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Double Block and Bleed (DBB)
In order to increase safety, reliability, and efficiency 

while conducting repairs on high pressure pipelines, the oil 

and gas industry is shifting toward achieving line isolation 

with the help of double block and bleed (DBB) technology. 

When applied to hot tapping and plugging (HT&P), DBB is 

defined as:

“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.”

Recently, areas of Canada have adopted regulations 

encouraging the use of DBB technology for conducting 

maintenance on pipelines under pressure. Alberta’s 

Occupational Health and Safety (OH&S) Code 215.4(1) 

outlines the following:  

To isolate piping or pipeline containing harmful 

substances under pressure, an employer may use

(a) A system of blanking or blinding, or

(b) A double block and bleed isolation system providing

a. Two blocking seals, and

b. An operable bleed-off between two seals.

Within the United States, Occupational Safety and 

Health Administration (OSHA) 29 CFR 1910.146(b) defines 

DBB in the following manner:

“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.”

DBB methods are currently being used on a wide range 

of line sizes. Additionally, while DBB continues to gain 

momentum with regard to high pressure lines, pipeline 

operators are beginning to see the safety advantages of this 

technique and have begun utilizing DBB on lower pressure 

lines as well.

Introduction
This paper discusses the benefit of using single-tap 

double block and bleed (DBB) technology during a pipeline 

isolation performed in Surrey, British Columbia, Canada. This 

natural gas pipeline is owned by FortisBC and remains the 

only source of supply for the city of Coquitlam, a major power 

generation facility, and the Vancouver Island system.  

The job required isolating sections of 36-inch and 

24-inch natural gas transmission lines in order to tie in a 

pigging launcher and receiver. In addition to the small size 

of the jobsite and being adjacent to a major highway, the 

project had a tight timeline that necessitated first-time 

isolation success. Additionally, the project required a bypass 

as shutting down the line was not an option; however, the 

jobsite was not large enough for a traditional bypass. 

Because of these constraints, the use of a DBB 

technique to execute the isolation was deemed necessary.
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Innovative Approach to Double Block and Bleed
This single-tap technology consists of two independent 

plugging heads which are connected together in a train 

formation and lowered into the pipeline. Once lowered inside 

the pipe, the system creates two workable seals with a bleed 

port between them. With the seals in place, the system 

provides an effective DBB isolation that meets industry 

regulations (OSHA 29 CFR 1910.146(b)). Figure 3 illustrates 

the position of the plugging heads relative to the bleed port, 

all equipment inserted through a single tap.

Traditional Methods of Achieving Double Block and Bleed
Historically, pipeline operators have used a number 

of different methods to achieve DBB. For example, two 

separate in-line valves with a bleed port in-between can 

achieve DBB (Figure 1). Additionally, the combination of an 

in-line valve and a plugging head with a bleed port between, 

or the tandem orientation of two plugging heads with a bleed 

port between each block will achieve DBB (Figure 2). What 

all of these methods have in common is the dual barrier 

concept. Whether the barriers are valves, plugging heads, 

or combinations thereof, the basic premise is that a second 

barrier serves as a failsafe for the first, while allowing any 

product getting past the first barrier to safely evacuate the 

line away from the work zone. Two taps are required when 

using temporary plugging heads in tandem to achieve a DBB 

isolation. Thus, two sets of fittings, valves, housings, and 

plugging machines must be utilized as well. The extra time, 

space, and equipment needed for the isolation increases 

the overall cost of the project. Additionally, because two 

individual isolations are required, there is an additional 

element of risk associated with the operation.

 Today, newer technology allows DBB to be achieved 

using a single tap, effectively increasing job site safety and 

lowering project costs.

FIGURE 1  TRADITIONAL METHOD OF DBB USING TWO IN-LINE VALVES

FIGURE 3  DBB ACHIEVED THROUGH SINGLE TAP

FIGURE 2  TRADITIONAL METHOD UTILIZING TWO PLUGGING HEADS

IN TANDEM
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Fortisbc 36-Inch Project Overview
At the beginning of 2014, FortisBC launched two 

projects to make the last of the Vancouver area (lower 

mainland) transmission systems piggable for in-line 

inspection (ILI). A receiving barrel was moved from Ferguson 

station to Port Mann station to make the last two kilometers 

of the Nichol to Port Mann Nominal Pipe Size (NPS 24) 

piggable, and a launcher and receiver were installed on the 

Port Mann to Cape Horn NPS 36 crossing of the Fraser River. 

The barrel upgrades were installed in 2015 after completion 

of construction of the South Fraser Perimeter Road provided 

certainty over the footprint of the station.

ILI is just one activity within FortisBC’s integrity 

management program (IMP), which involves running 

inspection tools – or “pigs” – through pipelines. This 

inspection provides an indirect measurement of pipeline 

features and anomalies, including corrosion, dents, and 

gouges. Following inspection, field validation is performed to 

determine whether a repair may be necessary. This activity 

is currently performed on approximately two-thirds (or 2000 

km) of FortisBC’s transmission pipelines, with a typical 

frequency of 5 to 7 years.

FortisBC serves approximately 940,000 gas customers 

in British Columbia with sweet odorized natural gas. The 

lower mainland transmission system operates at a pressure 

of 4020 kPa (583 PSI). The pipelines receiving barrel 

upgrades serve 168,000 residential, commercial, and 

industrial customers, all of whom depend on this pipeline 

being operational 100 percent of the time. As such, this 

project required a bypass be in place to ensure continued 

service to these customers.

FortisBC owns and operates isolation equipment 

manufactured by T.D. Williamson (TDW) for capital work 

and maintenance. In the lower mainland, FortisBC has 

ANSI 300 class equipment for working on pipelines up to 

NPS 30. Typically, for providing isolation and bypass for a 

site like this, FortisBC would install three fittings for each 

isolation: a reduced branch for bypass flow sized according 

to the expected required flow rate, a full size branch for 

the plugging head, and a reduced branch for a bag stop to 

prevent any seepage from the plugging head from migrating 

downstream to the work site. 

In this case, the footprint of the station was too small to 

There are a number of advantages related to achieving 

DBB through a single tap. Increased safety is at the top of 

that list. Specifically, the risks involved with executing a hot 

tap, and ultimately plugging the tapped hole itself, are cut 

in half. Additionally, the need for welding on an active line is 

reduced, as are potential leak paths. Overall material costs 

are dramatically reduced as well. By eliminating the need for 

two individual taps, the number of fittings, valves, housings, 

and plugging machines required are cut in half. Naturally, 

this translates into additional time savings, as the time 

allocated to welding, tapping, plugging, and even excavating, 

are decreased.

FIGURE 4  GENERAL PIPELINE LAYOUT
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Job Execution Overview
In order to facilitate installation of the launcher-receiver 

system, TDW used its DBB isolation technology, known as 

the  STOPPLE® Train system, to ensure a safe, reliable, and 

efficient DBB isolation. 

As shown in Figure 5,  fittings were welded on the 

pipeline both on the upstream and downstream end. This 

was followed by installation of valves on the fittings. These 

specialized valves allow access to the pipe and are removed 

upon completion of the job. 

After equalizing the tapping machine to pipeline 

pressure, hot taps were successfully made. The coupons, 

which are the cut portions of the pipeline, were retrieved and 

measured to confirm the pipe interior diameter.

Additionally, two smaller taps, for bleed and equalization, 

were made both on the upstream and downstream end 

(Figure 5). Upon completion, the valves were closed and the 

tapping machines were removed. 

As illustrated in Figure 6, the DBB isolation systems 

were installed on the valves. The downstream DBB system 

was inserted first, effectively stopping the flow of product. 

The upstream DBB system was then inserted, isolating the 

section to be cut out.

allow for the installation of multiple fittings on each line, and 

FortisBC did not have the equipment to work on the NPS 36 

pipeline. As a result, FortisBC engaged TDW to provide its 

DBB isolation system and services for the project.

Planning for the isolation and bypass began more than 

a year in advance of the operation. The job was planned to 

maximize use of FortisBC personnel. All of the branch fittings 

were purchased early and installed on the pipelines by 

FortisBC crews. A new weld procedure had to be developed 

for the live line welding on the high grade (grade 414) NPS 

36 pipeline. The actual operation for the drill outs, isolation, 

bypass, and reinstatement was planned to the hour and was 

expected to take nine days to complete, including two days 

of isolation to complete the tie ins of the new barrels.

FIGURE 5  FITTINGS INSTALLED ON PIPELINES
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The housings were designed with outlets to facilitate 

the bypass of product and ensure uninterrupted product flow 

during the job. With the section isolated, flow was directed 

into the installed bypass between the housings (Figure 7). 

With the work area isolated and flow going through the 

bypass, the isolated section was cut to facilitate installation 

of new pipelines (Figure 8).

After cutting off the isolated section, the next step was 

to tie in new lines, which were connected to the launcher-

receiver system (Figure 9).

FIGURE 7  FLOW THROUGH BYPASS BETWEEN HOUSINGS

FIGURE 8  CUT OFF ISOLATED SECTION

FIGURE 9  NEW PIPELINES TIED INTO EXISTING NETWORK

FIGURE 6  DBB ISOLATION SYSTEMS INSERTED IN THE PIPELINE
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With the successful installation of the new pig launcher 

and receiver system, the new tie points were radiographically 

inspected. Next, the isolated section was re-pressurized, 

both DBB isolation systems were removed, and the bypass 

was blown down (Figures 10 and 11).

Upon removal of the DBB isolation systems TDW set 

24-inch and 36-inch completion plugs at the upstream and 

downstream end, respectively. The coupon was replaced 

as well, ensuring a pig would not attempt to transition the 

tapped hole. Upon setting of the completion plugs, blind 

flanges were installed on the fittings containing the plugs, 

effectively providing a safe double block (Figure 12).

Installation of the new launcher-receiver system was 

completed ahead of schedule, successfully, and smoothly in 

four business days.

FIGURE 10  ISOLATED SECTION IS RE-PRESSURIZED

FIGURE 11  PIG LAUNCHER-RECEIVER SYSTEM INSTALLED

SUCCESSFULLY

FIGURE 12  BLIND FLANGES INSTALLED ON FITTINGS
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Conclusion
There are many factors that contribute to a successful 

isolation project. Thorough planning, proper training, and 

strong vendor partnerships are essential. Having the 

right tools for the job dramatically improve the odds of a 

successful endeavor. Given the constraints surrounding 

this particular project – constraints that are all too common 

among large diameter isolations – the TDW DBB isolation 

system proved to be an ideal solution, playing a key role 

in the overall project being completed on time and within 

budget.

Cost Comparison Considerations
There are considerable savings realized in terms of time, 

cost, and schedule when it comes to using the DBB isolation 

system. Some key considerations are: 

i. Less Equipment Required: A traditional DBB 

isolation requires the temporary block valves to be 

configured in tandem (Figure 2). This requires an extra tap, 

which involves an additional fitting, valve, and plugging 

machine to complete the isolation. The ability for achieve 

DBB through a single tap reduced the necessary equipment 

by 50 percent.

ii. Reduced Excavation Costs: The need for only one 

tap to implement DBB generally reduces the area requiring 

excavation. This was an important factor in this particular 

job, as the jobsite footprint was very small and would not 

have accommodated the space required had additional taps 

been necessary.

 iii. Lower Labor Costs: Time is money, and the less 

time required to complete taps or excavate the site, the 

greater the savings.  

iv. Increased Safety: While less time on the site 

reduces project costs, the increased safety related to fewer 

taps having to be made, the reduced welding of fittings, and 

less excavation time, ultimately result in less exposure to 

hazards for personnel.  

v. First Time Success Rate: Experience has shown 

that using this particular DBB isolation system considerably 

increases the probability that a workable seal will be 

achieved during the initial set. As the time frame for this job 

was extremely tight, the importance of establishing a safe 

isolation quickly was critical. Should a workable seal not be 

achieved initially, the following steps would be required:

a) Repressurize work area

b) Retract plugging heads

c) Depressurize housings

d) Dismount equipment

e) Tear down 

f) Rebuild plugging heads

g) Mount the equipment

h) Insert plugging heads

i) Depressurize work area

The above steps not only compromise safety but also 

lead to extended project schedules and increased project 

costs. 

Through the use of DBB isolation technology equipment, 

FortisBC recognized an estimated equipment savings of 44 

percent as compared to the use of a tandem configuration 

to achieve DBB. Additionally, failure to achieve a workable 

seal on the initial set would have resulted in an additional 

five working days on site, effectively adding an estimated 

$184,000 in additional costs. 
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