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APPLICANT'S SUMMARY

LEAK TRACKER LD20-D REMOTE CONTROLLER

Interactive remote control & system status indicator

Engineering Sample

Certification

FCC RULES CFR 47, Part 15.249 January 2005

COMPLIANT Yes [X]
No []

MANUFACTURER [
IMPORTER [
DISTRIBUTOR [
TEST HOUSE [
AGENT [
800015

Mr M Lee
mike@soleasy.co.uk
Solutions Made Easy Ltd
261 Bath Road

Bawdrip

Somerset

TA7 8PW

+44 (0) 1278 686160

+44 (0) 1278 684077

United Kingdom

TRL EMC

0728

14" January 2005 — 3" February 2005

RU1142/6218

RU1142/6218
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EQUIPMENT TEST / EXAMINATIONS REQUIRED

TEST/EXAMINATION RULE PART DETECTOR APPLICABILITY
Intentional Emission Frequency: 15.249(a) Quasi Peak YES
Intentional Emission Field Strength: 15.249(a) Quasi Peak YES
Intentional Emission Band Occupancy: 15.215 Peak YES
Intentional Emission ERP (mW): N/A - NO
Spurious Emissions — Conducted: 15.207 Quasi Peak YES
Average
Spurious Emissions — Radiated <1000MHz: 15.209 Quasi Peak YES
Spurious Emissions — Radiated >1000MHz: 15.209 Average YES
’ 15.249(a)
Maximum Frequency of Search: 15.33 - YES
Antenna Arrangements Integral: 15.203 - YES
Antenna Arrangements External Connector: 15.204 - YES
Restricted Bands 15.205 - YES
Extrapolation Factor 15.31(f) - YES

RF335U iss03

Product Use:

Emission Designator:

Duty Cycle:

Transmitter bit or pulse rate and level:

Temperatures:

Supply Voltages:

Note: Vnhom voltages are as stated above unless otherwise shown on the test report page

Equipment Category:

Channel spacing:

RU1142/6218

Leak detection system controller

Ambient (Tnom)

Vnom

Single channel
Two channel
Multi-channel

Narrowband
Wideband

<100%
bps
9°c

+110Vac
[X]
[]
[]

[]
(X]
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TRANSMITTER TESTS

TRANSMITTER SPURIOUS EMISSIONS — RADIATED — PART 15.209

Ambient temperature = 8°C(<1GHz) 3m measurements <1GHz [X]
Relative humidity =  41% (<1GHz), 0.3m measurements >1GHz [X]
Conditions = Open Area Test Site (OATS) 3m extrapolated from 0.3m [X]
Supply voltage = +110Vac
Channel number = 1
Meas Cable Field Field -
('Jl?lg) Rx. loss F:\cnttnr Strength E'>:<€tircatp Strength (L{/n/ﬁr::)
(dBuv) (dB) (dBuVv/m) (UV/m) H
40.00 19.30 0.70 12.40 324 41.68 100
30MHz - 88MHz 64.00 27.11 0.89 4.80 32.8 - 43.65 100
80.00 25.53 0.97 6.50 33.0 44.66 100
160.00 25.09 1.41 9.30 35.8 61.66 150
88MHz - 216MHz 168.00 2411 1.44 8.95 34.5 - 53.08 150
176.00 23.45 1.46 8.60 33.6 47.86 150
455.00 21.70 2.50 16.60 40.8 109.65 200
216MHz - 960MHz 682.60 16.10 3.10 19.00 38.2 i 81.28 200
960MHz - 1GHz
1GHz - 5GHz
1.705MHz to 30MHz 30uV/m @ 30m
30MHz to 88MHz 100uvim @ 3m
88MHz to 216MHz 150uvV/im @ 3m
Limits
216MHz to 960MHz 200uvV/im @ 3m
960MHz to 1GHz 500uv/im @ 3m
1GHz to 5GHz 500pvV/im @ 3m
Notes: 1 Results quoted are extrapolated as indicated
2 Emissions were searched to: (x) 1000MHz inclusive, as per Part 15.33a
3 Extrapolation factor 20dB from 0.3m to 3m, as per Part 15.31f
4 Measurements >1GHz @ 0.3m as per Part 15.31f(1)
5 Receiver detector <1GHz = CISPR, Quasi-Peak, 120kHz bandwidth
6 Receiver detector >1GHz = Average, 1MHz resolution bandwidth
7 Peak emissions are within 20 dB of the average limit
8 New batteries used for battery powered products.
9 (R) Indicates restricted bands, as per Part 15.205

10 Results not within 10 dB’s of limit are not necessarily recorded
11 See annex D for scan data
12  Unit has modified software to enable transmitting permanently modulated carrier for pre scan.
13 Unit has modified software to enable transmitting a modulated carrier at a rate of once per
7.08 seconds, as per initial sequence, for measurement. See Annex E for duty cycle plots.
Test Method: As per Radio — Noise Emissions, ANSI C63.4: 2003
Measuring distances as Notes 1 to 4 above
EUT 0.8 metre above ground plane
Emissions maximised by rotation of EUT, on an automatic turntable.
Raising and lowering the receiver antenna between 1m & 4m.
Horizontal and vertical polarisations, of the receive antenna.
EUT orientation in three orthagonal planes.
Maximum results recorded.
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The test equipment used for the Transmitter Spurious Emissions — Radiated — Part 15.209 test:

ACTUAL
TYPE OF MAKER/
EQUIPMENT aasER MODEL No SERIAL No TRLNo | EQUIPMENT
USED
AE, LOOP, 72, ROHDE &
9kHz - 30MHz SCHWARZ HFH2 881058 - 53 07
HORN ANTENNA EMCO 3115 9010-3580 138
HORN ANTENNA EMCO 3115 9010-3581 139 X
ROHDE &
RECEIVER RS ESHS 10 830051/001 UHO3
ROHDE &
RECEIVER i ESVS 10 825892/003 UHO04 X
RANGE 1 TRL 3 METRE N/A UHO06 X
AE, LOOP, 72, ROHDE &
9kHZ - 30MHz SCHWARZ HFH2 881058 - 53 07
BILOG ANTENNA CHASE CBL6112 2129 UH93 X
SPECTRUM
JYOR R ANRITSU MS2665C MT26089 479 X
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TRANSMITTER TESTS

TRANSMITTER INTENTIONAL EMISSION — RADIATED - Part 15.249 January 2005

Ambient temperature = 8°C(<1GHz), 3m measurements @ fc [X]
Relative humidity = 41%(<1GHz), 10m measurements @ fc [1]
Conditions = Open Area Test Site (OATS) 30m measurements @ fc [1]
Supply voltage = +110Vac 30m extrapolated from 3m [1]
Channel number = 1 30m extrapolated from 10m [1]
FREQ MEASUREMENT CABLE ANT FIELD EXTRAP. FIELD
(MHz). Rx. READING LOSS FACTOR STRENGTH FACTOR STRENGTH
(dBpv) (dB) (dBuV/m) (dB) (mV/m)
910.0 66.7 3.9 20.9 915 - 37.58
Limit value @ fc 50 (mV/m)
f lower f higher
Band occupancy @ -20dBc
909.574 910.286
See spectrum analyser plot — Annex C
Notes: Results quoted are extrapolated as indicated

Test Method:

A WN P

times adjusted accordingly.

a1

A WDNPF

See Annex E for duty cycle plots.

As per Radio — Noise Emissions, ANSI C63.4: 2003
Measuring distances 3m

EUT 0.8 metre above ground plane
Emissions maximised by rotation of EUT, on an automatic turntable.

Receiver detector @ fc = Quasi Peak 120kHz bandwidth
When battery powered the EUT was powered with new batteries
Unit transmitting a modulated carrier at a rate of once per 7.08 seconds. Measurement

Raising and lowering the receiver antenna between 1m & 4m.
Horizontal and vertical polarisations, of the receive antenna.

EUT orientation in three orthagonal planes.
Maximum results recorded

The test equipment used for the Transmitter Intentional Emission — Radiated — Part 15.249 January 2005 tests is

shown overleaf:

RF335U iss03
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ACTUAL

TYPE OF MAKER/
EQUIPMENT SUPSLINR MODEL No SERIAL No TRLNo | EQUIPMENT
USED
AE, LOOP, 72, ROHDE &
9kHz - 30MHz SCHWAR?Z HFH2 881058 - 53 07
HORN ANTENNA EMCO 3115 9010-3580 138
HORN ANTENNA EMCO 3115 9010-3581 139
SPECTRUM
AL voEm TEKTRONIX 2756P B010109 164
BICONE
oo CHASE BBA9106 N/A 193
ANTENNA, LOG
PERIODIC CHASE UPA6108 1061 203
300MHz — 1GHz
ROHDE &
RECEIVER B ESHS20 837960/003 237
ANTENNA,
BICONE CHASE VBAG106A 1193 251
20MHz - 300MHz
BILOG ANTENNA CHASE CBL6112 2098 274
ROHDE &
RECEIVER B ESVS10 837948/003 317
ROHDE &
RECEIVER o ESVS10 844594/003 352
ROHDE &
RECEIVER B ESHS10 844077/019 353
VI UHF
RECEIVER SRCOHHVIVD/ER‘gi ESVS 20 838804 / 005 415
20MHz - 1GHz
BILOG ANTENNA | SCHAFFNER CBL6112B 2761 431
ROHDE &
RECEIVER RS ESHS 10 830051/001 UHO3
ROHDE &
RECEIVER B ESVS 10 825892/003 UHO04 X
RANGE 1 TRL 3 METRE N/A UHO06 X
AE, LOOP, 72, ROHDE &
9kHz - 30MHz SCHWAR?Z HFH2 881058 - 53 07
BILOG ANTENNA CHASE CBL6112 2129 UH93 X
SPECTRUM
S ALVoEN MARCONI 2386/2380 152076/004 UH120
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TRANSMITTER TESTS

TRANSMITTER CONDUCTED EMISSIONS — AC POWER LINE Part 15.207

Ambient temperature =  19°C(<1GHz),
Relative humidity = 41%(<1GHz),
Conditions =  Power Line Laboratory
Supply voltage = 110V AC
Supply Frequency = 60Hz
SIGNIFICANT EMISSIONS
FREQUENCY CONDUCTOR EMISSION LIMIT
(MHz) DETECTOR (L or N) (dBpV) (dBpV)
8.0 Quasi Peak Live 39.43 60
8.0 Average Neutral 39.58 50
16.0 Average Neutral 38.51 50
24.0 Average Neutral 33.70 50
Notes: 1 See attached plot
Test Method: 1 As per Radio — Noise Emissions, ANSI C63.4: 2003

The test equipment used for the Transmitter Conducted Emissions — AC Power Line Part 15.207 test was:

(IYPEOR | akeR MODELNo | SERALNo | TRLNo | EQUPMENT
RECEIVER RSt ESHS20 837960/003 237

LISN / AMN ggHW'AER&Z ESH3-Z5 83746/010 289

RECEIVER SRCOHHVEI)ER&Z ESHS10 844077/019 353

RECEIVER SRCOHHV'VD'AERgé ESHS 10 830051/001 UHO3 X
LISN/AMN NSty ESH3-Z5 840731/015 UH195 X
SA%'EACLI(EEQ MARCONI 2386/2380 152076/004 UH120
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70
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dBuv
a1
o

40

30

POWER LINE CONDUCTION EMISSIONS

Quasi Peak and Average Limit Part 15.207
(Levels below the limit are only displayed if
within 20dB of the limit)

0.1

10

Frequency (MHz)

e (uasi Peak Limit
—— Average Limit

RU1142/6218

+ Quasi Peak Emission
X Average Emission

100
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ANNEX A

PHOTOGRAPHS
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PHOTOGRAPH No. 1 RADIATED TEST SETUP
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PHOTOGRAPH No. 2 POWERLINE TEST SETUP
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PHOTOGRAPH No. 3 TRANSMITTER FRONT VIEW
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PHOTOGRAPH No. 4 TRANSMITTER REAR VIEW
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PHOTOGRAPH No. 5 TRANSMITTER PCB TRACK SIDE
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PHOTOGRAPH No. 6 TRANSMITTER PCB COMPONENT SIDE
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ANNEX B

APPLICANT'S SUBMISSION OF DOCUMENTATION LIST
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APPLICANT’'S SUBMISSION OF DOCUMENTATION LIST

a. TCB - APPLICATION [X]

- FEE [X]
b.  AGENT'S LETTER OF AUTHORISATION - IX]
c.  MODEL(s) vs IDENTITY - IX]

d. ALTERNATIVE TRADE P GREEN DECLARATION(s) - [1]

e.  LABELLING - PHOTOGRAPHS [X]
- DECLARATION [X]
- DRAWINGS [X]

f. TECHNICAL DESCRIPTION - [X]

g.  BLOCK DIAGRAMS - Tx [X]
- Rx [1]
- PSU []
- AUX []

h. CIRCUIT DIAGRAMS - Tx [X]
- Rx [1]
- PSU [1]
- AUX []

i. COMPONENT LOCATION - Tx [X]
- Rx []
- PSU [1]
- AUX [1]

i,  PCBTRACKLAYOUT - Tx IX]
- Rx []
- PSU []
- AUX []

k. BILL OF MATERIALS - T X]
- Rx []
- PSU []
- AUX [1]

USER INSTALLATION / OPERATING INSTRUCTIONS - [X]
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ANNEX C

BANDWIDTH PLOT
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BANDWIDTH PLOT

OccBW:712 kHz

CTR:909.928 MHz RB 100kHz# AT 20dB# Band auto
RLV: 10.00dBm VB 100kHz ST 1000s#
lOdBII : Tr-A
] 1
1 1
Holg 540 M,,«W !
| |
B ;
E
| | IS
i i
1 ]
1 1
1 1
1 |
1 1
T T
1 1
1 1
1 1
1 1
1 1
1 1
' |
1 1
1 1
1 1
1 1
1 1
CF:910.000MHz Span:1.00MHz
fl = 909.574 MHz
fh 910.286 MHz
Occupied bandwidth = 712 kHz
RF335U iss03 RU1142/6218
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ANNEX D

SCAN PLOT(s)
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TRL Compliance Services Ltd
E-Field Radiation

14 Jan 2005 15:41

EUT: Control Unit

Manuf: SME

Op Cond: 3m Indoor Prescan

Operator: D Winstanley

Test Spec: CFR47 FCC part 15.109 (Class B)

Comment: Unit On Permanent Modulated Carrier,

110 Vac RX Antenna Vertical

Scan Settings (1 Range)

e Frequencies — Receiver Settings -
Start Stop Step IF BW Detector M-Time  Atten Preamp OpRge
30MHz 1000MHz 50kHz 120kHz PK imsec Auto ON 60dB

Transducer No. Start Stop Name

1 15 30MHz 1000MHz TRLUH7Z
22 30MHz 1000MHz UH93
Final Measurement: Detector: X aP
Meas Time: 2sec
Subranges: 50
Acc Margin: 10dB

dBuV/m - ———-——— [FCCb3m

70

60

|
™ |
R b L e e T Ty r J

f———— e — — - |

40 77777777 S T |

30

20 3 I

10
0 T
300 100.0 1000.0
MHz
PAGE 1
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Powerline Conduction
150kHz - 30MHz

EUT:
Manuf:

Op Cond:
Operator:
Test Spec:
Comment:

Scan Settings

[
Start
150kHz

Transducer

Final Measurement:

dBpVv

No.

Control Unit

Solutions Made Easy

LISN UH195, cable UH21 & Receiver UH03
D Winstanley

EN55022 Class B (or Variant)

Unitin Tx mode. 110Vac Live Line

(1 Range)
Frequencies - T
Stop Step IF BW Detector
30MHz 5kHz 10kHz PK+AV
Start Stop Name
150kHz 30MHz UH21
Detectors: XQP/+ AV
Meas Time: 2sec
Subranges: 25
Acc Margin: 20dB
———— —— 55022BQP

01 Feb 2005 13:55

Receiver Setfings -
OpRge

M-Time Atten Preamp
50msec  Auto OFF 60dB
= 55022BAV

70 |
L
60 1 i,
50
40
30

20

10

RF335U iss03
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ANNEX E

DUTY CYCLE PLOT(s)
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DUTY CYCLE PLOT(s)

Ton During 100ms

Tek IR Single S$q+2|5.0k5fs
E Vo

S

I ; ; ¥ ; ; ; ; LBty 5

==

~TWGE 70.0mV  M10.0ms Ch2 % —26.2mV 21 Apr 2005
16:09:58

Close Up of Ton During 100ms

Tek 500k5.«’sr 1 Acgs
[

] et

: : : : ¥ : : : : @ 3.2

] ...... ...... ...... i

-fffffff:f:\
L RTTY SRTEE ETE RS TR Ton

®EB 20.0mvh M 500js Ch3 % —46.8MV 22 Apr 2005
08:57:46

Ton =3.29 ms
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Pulse Repetition Frequency

Tek 250 S/s[ 2 Acqs | .
,L i .I.. .J.
: |
. ]
R e
) i

25 o s et !

PRF = 7.08 seconds

~ERE T0.0mvV

PRF=1/7.08

PRF = 0.14Hz
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Sins
oo
o060
W

W 1,005 Ch2\ =32.4mV 21 Apr 2005

16:15:54

Ton
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