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Consultation with SebaKMT

The present system manual has been designed as an operating guide and for reference. It is meant to
answer your questions and solve your problems in as fast and easy a way as possible. Please start with
referring to this manual should any trouble occur.

In doing so, make use of the table of contents and read the relevant paragraph with great attention.
Furthermore, check all terminals and connections of the instruments involved.

Should any question remain unanswered, please contact:

Seba Dynatronic Hagenuk KMT

Mess- und Or tungs technik G mbH Kabelmess technik GmbH
Dr.-Herbert-lann-Str. 6 Roderaue 41

D - 96148 Baunach D - 01471 Radeburg / Dresden
Phone: +49/ 9544 /68 — 0 Phone: +49 /35208 / 84 -0
Fax: +49/ 9544 /22 73 Fax: +49 /35208 / 84 249

E-mail ;: sales@sebakmt.com
http://www.sebakmt.com
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© SebaKMT

All rights reserved. No part of this handbook may be copied by photographic or other means unless
SebaKMT have before-hand declared their consent in writing. The content of this handbook is subject to
change without notice. SebaKMT cannot be made liable for technical or printing errors or shortcomings of
this handbook. SebaKMT also disclaim all responsibility for damage resulting directly or indirectly from
the delivery, supply, or use of this matter.
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Terms of Warranty

SebaKMT accept responsibility for a claim under warranty brought forward by a customer for a product
sold by SebaKMT under the terms stated below.

SebaKMT warrant that at the time of delivery SebaKMT products are free from manufacturing or material
defects which might considerably reduce their value or usability. This warranty does not apply to faults in
the software supplied. During the period of warranty, SebaKMT agree to repair faulty parts or replace
them with new parts or parts as new (with the same usability and life as new parts) according to their
choice.

SebaKMT reject all further claims under warranty, in particular those from consequential damage. Each
component and product replaced in accordance with this warranty becomes the property of SebaKMT.

All warranty claims versus SebaKMT are hereby limited to a period of 12 months from the date of
delivery. Each component supplied by SebaKMT within the context of warranty will also be covered by
this warranty for the remaining period of time but for 90 days at least.

Each measure to remedy a claim under warranty shall exclusively be carried out by SebaKMT or an
authorized service station.

To register a claim under the provisions of this warranty, the customer has to complain about the defect,
in case of an immediately detectable fault within 10 days from the date of delivery.

This warranty does not apply to any fault or damage caused by exposing a product to conditions not in
accordance with this specification, by storing, transporting, or using it improperly, or having it serviced or
installed by a workshop not authorized by SebaKMT. All responsibility is disclaimed for damage due to
wear, will of God, or connection to foreign components.

For damage resulting from a violation of their duty to repair or re-supply items, SebaKMT can be made
liable only in case of severe negligence or intention. Any liability for slight negligence is disclaimed.
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1.2

Technical Description

Introduc tion

The HL 500/5000 leak locator comprehensively deals with finding leaks in pipe networks
for the supply of drinking water. The equipment can of course be used on other pipe
systems, provided that the liquid comes out of the pipe under pressure and that the
resulting noise carries to the surface of the ground. With the HL 500/5000 it is possible
to both pre-locate and to pinpoint the location of the fault. With a special Dual Segment
Analysis (DSA) display, both the minimum value of the constant noise as well as the leak
noise can be recognised. With the ‘Mute’ option, used when moving the ground
microphone, a new minimum display results. A comparison of the measured values is
thus always possible. In the ‘HISTOGRAM' function, each measurement location is
stored, one by one.

This equipment is the first instance where computer supported reduction of extraneous
noise is used, where impulse type disturbances are acoustically suppressed. Preferably,
only constant noise (as produced by a leaking pipe) is displayed as a minimum value.

When locating plastic pipes with the assistance of an RSP3 ‘pipe pecker’, picking up
impulses is then desirable and improves the results. For this reason, the HL 5000 has a
special pipe location mode that is activated, after switching on, by pressing the symbol
button.

Another important function of the HL 5000 is the noise level recording with which the
course of the development of the noise is shown on the LCD display as a graph over
time.

Finally, by means of the H, version of the HL 500/5000 not only leak noises can be
determined but also tracer gas. For this purpose a gas sensor is connected to the device
instead of a ground microphone.

Construction

The leak location equipment is in a splash-proof housing made of robust plastic. The few
control buttons are so arranged that they can also be operated wearing gloves. The
display is equipped with backlighting. That means that work is also possible under poor
lighting conditions, or at night.

The batteries required to supply the power are housed in the base of the equipment
behind a cover which is easy to open to quickly exchange the batteries.

The connections for the microphone / gas sensor and headphones are on the two sides
of the equipment and can be quickly plugged in or removed.
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Technical Data

The HL 500/5000 leak locator is specified by the following technical parameters:

Analysis bandwidth:

0 Hz — 4000 Hz

Filter cut-off frequencies:

0-70Hz, 106 Hz, 160 Hz,
240 Hz, 360 Hz, 540 Hz,
800 Hz, 1200 Hz,

1800 — 4000 Hz

Histogram recordings:

9 dual displays

Storage of noise levels: 3—10-30 min
Display 130 x 36 mm: LCD display
LCD illumination: available

Power supply 1:
Power supply 2 (option):

10 x AA batteries, (1.5 Volt)
12 x rechargeable batteries (1.2 Volt)

Operating time:

> 35 h (battery),
> 15 h (rechargeable battery)

Storage: 9 measurements
Mute button: available
Operating temperature: -10to +50 €
Storage temperature: -10to +70 T
Protection class when in operation:

IP 54

Dimensions (L x W x D):

215 x 95 x 110 mm

Weight: HLE 5000
Weight: PAM W-1

1200 g (with batteries)
3.5 kg (with carrying pole)

Weight: PAM U 500 ¢

Additional data of HL 500 H, and HL 5000 H,:
Analysis bandwidth: 0 — 10000 ppm
Sensitivity: 0.7 ppm H, in air
Response time: <1sec
Warm-up time: 6 sec

Operating life of the replaceable

2 to 5 years (depending on intensity of use)

gas sensor




1.4 Scope of Delivery

1.4.1 HL 500/5000 Equip ment

Leak location equipment with batteries HL 500 or HL 5000
Headphones KR 2
(extraneous noises filtered)
Carrying strap
Case HLK
Operating instructions
1.4.2 Selectable Microphone Se ts

Professional set consisting of:
Piezo ground microphone PAM W-1
(with wind shield)
Connection cable to PAM W-1 VK 65
3-point foot adapter PAM W-1D
Carrying pole for PAM W-1
Universal PAM U microphone PAM U
Magnetic adapter
Sensor rod
3-point foot for PAM U PAM U-D
Extension rod VST T-1

Ground microphone (with wind shield) consisting of:
Piezo ground microphone PAM W-1
(with wind shield)
Connection cable to PAM W-1 VK 65
3-point foot adapter PAM W-1D
Carrying pole for PAM W-1

Ground microphone:
Piezo ground microphone PAM B-1
Connection cable to PAM W-1 VK 65
Carrying pole for PAM B-1

Universal microphone:
Universal microphone PAM U
Magnetic adapter
Sensor rod
3-point foot adapter for PAM U PAM U-D
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1.4.3 Gas Sensor Set

Handheld sensor PAM H2
Telescopic rod with rubber sleeve and connection cable

1.4.4 Optional Accessories
Radio module for wireless transmission between PAM 868
microphone and amplifier
Sensor rod extension VST T-1
Special headphones KM2
(highly insulated from extraneous noise)
Sliding adapter 42 mm AD S-42
Sliding adapter 20 mm AD S-20

Magnetic adapter




2 Design

2.1 Control Elements

LCD display with
backlight

ON/OFFand HYDROLUX °

Volume
control

backlight
button

Mute
button

Fig 1 : HL 500/5000 con trol panel

/[
<ll| 6
[-

Soft keys
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2.2 Connec tor Sockets

The sockets for the microphone / gas sensor and the headphones are on the two sides
of the equipment. The connections are shown in fig 2.

@ @

Headphones Microphone and
connection gas sensor
connection

&)

®

Fig 2 : Side view left and righ t with connec tor socke ts

The sockets are only suitable for headphones, microphones and gas sensors from
SebaKMT. Connecting other accessories can lead to equipment failure or damage to the
HL 500/5000.

2.3 Battery Chamber

After opening the base flap (fig. 3) the battery chamber is accessible. When fitting the
batteries make sure that the polarity is correct.

Locking screws

Fig 3 : Base plate with locking screws
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2.4

2.5

2.6

Automatic Battery Monitoring

When working with the leak detection equipment, the state of the batteries is monitored
continuously. Should the battery voltage drop too far, this will be indicated by a flashing
battery symbol in the top right of the display.

From that point, there is about 4 hours of battery life remaining.

When you have to change the batteries, change all 10 batteries at one time!

lllumina tion o f the LCD Display

By briefly pushing the on/off button when the equipment is turned on, the
illumination for the display will be activated / deactivated.

Microphones

The microphones are connected to the leak location equipment via a cable. The socket
for this connection is on the right hand side of the equipment (Fig 2). To record the
sound of leaks there are various sensors / ground microphones available. A sensor rod
microphone is used to listen to sounds from directly accessible pipe parts, such as
hydrants or valves. Each sensor is used as follows:

26.1 PAM W-1

The PAM W-1 is an active piezo ground microphone for roads and T
hard ground coverings. The microphone is particularly well shielded
from the wind, using a bell-shaped guard. The carrying pole can be
removed with a quarter turn to the left. This is particularly useful in
reducing extraneous noise to a minimum when there is a strong wind.

For this ground microphone a VK 65 connection cable is required.

Impor tant note: Piezo-electric microphones should no t be
subjec t to shocks, so place them gently in posi tion!
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26.2 PAMU

PAM U was developed primarily as a sensor rod or contact microphone, but can be used
universally by exchanging the contact point for various adapters.

Sensor rod varian t;

In this variant the PAM U is suitable for listening to valves, hydrants or
even directly on a pipe.

It is particularly good when used as a ground microphone on soft ground
(soil, meadow etc.). Push the point as deep as possible into the ground

to get optimum acoustic contact to the source of the noise. When using
an extension rod VST 1 the working posture is more comfortable but, due
to the extension, wind and surrounding sources of noise are more
intrusive.

Take care: When pulling the microphone out, always pull the body of the
microphone and not the cable, otherwise you may damage the cable.

Fig4 : PAM U with sensor rod

Magnetic varian t:

When you hold the microphone, even the smallest movement creates
loud noises that can interfere with the measurement. It is thus ideal if you
can let go of the microphone during a measurement. The magnet

screwed in at the front is suited to that. Due to the high holding force of
the magnet an excellent acoustic coupling is achieved. This is however
only possible when in contact with ferromagnetic materials, not with
plastic, some stainless steels, etc.

Take care: When removing the microphone from a valve, always pull the
body of the microphone and not the cable, otherwise you may damage
the cable.

Fig5 : PAM U with magnet

3-point foot varian t:

By screwing in a 3-point foot, the PAM U can also be used as a ground
microphone on a hard surface. Surrounding noise, particularly wind, is
not so well screened off as with the ground microphone PAM W-1, but
nevertheless very good results can be achieved with this variant.

Fig 6 : PAM U with 3-point foot
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2.7

2.8

Gas Sensor

For leak location using tracer gas the HL 500 H, and the HL 5000 H, are available. They
come with a gas sensor placed in a telescopic rod.

Handle

Connectlon cable
Thread —» |

Rubber sleeve ——

Fig 7 : Gas sensor in a telescopic rod

Due to the telescopic function, the sensor rod can be adapted to the user’s individual
height. The sensor rod is connected to the microphone connector (see Fig 2) on the right
hand side of the device. The gas sensor is located at the bottom of the rod and covered
by a rubber sleeve.

Headphones

The KR 2 headphones with ambient sound insulation are supplied as standard. These
electrodynamic headphones reproduce leak sounds well. Other models of headphone
should be avoided if at all possible, as hearing protection to VBG 121 can not be
guaranteed. According to para. 10 VBG 121 the headphone volume may not exceed
85 dB.

The KM 2 headphones with particularly effective ambient sound insulation are available
as an accessory.
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3 Commissioning

3.1 Connecting Accesso ry Parts

Before switching on the HL 500/5000, connect both the headphones and the
microphone / gas sensor. The reverse is true when switching off: Always switch the
equipment off first and then remove the sensor and headphones.

3.2 Switching the Device On

By pushing the ON/OFF button the equipment will be turned on. The start image
then appears together with the current version number and the battery status.

r )

HLE 5000
www.sebakmt.com (&

\ S I I — | y

Fig 8 : Start image wi th version number \_l Battery status

After a few seconds the opening menu appears with the last equipment settings.

Setting the
headphone volume

( 0 —4000 Hz A
? | | | :I'(I)0 | | | 2(I)O
150 |
50 I
O [ a7\ < >
\
Fig 9 : Opening menu a fter switch-on Amplification
setting

11
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3.3  Adjusting the Volume

Using the two buttons on the right (see Fig 10) the headphone volume can be set. To
start a measurement, medium volume — 3 scale units - should be selected.

D
29

Fig 10 : Setting the volu me

3.4 Setting the Gain

The amplification of the microphone signal, the gain, is set via the two soft keys, bottom
right (see Fig 10). The gain is shown via a horizontal bar. On top of this bar the gain

values of 1 to 8 can be seen.

12345678
| < »> |

Fig 11 : Setting the gain

To start a measurement, medium gain e.g. 3-4 should be selected.
Changing the gain affects the level bar and the volume in the headphones.

12
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3.5

The Amplification Display

The bar display (Fig 12) shows both the current value of the sound picked up and the
amplified sound.

The lower, thicker bar shows the minimum value of the measurement. When considering
the nature of a leak sound, which is a continuous noise, the display of this value
provides a much better result and is much less susceptible to pulses of interference.
This minimum value is recalculated after the mute button has been pushed.

/—l Current value

( y{ 0 —4000 Hz )
1

0 200

o
150 i
50 * ﬂ
® | \‘II. |~ - \| < >

‘_l Minimum value

Fig 12 : Current and minimum value

¥_

|

13
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3.6

Lower
cut-off

3.6.1

Setting the Filter (HL 5000 and HL 5000 H , only)

Filter settings on the HL 5000 are very easy.

Use the soft key button e e “ "\l in the main menu, to get in to the filter
settings.

As you can see in Fig 12, in the centre of the display, there are 9 vertical level bars.
Underneath, there is a horizontal bar, which identifies the selected filter range.

The lower and upper cut-off is shown to the left and right of the bars respectively.

Upper
106Hz 24 Hz 540Hz 1200Hz le)foff

0- 70HZ \160HZ 360HZ/800H2/ 1800 -4000Hz

AX \kll.ll/ i = ﬂ\

I 1800 —
4000

\|ESC. /_\ > |4-

Fig 13 : Filter settings \—l Filter range

The following 9 cut-off frequencies can be set:
0- 70, 106, 160, 240, 360, 540, 800, 1200, 1800 - 4000 Hz

Adjus ting the Lower Cu t-Off Frequency

To adjust the lower cut-off frequency, use the two soft key buttons underneath /_ as
you can see in Fig 14.

HYDROLUX ®

. .

Fig 14 : Adjus ting the lower filter cut-off frequency

1800
4000 Hz

> |

14
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3.6.2

3.7

3.7.1

3.7.2

Adjus ting the Upper Cut-Off Frequency

The upper cut-off frequency is adjusted in a similar way, using the two soft key buttons
to the right, underneath RN (see Fig 15).

HYDROLUX °©

P PR

. ..I _II.II 540 Hz
[ESC. [ <« S~ > | < ~ > |

Fig 15 : Adjus ting the uppe r filter cut-off frequency

For the two cut-off frequencies, you can set the 9 frequencies specified above and can
thus easily set the special filter range for every measurement.

After the filter range has been correctly set, use the soft key button ‘ESC’ to return to the
main menu.

Filter Selection in Prac tice

The decision about the filter settings has to be made by the user. In general, one can
say that, for measurements with ground microphones, lower frequency ranges should be
chosen. For measurements directly on the pipe or valve using the sensor rod, higher
frequency ranges should be chosen. Should a measurement not be successful, then a
broadband setting is to be recommended, to ensure that none of the leak sound is
filtered away.

Filter Selection A (Ground microphone PA M W-1, PAM U with 3-point foot)

As a standard setting, a filter from 240 Hz — 540 Hz should be used. Particularly with
plastic pipes and pipes at low operating pressures, lower frequencies can occur.

Filter Selection B (Pam U with sensor rod )

For measurements directly on the pipe with the sensor rod, the frequency range should
be set to 540 Hz - 1200 Hz.

15
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3.8

3.9

Mute Button

To move the ground microphone, you should first of all push the mute button . (see
Fig 1). This causes the sound in the headphones to be interrupted and the current level
will be ‘frozen’. This means that your hearing is protected as the loud contact noises are
suppressed. After you have chosen a new location for the ground microphone, the mute

button should be pushed again. This switches the headphones back on, the level
display is updated and the minimum is recalculated.

Histogram Func tion

The ‘Histogram’ function is used to be able to compare a series of sequentially recorded
measurements. This can be used when pre-locating a burst pipe with a sensor rod
microphone as well as when pinpointing the actual leak. For the HL 500/5000 a maximum of 9
measurements are displayed.

After pressing the lll- soft key button (see Fig 1) the LCD display switches to the
histogram view and the first histogram is activated.

The individual histogram displays consist of a dual segment analysis (DSA), which show
the current value and the minimum value. This DSA is shown in Fig 16. The narrow
segment stands for the current value and the wide segment shows the minimum value,
which is of particular significance when looking for burst pipes.

Current noise

Minimum noise

Fig 16 : Dual seg ment analysis (DSA)

16
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3.10

With the first push of the mute button . the current measurement is stored and
simultaneously displayed. In this way, nine values can be stored, one after the other.
When more than nine values are measured, the first value will be deleted and all other
values will be shifted one position to the left. The last nine values are thus always
available.

gu A
|ESC |<-— >] |

Fig 17 : Histogram measuremen t

The histogram measurement as shown in Fig 17 shows very different current values. On
the other hand the 5th DSA shows a clear maximum for the minimum values. The burst
pipe is thus in the vicinity of the 5th measurement location. Additionally a small graphical
symbol indicates the maximum measurement for easy recognition. To leave the
histogram measurement, press the ‘ESC’ soft key.

Long -Term Measuremen t Function (HL 5000 and HL 5000 H ; only)

This function is intended to record sounds over a programmable period and then display
as a graph. With this method the identity of a water pipe can be established by recording
the flow noise of a valve. To do that, the microphone is put onto the pipe and the long-
term measurement is started. Then, you close the valve for a certain time (at least 2
minutes) and then open it again. If the pipe at the listening location is identical to the
shut-off pipe, then this should be visible on the sound level curve. In Fig 18 a sound level
curve like this is shown.

3 min. a

-._—ﬂ

\IESC ->|J

Fig 18 : Long -term measuremen t

To set this function, the @ soft key is pushed (see Fig 1).
The menu for the long-term measurement will appear as in Fig 18.

17
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3.11

3.12

To specify the duration press the @ soft key (time) repeatedly until the required
measurement time is set, as shown top right in the display. Recording durations of 3 —

10 — 30 minutes are available. After setting the duration, push the > (start) soft key.

The measurement will start and could be stopped early by pressing the (stop) soft
key.

Acoustic Pipe Loca tion using the RSP-3 or PWG 2000 (HL 5000 and HL 5000 H ,
only)

To switch the HL 5000 into this mode, after switching on, soft key 2 (underneath the
impulse symbol _I LI 1_ ) should be pressed whilst the welcome image is displayed.

The HL 5000 is now in pipe location mode, shown by the impulse symbol at the top edge
of the display.

This mode of operation is particularly suited to display impulse noise, such as the
tapping of the pipe pecker (RSP-3) or the PWG 2000. The harizontal level bars respond
particularly sensitively to impulses, the bar is shown much larger and is delayed more
and the filters are set to lower frequencies Of course, if required, the filter frequencies
can be altered as usual.

The HL 5000 stays in pipe location mode until it is switched off. After being turned on
again, it will be in normal mode.

Switching the Device O ff

The equipment is switched off by a longer press on the ON/OFF button . Any
measurements stored will be lost. After 35 minutes in operation, the equipment switches
off automatically.

In histogram mode lll- the equipment will also switch off automatically after
35 minutes, as long as the mute and the illumination button are not used.

18
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4.1

4.2

Leak Loca tion using T racer Gas (HL 500 H, and HL 5000 H, only)

The HL 500/5000 in ‘H,' version cannot only be used for conventional leak noise location
using a microphone, but also for leak location by means of tracer gas. For this purpose,
a gas sensor (see Fig 7) is connected to the device instead of a microphone. Then, the
device automatically operates in ‘gas mode’ after start up. The display shows the gas
mode menu:

Current value Current value numerically
graphically in ppm

[ ] Wll. | to [« o... 1000 '>|)

Fig 19 : Gas mode menu a fter switch on

Operating the system in gas mode is very similar to operating in standard ‘noise location
mode’ as the functions of both modes are almost the same. The measured gas
concentration is displayed graphically (as a bar graph) and numerically (in ppm).
Simultaneously the measured gas concentration is indicated by a sound signal through
the headphones (deeper sound —> low gas level; higher sound —> high gas level).

Adjus ting the Volume

Works as described in section 3.3.

Adjus ting the Sensitivity

Using the two soft keys bottom right, the sensitivity of the system can be set. One of the
following ranges can be selected:

20 ppm

50 ppm

100 ppm

500 ppm
1000 ppm

... 5000 ppm
. 10000 ppm

ecNeoololNoNeNel

19
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4.3

4.4

4.5

The currently selected sensitivity range is displayed above the soft keys.

[« 0 ... 1000 +]

Fig 20 : Adjus ting the sensi tivity

Performing a Zero Balance

It is recommended to perform a zero balance prior to every measurement. In order to do
so, hold the gas sensor up in the air, far from the ground, and press the soft key under
the ¥ 0 symbol briefly. Wait for the numerical gas value to even out at approx. zero,

then press the soft key once again in order to finish the zero balance and to return to the
gas mode menu.

Performing a Measuremen t

The procedure in locating tracer gas doesn't differ from the procedure in locating leak
noises: put the gas sensor on a measuring point on the ground — read measured value

from the display or listen to the sound on the earphones — press the mute button
(see also section 3.8) — go to the next measuring point — press the mute button again —
read measured value —and so on ...

Histogram Func tion

As described in section 3.9, by the help of the histogram function the last 9 recorded
measurements can be displayed in form of bar graphs. The function is available in gas
mode, too. The handling is the same as in noise mode. The only difference is that the
dual segment analysis (DSA) isn’'t needed because every bar graph represents exactly
one measured gas level.
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5.5

5.6

Trouble -shoo ting

Can't switch on

Presumably the headphones are not plugged in or headphones are being used which do
not belong to the system.

Battery monitor does no t react

One or more batteries are incorrectly fitted. Open base flap and check the polarity of the
batteries. See Fig 3.

If the polarity of all of the batteries is OK, the state of every single battery must be
checked.

No sound can be heard

With working equipment there are two possibilities:

a. Headphones not fitted, or fitted incorrectly

b. The mute button . is active, which means that the headphones are switched

off. Press the mute button . again to restore the sound.

Scratching sounds in the headphones

This is usually caused by a poor contact. Check all contacts.

Gas mode : full de flection doesn’ t go down

The gas sensor is saturated and cannot be used for a period of time (approx. 1 hour
depending on the degree of saturation).

Gas mode : no deflection (display cons tantly shows ‘0’ )

a. Perhaps the gas sensor came into contact with water. In this case the sensor is
damaged and must be replaced.

b. Maybe the end of the sensor’s operating life (between 2 and 5 years) is reached. It
must be replaced.
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