.

8 Both seals are fully pressure capable.
Plugging heads are tested and fully rated to 1480 psi. and factory tested to 2220 psi. Seals are tested in-situ 
prior to authorizing downstream activities. 

9
Bleed port of sufficient size and evacuation 
path so as to ensure proper operation for 
product and pipe conditions.

1" bleed port used on 4" and 6" STOPPLE® Trains.

2" bleed port used on all larger sizes. 

Bleed ports provide direct, immediate proximity access to the “zero energy zone” between the  seals - and are 
not susceptible to clogging, mechanical damage, or malfunction.

Table 1 Comparing STOPPLE Train to industry criteria.



T.D. Williamson  |  6WHITE PAPER  |  Safe, Effective Intrusive Pipeline Isolations: Performance, Reliability, and Compliance by Design

TWO INDEPENDENT SEALS, CONNECTED 

AND LOWERED THROUGH A SINGLE 

TAPPED HOLE

The STOPPLE Train system consists of two 

independent temporary isolation plugs 

connected together and lowered into the 

pipeline through a single tapped hole. Once lowered 

inside the pipe, the system creates two seals with a 

bleed port positioned between them. Figure 2 

illustrates the position of the temporary block valves 

relative to the bleed port. The single hot tap minimizes 

the amount of hot work required to install and 

perform the isolation.

PRESSURE-ENHANCED SEALS

The STOPPLE sealing element is a fundamental 

component, Its fiber-reinforced elastomeric composite 

design is oversized to create a tight initial seal, and, 

due to its fit-for-purpose geometry, the quality of the 

seal is enhanced as differential pressure increases. 

The sealing element achieves a reliable, successful 

seal (tolerant to minor imperfections in the surface of 

the pipe’s internal diameter) with no moving parts. 

This simplicity results in inherent reliability with a 

proven track-record that spans thousands of 

successful isolations.

LARGE BLEED PORT

The safety and effectiveness of a double block and 

bleed isolation is contingent on the bleed port 

adequately and reliably evacuating any product that 

may seep past the primary seal. The STOPPLE Train 

system uses a 1-inch diameter bleed port on 4-inch 

and 6-inch isolations and a 2-inch diameter bleed 

port on all larger sizes. By incorporating a large bleed 

port, in immediate proximity to the isolation (zero 

energy) zone, the STOPPLE Train system can be used 

with even the most viscous hydrocarbons, including 

bitumen. Where scale, deposits, or even steel 

shavings from the original tap may result in minor 

leakage past the primary seal, the STOPPLE Train 

system’s large bleed port ensures 

adequate ventilation or drainage will be 

available. 

LARGE “ZERO ENERGY ZONE” 

Figure 3 shows the area often considered 

the “zero energy zone” in a double block and bleed 

configuration. 

As the name implies, a “zero energy zone” is 

maintained at ambient pressure throughout the work 

activity. This is achieved by the evacuation of product 

through the bleed port. However, when operating in 

old pipelines that may contain significant corrosion, 

pits, or large weld seams, the leak rate may be such 

that some volume of product gets past the primary 

seal. While gas products may not pose a problem, 

liquid products, particularly viscous hydrocarbons, can 

create additional challenges. A large “zero energy zone” 

allows for the buildup and discharge of product to 

ensure the integrity of the bleed. 

In addition, metal shavings from the tap can present 

➤ Trap valves: Is

Fig. 2 How the STOPPLE Train system achieves 

a double block and bleed isolation. 

Bleed Port
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a 

significant challenge to any seal. The process often 

results in the creation of large steel “ribbons” several 

inches long. The two seals are far enough apart that 

the likelihood that a single ribbon will jeopardize both 

seals simultaneously is greatly reduced.

BYPASS-THROUGH-THE-HOUSING 

CAPABILITY

Often, shutting down a line to perform 

maintenance is not an option during 

isolation work because service to 

downstream customers must continue. 

Instead, operators build a bypass 

around the worksite. Traditional methods 

require the bypass to be connected 

directly to the pipeline itself, requiring 

additional fittings, flanges, taps, and 

completion plugs. That increases 

complexity, costs, and the number of 

potential leak paths remaining on the 

line once the work is complete. 

Conversely, the STOPPLE Train system 

allows the bypass to be established through the 

housing of the isolation machine itself. As a result, the 

costs and risks associated with welding additional 

fittings, performing more hot taps, and setting extra 

completion plugs are eliminated. Figure 4 shows a 

typical STOPPLE® Train isolation with a bypass.

➤ Trap valves: Is

Zero Energy Zone

Fig. 4 The STOPPLE Train system with bypass through the housing

Fig. 3 Zero Energy Zone
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CONCLUSION

Dutch scientist and professor Edsger Dijkstra said, “Simplicity is prerequisite for reliability.”

With a minimal number of moving parts and robust, field-proven components, STOPPLE Train 

technology meets that benchmark. And, as this white paper demonstrates, the system satisfies the 

criteria associated with double block and bleed definitions, codes, and best practices. 

This pipeline isolation technology advancement is just one example of how TDW has continually 

developed products and processes to further promote the safe execution of pipeline maintenance 

projects since the company was founded nearly 100 years ago. 

To date, TDW has completed more than 3,000 successful high pressure, double block-and bleed 

isolations using the STOPPLE Train technology, and hundreds of thousands of line interventions, 

including tens of thousands of isolations, around the globe. The knowledge gained from this extensive 

experience has enabled TDW HT&P technicians and engineers to continually improve service 

performance and advance our technology. TDW  HT&P technicians are dedicated solely to the 

execution of intrusive isolations and complete an extensive Operator Qualification (OQ) program to 

gain and maintain certification and ensure they remain current on the safest processes and practices 

associated with high pressure isolation techniques. 

To learn more about TDW HT&P turnkey  

solutions and STOPPLE Train technology,  

visit http://hubs.ly/H0612rX0 and  

download our HT&P Essentials eBook. 
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