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A tclGecd Sroop of stafr in Ncfl Souft Walcr Soudt A Wcsr RrSion (Conrlmcr rrd CouEy Division) haw rlc.Ilrlycdduc.d rn ioc{rivc G .@irrdoo .rd r..ti,g p,occss of ffbL ft;diit il"f .igil -r-i ...tiiglr.* rrro uuaai6 lE to 8rficr hfutdior rbout tha rcat lEwl of Erosltiscioa rolrtcd fads. hor6l/ci, tlE findilgs crc$! gr€atcorrcrra orrr rha dcgcc of DC farlt.

r i.h ovct 350 rvo,rkiag ccrvicce ard rs many spar cablc pein Estsd !o drra ir crn bc a*id rh.r:

r Ary orsrooa bcryood rhc 6-5 dB liDtrir, ard ilus trEcding ciri:r lnading or cooditiodng. is s.rirusly out oftaaroircio spccificnion. Nor e singlc rcrvicc hes bccn-found whidr is cwl, ,*rocty it'ose s ;...t
i Atr 

- 
scf,rdcc opcmti4t oo lotdcd pai6, atrd bctrlitrrting in a T200 hgndsct hrs saious drficicocics in rhesi&6ncLrtl.

' A'v scrvicc comDrdld vie a n$al disttibution cablc mcdnd has a 70% clraocc of having a DC faun (carth,fofg try or, loss bctrv.co) sufEcicm arorgh a Apncao* dcgrrdc dre I."i J -...r1r.. l,additiott 20lo tuvc rc tuY oJ e tcss sctious oitr... rfirt rs. go* 
"r-r.."k* 

.rrritr aG 
" 

orrlgob!Cy, car1!, qr loss bcrrrccn farlt

r Ahoet 10(xD ofrural Elavarcd Join8 (Ef) crhibir s Eulritudc ofDC fauls causcd by poor woak srandards" .

i uulccc a ncw 6{stom'r is within a fclv hundrcd mcrrct from rhc crchange, it ir impo*siblc to find r totdlyfault frcc rpirc psir to use. That is. tis rorrr rae on sprrc-pL i. "l-, r,iil* 
ji_-"L-"*iir,!r*r,i*r,

* lvlaoy lcngtlE of crble alr being rc.placcd wirhoutjustification,

t F"{!t * lot bcitrg EpsirEd al all - rhc service rxorstion mcttrod is !o transposa around thc poblcm, Thisspplics to faut6 ir joinu as wcll rs cablc lcngtlu.

t Thrsc i5 i tEto lcut of ficld sc.ff undasunding of taasoission tcsting Ech[iqucs and opcr.ring prinsiplcs.

I Mod€rn tE*iqg cquiPmarL whilst.bciog .drqusEly Eupplicd, is only bcilg llscd by a minority of staff. Andcvco th.e iD litliilod varicry urd circudOncc. '
r U{lhpg stikas ts bcing cncouraEcd by our own actions. Our focrrs is on quiclly gening io thc frultntbcr thra pcttotiog he faulr Ar a rcnrli ws grc cns*ini trt t *" grl,ir uy rigni"iniiai m# oiu".

BACKGROUITID

within thc atnbit of thc Transmission Qualiry larprovcrn*rr Project Crelp), it was dccidc<l to surv.y a numbc, ofrurd scrvicer. Inirial discussions wirn orhcrs who havc e,td io'ao si",uu, revcrrcd tat 
" 

;;t 
"y 

ir.d mcasurrcech scrvicc was doomod io frilurc. 
. 
Past expcricrcc showJn"i ri"o non 

"uy 
lad rnultiple DC faulB which rcr(lndto bc rcpairod prio to any rursmission roting.

A tcasl of six stifi (3 tochnicians and 3 lincs) wrrc selcctcd and trcu raincd The raining conrisrcd of a complctcovcrvicw of ndw6k transmission, dB rhcuy.and ,"*r*--*iiyUri,a rhcoEy, rest iircr-.il-. f.ir, nnoingd"qlcs: 
.T9 ."ule paranacrs^ Throughouirhc.hi;G e"il:; *" mede of ,,cxperu.. to hrlly explain cachtubjccl Initi6ltv' a crassrtom environmcni*"s uscd. but ttriri ivc*i'g to ticld rrat"i"g, Jj pr;iJ;ijiiJ"rion.

As a con*quencc. tfic sBffdont oDly know about Ttansmission. thcy undcrstand it I

l-Y:-S *fcss was dcveloPcd for thc group to follow. This h&r nccdcd signifrcant moditicarion. {rd wrllrcqulrc morc, as thc Atojcct dcvclops.

ThG proccss usrd is to icst ali Dairs (including spsrca) ftorn thc cxchangc. Using a Lir; Tcsr Ser. C23000 andEchofler' DC fauls src idcntificd and logged. 
. 
Thcn uch join( is opcncd. irspcclcd. corrEcrcd. rnd rosrad towrrdi thcncrt onc' oa thc ratt occtrncnce that itoaaing.oit ,s *rouni#, thc circuit is tcaBd with s Simtinc and HDwTota pET' whcn lcneths which cant bc rapairfo arc for,,,a ltcsJ iirrr oynatel5T3 and l8B), working srrviccs .rclEmPosod onto lhc bcst pails. or in crEcrne cascr. a lcngti is run ovcr thc ground. whcn dr ri"lr, ar.ir"*"0. rongIincs orc fully Estcd wilh thc sim.line' S^idctonc x chccf,d 

"rriJIi 
iy thc rattrcr rtmplc -blouctick,, 

mcrhod. ard ifin doubt' an A2l5 is uscd to lencrat" loo dBA crs iilih;;;*,;;r, and measurtd wuh a Sound lcvcr mcrcr arthc rtceivar.
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As I Russigr Gcsrl oi.a cri4 'thr origilll fuit sdc mecrct plaa orrly aurviac! u*il the cncay is fu:t urt.. Arnd w
it wrs wih rta QtN Ersmilsifi lrocp,

ltc qutndty ild tcrlrity of DC huls *trc wry bcyord cxpccutious. Furtlnmrorc, mo61 circui6 hsd raulriple fsda
oo thocr - *d ooy e.G. o.r..d b7 pobl.arr in joiau, To &ro. no rin6lc E h.a b.cn feud xldch crn b.' crid tq tro
pc(fuc{y cotllct nd farlt froc !

AnoUE cotPtiedioo ir tlp hults whictr have bc€a provco into ceblc lcogrfu. Oivea thar rhc EiD is t0 fix rllc foI6,
trrbrt tha just ttplec- crllcE tli! hr! at. t s ler ef dit8int gld rspoirio& obvioully tEt ull €blEs crr bc rEprirc4
od thrs ou* bc nphccd. Whln rhcdc rru id.otified. r cablc nplmrcot rqqt ir aubmittrd.

ltc grG.Ed loss of tioe caa bc arrihul to the aniuda of "dotrt fiB jug tmnspose aroud thc Foblcm,, Ttc .

poHcm ic so 5rd thrt our procccs her hed to bc rlt{ed eo thlr stgc I is o lorv flighios dlo c.blc pairs lnd clcr .

DC faulc. It i5 qtdE co@t@ to fiad scrvicrs rvoting ovcr slfit pairs; molt oftro thao not boca6e of a faldt in .joie Therc rgliu rrc tiquarly on 2 x A tcgs or B lcgr - ony two wiE' scEE ro do: dcr dl, rhcy arc only biS of
copFcr! Brd IlEk rbout ore htsoduccd cross-rrlt"

Soorc frce rod furrcr: (wi6 loouionc idertifcd os I ,2.3 ctc rorhc. lir.a by n!nE)

LOCパ電ON 1 2 3 4 5
`

7

Vよヽ 41 01 49 17 29 92
AULTY OC) 5 3 43 ■

０ 17 17 73
釧 G LNES ll 41

IRANS FAULT 1 18 4 40

SPARE PARS 29 49 21 4 1 58
FAULW 29 37 18 20 8 43

JON躊 (EJ)

RELDE% 90 90 9: 1∞ 60 70 100

REPLACED 3 4 5 7 5 14

DIG&駆 5 3 6 7 nil

`
19

鋤

“

NE
薗 TED 15 29 37

WRONG 15 14

26-08-1994  13:20 FROM CnPヒ  Bド lDしL HりHY しHI・lH

lrc.don I hrd only 5 scrvicB with DC faul8 ovcr rhE "St{d{d SUQ" lcwls of 5 volrs bs[cry, snd I
Mo8otm in6ul8tion csistalcc. An additiooal 2E scwicas had fauhs of a lorrrcr sevcrity.

Locrtion 5 wrs a rinElc routr fceding a tl noic arca 1tith all scrvices loaded. This routc wl! uscd as part of
thc tainilg progr*m, rfld thus noi fully tcsrcd.

Locarion 6: According lo plsn! the 4 long lincs arc nor ouside limits - horrrcvcr. bcirusc 0.90 cable has
be.n cpliccd wih 0.64 nm.6ey now ha\€ lppror I to 2 dB exc.ss loss. Thcsc cusromErs hsvE had thcis
lidctoac corlcEd and thcre is no nccd to lrony rbour rhc loss. givcn that the lincs arc maintsin€d with
abGolut ly no DC faults,

Location 7 had a cable rouG which ftd throuSh GxEcmely rough mouniair country. This caDlc was in vct-1,

potr condiiion wifi many faulu in crblc lcngths, It was dccidcd bccauss of thc hiBh cost of rcplacing thc
cable, it war viable m dig and rcpnir far morc oftcn rha$ would norm?dly bo rhr casc. Even 6cn. ! s€clion
murt bc rcplacrd duc ro thc ingrcss of watcr.
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' 5' Sidabra iatts! did not Er. s atr tta ady id lrur. wJ hrt.e !o? FoltEaac(t te i/tat *e rrri rB
. lmg li!.+ plut ttosc wrlfiin r ftr lulo&ql mrs iortr tri SCNL ft;fi.. rlrc.d.s. figuus erc nor' vdif,

6' TLc EStttE tor ;ict tcct {rs rr. eriu*c only. og: the nlmlcr of rcordc joiotc rcc rxrt couolEat
bccrllrr it sts mr crpc.trd thri th. quedty wosld tc so gcar

7' All joiils *hidl rE r mt fuity n'mldc. stiu tcquircd rcpair nort - thrrc h:s bcca no siny'c joint frunduhbh did na,t rtguite corr.ection of frllre.

I Tcsc oa +c pair: ere ooly vrlid ritlrir q ebqt disrore &otn drc SCA:ti Mocr rrr{Es to ro opEr circrlrwi&ia mc (l) kilomcua sod thus. ftulo dcEcEd era *,idria rhat lcngttr SGyoad d;;GiAc niur.s fuvc
not bca rteriard for {eulty spes wirhin orch indivi{uol cobta lm6hl

SPtsCmC.!d cf,NEfIC EXTMPLES

Typca of FDblcE brrnd h rural cablcs rad joinc include:

No bag ovtt tfis "xlrarrrcd coDduttfis. - lhis c(i$!c iasulatioo brcaldovn Frticslaty on tlrs arE. roioE tel,cbut fould *hc!! r6lt tdr:c urcrc coDplrtaly dovoid of insulotion.

E:ce*. rncahiq rtoovc{- - allocB 6e tbot. Foblem to osu, ttloir Gpidly, rnd to r trt,e dcgcr. Tlre wqlicxrnplc found hrd 3 Dctrcr (th.rb rigbr. ,,ou diin'r rcad it wmng) or *ppca cruc iasid. ; Ei -'

Wroag sizc jointiag p*I..^ ry rydF size post can comnodac up ro 30 pairs of 0.90 mD csbta provided rhat
thc<c & only rha ,o crbf* pfu lcrd-inc, Stradrrd poeu with up to 50 paitr or *ith ttrc. or [ror€ $mdlcr c$l*
arc quita cootrbfl. Tlrc cffcct is to Jam or sque" thc condudon so thrr ttay te in dirccr contrct wirh lhc covcr.
Ovcr tiarc, the rcrulE rrl peir crdring out otr tlrc post inauhioa "sticking" to irc covor crc.

Twist end chcv- joiDtr or gr..lEs crblc..- iasulttion on gr,ensc oablc is aot doigord ro t &c Ull, suEsa gf ryiEdng 0tbctb lhc itrsuldioo firnia dowa ths wirc). Andra Ei;illr $s!cr is whcrc thi chipping tor *urin rt. 
".Ut 

t.,bcc! nsld to * otr ErorF rrtlrr th.8n unng collct& Thp etfccr tu rhc sanrc es for twirrloiil5 - oe irsulEtiolr tD lttlEd..bL cr8[ot rrtc tllc rEEs. ,nd is quiskly dinaged.

Fadty coltractorE ' thir 
-rppcrrs 

to b€ r contcadour problco. Frcld rttrf &rygcrr ihlt r cqilin pctcaotttc ofconacctcr tt cToo& o fu-*q..tu TT' aert do orfhing about iL ow re$l'lfuicaa rr,rl fustry, urir prnr"iug"
is \lE(y, \Ery lop, ard ccco,ndly, if thc joint rs cornplard in a ilo*c, ana ,or. meCJt t ,rry. irylfrfty ,on,*On,ut cesily dctetrd' A frnd vieuEl drook of thc joint witl rJro highligtrt ury faulty *rig *hA bat stippod rEough.wotto casc 6at has boco fonrnd so fu ms E conptac cablc rpuc whlr cvcry joint hrd coDne6ra which hdnl baenfully criaped. Chcly eoacoae uiDg aidrcr s fartg teol or oriurping wuluiq-d,

Perdcttrdy elrnaing ir thc nuobcr of joia6 found witt elc.r si$s gf rc,cnr eurivity (cE; o1c of two pg5 1yiuy6!,
coonc4oB 

'tc) 
but widr aumcrors otlpr major fault conditions, It is bcyond conpr"jicosion t9 undcrstsnd a,hy

ff:;vord opcn I joiat ad !€c thrr dl pain rrvrc suflaiug wvcrv insulrrion brultto ,n, Uut OBn only nx E
slaglc p6lr.

Elcvatd jointr rvhich uc prone to damagc and/or faults creac anotbcr comndrum. Exampl* ur whcrc cattlccorttinudly ui! ow EIc as rubbing posu ia"a th!t's no butt> wtry rlu uur suff jru. go ato;;;; rcplrcc tha unsicxrctly *hc't rt was ? lhcrc arc many ways r peraurcrnly sqlvc thc mt(lEr,

A futhcr cnnPlc is whar joinc T locryd in brd pasition$ such as swrmps, This raiscs rhc qu#rion of 1;,cotiSinrl dcciSn' and thcn thc-orfiaal-insraltarioo, and tlicrr rlrc ungvrng mainrcnanca Tnc ucsr eiamprc ot ul,3 B rjoinr so dccp in a swamp thrt afair of frshctmu's ryedcrs tnas n"rd.d io gcr to it. Thc acrual joini was pcnnancndyundcl$rt cxccPr durinS drou{hr oonditioos ! unlitc nrosr [arurcrr asruss the Narion, uo$ ln this uea prry for
drc4rght !.

Transposing pain hss crc €d a niEhmer of pmblcms. tn order ro cirher conncct a ncrr ,rrri.a, o, ro lo"{E ! frulr,almort Cvcry joint on rhc loutc nc"as O bc opc crJ rtris teneialet a numbcr of ..ma[ mado.. tAulb tot Cvaty OncclcrrEd' u thE crblc is kcat sEright. thcn rcv scniccs caribc conncctcd by oprnilg only e singlc joiot. Likewrsc, 0f'ult cnn b. locctrd to drc ocqrcst joinr.nd .g.in, oxly i singlc Joior ad,"[oo'. H. iinoirg? oitu rransmlssiongroup indicarc firl the rncc transposirions which h:vc occungj. rhcn trc morc fault pcon" iiiiii ."1r" .or,..

ｒ
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Tcc rcc-tioo1 c ooltiphs, ot kidgc poins (vtric,trcwr tErB you prcf€r) arc a frIldra urqry. Whilst vcry few hevc
btcrt forrd. eG! dtt hrrre bcca, hart rll orilrad as a rcsult of coafitioo wirhia hcevily tanspoocd joiou. Thcro ir
no nccd br 3 win 'o. cida comac-toil. Rockhampon dirria hrvc nor provirioacd rhco sincc 1980.

fuolllrr pi{blarr with Errrpocirioos is thar suff losc thc abiliry (or morivation) to rcpdr fllrltr. tr is f6r casicr to
sinply swrp r fc* prirr. Honrcvtt. if tbc ceblo har rufttcd shcarh danagc end rhc feuh b"ilt chrscd is not locaEd.
tlE ,Lnlr8. tFrr& liLE . ceDEcr [oughout rhc lsrglh wtil such tirnc rs atl pair uc dfeccd.

Id cssc,loe. thc !'raaticc of eurspoeing pairs is costiug us q vcritable fornrna rE it crcatca Elort faulc: crusis B hugE
man hour uasugc s steff Ey ald Eort dtouSt thc mrsEi and, gcntrratcs thc nerd for msny kilomctrrs of cablc to bc
tcplaccd ncedlcr.sly. At p0c6cnt. it is cxtrrxrEly rarc to find I cablc which rcrnei streight firough mo6 fiar rwo
joiots !

―
SPOSrlc PmssHouLD BE A CAPFAL OΠ ttNCE!

血 贈 Post饉 山 暉 nOn薇鋼 ●●●lder folltes.A3籠 y are l∝t∝ 中 ・雌 y=e nOt replaced.Thぉ 膿
幅

…
:L Ш tt moFe103t血ぃ s晰

"鋼
l●― 山 cュbh i dbwsI∝ J fam¨ od_e鵬

“
bL

輔由=ヽ
“

國由h琴:3d m m●●uragO the m"眸
…

回lty.Whe● localstaff have ttm asbd why tt d● nt
ixlblL宙血 呻 .dley leply thatthey dOn't have tlme t● 五Itd the cable.When askd why dley havmtrcPl・ ´

“
―

p颯 tey aswerthat‐ L●●w Whn tll● cabl● 菫t!Who● nddl● g who?

Dttgn dc6ciencktt have also m● ongd p●●r malat― ce pracuc● Apar iOm theヽ 塑哺●eぇample ab● ve,we
haVe f●ulld D8 CWIth皿ねg coilel p● lliomユ 8∞ m中

"mm tten口
ぃt tra● L ttd in vaγ  hovy scmb on the Jd●

:柵Ⅷ蹴幾綸 冒渡出麗T腑脳麟鮮鵬器轟鰭』肥臨習
JOumey.■ls pancubrコs comitt cluly indicted thatloca smffhadn't been abt to dtt d∝ p enOu8h into権 [
m●●v●●on fbr many year3.

SOMtt mTHER― RESTING EXAMPLES OF WHAT CAN BE IЮ ttHD:

A cabl●

…

鍋 m ttS― Via■ ∞nduitto tt 10cal vllage‐ when tested it sh● 帽 a3having m● 1■ l● 軸 1●.●nge踊 paiL"in噸 ・
・ 】邸コ Freu.d matthe∞ nduit was● ot d―ged.When朧

“

‖●was d燎。■nected a‖
― mdtw“ fOund that pen剛歯

“

ofshean w、 b.dly lpped‐ COuld only have bec● _ed duing inttlato● .

地 摺

WSnt tt Cttc_同 面 暉 Ⅲ J屈 。■?蝸 yh」威 山

常職認搬雌留楓|:智
l臨

淵『
側
“

Btt WOrh■ mstomぃ mamp血“ЫQ ЩS lmple:」
"t transPose ontO●

200 mec length ofjurnper
wL― ssthe lpund.誡 who 3dv●cate ttnsPOsimns have a 10tt● alswer for!!!

栃 留11孟職習管」篤理:露胤農
emmに .."趾mw"that雌●“

had b●●ncm

鱗 離 鮮
器 棚 鵬認識 よ皿 島‖I
:"pmdu●e mo"and mOre in less and less lme,and with

淵臨l樵憲T蹴』器I甜鍛 熟鳳よ
9:服

∬httT蹟冨驚露電旧ヽ離t鳥漁『
肥盤譜棚路譜翻温躙認籠黒棚11端よL富講組躍瀞

mmytm“.恥wc饉 由●

脚 脚部蝉憮 齢嚇犠‖憮:輛欄
鵠E乱島∫乱鷺胤嘲霊:糧

・」肝記島‰端 1lr濯雷:T普』Ii評2Ff農鷺Y説盤
oFeach ofth“ ●cable tytt were stlllthen accompanied by 6 EJs and J:w"hin 900 nte疇

A cuStOmer.whose sidetonc measu● 爆 +7 dB sTMR finstead oF´ 13 dB),mentioned that Tel● com peOpl● had
changed the handset hee dm● (withti the l“ :12 mo●ぬs)Fonowing her compl● ■、 Of being unabt to h鉗
properly. The service was 800 mcじ es,。 m the ltti coil and he s。 lution w"lo ttt a■ latching unit(S25793)コ嗜roSS the

rκ u¬ じHrこ oК lυoし Hり Hγ  しH:刊 r

101:ヽ /14
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m 
* * e6t tht' hrn'bes. thrt' visi6 (to nml ..ar). rtrEc ovcit ad c$ts. .od rirl rG ddit fir &c

LIGIIIIII:NG

l$',fiiffi lff;Jf#ffi. fe 1ffiT ;:_":HI 
dennca what rhcy ,'Ea, by .,hisi- rishbi$ .

wher tns bccn fiound ir drrt rrrrs r

L$*q,'"*"yili"-#.il'.ffiffi "ff ff"m,L.T,X,Xl.;qr,g,fllffi TJffi ?:rotnqDs qu'rtv rad ulc ourr.r ir onrt iarii ffi;;;'il H':frJ,f; *rg o..d* ,o righrrirg rrerr is more ur.

ffi+ffiffi*{ffi,{#=*i#ffi"#**
ffi'ffi#f;#'-ilm[m.Tff#i";gu radJrsrt r(eE wiu e'r.ct tuniftar rish'ing

ffiffiJffi#;mffi""&gfffihffis

SUMMA"RY

Thc cxirtiag rtrrl cAt{ ir ia varv ooorshapc. Thr ttusmission group h nor rEI.[ ro rhe *iginal plal of spcciaiisingItr taDlotissiot typc pnott ns toiurc Uc nuubcr of DC fault fil.-ilioo .pia"ric propcrtions.

ffffffHffiffirbar e frult"of suiEcicnr sBycritv !o dcgzdc their servicc arrd m..ry arc cvcn os*idc thc

ffiffirffitr dB Poiat havc v;tv Foor trerEr rcico Fpblcms' rnd all rhose who havc a T2o0 haads*

ffiail:L'Jtrff;lr$&c tT,T or tI.' Fobtns cant bc ouc€d ro anv common rctioa(s,. ro turtlrct
cler{ surisim io nrrrl r.'ca* it ir usclcss pcrfo,,,.g ;i *d-"t';u-iffici.urr *

mlffi:** 
utc mimcoalcc furcoon crrmlv diffculr. cven ro ihc poinr of guaranucing ftar faultE sre

Lncd sreiuqmce n*tices have d1a,,g"iiilffiff;ffisffv' ocg'net|tcd i:tto o Proces of ransPosc iuuund lhc fault. ,nd who.r rh* is no

IT^:_ f,!rrr. no loglc ot re-aon_agdjcd ro prErrcnradvc mairrcnancq bui Ucrc is strons rvidenc. oftrcrr croug[ i3 tpod crrough'. ,tNo rrint rysr rsxrGoop-iuouon.

QUESTIOFIS & PROELEMS

mt llff# 
hwl of tiowlcdSe fof our crtchel planr suff ? can rhcy bc rniscd or d?vctopcd io (hB hith€r

I:-:ll4l rygtl bGncr.t!€s oquipmcnt ,nd lrovide rraining hog fiiled. Many of tlre instrumcnE which havc Oec,tsupplrcd arc lcft in vchhrcs aod lrvcr usc{t. oid tc"t niqu"s ai Jrii. *rr. Arritud.s havcor 3hiftcd.

2. Do our cuctnd staff UNDEPSTAND [re prrnciplcs tuvolvcd iD kaosmicin8 0 tclcphonc signal across coppcr
ryrs ? Att 6cy capablc of gr.ining rhc rca,''irta rL-r 

"r ""J.-rii"s ? civc. .r&rr. wc .r€ now r difrcrlnrcoogrny. focusad o! tcryicc, &!d air .

of morc highly ski[cd R.ta op.-ri*$g 
to oPcrdt on a leanff staffing profilo' should u't look for a lover number

3, rtrhilsr *c cgr addtss thc furuft dcsign matr rs !o ealuia rh.t lhe rristdres of thc pnvt don.r sqnrinug. how shoulOlfc corl?cl thotc thrt ur aircady in placc ?
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撥 都 趨 椰 櫛 職 ittt躙酬 器 品拙 T柵蒲
cabL wm獲

“

鵬 ntly m“自劇 up.

帥 出 急ヽダ輸血ll服:温:鴨bぷ謂iM、出認麟蹴雌

辮 Al―咄窃躙 鮮臨躍 iⅧ∬鵠鵠置識s朧織

鳳Fl=鵠It躍硼躍鷺諷霧驚舅 翼品棚蹴鍛庶1?r tt Cttm phsare

出 躍r憮尊 灘 懺 継轟 椰 臨 釧 踏鳳椒 観脚

WnAT MttTBE Dom

Wm mttf胤蹴 酬 酬 闇 棚 馴鵠 【 漁漁

融 蹴 rお
rbemrd菌即●lrad"dmc.L… hg“腱岬 dma

祓 繊亀器ふお風縫l」闊 協 議盤鵠ふ1置認「
°疇曝

臨 開晟器m鯨潮 _鼈書い
g・uP.■通輛le“ v"●魏

="Ortu“
誨me● and

む判 ,and nll addtuonal labotr)

蹄 農棚器訥認蹴乱j田器』出‖二肌曜枷 1肌紺酬.““
回″面・“

・

凛蹴 R出阻温器螺[靱 ;:血
r apF°動

skill lcwls of runl cAt'[ steff urust bc miscd qurE slgrrifi€andr. GaEd rs dif6cul( but offtring a rcdusrion in lab rr€gourca).

A spcctllist tr'Eoittrcn scctiol nocds to bc e€tablislEd wi&in cech arE+ to acl as consultant cxplns, (mtcd as €aryto do. rod using pcdt pr l 0 io t Z uniE of tEbffl, *d d" i;i;; ---
[f 9R i6 !g h.vc any chrrrcc of wortiDg. thc cuncot pLnr !.€d to bc gcady upgrart.crf . (rat d ss difficult ro .dticvc.ud rrcry hoour intsEiw)

RECOMMENDATIONS

Thc tan5mi5i631 8lgup is eonsuminr thc majsity of ib. iimc clcaring DC typc falltr. Ttis irvents thcm tocusrng oo.rEir qitirar oDrccrivc. i,-hcrcforE. ri is rEc"i.r,runacoGiiiJ fr&-d ler.O ro,

Apprur onc nronth prlot to lhc tlansnlsslolr group lrsting a padorlgr scrx tlle local depot shoqld bc adviscd andrequcsEd to rcalow all rsrBposilions. all 6c iaulu oi ui,rr-**tlru r.-rcca and sparcs. and dis//r'prir fauttylcnErhs

to working in the rural CAN. (rrtcd as rcrv

lt11lS
TnTnI P の1
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*m,$#fl*.mm,mmm*W
m##ffi"rffi ggpgr;*urf*i**"
Sffim.-"rffi ['"Hffi ,Hi';ffi Irff ffi :ffi-H*1#
ffiffi ':,S#,f; ,ET*Tffiff jf :ffiJ::H^ryfl Jffi H,InHi?HH,ffig

eiiffiffi H?T xmulffi*H f;,fl1ffieg.? rr tbc c.ncat prurs ur

ffi ffi ffiffi-qffi ,$*iffi"-f; l-ffiffi fi ff H",ffi T,fr ffi
WH^TMII'T!ED0NE

ffiffiTttrff .J#iyfiff 
r# jiltrffJfr ;1.Hffi trJ:*.,_;u:i

ffiffitrflffif ttt "* oceigns' (rard as diffcurl ard n.inr rr lar$ 2 additioaal

AltJldsEcEsrt cablcs ur.l bG ch.ctEd !y r gcciatirt st iurd D.icooromitv wi& opcotiag dil;. r'.ca r "-,"i1Tii;dxril!,ti*H"T,i,:ffir - **
crblc rrplrca!5s mra corrE uny..t conEot o.f tll. &"igo 8I*p. Thi! vrrtlnsurc corrBcl Fiofiries are mcr, andulc tto$ cosr cftciy. Iong b<a soluiotrs arr u."c f*r.alf.irlla ou n*,oo_ ,"uo_1.
Traas?otitionr rurst E bunod u e fault coEccrioo mahod. Thc rral c(raed ar cxupncty ditrcuio*G,c, ou,,.a*rg ruboiil;;;ilffiT,fffifi:';,ffi.* ac*a*v rrcrir,cd"

iH"lf;rl'i.ffi-'l #ffiffi::':I'slg thcir rpprech to vorHng in rhc n*r cAN. (rated u vay

ffio 
* ru' ** sttff mBt bc ,"isal guitc rignifrurlv. (mtcd o, diIfic.h, bur utfering a reducrion i$ E6our

A tpocialist Ellndrsion *c on acads .o.bc c$eblishrd within cach arcs. to act as consultant cxpcrts. (ra*d as e{ry .
t0 do, rnd u6irg P!sh.p3 l0 ro t2 udts o, rirr"r, *i"ri". ffiff' 

*o"

Iltffi,I#,"iliriflTcr of wo*in8' rl* currcnr puff n"d to bc sxlotlv up'adcd. (rarcd as di{'grrt to rcrri€vc.

RECOMMENDATIONS

Thc tsmsnisrim Sroup ls coniuminq drc m{oriry of ils rim+ clcering DC typc fstrr*. rrri: prc,ren.o thcm focusrrt orrurir origifiat obiacUrrc. Thcrttorc. ii h rtcomrnjaded thrt the procels tl altctcd m,

Appml oac month prior !o $c t'animissio.n group rcsnng a pznicular scAx, the local dcpot should bc adviscd end
i};ff 

t" rcmow all EansFrocirions. rlt 6c iauts.; *; ;;;;";r"rvice3 .d 5pqrca, ond dip/.Ep',r raurv
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E ch AtE! Msr.SGr rhcidd cre& I sFcirli* crll (sirc idll dcpcad on arca covcttd) of boh crtcrEl phtrr nd
EEn[inl srffi flho eitl trh! Espolttbilitt fc dl trralsitsim frtlts. fhcy mould bc Ealrcd h r[ Orca of "lhc
rusmirrioo of {r roehgrr Elcphorr iigrd' lnd tupplicd with r hrll kit of es imuuocns. All furlE vhich cmlot
bo t!3ql a! i(bqt6cd ty ulc rordrl Bt tsec,c 5lortd thco 80 !o thir ccll ftr anrlysr3

The pIy:icd trqt padord !y ttre 8taup lhould rpccificalty crclude LrC typc fault!. Thrr i8i if dunnt thcir tEstirlt,
thry ftrd (r! ir incvitabtc) a crbh riritr vhich hrt DC faul$, it rhurld tc E$r0cd 6 $c tDrEal farlt &pot AllD
TIIE CLEAIIANqE O! lXE OIIIGIN^L REPOR'IED !AUL'I' SHOULI.) NO'I''IAKTi FIA(E TJNTIL SUCII
mrB AS TIIE CUSTOr,ffis PROBLEM IS SOLVED.

0f ourco drc draga viln this ir tht lhcn rnda gEsslrc !o clear fadE history tcl.b ll3 rh.t ratr will ry raydbE
suci 13. trenlpG[uoor os clr[g! ot hardlcl u tic clc{trm6 is b bc dclryc4 it is mo$ likcly dnt staff wil bc
acivrtad o incrcarc drc ourba of 'phccbo' claanccs.

A soluion b thc tarupo,sitions is ro rcquirc a crblc rcphccacnt Equcst fo( lny flult clcarcd as "KOOD or KOOF.
GiYCn tirl d cablc rcpt8cocrt rE$&Ets wor{d bc going io lhc CAN DsyEloptrl?nt grcup. any oroaaous onec will
toon bc pickd up.

All ceblc eptmrarts choold bc lbs rceporEiHtity of thc CAN DEvclopmrnt. BrancL In m*iry 6c dccisioo m'
npl8E Erfft drly $A gtoup hsvc ntll ffis 6 n trE plalE aad Deign Engincas.

Should a csblc bc de.mcd as not nccdiry tcplrccaaq trc fault should bc reunncd !o ttrc tocal dcpot for rEp&ir.

Thc lmal la$rnission ccu Ebould dEo aEt as comuluou in th idcltific*ion of fidg ud in tbc ovcralt fault r?ait
qudity.

FAILT'RE rc ALTER, TI{E WAY \lIE ARE PRESE}TTLY OPEMTING WILL SEE OI'R EXPENDIURE RISE
TO CE.IPPLINq LEVITS -

If rc Swayr do wher rrc havc ilyays done wc will rlwryr ger whu vc harr always got l!t!

Fti ir&cr i11i66110" 
"1t

r  .

Phone(06D203 5084 or FAX       12Cり 3

lolo49
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ifrc uroroiBm gurP rill ffi a.!rd csrccr df hrg lis dl sirfctmr problcur. rd
10 b rtplEd ri6 in liDiiltr.

uoniner johs rtiei rcal




