





























OPERATION ON SITE

Ml Finding the Optimum Transmitter
Location With One Person.

In the Inductive Mode, a single operator can find
the optimum Transmitter location using the fol-
lowing procedure.

1. Choose either 8kHz or 27 kHz for both the
Transmitter and Receiver.

2. Set the Transmitter’s output power to the maxi-
mum and the Receiver’s sensitivity to a high
level, such as 30 or 40.

3. Try to set the Transmitter near the pipeline, if
possible, and facing in the direction of the path
of the pipeline.

4. With the receiver, start at a location 20-25 feet
away from the transmitter. When the signal is
detected, rotate the receiver to determine the
direction of the pipeline and position the
receiver directly over it. At this spot, place a

Look for Maximum

points as X X X. m flag or point mark.

5. Move 5 - 10 feet further away from the
Transmitter, and find the maximum Receiver

I

I

I

:

I

! signal by rotating it and moving it back and
(_D forth over the top of the pipeline. Mark the

1 pipeline’s spot again.

I

I

I

I

6. Move another 5 - 10 feet away and repeat
locating the pipeline exactly. Now the three

i locations show the exact path of the line, and
| the Transmitter should be moved directly over

the line.

Move the Transmitter
right upon the pipe.
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OPERATION ON SITE

4. DIRECT MODE
B) (A) 5

s SubSurfaceri200
PPELNEACABLELOCATOR

el=5

27kHz DIR.
L[ HER

TRANSMITTER

The Direct Mode is usually preferred if the
pipeline or a fitting, like a hydrant, are exposed.

1. Plug the Direct Mode cables into the transmit-
ter at the connector on its side. Connect the
clamp of the red cable to the pipeline at a
hydrant bolt, and connect the black cable to
the ground stake. Locate the ground stake
adjacent to the pipeline, 10 - 15 feet away.

2. Set the output mode at DIR = Direct Mode.

3. Choose a frequency from among the four
available 27kHz, 8kHz, .5kHz, or “Mix” (all 3),
"Tick" "Tick" using these considerations:
+ For a water pipeline and other gasketed

27kHz BkHz w pipes, choose 27kHz or 8kHz. In different
systems, one frequency will be better than
0.5kHz the other.
J + For continuous conductors like copper
MIX service lines and steel gas lines, choose
@ @ .BkHz.
"Tick" « For uncertain conductors, choose “Mix”.

27kHz is chosen automatically
when the Power Switch is turned 4

on . Set up the Power Output Level with the

up/down arrow keys.

5. Check the Transmitter display for good ground
POOR - conductivity and good clamp connections on

the red cable and the black cable. If 2 or 3
“ground symbols” are shown, the current
transmitted to the line is good. If “poor ground”
is displayed, improve the ground connection at
the black cable or improve the clamp contact

- at the red cable. For a hydrant bolt, scrape off

any paint or rust at the clamp contact.

£
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OPERATION ON SITE

Bl Finding the optimum Transmitter
Location

In the Direct Mode, the location of the ground
stake can be critical to locating the line accurately.

Ground Stake. Black Cable.

- -7 1. The ground stake should be located adjacent
to the pipeline and as far away from it as pos-
sible, in order to maximize the current flow in
the line. The ground stake should not be
located past the end of the line or close to an
elbow. If these are nearby, move the ground
stake in the opposite direction, away from
them.

2. Check for multiple lines by moving the
Receiver across the entire area between the
ground stake and the red cable’s clamp con-
nection to the pipeline. If a second or third line
are detected in the “straddle area”, move the
ground stake to the opposite side of the pri-
mary line to be located.

3. If multiple lines are present, use as low a fre-
quency as possible, such as 8kHz or .5kHz, to
minimize or eliminate “jumping” to other con-
ductive lines.
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OPERATION ON SITE

5. LOOP MODE

Fitting 1.

L] ]
[] []

Fitting 2.

Cable Drum.

m::::::;;‘:\‘ x

NOTE: The Loop Mode requires the optional

Cable Drum with 50 meter cable, or make
up your own length of wire.

The Loop Mode (or method) is often useful for
locating water mains and service lines in areas
with congested utilities. The Transmitter is oper-
ated in the Direct Mode, and cables are used to
directly connect the positive and negative leads
from the Transmitter to the fittings that bracket
the line(s) to be located.

1.

Look for two fittings/connections to the system
that bracket the line to be located. Service line
meters, hydrants, and valves are all suitable in
water distribution systems, but the pipes must
all be metal (and not plastic).

. Connect the positive lead (red) from cable

down to the further-most fitting and the nega-
tive lead (black) from the cable to a nearby fit-
ting.

. Set the Transmitter to 8kHz (or .5kHz for com-

pletely continuous conductors) to minimize sig-
nal “jumping”.

. Locate the buried pipeline with the Receiver

between the two Fittings (1) and (2).

NOTE: Any Pipelines beyond the Fittings will not
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OPERATION ON SITE

6. EXTERNAL COIL MODE.
(or INDUCTIVE SIGNAL CLAMP)

External Coil.

p 4

| B =)
Transmitter.
|| s /\) /\)m \/\’)

N AN

1. The External Coil Mode (or inductive clamp
mode) is used to energize insulated wires
such as telephone lines and low power
electric lines. The Transmitter is operated in
the Direct Mode, and the cables for the
External Coil must be plugged into the
connector on the side of the Transmitter.

2. Open the jaws of the External Coil (inductive
clamp) and close them around the insulated
cable. The ground shield for the cable should
be attached to ground at the opposite end of
the line to be traced. Switch the Transmitter
and Receiver to 27 kHz to induce the
strongest signal in the insulated line.

NOTE: The External Coil Mode requires the
optional Inductive Signal Clamp as shown
above.

NOTE: When the External Coil is clamped
around a power cable, wear Rubber
Gloves as a safety precaution to avoid
electric shock.
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OPERATION ON SITE

7. RADIO MODE

The passive Radio Mode employs only the PL-
2000 Receiver and the ambient radio signals
emanating from power lines, radio stations, and
other low frequency radio communications.
These radio signals are present all over the earth
and they often energize long pipelines, such as
water and gas lines.

N\
Power Transmission Lines. \

Radio Station.

A P gg
~ ~
Ces ESSIR
RN ~ el
~i¢ PL-2000 Receiver. NN
~ \\ N4

1. Press the frequency select key until “Radio” is
SubSurface PL-2000 displayed on the receiver’s screen.

PPELNE 8CABLELOCATOR

2. At the Operating Mode key (3), choose the
(ReceeR)
= “Peak” Mode. The Radio Mode only works with
“Peak” Mode.

S 3. Increase or decrease the sensitivity with the
up/down arrow keys until the “signal pyramid”
appears as two bars on the pyramid sides.

Note: The DEPTH function is not available in
Radio Mode.
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OPERATION ON SITE

8. SONDE MODE

The Sonde Mode is useful for locating non-metal-
lic pipelines, like PVC or asbestos/cement sewer
pipes, clay pipes, concrete, etc. that do not have
a “tracer wire,” A “Sonde” is a small battery pow-
ered transmitter that can be attached to a sewer
“snake”, other flexible rod, or a “PIG”, and
pushed, or flushed through the pipe.

Check the particular Sonde and PL-2000
Receiver together first outside of the pipe on the
ground. Confirm that the Receiver is detecting
~ the Sonde and measuring its depth correctly.

1. Turn ON the PL-2000 Receiver and press the
Operating Mode key until a small Sonde
appears in the upper left corner of the display.
Large Sonde. Small Sonde. .
2. At the Frequency Selection Key, choose 27
kHz, 8Khz, or a .5 kHz, depending upon the
frequency transmitted by the Sonde.

3. Turn ON the Sonde and lay it on its side. The
PL-2000 receiver detects the Sonde from the
side of the Sonde. When the Sonde moves
through the pipe, the receiver is faced parallel
to the pipe (and the Sonde) and not in the
direction of the pipe (90° from normal opera-
o N tion).
LED @f
OFF 4. A Sonde makes 3 peaks: A large one directly
over it and two “false” peaks, one off each end
Detectable Depth Detectable Depth

:3.5 meters by LO (Low). :3.5 meters. of the Sonde.
5 meters by HI (High).

25



OPERATION ON SITE

O]

SubSurface PL-2000

PPELNES CABLELOCATOR

POW/ER

SENSITIVITY

Display of Peak Mode

CABLE

SENS.30

N

Display of DIST Mode

CABLE SENS.30

9. LIVE CABLE MODE.

The Live Cable Mode is useful for scanning a job
site for buried, live power cables with 50/60 Hz
AC current flowing. The AC current must be flow-
ing and not just be “potential” current. (The Power
Line must be “USING” substantial current.)

1. At the Frequency Selection key, choose
“Cable”. At the Operating Mode Selection key,
choose either “Peak” or “DIST”. In the “DIST”
Mode the sensitivity is greater than in the
“Peak” Mode. Adjust the sensitivity to the maxi-
mum with the UP arrow key (to level 40).

2. Use the PL-2000 Receiver to scan for the
presence of live cables. When a live cable is
detected, it can be traced with the Transmitter
in the Inductive Mode and the Receiver
switched to the matching frequency 27kHz or
8kHz.

3. In the Live Cable Mode, the PL-2000

Receiver’s depth function is not available, and
the transmitter is not used.
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OPERATION ON SITE

W Depth Measurement in Peak and
Sonde Modes

The Depth Measurement function is available in
the Peak and Sonde Modes, and is nominally
accurate to +/- 5%. Like all pipe and cable loca-
tors, there must be at least 80 feet between the
Receiver and Transmitter in order for the Depth
Measurement to be accurate.

1. For Depth Measurement of a pipe or cable,
select “Peak” at the Operating Mode key.
( A) Locate the line exactly over the top of it with
the PL-2000 Receiver, and rest the rubber
“foot” of the Receiver on the ground or street.

2. Rotate the Receiver until it is directly facing in
the direction of the line and the signal is the
strongest.

3. Depress the “Depth” key and hold the
Receiver still for a few moments until the depth
is displayed in inches.

4. In the lower right corner of the depth display is
the Current Measurement normalized between
0 and 100. If multiple lines are present, the pri-
mary line has the highest current.

5. If the message TX POWER DOWN appears
on the Receiver, reduce the output power at
the Transmitter.

L

POWER
G SENSTIVTY

@
Illllllé||

27kHz SENS.30

inch /’ DEE

o
C=Y
L

Depth. Current Measure.
(000 - 100)
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OPERATION ON SITE

B Current Measurement in Parallel
Lines

Direct Mode.
27kHz SENS.30
~
-
ﬁ ED Ground Stake. _ I
&) inch 7 080 P 7
2N\ _ AQ
- -7 ~ ~
_ e - ~
Current Measure of < - - - - -
the pipe (1 s -
e pipe (1). - P -
s
- 7
-
-

27kHz ~ SENS.30
=
2060, ro

Current Measure of the pipe (2).

If two lines are within 2 - 4 feet of each other and
parallel to each other for at least 50 feet or more,
the primary line my induce a signal in the sec-
ondary line, particularly at higher frequencies
(27kHz).

The secondary line always has lower current
then the primary line, which should be energized
by the Direct Mode at the Transmitter to minimize
“‘jumping”.

-

. Locate both lines exactly with the PL-2000
Receiver and press the Depth key with the
Receiver directly over each line. Note the
Current Measurement for each line.

2. The line with the larger Current Measurement
value (0 - 100) is the primary line with attach-
ment to the positive (red) Direct Connection
cable at the Transmitter.

3. The ground stake should be moved as far
away from the secondary line as possible. If
the ground stake crosses over the secondary
line, both lines may have the same (or similar)
Current Measurements.
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APPLICATION

B How to locate the parallel pipes (by
Inductive Mode).

Figure 1. _ _

-
i N

Figure 2. NOTE: When parallel pipelines are detected, the
Direct Mode should be utilized when pos-
sible.

M By the Inductive Mode

As shown by the above figure 1, the Maximum
Bar Graph and Maximum Numerical Value are
continued between the points (A) and (B). In that
case, the two pipelines (A) and (B) must be locat-
ed separately.

1. Set up the Transmitter at the outside of the
pipeline (A) keeping the distance of 2 meters
or so to the pipeline (A) as shown by the
above figure.

2. Move the Receiver from the outside of the
pipeline (A) toward the pipeline (B). The Bar
Graph and the Numerical Value will be
changed as in the above example. The point of
the Maximum Bar Graph and the Maximum
Numerical Value of 080 is the location of the
pipeline (A).

3. When the pipeline (B) is located, move the
Transmitter to the outside of the pipeline (B).

NOTE: In cases where there are more than two
parallel pipelines in a short interval, the
Inductive Mode can locate only the two
pipelines on the outside.
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APPLICATION

B Locating Congested Utilities with the
Direct Mode

The Direct Mode in the Transmitter coupled with
the lowest frequency are the best strategies for
locating lines in areas with congested utilities.

1. Select the Direct Mode in the PL-2000
Transmitter and choose either the 8kHz or
.5kHz frequency. If the primary conductor to be
located is continuous, like a steel gas line or a
tracer wire, then choose the .5kHz frequency.
If the primary target is a water main, choose 8
kHz. For an insulated tracer wire, remember to
ground the far end.

2. Connect the positive (red) cable to a metal fit-
ting connection or valve for the target line.
Position the ground stake for the negative
(black) cable very close or directly over the top
of the target line. This minimizes energizing
the adjacent lines.

3. Because the ground stake is so close to the

target line, the distance located will be rela-
tively short.
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APPLICATION

B Locating Branches in Pipelines and Water
Services from the Main.

AN
m / > \? Branch Pipeline.

Locating branches in pipelines and service lines
from water mains can be done in the Direct Mode
or the Inductive Mode, but usually Direct Mode is
preferred. In the Direct Mode at 8kHz, the PL-
2000 Transmitter has maximum power.

—_

. In the Direct Mode, select a location for the
ground stake that is on the same side of the
main as the branch pipeline or service line. Put
the stake 10-15 feet away from the main to
maximize the power delivered to both.

2. Use “Peak” Operating Mode to have the great-
est accuracy for locating the branch line or
service.

3. Walk parallel to the water main 5 - 10 feet
away from it in the area where the branched
pipeline or service line is expected to be. Hold
the PL-2000 Receiver parallel to the main and
facing in the direction of the branch or service
line. When the Receiver crosses over the line,
it should respond immediately.

NOTE: The Peak Mode should be used in this
work.
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3-YEAR WARRANTY

B 3-year Limited Warranty

The PL-2000 is guaranteed to be free of defects
in materials and workmanship for a period of 36
months from the date of purchase by the end
user.

Abuse, battery acid and water/chemical damage
are explicitly excluded from warranty.

Subsurface Instruments, its owners and affiliates,
shall not be liable for any action, injury, property
or consequential damage sustained or expenses
incurred from the use or misuse of this product.

Liability under this warranty is absolutely limited

to repair service, or replacement of the instru-
ment, at the sole discretion of Subsurface.
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