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A pre-insulated heating pipelines with a resistance alarm system as a
tested system.

From a measuring point of view, a pre-insulatedihggipelines with a resistance alarm system
is a tested system consisting of the following elata: carrier pipe (steel), polyurethane
insulation, alarm loop, casing pipe. The alarm loopsists of: a non-insulated resistance wire or
with perforated resistance (e.g. NiCr8020) andanlated copper wire. The resistance wire has
a characteristic resistance state@im. Whereas, the copper wire acting as a returte riau
electrical measurement signals, is characterizeslbly a low characteristic resistance that its
impact on the test results is often ignored. Alge tb its complete electrical insulation from

other elements of the alarm system. Both wiregpkaeed in polyurethane insulation filling the
space between the carrier pipe and casing pipd&algean at least one of the pipes makes the
insulation soaked with water. As a result, its &leal resistance changes. Galvanic voltage
between the resistance wire and carrier pipe {sts) appears. These changes may be observed
through periodic resistance and voltage measurentetiveen the resistance wire and steel pipe.
The measurement results show the water saturagigred of the polyurethane insulation. An
alarm loop resistance wire enables the determimati@ leak (moisture) location.

1. Types of measurement information and their prese  ntation by an
LH-20S device.

An LH-20S instrument may be used to measure thsta@se and voltage (e.g. galvanic) of
polyurethane insulation, and the resistance ofl@maoop. The resistance value is automatically
converted into the length of the tested districitimgy pipelines section. Whereas based on the
measured polyurethane insulation resistance vdlisepossible to calculate the MH degree of
humidity or C direct short-circuit of an alarm cabVith a steel pipe. The relationships between
the insulation resistance value and the MH or Gupater are shown in table no. 1.

Polyurethane insulation Direct shorting of an alarm wire Polyurethane resistance value

degree of humidity (MH) and a steel pipe range
1 1 100£2+50002
2 2 50002+1.2k€)
3 3 1.2kQ+5kQ
4 4 5kQ+20kQ
5 5 20kQ+65k(2
6 6 65kQ2+200k<)
7 7 200k€2+300k2
8 8 300kQ+450kQ2
9 450kQ+1MQ
10 1IMQ+3MQ
11 3MQ+10MQ
12 10MQ+20MQ
13 20MQ+30MQ
14 30MQ+50MQ
0 >50MQ

table 1



In a resistive system, the length of an alarm laog a heating pipelines section is calculated
from a measured resistance wire valllge technical conditions stipulate that the maximum
length of a resistive alarm loop is 1000 m. Fos tkngth, the polyurethane insulation degree
of humidity should satisfy the condition: Mt 2. The minimum polyurethane insulation
resistance value for sections shorter than 1knecaceilated based on the formula:

Rmin
= R ——
L fobs

R [MQ] - minimum value of polyurethane insulation resistafar a heating pipelines section shorter than

1km.
Rmin [MQ] — minimum value of polyurethane insulation resis&afor a heating pipelines with a length of Lmax =

1km;

Rmin = 10M) (MH=12)
L [km] - tested heating pipelines section lengths Lmax
Lmax[km] — maximum lengths of a heating pipelines sectidh wiresistance alarm system; Lmax = 1km.

A leak (moisture) in operated heating pipelineéecsalized mainly when the moisture degree of
polyurethane insulation satisfies the condition MHO.

In an LH-20S instrument, measurement results aludiledéion values are presented on a backilit,
alphanumeric LCD. The backlit meter indicationdiebnsists of two rows containing 16
character fields each. The first row displays:
*voltage between a resistance wire and a carrier (siigel);

» polyurethane insulation MH moisture degree value;

» polyurethane insulation resistance valu@,[KMQ)];

or

» direct shorting C value of an alarm wire and algqigee

» direct shorting resistance valu€JkMQ];

» steel pipe magnetic connection contact resistaakesy
The second row of the alphanumeric display shows:

* length value [m] of the tested heating pipelinegise;

» alarm loop resistance valu@]f
Apart from the information of numerical nature, ttexessages are also displayed. The first row
of the display states reasons preventing the meamnt of polyurethane insulation resistance:

» Brak kontaktu ( No contact) - bad quality of the magnetic connector with a&lspape;

» Kontakt (Contact)? 0.1+3KQ2 - too high contact resistance of the magnetic comnect

with a steel pipe;

» Zwarcie (Shorting) - metallic contact between a steel pipe and alagp.
The second row of the alphanumeric display showsespreventing the alarm loop resistance
measurement:

* Przerwana petla (Interrupted loop) - electric gap in an alarm loop circuit.

* HI - alarm loop resistance (length) measurement rargeeded.
Please note that there is logical consistency eiviee type and the display location of
measurement results and text messages.
In addition, LH-20S displays information on own paveupplies running flat. Since the meter is
supplied from two batteries placed one over themtine message text is as follows:



e Goérna bateria (Upper battery) - replace the upper battery;
» Godrna bateria (Bottom battery) - replace the bottom battery.
Used batteries shall be stored in containers fed ustteries.

Practical advice.

The “upper battery” in the LHS20S has very low poWad. After the “Dolna bateria’Bottom
battery) message is displayed, swap the batteries anthaerthe measurement for some time
more.

2. Types of measurement information and their execu  tion methods.

3.1 Basic measurement execution.

The basic measurement provides the most informatout the condition of a tested pre-
insulated heating pipelines with a resistance alaop. In certain cases, usually emergency, this
information suggests the execution of additionahsueements, aimed at detailed determination
of the cause and location of a damage. The methodnmecting the LH-20S during a basic
measurement is shown in fig. 1. Make sure thaataen loop wires are shorted on one end of
the tested heating pipelines. The shorting mayxeelged in a junction or measurement box, etc.
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Fig. 1. Basic measurement.

After careful execution of the connection, in a manshown in fig. 1., press and hold the
START switch of an LH-20S meter. First, the disphall show information regarding the device
(type, serial no.), and then the values of the omemsents and calculations. An indication
example is shown below.

MH=0Q 90MQ
1000m 5736

The first row of the display provides: the calcathpolyurethane insulation MH moisture degree
value, measured polyurethane insulation resistaake. While the second row of the
alphanumeric display shows: the calculated lengthevtested heating pipelines section in [m],
measured alarm loop resistance valg [



Practical advice.

When conducting work associated with installingadarm system, carry out the basic
measurements as often as possible. The used imstitsishall provide accurate information on
the quality of the performed work. The correctnafsthese statements can be demonstrated by
using the example shown in figure 2. It shows, sal@matic manner, three fragments of a
heating pipelines, which are to be interconnectéte obtained values of MH moisture degree
and polyurethane insulation resistance measureme=utits are given next to each of them. Let
us now consider two cases.
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Fig. 2.

CASE 1. A fitter performs the measurements witimstnument, which measures the MH
parameter and the polyurethane insulation resis¢anc

Preliminary moisture measurements, performed sdpbrdor each network section, indicate

poor alarm system. MH=0 indications are not satistay, if the polyurethane insulation

resistance values at each pipeline section are gua0OMQ. The connection effect may be

forecast even before they are executed. The regydtdyurethane insulation resistance value of

two connected sections shall be:

Rz = g2 = D0 MO]=25M0 » MH =13
and after adding section 3:

Re= BB _ 20134014 168M0 > MH =12

The fitter shall not give in to the suggestions ailtinot be attempting to correct the previously
executed connections between three network sectidms/she performed the work on his/her
own, he/she will regret not having conducted chaelasurements of polyurethane insulation
resistance. In consequence, he allowed moistuse thosed in a cable joint (joints) of each of
the executed network sections.

CASE 2. A fitter performs the measurements witlusigeof an instrument allowing the
measurements ohly the MH moisture degree of polyurethane insulation.
Measurement performed separately for sections 12apidthe heating pipelines indicated very
good alarm system condition (MH=0). However, afigecuting a connection between these two
sections, the moisture degree value is MH=13. ftasyet a critical situation. Such will be
caused by adding section 3. The indication wilhtdecrease to MH=12.
Three, apparently very well executed sections(MH@n alarm system, after being
interconnected, barely meet the technical cond#ticegarding the moisture degree (M#2).



An inexperienced fitter will succumb to the suggestand will look for mistakes in the recently
executed connections between three pipeline saction

3.2 Auxiliary measurement method if MH___ <11 or in the case of a ZWARCIE
(SHORTING) or C message.

Indication examples of an LH-20S:

MH=9 0.8MQ Shorting C =7 0.2MQ
1000m 5736 1000m 5736Q 1000m 5736Q

Each of the discussed emergency cases should &tedoand removed. The selection of the
mode of action depends on the alarm loop coppex wgulation conditions. If, as per the
assumptions, a copper wire is not in direct eleatrcontact (shorting) or through moisture with a
carrier pipe, then the localization is performethgs typical method and typical instruments
(e.g. LP-10S). A copper wire insulation conditiamghecked by performing an auxiliary
measurement with an LH-20S device. A measuremestésyconcept is stated in figure 2. It
should be noted that a resistive alarm loop is apehoth ends of a tested heating pipelines,
and a blue measuring lead of an LH-20S instrumeas ¢hot participate in the measurement.

Fig. 3. Checking the condition of a copper wireuilagion.

Only an LH-20S indication shown below is a confitioa of a good condition of copper wire teflon ifetion.

MH=0£2 >99M)
Interrupted loop

A Przerwana petla (Interrupted loop) message arises from the selected measurememadneth
(no blue lead) and does not have any significandbkis case. After obtaining measurement
results other than the ones stated, make sura bak localization measurement is not burdened
with a very large error. It may even turn out ttlatermining a moisture location is impossible.
Such is the case when the MH parameter reachegdlmgs or instead of the measurement
results regarding the resistance of insulation betwa copper wire and a steel pipe, a Zwarcie
(Shorting message appears.



Practical advice.

One, very important conclusions, stems from thesmiglsionsprior to locating a leak

(moisture) or a shorting in a pre-insulated heating pipelines, we must always first check the
current condition of alarm loop copper wire insulation.

A typical symptom of the impact of copper wire lagan damage occurring during an attempt
to locate a leak or shorting are results indicatitgit a failure occurs on a heating pipelines end
exactly opposite relative to the measurement mosithfter moving to the indicated location and
reattempting the localization, it turns out thaettietermined failure location is at the end of the
heating pipelines, where we performed the firstsneament.

And so on.

Accidental shorting between a copper wire and algtge or insulation damage at a moisture
location, virtually excludes it from the measuretsemhe shorting location may be determined
only with a reflectometer. Similar to the case déd@ation with very high moisture between a
copper wire and a carrier pipe.

When measuring a heating pipelines, we need tormdraethat it is formed by two twin
pipelines: supply and return. Therefore, when lowatnoisture occurring simultaneously
between a resistance and copper wires and a sipe] ip is possible to replace a damaged
copper wire with a good wire “borrowed” from a twadarm loop. If this helps us find the failure
location relative to the resistance wire, it wik ihighly likely that it is also a damage location
(does not rather concern a shorting location) af topper wire insulation.

A damaged copper wire may be, when locating masteaplaced by a resistance wire
“borrowed” from a twin loop of the other pipelin@f course, provided there is no electric
contact with a steel pipe (MH=0; >99#). However, in the described case, the manner of
calculating a leak (moisture) location will changéhe tested heating pipelines fragment, with
such formed alarm loop is twice as long as statethe assembly diagram. (Heating pipelines
and alarm loop lengths are measured along the tasce wire.)

In a similar manner, but for a completely differgnuirpose, the aforementioned auxiliary
measurement for an alarm loop resistance wire idoeted. A measurement system concept is
stated in figure 4.

Fig. 4. Checking the degree of moisture betweessestance wire and a steel pipe. Shorting
detection

The primary reason for taking this measurementldi@further explained in the Practical

advice chapter. At this point, it should be addeat it is sometime performed somewhat
spontaneously, after detecting moisture betweespaer wire and a steel pipe within a tested
heating pipelines. The confirmation of the detestadie for both wire types is sought after at that



point. Usually, also after detecting moisture, tieained results are compared. Conclusions
may be drawn from that very rarely. However, wentdwaste such an opportunity.

Cases, in which after detecting moisture in a brettheating pipelines one can immediately
proceed with locating a moisture position are ragen when an auxiliary measurement showed
a good condition of copper wire insulation. It nfegppen that there are a few leak (moisture)
locations, and acting without proper discernmerg, will not be able to find any of those for a
long time. First, one should divide a moist alawop into sections, opening the connections in
junction boxes (BS-AD; PPA) or at any other posslbtation. Next, using the auxiliary
measurement (fig. 4) described above, the moistwed for each section is measured. Next,
when moisture is present at two or more sectiol@naloops are formed by connecting (e.g. in

a junction box) the end of the “moist” wire (M¥L1) of one pipe with the end of a twin section of
a “dry” wire (MH=0; >99M Q) of the second pipe. Only for alarm loops cong&dan such a

way, are the leaks (moisture) localized. Note #ratlarm loop formed of two resistance wires in
different pipes, has a length twice as big as #ilaesstated on the assembly diagram for a tested
heating pipelines fragment. In addition, if a netw branched, an extension of a resistance
wire in a branch may be a copper wire. Thereforeewforming substitute loops, the alarm
system diagram shall be used.

It sometimes happens that both parallel (from tigeg) wire sections, which we want to use to
form a substitute loop, indicate moisture. Thentlie purposes of localization, we use an
additional copper wire lead outside of the testections of a heating pipelines.

3.3 Method for conducting an auxiliary measurement after displayed
Przerwana P etla (Interrupted Loop) or HI message, or changing values of
alarm loop length and resistance measurement result  s.

Auxiliary measurements are performed when the mreagent information referred to in the title
occur during the basic measurement. The first i@atb aPrzerwana Fetla (Interrupted Loop
message should be checking all measuring leads bifa20S instrument and all available alarm
loop connections (junction boxes, connectors oftpivelded to steel pipes). A confirmation of a
good condition of measuring leads (red and blueptsaining the indications of Om and @4n

the second row of the display after shorting them.

Examples of possible indications of an LH-20S mstignalling a gap in a resistive alarm loop
are shown below.

1) MH=0 >99M 2) MH=10 2.2\Md 3) MH=0 >99M2
Interrupted loop Interrupted loop HI
4) MH=6 0.2MQ 5) MH=4 12k | changing over a wide range

HI 653m 3748_ | measurement result values




For typical alarm loop damage, induced by typical ausesthese indications are interpreted as
follows

Indication 1.

Moisture (MH=0; >99M2) between an alarm loop and a steel pipe doesppa&aa at the gap
location. Impossible to determine the number oédesf. At least one of the two types of wires
forming an alarm loop was damaged.

Indication 2.

Moisture is present (MH=10) at the alarm loop gagation. Impossible to determine the number
of defects. At least one of the two types of wii@sning an alarm loop was damaged. The
damage is of external nature: local casing pipeadgmexternal moisture source (groundwater).
Indication 3.

Alarm loop broken at one location. Caused by inectrcrimping of a bushing connecting alarm
loop wire section terminals in a cable joint. lingpossible to specify, on which of the two types
of the wires forming an alarm loop a mistake waslena

Indication 4.

It is impossible to specify the number of rupturean alarm loop, although most probably only
one exists. The ends of the broken signalling op are in electrical contact due to moisture.
The resistance of this connection is added togbestance of the wires and is large enough, for
the alarm loop resistance (length) measuremeneramge exceeded. Simultaneous indication of
moisture (MH=6) and displaying of thfi message indicates external damage causes: local
damage of the casing pipe, external moisture sqgroeindwater).

Indication 5.

A gap occurs at one location in the alarm systeme. @hds of the broken alarm loop wire are in
electrical contact due to high moisture. Sincerdsstance of this connection does not have a
fixed value, the alarm loop length and resistaneasurement results change quite rapidly and
over a broad range. It is impossible to specifyicilof the two alarm loop wire was damaged.
The damage is of external nature: local casing ggreage, external moisture source
(groundwater).

Gap/s in an alarm loop may be localized after prageernment and preparation of
measurement conditions. The testing should be coroatewith checking the condition of a
copper wire, since it is most vulnerable to thigetpf damage. Fig. 5 shows the concept of a
proper measuring system.

Fig. 5. Checking the copper wire condition in terofisnechanical damage.

As can be seen, with the help of a magnetic cooneate end of a copper wire is shorted with a
steel pipe. The red and blue leads of an LH-20®mnat connected to the other end and the
pipe. One can also use a magnetic connector te\aehi connection with the pipe. Next, the



measurement is performed. If the second row dispdddrzerwana Petla (Interrupted Loop or
HI message or measurement result values changingdoread range, it means that an alarm
loop copper wire is damaged. The gap is localiz#d the use of a reflectometer. Whereas
measurement results within a range of 0+11m arspeaively, 0+6Q@ are a confirmation of a
good condition of the copper wire. Results depemthe length of the tested wire (0.0Q6m)
and the resistance of contacts between magnetitectors and a steel pipe.

Practical advice.
Measuring systems designed for auxiliary measur&rstould be executed very carefully. The
idea is for the connections present in them toimgiact the test results. Figure 6 shows the
method for checking the quality of a magnetic cotorésteel pipe contact.

Fig. 6. Checking the quality of an electric conthetween a magnetic connector and a carrier
pipe.

A confirmation of a good contact is displaying thkkowing measurement results: Om, @3
A resistance wire is checked regardless of the eopjire test result. Case of damaging
(rupture) of both wire are not that rare. A reletaneasurement system concept is stated in
figure 7.

Fig. 7. Checking the resistance wire conditionamis of mechanical damage.

In the first search phase, a resistance wire igtgtbwith a steel pipe at one end of an alarm
loop. It can be done, for example, in a junctiox bo as shown in figure 7. Next, the blue and
red leads of the LH-20S meter are connected wélsdtond end of the wire and the magnetic
connector shorted with a steel pipe. The measureresult values confirming a good condition



of the resistance wire depend on its length®#n?) and the resistance of contacts between
magnetic connectors and the steel pipe. If the eotnons are executed carefully, just the length
and resistance values of the tested wire are dysulaWhereas the appearance of Bingerwana
Petla (Interrupted Loop) oHI or measurement results values changing over acdraage

mean that an alarm loop resistance wire is damagdée. type of the displayed message or the
measurement result presentation manner defineytheedf the damage. (See examples of
indications with comments). If a gap is detectadher actions depend on the structure of the
tested heating pipelines. If it does not have alaythes - a reflectometer is used to locate
failures. In the case of branches, the damaged section shall be separated. For this purpose,
the alarm loop connections in all junction boxee apened. Next, the condition of each section
is checked, almost directly following the descaptabove and figure 7. The difference is that in
the case of branches, an extension of a resistaireecannot be a copper wire. In such a case,
the end of this wire contacts the pipe.

The gaps (ruptures) in selected sections of theralaop wire are usually located with a
reflectometer. The capacitive method may be usddtermine the wire rupture location only
when the damage location does not exhibit moisture

(indication 1).

Note. In each of the auxiliary measurements describatisisection of the manual, the
information appearing in the first row of an LH-2@8play do not have any significance. This
may be an indication like MH=0 ; >99M, if the black measuring leads are shorted togetrer

a Brak kontaktu (No contact) message, if there is no contact betwieem.

Shorting one on the alarm loop wires to with a lsp#ge, results in the creation of a sort of a
substitute loop. In such a case, the pipe acts r@$esence wire, which we are sure does not have
a gap, and its resistance is almost equal & The trouble spot in the creation of such subiitu
loops is obtaining almost zero values of magnedimection contact resistance (fig. 5; 7).
Sometimes, when executing connections, the disbataeen the end of the tested wire and the
access point to the steel pipe, we want to setdheection at, creates a problem. The task can
be made easier by creating substitute loops cangistf wires from two parallel sections of a
heating pipelines. Of course, first we need to kHecany gaps in the loop we “borrow” from.
Connections between alarm loop sections are useakyguted in junction boxes. For non-
damaged sections, length indications have a valetimes higher than the one stated on the
diagram of a tested heating pipelines fragment.

3.4 The method of determining the causes for the Ko ___ntakt (Contact)? or Brak
kontaktu ( No contact) messages.

TheKontakt (Contac)? message appears in the first row of the dispiayjlsaneously with the
magnetic connector/steel pipe contact resistanicee v&ontact resistance measurement range is
1002 + 300@2 (3kQ). The message disappears, when the contact resstalue is lower than
100Q2. Whereas, if the resistance of the described adimmeis higher than 3R, theBrak

kontaktu (No contact message appears on the display. After each sétimessages appears,
rub the magnetic connector against the steel pipd,they disappear. If the actions do not
provide the expected result, check the conditiotwof “black” measuring leads of the LH-20S.
For this purpose, they are shorted together anddkiee is turned on. A confirmation of damage
to the leads is a display®&iak kontaktu (No contact message. Of course, they should be
repaired or replaced.




A common cause of damage to black measuring |eatth® imanner of disconnecting a magnetic
connector from a steel pipe. It involves pulling thlack wire connecting it with the instrument.

4. Operating remarks.

A frequent cause of erroneous measurement resudtbad condition of electrotechnical grippers
or measuring leads of a device. They should bekgtkirom time to time. To do this:

- set the grippers on measuring leads, and themexbmo the meter;

- couple the blue and red grippers together;

- turn on the LH-20S.
In the case of two good electrical connectionsfofiewing measurement results will appear in
the second row of the display: Onf2 @not more than Q). Other results will prove the presence
of damage. In such a case, we have to check trditmmof measuring leads:

- remove the grippers of measuring leads;

- short the red and blue measuring leads together;

- turn on the LH-20S.
Good condition of the measuring leads is confirfpgbtaining the following measurement
results: Om; @ (not more thanQ). Other results prove the damage to one of thaslea
The described sequence of actions enables chettlerguality of executed electrical connections
between the device and the measured system andtipiyedetermine, which of the connection
elements (gripper, wire) is damaged.
Experience tells us that users most frequentlylctiee measuring leads only. Cases of damage
to the electrotechnical grippers are quite frequdfitereas damage to a measuring socket of an
LH-20S device
Check the “black” measuring leads is described abov

5. Decommissioning of an LH-20S device.

Pursuant to the provisions of the Act of 29 Jul920n used electrical and electronic equipment
(Journal of Laws, item 1495), the device beardlaiong symbol:

)4

The symbol means that it is forbidden to place wepdpment with any waste. A
user of equipment marked in this manner is obligelsand the equipment over to relevant
companies dealing with collecting used equipmehé @bligations arise from art. 35 and 36 of
the aforementioned act.



6. TECHNICAL DATA:

1. Manner of presenting measurement informatioraipmeric LCD, 2x16 characters, backlit

periodically
2. Measurement ranges:
measurement of voltage between a resistance wir@ @arrier pipe...........cccceeeneve. 0-14v
polyurethane insulation MH moisture degree measentm......................... 1+14and0
polyurethane insulation resistance measurement............ccococeeveevenenen. 0.1k + 99MQ
metallic shorting of an alarm wire
WIth @ CAITIE PIPE....ceiiciiiciiieee ettt 0+ 10
measurement of the degree of direct shorting (@nadilarm
wire and a carrier (Steel) PIPE.......coeiveireieee e 1+ 8MH
direct shorting resistance measurement.............cccoeeereirieeeeecerie s, 0.1k2+0.45MQ
alarm loop length measurement. ... 1 +2000m
alarm loop resistance MeasUreMENt............cccoveireirreieeee e 1+12042)
magnetic connector/steel pipe contact resistan@suanement..................... 1002 + 3kQ
3. Measurement errors:
accuracy of resistance measurement in terms d¥ltheegree................... +5%=+2 digits
alarm loop resistance measuremMent aCCUIACY..........cccoveverveerirrererieereeesiereesenens +0.2%
voltage measurement aCCUIACY........ccuvveeeeererieririererieenennns +1% of the measured value

4. Characteristics and meaning of text messages:
very bad quality of the magnetic connector withieeebkpipe..Brak kontaktu o contac}t
bad quality of the magnetic connector

with a carrier (steel) pipe; contact resistance@al.......... Kontakt Contac)? XY kQ
electrical gap in an alarm loQp.........c.ccceoveireennnne. Przerwana ¢la (Interrupted loop
direct shorting of an alarm wire and a carrier pipe...........cccccevverreineieneienseeeeee, C
metallic shorting of a sensor wire and a carri@epi..........c.cccceeuen.e. Zwarcie Shorting
alarm loop length measurement range exceeded...........ccccooeveereeinecenieeeenns ---HI---
power supply batteries discharged............ccccooevvevireiniennne. Gorna bateriaTop battery
Dolna bateriaBottom battery
5. POWET SUPPIY ettt 2 X 6F22 (2 x 9V)
6. Operating and storage temperature range...........ccoeeerereriereeeeresieieesieseeesenes 5+50°C
7. Relative NUMIAILY........coiiiee s max. 80%
7. Casing IGNTNESS ClaSS.....ccciiieieiee ettt IP65
8. DIMENSIONS. ...ttt sttt sttt s b e e s e s beneas 223x105x40

9. Weight With DAtteri@s. ..o e 4509



