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In the IVarch/April2011 jssue of TCA,
I presenied a discuss on aboui BF Saleiy
and Saleiy Code 6. This was one of the
environmental  consideral ions thatshould
be pad ol ihe noiticalion and consullalion
process when considering a radio station
and lower lnstallation according lo
lndLrstry Canada docuraent CPC-2-O-03
eniii ed "Badiocommunication and
Broadcasting Antenna Systems'1
According lo lhe same Clienl Pfocedures
Circlrlar (CPC), the fo low ng is also
slaled ia seclion Z2:

Rodio Frequency lmmunily:
'Al I rad i ocom m unic ation s a n.l
broadcastlng prcponents and existing
specttum userc Ere toensure that theit
Installatlons arc clesigned anal
operate.! in accorclance wnh Industry
Canacla's immunity criteria as outlinec!
in EMCAB-21 In or.ler to minimize the
m a ltu nctioni ng of electrcn i c equ i pme nt
in the local suftounallngs."

The EIVICAB "2 docum€nt sets the Radio
Frequency lield slrength levels that, when
measured n lhe environr.€nt of lhe
equ pmenl suffering inlerterence,
delermin€s iau t and responsibilily for the
lnierference, In the words of the Industry
Canada documenii

"lt the |evel of the transmittec! signal
exceeds the applicable tielcl strength
value on the premlses of the affected
equipment, it wlll be deemed that the
transmission is the cause ol the
prcblem. ll the fleld sttength is less
than the appllcable value, the aflectec!
equipment's lack of immunlty wi be
iudged the cause."

U niort! nalely, lor the Radio Anraieufthis
is a potentially onerous policy because ol
the relalively low lhreshold levels where
ihefau t sw ngs aga nstthe radio transmitter
operator EIVCAB-2 seenrs lo be uniquely
Canadian and sels th€ criiera as shown
in the above lable,

There are two evels sei forlh by Industry
Canada dependert on the lype of
equiprnenl that may sulfer intederence.
The term "Broadcasting Receivers' seems
c ear eno!gh ln defirition. However,
accord ng io ihe EMCAB-2 documenl, lhe
term'Associaled Equipmert" app ies lo
other home eniertainmsnt equ pment that
includes: Video Recorders; Audio Tape
Recorders; Cable Televisior Broadcasting
Converters; ALrdio Ampl fiers and
Cornpact Disc Players;and equ pmenl
lhat may or may nol have a broadcast
receiving component,

The iefm "Radlo Sensitive" equlpmenl
covers al oiher equipment that does not
have assocrat on with broadcast receivingi
lh s may include home alarm sy6tems,
lelephone sels, elecircnrc control for
home heat ing and air  condit ioning, and so
on. This llsi evolves conslantly as new
applcatons for eleclron c conlrol led
appafalus are app ied inlo evefyday iving,

As a comparison to the Safeiy Code 6,
field iniensily levels, we note ln ihe
following table ihe very arge diiference to

those ol E[4CAB'2 which is severa orders
oi magn tude less, In addition, nole lhai
lhe EIVCAB-2levels do rol change with
lrequency as do lhe evels for Saleiy
Code 6.

ANO]HER CPC DOCUMENT TO PAY
ATTENTION TO

As a companion documenl to EMCAB^2,
InduslryCanada subsequenl ly released
CPC-3-14-01 3 ent tled "Determinations
of Harmful Inteference with Respect to
Radio-Sensi l ive Equlpment" i  thjs js also
fecoraraended reading for Canadian
Amale!rs. In this document, rdustry
Canada discusses the r po icy with
Tespect to determinalion and interuenlion
on Radio Sensilive Equipment
interfercnce matlers.

In CPC-3'14-01, lhe Deparlment siaies ii
"fully expects complalnanls and
operctorc of ftdlo transmltters to
cooperate wlth each other lo resolve
fadio"sensltlve equlpment prcblems,"

This may mean tfying lo lncrease
eq!ipmeni rnmunity by way ol adding
chokes and fillers and/of modifying the
rad o station anlenna coni guratiof or
decreasing transmiller power. The
document also siaies: "Badlo opetatorc
arc encouraged to work with
complalnants in rcsolving problems
wlthout rccourceto the Depaftfient."

Broadcasting Rece;vers 1 . 8 3

Associated Equipment 1 . 8 3

nadio-Sens t ive Equipment 3.16

Amol6ur Bond Sotely Code 6 RF
Field Level Crlfedon

for solely of lhe
G€nerol Public

6 mlnules

E T4CAB-2 RF Fl€ld
Lev€l Cdtedon

for Inlerbrenc€
lmmuily tor
Broodcost

EMCAB-2 RF FIeId
L€vel Cdtedon

lmmunily fur
Rodio"S€nsHive

Equlpment

Oiffer€flce in
columns

2 & 3

Un-rb = clB
lroundedl

Difhr€nce In
Columns

2&4

UniB = dB
{rounded}

160 melres 1 . 8 3 3.16 39 34
80 melres 80 1.83 33 28

40 meires &
30 nr6lres

40 1.83 27 22

20lo 1.25 rnelres 2A 1 . 8 3 23
70 cent rnetres 33 1 . 8 3 3.16 25 2A
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As a lasl resort, Industry Carada may
declde io make a deierm naion ot harrnlu
intederence based on ihe iield strengih
values dertilied in EIVCAB'2. lf il is
delermined there is excessive f e d
sirenglh frorn the radlo lransmiss ons,
Industry Canada slales the operalor rnay
be imposed '5uch ferms and conditions
that incluele, but are not limited to,
limiting the usels ta.!iate.! power,
hours of opehtion or choice ot
openting frequencies, ln extrcme
cases, it may rcsult in suspension of
fevocation of the user's authoization,"

AMOUN] OF TMNSMIT POWER WHILE
BEING COMPUANT WITH EMCAB-2?

What does al ihis mean in terms of lhe
amount ol power an Amateur slalion can
run and slill have reasonable assurance
lhe arnounl wil not exceed the RF F e d
inlensty evels ol  EN4CAB-2lor which the
Amaleur operalorsiat on s judg€d
responsible ior broadcast receiver

Well, as a very rough cleterminai on, we
can applythefomu a lorthe amount RF
Field Slrength polenlial dlllerence in
free-space belween lwo points, 1 rnelre
apan, designaled as (E)in volls(frns)/metrei
ih s from a radiaung source knowing lhe
Power (P)of lhe lransrnitter in watts,
knowifg lhe inear Numerc Gain (G)of
lhe antefna (nol n dB)and knowing the
d starce irom lhe radiating anienna in
metres (D).  Nole thatthe gan otthe
antenna (G) is reierenced to an rsotropic
rad ator having a Numeric Gain ol  1.

As s iyp caly lhe case, anienna gain is
olten g ven n dBi (reterenced to an
isolrop c radlator), but may also be
presented as dBd (referenced to a d po e).
Nole thal2.15 dB - 0 dBd and, theretore,
when determlning the va ue ot (G),  the
base dB relerence may have lo be
changed before conversion lo inear
(numeric)gainforthe purpose of app y ng
lhelorm!la below Also, lhe gain of the
anlenna shoirld inc ude any osses
bet\ireen ihe transmilter and anlenna such

For determ n ng the anlenna sysier.
Numeric Gan (G), applyihe noton that
every doubl ing (or halving) ol  lhe Numeric
Gajn equates to approx r.aiely 3 dB with a
base of 0 dBi= a Numerc Gain of 1,
Therefore,3 dBi=a NumericGain of 2i
6 dBl = a Numeric Ga n ol4i  10 dBi =
a Numeric Gain of T0i and 13 dBi =
a Numerlc Gain of 20 and so on.

Ihe preceding lormu a does noi take into
consideral ion ground ref ecl ions wh ch wi l
likely not apply to close-ln siiualions ior
the low frequency bards. In add tion,
calculal ions ofthis type shou d only be
used ln lhe iaFfield at least 2 wavelenglhs
away lrom the source ol radialion.
Notwithstandiig, it is accepted lhat rhe
farfield may not be fully developed for at
leasi 5 to 7 wave englhs from the source.

So efs apply lhe lormula to a ikely
siiualion oi an Amateur stairon us ng a
7 dB Ringo Ranger 2 metre antenna al
rooltop evel. Th€re s approx mately 3 dB
of ieed ine and conneclor loss and the
lransmitier s operaied ai 50 watls. With
the ieed ine oss, the elfective gain of the
antenna s now reduced io 4 dBi; lh s
equates to a NumercGain o12.5. The
next door neighbour's house is a iwo-slory
dwelljng and is less ihan 15 meires away
from the Araateur anlenna,

For lhe sake of thrs delerminat on we w ll
consider an example in the farlield ol
radialion on the 2 metfe band. The
ne ghboufcornpalns ol  c l icking and
blockage of funclion on their compuier

across ihe Amaleuls prope(y Ine,
the Ar.ateur rnay be cited and ordered to
reduce power or adjusithe coffig!ralion
ol lhe station or even to cease operalion.

In anoiher exampie, an Amaleur Lrses a
modesi beam anlenna on 20 metres with
5 dBigain inc uding feedl lne losses. The
Amateur typ ca ly rlrns 100 waiis of RF
power. What disiance is h s zone oJ
compllance where ihe ileld iniensily is noi
hke y lo exceed lhe EIVCAB 2 criler a for
Broadcast rcceivers, 1.83 vo ls/metre?

Us ng the iormu a:

This determination shoulcl be reasonably
accurate as the d slance calcu ated is
more than 2 wavelengihs or ths 20 rnetre
band and therelore considered n the
far-field ffom the rad aiion source.

n both of the examples presented, the
Amaleur s running only modesi power
ihal is ihe lypica output ol  nrost VHF and
HF Amaleur transceivers.

D* V€O;PXT
E

30x100x3.2

53.54 melres or opproximqiely
U6 tuel

I
I The lorraula s as lo lows:

E_ v€oxTlT
D

speakers when lhe Amale!r is

E_'15

4.09 volls per melre

transrniti ng on F[,1. Because it s Fl/], no
modu at on recovery is not ced. The
cornpuier \irorksiaUon is located on lhe
second l loor ot the neighbouas house, lusi
below lhe heighi of lhe Amateuas
aflenna. Based on lhe EMCAB-2
documenl cr lef ia,  is the Amateur at faul i
or is i t  a ack oi  RF immln ly ol  ihe
compuler speakers?

Lei's apply the formu a lo determire lhe
F e d nrensly in volrs(rms)/meire:

Thrs is an accepted equauon by ihe
lniemai onalTelecommun cai on Un on
(lTU) derived from I rst pr nclp es.

In lh s example, the predici on suggesis
lhe Amaleur's lransmission s creating a
iield in excess ofihe E[,4CAB-2 criier]a lor
rad o-sensitive equipment and il lndustry
Canada is caled in io access b ame
based on lhelr "meas urem e nts", lypica ly

I
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INDUSTRY CANADA MEASUREMENT
METHODOLOGY

Although we have provlded an equalion
for determining RF Field Strengih, it js
based on simple free-space propagation
and may only give a ballpark figure. Aciua
measuTements are necessarylo make an
accurate determination ot lield sirength
and may vary considerably trorn point lo
poini  in the environmenl in quesi ion.

Genefa ly, ii IndLrslry Canada is ca led in
to make measurements, they should
folow a defined Internal Procedure ihat
def ines ihe melhodology and
nsirumenlation. Such measuremenls n
high prolile and complex silualions may
be carried oul by conlraoted engineering

represenlation al the Bad o Advlsory
Board ol Canada (RABC). Al the lime,
Ralph Cameron, vE3BBM, served as lhe
Chairman ol the RABC'S Eleclro-l\,1agnei c
Compatibiity (EN,4C) Commlttee and the
proposed EI\,lCAB-2 document was
foremosi on the agenda.

The only salvalion nowadays s lhe
rnajoriiy oflhe domestic equipment s
digiialand, therefore, must be cefiifjed
under Industry Canada document
ICES-003 7 (entilled "lnlerference-
Causing Equipment Standard" lor
"Digilal Apparatus") protecting agalnst
excessive conducied and rad ated BF
outbound intederence. Such pfoleciion, in
ihe fom ol ferrte FIF chokes applied to
equipmeni inpul and oulput cabLes,

3oo G 111: <hftp://aol ab.phys.d al.
ca/-ton.luck/ tenp/safety code,6.pdt>

To provide guidelines in ihe methodo ogy
ior BF F e d Slrength measufements,
Indusiry Canada has released document
GL'01 5, enl i t led "Guldel ines forthe
Measurement ol Baclio Frequency
Fields at Frequencles lrom 3 kHz to
300 GHz". This documenl can also be
appled 1o measurcments lo delerm ne
Salety Code 6 complance.

In add tion, more speclfic io carrying out
measures lor ENICAB'2, Ind!slry Canada
has an lnternal Procodure C rcular (lPc)
IPC-3-14-01 6 wh ch is nol readily
avalLable to the g€nsra public, bul il
sho!ld b€ avaiLable to interested partles
lhrough an "accesslor Inlormaiion requesl"
lo your ocal Industry canada office.

This documenl provides a delailed
procedure ior cond!cling field sirength
tesling using a gid ol measuremenis
maklng the determination based on the
mean ofihe rneasuremenls p us adding
the standard devaion belw€en lhe
raeasurement valLr€s, The procedure
specfies that the measuremenls may be
made " nside" or "outside" ihe premises
depending on circumstances. A s!ghf ly
dilferent procedure and grid patl€rn s
specilied lor each. ll is interesting that all
the examples glven in ihe IPC document
relate io HF Amaleur Radio irequencies.

COMMENTARY

ln releasing E[/]CAB-2 back n 1994,lhe
Deparlrneni iook lhe posilion they would
nol irnpose any signilicant evelof RF
lnierference lo eTance on cornrnon
electronic equiprrlent- Such interference
energy is typically conducied inlo lhe
equ pmenl by associaied externalwrring
aci ng as an antenna. The batlle againsi
the EIICAB-2leves as being too low was
foughl years ago by RAC lhrough ils

CONCLUSION

As you can see irom lhe scenarios
pfesented in lhis adcle, Amateufs who
are iving on small residenliallots may noi
be able to run much mote ihan 5 or 10
watts QRP wilholrl rurn ng the risk ol
exceeding lhe iield intensily crileria set
out in El\,{CAB-2 - and lhsreiorc may
cause inlerlsrence to a neighbouas
elecironic organ or other overy radio-
sensllive equipment. Thls s especially
lke y when Ini ted space requires that the
Arnateuls anl6nna wires rnust be tied
down to fences on lhe property line.

Ot course, tall towers would provide a
solut ion by keeping RF f  s ds up and out
of th€ way ol susceplible equiprnent but
thal has iis own sei of oiher problems with
municipalilies and evokes ihe provisions
ol CPC 2-0-03. Perhaps the best way io
avo d causing inierference when operating
ncreased power is 1o buy a nice rural
properly with no ne ghbours nearby and
everybody wil be happy - excepl poss b y
the lamiy members ihal  lve wlth you.

provides the benefil thal the equ pmenl is
tikely to be more lo erant to higher RF
Fields than ihose specilied by E[.4CAB'2
by v ue of much improved conduclion
suppression. Neve heless, ICES-003
apples to "Digi tal  Equipmeni 'and does
lillle for equipment lhat is solely ana og.
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