Bracelet™ Probe Technology & Deployment

Segments inaccessible by the EMIT are inspected using PICA’s internal electromagnetic RFT inspection
tool; the Bracelet™ Probe. The Bracelet™ Probe (BP) is used to inspect pipe segments adjacent to the two
butterfly valves, as well as gather additional information on short steel pipe segments. The BP inspections
require manned entry into the pipe by PICA technicians, who manually convey the BP through the inspected
segment.

To ensure proper spacing between scans, a tape measure is used to create footage marks on the inside of
the pipe, with the zero-foot reference (ZFR) always located on the upstream side of the pipe section to be
scanned (often the upstream weld — see Figure 1).
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Bracelet Probe Calibration Scanning and Inspection Results

Prior to in-field inspections, the Bracelet Probe settings are
optimized using a custom fabricated Steel Calibration Pipe.
Scans are performed from inside the calibration pipe, gradually
moving from right to left (Figure 2). The Bracelet Probe works
by scanning a swath circumferentially from inside the pipe,
moving one swath width over after completing each pass. The
defects in the calibration pipe are scanned by hand with the
Bracelet Probe only covering the area in the immediate vicinity
of the defects. Data from these scans are recorded onto a laptop.
After each defect is scanned with the bracelet probe on bare
pipe, a thick mat is placed between the pipe and the Bracelet
Probe to represent the nominal thickness of the inner cement
mortar lining. The scans are then repeated.

Bracelet Probe Data Acquisition

Figure 2. Bracelet Probe scanning the steel liner
portion of the calibration pipe prior to cladding
being installed

The Bracelet Probe (BP) is normally deployed by scanning circumferentially at 2-feet intervals down the
length of the pipe. A single bracelet probe scan covers a 27-inch wide swath, which at the 2ft spacing interval
results in a 3-inch overlap between adjacent scans. To ensure proper spacing between scans, a tape measure

is used to create footage marks on the inside of the pipe.

Bracelet scans start at the invert (6 o’clock), and proceed clockwise around the circumference until overlap
is achieved back at the invert location. The distance around the circumference is tracked using an on-board
odometer. .At a target inspection speed of 2.5ft/min this circumferential length translates into an X minute
average scan time. Four metal markers are used to denote the 6:00, 9:00, 12:00, and 3:00 clock positions.
These markers can be seen in the data and are used as reference markers.



Figure 3. Three-man Bracelet crew deploying the bracelet probe circumferentially using the centralizing jamb.

The BP data and distance information are gathered and displayed real-time using a laptop. Upon
completion of the scan, the data is stored on the hard drive, and the bracelet is moved over to the next
scanning location, where the process is repeated. Figure 3 shows the wheeled jamb setup used to centralize
the bracelet probe (and opposite counterweight) during a bracelet scan.



Bracelet™ scans start at the invert (6 o’clock) and proceed clockwise around the circumference until overlap
is achieved back at the invert location. The distance around the circumference was tracked using an on-
board odometer, and on average measured to be 17.3 ft. long. At a target inspection speed of 2.5ft/min this
circumferential length translates into a 7-minute average scan time. Three metal markers were used to
denote the 6:00, 9:00, and 3:00 clock positions. These markers can be seen in the data and are used as
reference markers.

The BP data and distance information are gathered and displayed real-time using a laptop. Upon
completion of the scan, the data is stored on the hard drive, and the Bracelet™ is moved over to the next
scanning location, where the process is repeated. Figure 1 shows an example of the wheeled jamb setup
used to centralize the Bracelet™ Probe during a scan from the ZFR set at the upstream weld connection.
Error! Reference source not found. below lists the five BP inspection areas and provides the
corresponding inspection dates. Scans #2, #3 and #5 were on pipe segments adjacent to BFVs.



