FCC ID: MICPERMALOG

Drautschar
Akkraditiarungs

Fat

TTI - P-G 009 / 98-00
TTI - P-G 089 / 94-50

EMISSION - TESTREPORT

Testreport file no. ;T 19197-1-00 MN Dat e : July 30, 2000
of issue
Model : Transmitter for detecting |eaks in water

di stribution systens.

Type :  Permal og Logger |

Appl i cant . Pal ner environnental Ltd.
Manuf act ur er :  Pal ner environnmental Ltd.
Li cence hol der . Pal mer environmental Ltd.
Addr ess . TY COCH HOUSE, CWBRAN

GAENT, NP44 3AW UK

Test result accrdg. to the
regul ation(s) at page 3

POSITIV

This testreport with appendi x consists of 52 pages.
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TESTREGULATIONS

The tests were perfornmed according to followi ng regulations :

50081-1
50081-2

2.1991
7.1993

o - EN
o - EN
o - EN
o - EN
o - EN
o - EN
o - EN
o - EN
o - EN

o - prEN 55103-1
o - prEN 50121-3-2
o - EN 60601-1-2

55014

55014
55104

55015
55015

55022

o - Vca

B - Part 90 Subpart

/

/

4.1993

A2:1990
5.1995

Al: 1990
12. 1993

5.1995

3. 1995
/ 3.1995
/ 4.1994

(90. 217)

o - Goup 1 o - Goup 2
o - class A o - class B
0 - Househol d appliances and simlar

o - tools

o - Sem conductor devices

Cat egory:

o - class A o - class B
o - class 1 o - class 2
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ADDRESS OF THE TEST LABORATORY

B - MKES BABT PRODUCT SERVI CE GbH
Ohnstrasse 2-4
D - 94342 Strasskirchen

ENVIRONMENTAL CONDITIONS

Tenper at ure: __15-35° C
Humi di ty ___45-60 %
At nospheric pressure 860- 1060 nbar
POWER SUPPLY SYSTEM UTILIZED
Power supply system . Battery Unom= 3 V DC

STATEMENT OF MEASUREMENT UNCERTAINTY

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limts of the equipnent and facilities that can account for a

nomi nal nmeasurenent error of 4dB. Furthernmore, conponent and process variability of devices sinmilar to
that tested may result in additional deviation. The manufacturer has the sole responsibility of continued
conpl i ance of the device.

SHORT DESCRIPTION OF THE EQUIPMENT UNDER TEST (EUT)

Transmitter for detecting |leaks in water distribution systens.
The EuT transmits to the receiver 1 KHz to indicates no leak and 2 KHz to indicates Leak.
Nunber of received/tested sanples: 1/ 1

DEFINITIONSFOR SYMBOLSUSED IN THISTEST REPORT

m - Bl ack box indicates that the listed condition, standard or equi pment is applicable for this
Report.

o - Bl ank box indicates that the listed condition, standard or equi pment was not applicable for
this Report.
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MEASUREMENT PROTOCOL FOR FCC, VCCI
AND AUSTEL

Test Met hodol ogy

Conducted and radi ated emi ssion testing is performed according to the procedures in International Special
Committee on Radio Interference (Cl SPR) Publication 22 (1993), European Standard EN 55022 and Australian
Standard AS 3548 (which are based on Cl SPR 22).

The Japanese standard, "Voluntary Control Council for Interference (VCCl) by Data Processing Equi prent and
El ectronic O fice Machines, Technical Requirements" is technically equivalent to ClSPR 22 (1993). For
official conpliance, a confornmance report nust be sent to and accepted by the VCC .

In conpliance with FCC Docket 92-152, "Harnonization of Rules for Digital Devices |ncorporate |nternational
St andards", testing for FCC conpliance may be done followi ng the ANSI C63.4-1992 procedures and using the

FCC limts or the CISPR 22 Limts.

Measur enent Error

The test system for conducted enissions is defined as the LISN, tuned receiver and coaxial cable. The test
system for spurious em ssions is defined as the antenna, the pre-anplifier, the tuned receiver and the

coaxi al cable. These test systens have an expected error of +3 dB. The equi pnment conprising the test systens
are calibrated on an annual basis.

Justification
The Equi prent Under Test (EUT) is configured in a typical user arrangenent in accordance with the
manuf acturer's instructions. A cable is connected to each available port and either ternmnated with a

peripheral into it's characteristic inpedance or left unterm nated. Wen appropriate, the cables are
manual |y mani pul ated with respect to each other to obtain maxi mum enissions fromthe unit.

General Standard | nfornation

The test nmethods used conply with CI SPR Publication 22 (1993), EN 55022 (1987) and AS 3548 (1992) - "Linits
and Met hods of Measurenent of Radio Interference Characteristics of Information Technol ogy Equi pnent” and
with ANSI C63.4-1992 - "Methods of Measurenent of Radi o-Noi se Emissions from Low Voltage El ectrical and

El ectroni ¢ Equi pnent in the Range of 9 kHz to 40 GHz."

For detailed description of each neasurenent please refer to section testresults.
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DI SCOVERY OF WORST CASE MEASUREMENT CONDI Tl ON:

The Pernal og Logger is designed for the operation on the fixed transmtter frequency of approx. 463.9 Miz.
To find out the worst case conditions for the conplete neasurenment the follow ng tests have been perf orned:

Measurement of the radiated fieldstrength of the operating frequency neasured in unnodul ated transm ssion
nmode in the specified channel. This neasurenent have been performed in order to find out the maxi mum
transmtted fieldstrength of the EuT.

Measurement of the radiated spurious em ssions and frequency error neasured in unnodul ated transm ssion
nmode in the specified channel. This neasurenent have been performed in order to find out the maxi mum

spurious em ssions of the Eut.
Measurement of the bandw dth under extrenme conditions neasured in nodul ated transmission node in the

speci fied channel .

Based on this testresults, the neasurenents have been performed conpletely on the specified channel. This
testresults are docunented in the follow ng sections of the testreport.
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TESTRESULT

CONDUCTED EM SSI ONS - 10/150 kHz - 30 Mz

B - Test not applicable

Testlocation :

- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Anechoi ¢ chanber
- Full conpact chanber

O O0OO0OO0OO0OO0OO0OO0OOo
'
~NoOo g~ WNBRE

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT B:

Descri ption of Measurenent

The final level, expressed in dBNVY, is arrived at by taking the reading directly fromthe EM receiver. This
level is conpared directly to the FCC Limt or to the CISPRIimt, which is equivalent to the Australian AS
3548 linmt.
To convert between dBNY and NV, the follow ng conversions apply:

dBNY = 20(1 og NV)

nY = Inverse | og(dBNV/ 20)

Conduct ed emni ssions on the 50 Hz and/or 60 Hz power interface of the EUT are neasured in the frequency
range of 150 kHz to 30 MHz. The neasurenents are perforned using a receiver, which has Cl SPR characteristic
bandwi dt h and quasi peak detection, and a Line |npedance Stabilization Network (LISN), with 50M/50 NMH (C SPR
16) characteristics. Table top equipnent is placed on a non-conducting table 80 centineters above the fl oor
and is positioned 40 centinmeters fromthe vertical ground plane (wall) of the screen room If the m nimum
passing nargin appears to be less than 20 dB with a peak npde neasurenent, the enissions are reneasured
using a tuned receiver wth quasi peak and average detection and recorded on the data sheets.

Testresult

The requirenments are O - MT O - NOT MET
Mn. limt margin dB at MHz
mMex. limt exceeding dB at MHz
Remar ks: The EuT is battery powered.

SPURI QUS EM SSI ON

Spurious enissions from the EUT are nmeasured in the frequency range of 9 kHz to 30 MHz using a tuned
receiver and a shielded |oop antenna. The antenna was positioned 3, 10 or 30 neters horizontally from the
EUT. Measurenents have been nade in all three orthogonal axes and the shielded |oop antenna was rotated to
| ocate the maxi num of the enissions.

Spurious enmissions fromthe EUT are neasured in the frequency range of 30 MHz to 10 times the highest used
frequency using a tuned receiver and appropriate broadband linearly polarized antennas. Measurenments between
30 MHz and 1000 MHz are nmade with 120 kHz/6 dB bandw dt h and quasi peak detection and neasurenents above 1000
Mz are nade with a 1 MHz/ 6 dB bandwi dth and peak detection, renmeasurenent of results which may be critical
will be repeated in average nbde. Table top equipnent is placed on a 1.0 X 1.5 neter non-conducting table 80
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centineters above the ground plane. Floor standing equipnent is placed directly on the turntable/ground

pl ane. Interface cables that are closer than 40 centineters to the ground plane are bundled in the center in
a serpentine fashion so they are at |east 40 centinmeters fromthe ground plane. Cables to sinulators/testers
(if used in this test) are routed through the center of the table and to a screen room | ocated outside the
test area. The antenna was positioned 3, 10 or 30 neters horizontally fromthe EUT. To | ocate maxi num

em ssions fromthe test sanple the antenna is varied in height from1l to 4 neters, neasurenent scans are
made with both horizontal and vertical antenna polarizations and the EUT are rotated 360 degrees.

SPURI QUS EM SSI ON (MAGNETIC FIELD) 10 kHz - 30 MHz

B - Test not applicable |

0 - in a shielded room

o - at a non - reflecting open-site
and

0 - in a testdistance of 3 neters.
0O - in a testdistance of 30 neters.

For TEST EQUI PMENT USED pl ease refer to ATTACHMVENT B:

Descri ption of Measurenent

The final level, expressed in dBNV/m is arrived at by taking the reading fromthe EM receiver (Level dBNy)
and addi ng the antenna correction factor and cable | oss factor (Factor dB) to it. This result then has to be
conpared with the relevant FCC limt.

Exanpl e:
Frequency Level + Fact or = Level Limt = Delta
(Mz) (dBpv) (dB) (dBuv/i m (dBpv/my (dB)
1.705 5 + 20 = 25 30 = 5
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Testresult in detail:

Fr equency L: QP L: AV Correct. L: QP L: AV Limt

MHz dBuv dBuv dBuVv/ m dBuVv/ m dBuVv/ m

The requirenments are O - MT O - NOT MET
Mn. limt margin - dB I ' 4
Max. limt margin - dB I ' 4
Remar ks: NOT_APLLI CABLE
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SPURI QUS EM SSIONS (el ectric field) 30 Mz - 1000 M#z

|0 - Test not applicable |

- Open-site 1
- Qpen-site 2
3 neters
- 10 neters
- 30 neters

O0.0.
'

For TEST EQUI PMENT USED pl ease refer to ATTACHMVENT B: A5

Descri ption of Measurenent

The final level, expressed in dBuV/m is arrived by taking the reading fromthe EM receiver (Level dBuv)
and addi ng the correction factors and cable | oss factor (Factor dB) to it. This is done autonatically in the
EM receiver, where the correction factors are stored. This result then has the FCCor CISPR linit
subtracted fromit to provide the Delta which gives the tabular data as shown in the data sheets at page 24
- 25. The CISPR 22 Iimt is equivalent to the Australian AS 3548 linit.

Exanpl e:
Frequency Level + Fact or = Level Limt = Delta
(Mz) (dBpv) (dB) (dBuv/i m (dBpv/my (dB)
719 75 + 32.6 = 107.6 110 = -2.4
Testresult in detail:
Frequency L: Peak L. QP L: AV Correct L: Peak L. Q L: AV Limt
MHz dBuvV dBuv dBuv dBuv dBuVvV/ m dBuV/ m dBuVvV/ m
331. 37 27.95 23. 95 20. 95 21. 45 49. 4 45. 4 42. 4 88. 2
397. 64 13.25 9.25 7.25 22.3 35.5 31.5 29.5 88. 2
927. 84 22.0 17.99 15.0 33.3 54.3 51.3 48. 3 88. 2
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Testresul t

The requirenents are W - MET O - NOT MET
Mn. linmt margin 32.6 dB at __927.84 Mz
Max. limt exceeding - dB at I " 4
Remar ks: The limts are net.
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SPURIOUS EMSSION 1 Gz - 18 G¥z

|0 - Test not applicable

Testl ocation :

o - Open-site 1

o - Open-site 2

B - Anechoi ¢ chamber

o - Full conpact chanber

- 1 neters

3 neters
- 10 neters

0.0
'

For TEST EQUI PMENT USED pl ease refer to ATTACHMVENT B: SER3

Descri ption of Measurenent

The final |evel, expressed in dBuV/m is arrived by taking the reading fromthe Spectrumanal yzer in dBuV and
adding the correction factors of the test setup incl. cables.
Exanpl e of the correction value at 1.8 GHz
Level reading | Correction correction Correction corrected
at EMCO 3115 Anplifier factor | evel
1.8 Gtz AWI 4534 + cabl e (sunmari zed)
56 dBuVvV +27.3 dB -41.2 dB -15.8 dB 42.1 dBuV/ m
Testresul t
The requirenments are m - VET O - NOT MET
Mn. limt margin __26.8 dB at _1.392 Gz
Max. limt exceeding - dB at I € & 74
Remar ks: The linmts are net. The neasurenent has been performed in Peak-
node for 1 GHz to 4.7 GHz. For critical results, the neasurenent
woul d be repeated in average node.
Testresult in detail:
Frequency L: Peak L: AV Correct. L: Peak L: AV Limt
GHz dBuv dBuv dBuVv/ m dBuVv/ m dBuVv/ m
1.392 76.8 - - -15.4 61. 4 31.4 88. 2
1. 856 61 - - -13.1 47.9 -- 88. 2
2.260 55 - - -11.1 43.9 - - 88. 2
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FI ELD STRENGTH OF THE FUNDAMENTAL WAVE

|o - Test not applicable

- Qpen-site 1
- Open-site 2
3 neters
- 10 neters
- 30 neters

O0.0.
'

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT B: CPR2

Descri ption of Measurenent

The final level, expressed in dBuV/m is arrived by taking the reading fromthe EM receiver (Level dBuv)
and addi ng the correction factors and cable loss factor (Factor dB) to it. This is done automatically in the
EM receiver, where the correction factors are stored. This result then has the FCC or CISPR linit
subtracted fromit to provide the Delta which gives the tabular data as shown in the data sheets at page 24
- 25. The CISPR 22 Iimt is equivalent to the Australian AS 3548 linit.

Exanpl e:
Frequency Level + Fact or = Level - Limt = Delta

(MHz) (dBuv) (dB) (dBuV/ m (dBuV/ m) (dB)

315 45 + 22.5 = 67.5 - 74.3 = -6.8
Testresult in detail:
Frequency L: Peak L: QP L: AV Correct L: Peak L. QP L: AV Limt
GHz dBuv dBuv dBuv dBuVv/ m dBuv dBuVv/ m dBuVvV/ m
463. 9 72.4 67. 4 63. 4 24.76 97. 16 92. 16 88. 16 118.2
Testresul t
The requirements are W - \ET O - NOT MeT
Mn. limt margin 26.0 dB at ___463.9 Mi
Max. limt exceeding - dB at . ME
Remar ks: The linits are net.

CONDUCTED PONER OF THE FUNDAMENTAL WAVE MEASURED

ON THE ANTENNA TERM NALS

B - Test not applicable

Testl ocation :

o0 - Shielded roomno. 1
o - Shielded roomno. 2
o0 - Shielded roomno. 3
o - Shielded roomno. 4
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- Shielded roomno. 5

- Shielded roomno. 6

- Shielded roomno. 7

- Anechoi ¢ chanber

- Full conpact chanber

- Cimatic test chanber VLK

O o0ooooo

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT B:

Descri ption of Measurenent

The conducted power of the fundanental wave neasured on the antenna termnals in a climatic test chanber.
The antenna jack was connected to the input of a communication test receiver. The internal batteries have
been renopved al so and a variable DC power supply was used instead. The neasurenments have been nade with the
EUT unnodul ated. During the test the supply voltage and the tenperature were varied and applied

si nul t aneously. The | ower supply voltage was given by the manufacturer. In case the equi pnent was swi tching
off before, the switch off voltage was used instead.

Testresul t

The requirenments are O - MT O - NOT MET

Frequency range of
equi pment

Tenper a- DC supply Power / dBm Power / dBm Power / dBm Power / dBm Power / dBm Power / dBm Power / dBm
ture/°C vol t age/ V

-30

-20

-10

0

+10

+20

+30

+40

+50

Remar ks: NOT_APPLI CABLE
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FREQUENCY ERRCR

|o - Test not applicable

Testl ocation :

- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
Shi el ded room no.
- Shi el ded room no.
- Anechoi ¢ chanber
- Full conpact chanber

- Cimtic test chanber VLK

~NOoO O~ WN P

.OOOOOOOOO
'

For TEST EQUI PMENT USED pl ease refer to ATTACHMVENT B: FE

Descri pti on of Measurenent

The frequency error was neasured with antenna jack in a climtic test chanber. The antenna jack was
connected to the input of a communication test receiver. The internal batteries have been renoved also and a
vari abl e DC power supply was used instead. The neasurenents have been made with the EUT unnodul ated. During
the test the supply voltage and the tenperature were varied and applied sinultaneously. The |ower supply
voltage was given by the nmanufacturer. In case the equipnent was switching off before, the switch off
vol tage was used instead. The frequency error is defined as the deviation of the transmtting frequency from
the nom nal frequency.
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Testresul t:
The requirements are W - \ET O - NOT MeT
Frequency range of
equi pment
Tenper a- DC supply Frequency Frequency Frequency Frequency Frequency Frequency Frequency
ture/°C vol t age/ V error/ kHz error/ kHz error/ kHz error/ kHz error/ kHz error/ kHz error/ kHz
-30 3.6 -0.9
3.0 -1.4
-20 3.6 0.3
3.0 -0.1
-10 3.6 1.5
3.0 0.8
0 3.6 2.0
3.0 1.8
+10 3.6 2.0
3.0 1.7
+20 3.6 1.3
3.0 1.2
+30 3.6 0.5
3.0 0.4
+40 3.6 -0.2
3.0 -0.3
+50 3.6 -0.4
3.0 -0.5
Remar ks: ___The nost strict linit for this frequency range is: 23.2 khz

(0.005% of 463.9 Miz)
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KEEPI NG THE REQUI REMENTS OF THE EM SSI ON MASK

o - Test not applicable

Testl ocation :

- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
- Shi el ded room no.
Shi el ded room no.
- Shi el ded room no.
- Anechoi ¢ chanber
- Full conpact chanber

- Cimatic test chamber VLK

~NOoO A WN PP

.OOOOOOOOO
'

For TEST EQUI PMENT USED pl ease refer to ATTACHVENT B: EM

Descri pti on of Measurenent
The keeping of the requirements of the emission mask was measured with an antenna jack in Climtic test

chanber. The antenna jack was connected to the input of a spectrum anlayzer. The spectrum anal yzer was set up
as fol | ow ng:

- video and resolution bandwi dth: 10 kHz

- attenuation: automatic, |ow noise

- center frequency: nominal transmt frequency

- frequency span: 100 kHz

The reference level was set to the maxi mum value of the unnodulated carrier. The internal batteries have
been renpved also and a variable DC power supply was used instead. The neasurenents have been nade with a
nmodul ation frequency and voltage accdg. to the specification of the manufacturer. During the test the supply
voltage and the tenperature were varied and applied sinultaneously. The |ower supply voltage was given by
the manufacturer. In case the equi pnent was swi tching off before, the switch off voltage was used instead.

Testresul t

The requirenents are W - VvET O - NOT MET

The requirements are as follow ng:

Attenuation on any frequencies renoved fromthe transmt frequency
between 50 and 100 % of the authorized bandwi dth: at |east 25 dB
between 100 and 250 % of the authorized bandw dth: at |east 35 dB
nore than 250 % of the authorized bandw dth: see spurious emni ssions
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The following table is showing the minimal nargin to the required attenuations:

Tenperatur 77C | DC fggg',%, +50-100% | +100-250% | #50-100% | *100-250% | +50-100% | *+100-250%
[ dB] [ dB] [ dB] [ dB] [ dB] [ dB]
-30 3.6 > 5 > 10
3.0 > 5 > 10
-20 3.6 > 5 > 10
3.0 > 5 > 10
-10 3.6 > 5 > 10
3.0 > 5 > 10
0 3.6 > 5 > 10
3.0 > 5 > 10
10 3.6 > 5 > 10
3.0 > 5 > 10
20 3.6 > 5 > 10
3.0 > 5 > 10
30 3.6 > 5 > 10
3.0 > 5 > 10
40 3.6 > 5 > 10
3.0 > 5 > 10
50 3.6 > 5 > 10
3.0 > 5 > 10
Remar ks: The limt js kept. The attenuation is related to the un-

nodul ated carrier. For plot see page A5-A22.
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EQUIPMENT UNDER TEST

Qperation - node of the EUT.:
The equi prent under test was operated during the measurenent under follow ng
condi ti ons:

(0]

(0]

- Standby
- Testprogram (H - Pattern)
- Testprogram (col or bar)

- Testprogram (custoner specific)

- Transmit (unnodul ated)(for radiated neasurenents and frequency error)

- Transmit (nodul ated) (for bandwi dth under extrene conditions

neasur enent s)

Configuration of the equi pnent under test: see appendix
Fol I owi ng periphery devices and interface cables were connected during
t he measurenent:

(0]

(0]

Type :

Type :

Type :

Type :

Type :

Type :

unshi el ded power cable

unshi el ded cabl es

- shielded cabl es MPS. No. :

- custoner specific cables (wireless mcrophone)

no cabl es
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FCC ID: MICPERMALOG

SUMMARY

GENERAL RENARKS:

FI NAL JUDGEMENT:

The requirenents according to the technical regulations and tested operati on nodes are
B - net.

o0 - not net.

The equi prent under test

B - Fulfills the general approval requirenents cited on page 3.

o - Does not fulfill the general approval requirenments cited on page 3.
Date of receipt of test sanple : accdg. to storage record
Testing Start Date : Decenber 08, 1999
Testing End Date : January 18, 2000
- M KES BABT PRODUCT SERVI CE GnbH - Test - engi neer
U e ki S
. e et § 3¢ T\l - ;
<\ 2 Vi N EAn LA
Ginter M kes Mahrmoud Nour i
Di pl . -1 ng. (FH) Di pl.-1Ing.
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