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NATIONAI. CLECTRIC/. ENGINEERING of new malerial, (many of them syn/etil. und re- 

RESEARal INS[ITUTE fined ashessment and measure·ment [cchniques. For 

mmple. in power cohle .md capacitor hy,lems tho 
RECENI DEVELOPMENTS IN THE F[I[.I) OF fie] 1 hib become dominated b> Ihe Incroi,ing use of 

ELECTHICA[. ISCLATION low, A polymeric /'Ler|I|• Ln place of (]le lubs em· 
By A. J. Briksson. M SURng·) Pr Ene · AMIEE.. C// //,per dielectric·, 
Grad. S.A 1.[" E Seniar Rese.irlh Onicer, Nat•nut blmil,Ir dielopmen[. ]111'e l.iken pluce in Elocirial relating 

Enyinfring Rese„/1 [n.lifule. 1.S I R ) inachineN. where the newe,t and larges[ pieces of 

equlpment, with almog no exception, are now insula- 
ted with hystems emp[oying mica paper bonded with 

I. Inlroduction. 9,%9 I.m. pro•iding lugher cle¢trig sIres• w,111 

EJeciric/] lower jose• i.u'lion and b uer is [herma chi, 
:, racteristics. C.niple' und ./le ©in· The 

m h],11 bracing top£ requiring ili0 .tudy und upplication of temperature and Ilim rited polyamlde 
film, arc 

sever' di/plin/ Af ycience.inil enyineering milling vusl Inroad, Inno the Jnsulation 
dom'iin of lower v,mage motorG and pirticil[,irly Irae· 

1,1 faci. 1[ has been uld (1 , 111.11 /|del[lul L,„Ula· * *I, and ilav¢ be•n ¥ery I•* 
tion r. a neee#:iry Ail. In th./, when one conl.,dcrs 

The Ihe function Ile[,1 
of of Mulating materid' mih·gear and outdoor m an elatillal ingulation 

6 en Ihe inlred,/Mion circull. one finds 013/ Ihese mal:rial• propide 31/(11:im· of sulphur he,„limoride iii· 
cal 4/lat]In over the •uppor[ of Ilie conductive e]•ments / ylems Mil the voltage orcilit. r.ing¢ and m 

faci. 
bu[ simullaneously spacc restrimons in urban are.t' 

imp.Lir the eterlric.il performance havt led to the 
con"•ion of the Circuit which woit),1 op,rale much more el- of comple,ely metal-clad Srfi insulated 
[ H I bub/ations C]en[ly Jf 11 ould be - 4,1/K// b> other meuni. UNimly indoors. The use of 
C= Cxpe,w reunh for bushings <ind lower whage 

One may wy ihen. th.it on: of 11!, mu,or objee· Mwitchyear has found much favour, .ind recendy also 
Ines of development, In 21 4 tteld has been Lo Impru,e ihen. 1 1 been 1112 inlroduclion of [rack-re„/ant e> 
the perform nce. or 10 IninimiNe the delet, Mli effecl 'I./.*c re'l' for .....r in.ulalion ..rns. 
of rhe insulanng inaterhil. 1,/sent in ele,local 94 

m 101 
temb. be for ihe This ma> example, in Lhe form / redue- u·ry large /0/ of ilils field, r, will 
ed 1(vieN, Inereamed only be powble in electri, „rengthh, inir:used this paper to m#der u few or temre· these deaopmems in more detul In fact. a ature ralings, etc. compre 

huns/0 rewew of ekuricaj imhon waM /ven sonie 
1, D. ge"filly accepled I la lh.11 when :01,1/:Ting year. ..0 by .....3 who covered the insulation 

a nl.neridl a. a '(Ren[,al inglil, the malerial prn- of ino//. switehgeur and transformers in d// 
r,mics bhould be un,id:red in ihe folloaing sequence Aceordinglv. in Ihis F,per / is Frop ved lo d„c„,3 
of imp•iriance developmen[s in th¢ power cuble field more fully. 

foljowed by mentll,n of 1. (he work on Mechanical Proper[i" eurucitors There- 
una con„deralln will be given m ine le,ting and 

2 1her,nul p[UperLIA a,•e. nient of in,ulation »Ims and gorne of me 
3. Enir"nment' properties: work of the C 53.R in Ims lied will also be discui,0(1 
4. Efecirieal prop:rile, 

2. Cables. 
5. Econ"'ic aspect•. 

11 is De,p]/ the Con„derable only when the maien,1 succes, of oil-par/ in- ,• car,hle of 
././ed cables 

maintaining solid. for a coriain phy,lical interprith *he it m:M years, during recent Iinie, 
ihere hui: been :in ever incre.,sulg chung¢.0„, lo lIQUid the Or ga.Ou.« under Ji the pl»ial i·on,lituo- 
use of or pi,ly „ieric insulled h cables - parll./arly in *ervice environment, Ilial the electfical p[Uperties Europe and in the USA 

b:come of importance. 
Of collne, 

Thus but>l rubber hax 
In con.idering the been In „Me as a devejopment. 11:,1 have 

cable mulerul for ove, taken rl:1.0 m The neld 20 yean. hut of /e:Iric·d[ Insulalion during recently the field 
ha, hecolne doli•inL,Led hy the the past decaile. the F ictorh ,1,0uld be borne In mind ipplica[LOn of polye 
thy!¢ne. C thle destin' when employing plam or ela®meric auessil any new material' ar '11,*4 mlem r,Latterials offer (Some of [he varied many adv.Inlage': applications freedom from com. an] re'uiremen, 

©f inxu]•ting Inater,uls pound drainuge, greater robuuness and ease of h.ind are indica•ed iii Lble [) 
linn, reduced wight -- and le non·hygrosceple na 

During me pag decade, electric:bal,hon. In [uN of many of (hese milteria]• simplifieh ,oin,ing 
common d many „her branche, of enemeering 4 and tern,inaling techniques. ln addition. /19/tilylene. 
m an increasing <ophiE[Lation in the applle,ilion pirlicul/4 when in the cros.-linked form lag very 



low im characteristics and good electric,at and thermal mal/ria[ properties with Ihoe of pilyeth>lene}. 0,4. 
raings. (Table 2 shows a comparison of some common 5 6) 

Table l. Climparison / Cable [rgulating Materials. 

Insulating I•oss Dielectric AC Breakdown Max Temp Max 'remp 
/'ateria[ T;i,igt·nt Cii!]stant t. fOr (Hilltill[,US ./ sho't 

Or .....1 T.m b ./6(1 Hi ..'mr,• I.lic,[11]iN circuit 

Oi[.paper 0.003 33 40-30 80 C 160 C 

Butyl Rubber 0.00' 3.5 -5.0 25.30 80 C 230'C 

Poly:ih>kne 0.0004 2.3 40.30 75 C 120 C 

Crms-linked 
0.0004 40-50 90C 2% C Poly/hylcne 

2 I. Phy,Wal prope/ks 01 poly/hylene. larly inthe U S.A. 'nd tod ]064e. .xientn Europe 
up to abou, 66 k' in power cable. Linear pilyc,hylene ha• a pt/nar zig.z•g back- 

bone structur¢ of earl)or. rom chains. /ith hydro. Cross-linked pol>/hylene cables have p.tr· 
gen atoms in p|aneK perpmdicular 10 Ihe carbon •icular economic advantage over /11-p/per insu- 

chann• In /1/ice, a certain amount of 'de lated cables at high voltage and power "ings. 
branchlng IS preseni. (dependenn on Re demil> bul / has :In been found in u/ing %1:,dies 
of the poly/hylen¢. which influences Lhe soften. carried eun in Auxlralia (11 for example. •hat at 

ing temperatures and the m¢]t Flow index. The the relatively ]OR· volligb of 1 1 kV and 22 k V 

structure may be represrnaed tdcally as :- delinme economic her,elhA can be obl,lined from 
ihe use of /14„hylene. {Figule I ) 

CH - CH - CH - CH - CH - CH - CH - 

2 . 2 2 2 
More recently. design and proioly/ studies 

have been succerfully completed un cms linked 
CH• (side branch ) rolyothylene cable. for 225-250 kV both In 

France and Japan. and •hort leng//IN of able /1 
Electrically. poly/hykne ha, extremely good these /011/x have been in hervio? for ./me 
properties. It has a very !,w los, factor. high years. 11 1 confidently expected that as t„ne o 

diclectric strength high impulse withstand v 01•age, :: p= cro@s·linked poly/thytene cable• 
and is not su,ceptible to moisture. Slabilisers and dominate /0 pnwer cable field mure und more 
anti-oxidanis are generally intraduced jo increase 
the resistance to discharge and /tra-wolet de- 3 2 Mant/acturing te¢hlq" 
gradarion. and to improve thermal stabili,y 

To avoid high elect=al i,ress concentr,dion in 
Low de/Nity poly,[hylene, de,pite its rela Ihe vicinlly of cable conduam due m unevene<,e, 

tivel> low maximum permi«ihle conducior on the stranded cond/Ct• „irface ., Nemi 
temperate of 75 C. is found in power cables conductive equipatential layer i, placed ukr the 
from 600 volts up m as high 8 66 k V. 16} and conduccor surface. In addilion it is important 
occaxionally even 138 kl Howe,er. 11 1, cro* 1hat this conducting layer he intimatel> bonded 
linked poly,thylene Thal is really mak,ng past in to lh¢ poly„hylene insul:ition .Ap/t from this, 
red. into ihe oil·paper cable domain. In (lus in order to cont.1 leille/tial gradien, across 
material organic pcroxid,8 or vacuum irradiation the insulation us¢ 8 als. made of u se 

techniqui /: used to bring about cross·linking conductive shield gE over the in.utalion. 11 i: 
between adia/n[ molecular chain, This materi# portant also 11,3[ throughout tile 1/e of Ihe Cable. 
retain. all rhe Mand elec„ical properlies of poly- the bonA hetween Lhe mulan, and Ihese two 
eih>lene. but haK the additton,il advantuge of screens be m•intained in order ki prevent /,tial 
being a thermo-set mal/rial with considerable discharge processes. 
=hanical strength ewn £ elevated temperatur« 

and has no true melling point, or juxceptibilily The more successful 10 manufacwring tech- 

therinal or environmental cracking. niques make lise of d s//1/1 exlruslon head which 
15 fed by iwo extruders, one applying a semi- 

During the W decade. cro„.linked pow· unducting (carbon black l,wded) poly/h>lenc 
¢,hylene b been used very exlen,ively. parlicu formulalion. and the Dther larger wilder. apply- 



ing the [nam insulation Poly¢111'dene h divided co?e. wher¢ the pulse, are displayed and 
inro iwo parIN in lh: h¢ail. che first forming tile measur¢d on a 30 117 ellipilcal liane hic 
Ihin mular layer abot,1 111/ conduclur, the ligure 7 
diel¢,wic layer follam. d men 111,· outer layer 
of >:mi.conduciing ireri,il Thux. by .lowly i „pplird. lil J'ratice in:reawing lie 

ni voltage ap 

ihe *hre¢ lay¢n ]D|led to [he come together m i •andwich Vicimen, onu can nole the voll•,ge 
at before #hich they are drawn onto the (11·.ch.irge. w/hin ll,e umple fir,1 occur. c,in, luctor under 
1 hereaftel, the di,>diarg. amplitude at any I ar· a 'light vacuum 

licular jollas: can also be me'jured 
In liu.s wah the ing,lat- h,,4 11 e tWo :11- 

irodc •urfaceN firnily bonded to il and Norm.illy in "* cables. u' is nidde of d 
ill i'USbi 

cononuou, bility of impurl[Les Reanning Ine[hoil of i..•ure... a' er valik heing ,•11'•ral 1191 
shown or during load in cycling. Is I fig,ine ,rge t) e]„ 1,1,/ Led. R. where Ihe unscreened Lable 
rbies through a H V ©Jectrod, Immer./ in 

Throughour 1his ]•rixess, clean]Iness ], vually liquid. This techn,q u: has limii:,1 Ensitin> due 
•mpor[.in• in /•ler t,i ava•£1 I. inell,ilon of an) 6 i th' electrical interferenee norinally pre.Ilt 
partic|¢8 111 the body of Ihe miulum, and Indeed in :in industrial envirinment. Ind i' regricted 
¢xurul,Lon in the larger er' high volfuge cables Lo le'[s on unrercened cables. 
I .irtual!> carried .. under ··dean loon" con- 

A, dition described e.Lrlier %+ howea,r. 1,106, eoed 
quably 501>=thylene r.ible i, 1,1/nofaclured In 1 

1 1/u,3 1 vhows a ep]/4 wigk-ciwe poly· thre: hi> r exlru.ion proces, und a<cord/el> a 

em>·Lne cable construcion running sysiein appl „ble lo *creened cables „ 

required, One •.uitable method iler·loped by 
2,1. INg,harge pr•ibic,1•4 alld •st terhnii/,ies. Krep·•r (81 inalas us of a balanced bridge 

¢[rcull / i gire 91. Poly:Lhylene thereby :114/ providing ,/ereused 
1, a nt'[erial. i' re],ilivel> 4..ce,•1 „nsitiv/y due m the 

ible clear,4.i] el,mir,/100 of to interf:·renee discli•rge degrad,ition. alihough effeeb [fer:, rhe cabic p isse, through a cre>.·hinted set of poly¢lh>len.. 9:11/1/.,rl, shri, ce, 
four wheetx. the outer iwo tain be,ng eartlied. und vokag: Etah[1]sen are idde/, 11# u much 
whect, A 1/ B heeng conneced to higher re,istance. e.irill via 

rehiqlo„. When vallage , applid m Ihe con. 

Ihi. stisce/ibility i, ihe reason for the ductor. mex: two re,iliton toge(her with 11'e cable 
scring:nt requir¢ment, for cle:inlines' Ind ]Immate capaciianceN. farm a %,Inple b.1]une Id bridge 
bonding referral t,i earlier In LIze vicini[> u[ a circuit, whose blme I momenlarily upset when- 
i or particle ilthinon. |on| strM inlenhifi· :ver .i illk·barge pulr occui 

cawn inly be 90 lugh that hal brealili,wn 
murs. leuding to crodon of th· material in .1 2.4 'rhe lole of ove,charge (i,tinx in pot„thylene proce,i knoin /, -(reeing." Thi·: er/ed channel cables. 
may progre„ through [he marial fairly rapidly 
if 111¢ slre,"ex pir: m.i•nla ined. leading linally 10 In Internation:,I circles. Ili,; i, .i i<,pl: of some 

corn[>!/2 breakdown i,f th, In'.„Iall,r, 1·igum conlronersy .it pre,-at. [7. 91 Tle dinger. lie 

3 and 4 Rhow [ypical vimis botwe, 1 %em,- |arg,ly in lh: dlly.a•!on „f curr: 11 equipmen' 
conJueling ·creen .lnd in••I]•ition and partic!¢ overvollage lests. 14 w,·]1 N. in the in- overatage 
ch]01'. Whil¢ 1 +Ire 1 41•9.5 :, breakdown levels. 

chinne[ caused by dischiree eni.lon Although a polyeth>lene cable m,LI|aion 

Ace[,rdlingly· in ih¢ poly:thylen„ 9[en: nuy I of 
c.ible IwId. lifficienil, lugh qualib Io en 

well $ in other sure a, branche, go,i•[ ser'ice 
of performance und trdnslean over· in,ui,lion :·n. 

umage wilhs,and ///,1,17 (p/Iyeliblenc ha ..ing. exlensM use I' m:lie of .in /•sessmen' a procedure known hugh Impultic vollag: wi:h·,tand). Ihe durotion 3% parli.,1 '1•QI,arye ...g. (7. 
/ lin S). overyolt/ge pres.ure lest ma> be ·:uff,clent 
. permit the on,el / partial dichargek und the 

rul,re 6 shows a "hemitic of a iypical commincemenl of erosion. (7). Then, although 
partlat discharge Ineasurernem i ireilit A variable /: cable may well 11,1,/ passed #c overvoluge 
vollage diselurge-free H.V. source i. used 10 * 3.allsfulorily and gone inlo hervice. due I 
ipply 50 HZ /0 1/ge. 10 Ihe •aniple i:™jer ICI, th: eroN,un 11,lt Iii [aken place, ch.: discharge 
A discharge-tre, blocking c ipautor, in „rle, Inceplion vallage may be lower [han [he working 
wi[Il .1 [uned el/Ull. couple< out any high. voltage. und le coilhequent coninuou• iligh•rge 
frequene>' dis,harec puls„ thai occur m the degr,Liialion will Ic,/1 to cable failure fairly 
,:imple, via a high gain .imi>[ifier to an ove]110- rapid[y. 



his agreed (gl thal a limited ac. overvoltage ' 1.I[and. (!1) similar experime.. are 

w M =ressary m polvelhvlene : able' 0 ince it wil] bring .arried out with roly¢.hydene cable. pres- 
detect the preece of any gr{),4 defee[, or 11:is suri:ed wih Ste, gas at pressures of the order 
in [he Insulation. hui it iN /„oniMI> recommended a 3 (0 4 21·mo,rheres. h was found here th.il in 

th< I thes, tesl, be conifined wi:h parlial disch:Wge cablns o• *rd quah[y, 0.:. pdrlial discharge free), 
leI'&. A more realistic te.1 procedure may be 10 the improkmenA pained are miminlat. hui in the 

Grry o. I 5 minule at. ok'voltage t.t I cae of cables of infurior quality. +Inificant 
/ ted within ihe r/nge 1.5 - 2.0 ames,he phak- bencli[% can be obi Lined. h n, recommended al, 3 

m earth workinp voluge, Thi# les[ should be meful techniqu. in [ham. of cable, whose ser. 

,opplen,¢med pariial dischur#3 leAS carried vic, p„formance „ poor-how¢ver. it should only 
out al /·rm,il phave ve'tage. before and aft/. h. thoughl of asa com/omic measure, the 

the pressur, [:sls. and & working voltage the liuul Malmion King in JmpriveLI extruslon tech 

cable shoum! I p:inia] dischargs free-aI sen 1- nl*lcs. 
tr.ities of lhe ol.der of 0.1 - 10 p:. Should an 

An allern,[ive w h: reqwred. thi. .hould be carried approach to the u•e of impule poly· 
'al. I being invelig:I' in 

ou[ on sample lengths. and should Main bc ethy'le in 
cont. 

Fngland ( 12}. where d hipped pot>elh)lene cubic bined •ith partial discle measurimenis, Visual 
eumins,irm of cable vanipl:, can atxo b al•a very pr,-••13rial with /5. 1/ be•ng de·.elor,•d 

Cable informative , am/!es ar: bum up frotn pol>„hylene 
t.ipe·. having thicknesseE of le order of (1.] mm. 

In summ.ar>. one may say ih,lt Ihe problems hit be,nB graded m prodde *uilable implise 
encounnered in Ilie man'lf icin/ and jest of pol>'- wilhcland callah,litle·: Semi-ionducling, tapes 
¢!hylene cable•: Wp 20 re.runably high volloges are 1,50£ 1 on Ilie c 'ire m prmide in equll:enti,11 
11/ve l,irgely been mercome. The use of cro.5. boundary. and the cables are pr¢,surised with 
linked poly/hytene pro'lles c.,hle, of very high f[-6 or Iltri®:n. or a mixiure of both Me,allised 
quiality v.id, many advantages over 0,1.paper and Melinex foil elecirodes are used to construct 
ii,her ins'lation 9.tem. and 1, is certainly a- capacitively graded ·able 1/minationN. and. using 
rected 6 1,01>eth>lene cables w111 dominale ihes: /chniques. impulse breakdown htresse,; of 
the field. particularly in Ihe low and medium·high the order of 100 - 150 kV/mm have been achbed 
valtage ringe' ix has already occurred in man> m a dedgn for a 275 kV #dem vollage. 
Iparts of Ihe m,rld 

Jap.me sludies (13. M have obtained 
Imilar Lmpuke +Irengh re: uhs. a¢ well a. ac d» 

2.3. The 11§13 gf gase,111% and mhed dielearies In char# incer[ion sires=s of the order of 201:Vmm 
Cablt·N. in Q similarcable construction u,ing S] 6 pre„urch 

abou1 5 atmospherch. Before le/ving ihe cable field. brief of menion 

should be made of some o,her developments and 11 I po<dhle ihwt if the problems in extrud 
no•e! ingulatian techniques ing high inlegr,4 poly/hylene cables far power 

A, mentioned earlier. crox,]inked poly· iran,nAirm / vollage• of (he order of 500 kV 

e®lene i• suscept,hle [a partial discharge dc. are found to be conslderable, this lype of tapped 
gradation in .mall ponds. Some intcrosting resull, and prewrised cons#[ion In'y 'OV' 11 'UCCISS' 

of developments makmg use of inculating liquids. ful i,[lernalive. #voiding rhe problem. of volds 

or NNes loeelfuu wilh a rely/hylene dielectric. und inel„ions in ihe aid dielearics. but re,ain 

particularly for high-gre,K arplication.. have ing le low 10„ and good vollage and therrn# 

been published, charader/,/3 of pol,eth'kne. 

ror example, In Japan. {10) sau%factory ser- Fin illy. for underground Ell V power /•ble, 
// experience h/ heen obialned with a layer or •kh raiiags of Ihe order of 2300 MVA. frida. 
film of bilicone oil in the void b/ween the mennal studies are in har.d in bolh Japan (149 

wranded conductor and the insulation in cable# and the United K Lngdon, An the /velopment 
0[ the $-110 kV class. Figure 10 low, the results of camprev:ed £:p. cahles. Ikre.the pre,ence 
of impul/ les& mude 0,1 an experimenlat sample o[ solid dieleetric haR been minimased. and is 

of C·fible uxing 11,5 type of cons[Tuition I has rmricied! to conductor supporting spacirs /1 

been found ihal with // techruque. opening interas along le cable - the bulk dielecLric 

stnes within the cable of the order of 18 umdium being :tgain 5Ffi at pressures of ihe order 
25 kl/mm are rermishable. compared wil the of 5 atmosrhere:. This [ype of conscructi,n has 
normal working stres* in polyethylene of the several #Intages over conventional EHV ,·.•hle 
order of 10-12 kV/mm »Blems. namely:- 



(u) E„:11:nl vottage :har:,clerisic, - ae Compalibilii> with impre/an[. 
wrking str¢*E or the arde, of 1 5 High mechanical „rengili. 
kV/mrn be.ng ro..,hle. 

/niformity. and freedom from particl• in- 
(bl Very large current /1//9 due tothe clusiDnE. 

low charging i urren:. neel,/le dielec Suit•ble temper.[ure characteri,tic, 
tric loss. and superior coolin• effeci. 

This techn,que Jlis inire/ing po„,hilit/g Of the available mw/:il. pal>iyrene ind 

for high den,ity urban artle. where lurge lians polycorbonate have found enle applloation, bul 

ission carieine, per unit 'rcui[ may be by fur the re- most occe„ful has been palppropY[e[1, 
ER. 

ired. and w logical extenxion / the de•elop 
ent of metal clad STA Insulated indoor suh rhe n„chan|•i|| and electricil propertib of 

Mal'. I h [s mairial in f I m forni are en h.inced by a 

proass of [wo-directional SIN/hing during manu- 

3 Power Capar.... f""re producing whai i, lernied biaxiall' 
ori:nlote' poly'romlene fil••i 

CoNdorin? hri:ily :he developments ihal[ have 
taken place in if field. it is found Ihal allhough rllin is readily pri.duced .11 111:ekne.ses down to 
impr:gnared p.,per diet:un. &>*m haw be¢n 10 ,/ Wilh e>rellent qualit>. ,ind pro.ided 
in u'. for mang y:ars. [her' p: now gen:rit agree. 4111.icien, care haq been [dken. i, free from con 
ment (15} th:11 fur,her *gqificum Improvcment. ducting r:Irt].le. :ind weak .1,015 Pillypropylene and reductions in k using roper. cannot readily ha, a high elearial slrengh. :Ind {lirle,·lfic rosi 
be „M,med. 

Is an/rnx'imater> len Unles le„ lh:in Illat of 

"ll i* electrin|ly . poll,naeria| I ex- /1-impreyndIed piper. (16) (Fle,Jre 11) The 

hihii, IONS¢. whicli are cuenti.ill, choracieri,lic mill'rul i' compallhle " work,ne tern,i'rature, 
or ihe eellulaae molecule. and these cannoi be ur lo abcut 95 C with ihe .isk:irels n„rinally 
reducej hy Tur[her Proc:.ps of maieri,11 used for puri- imprepa·10,1. /wlall• irld•oripllen'I). 
ficalion, and b min[nill /y on (]le Inregnant, pro. 

v•ded the polypropylene ix free florn ionic 
Con,equenily. th: Nize of wrenily used impuri'#. 

impregnatid paper 'apailt,ir·; ix lilrgely deter- 

mined by *h/mal facxors. and the only rractic. Th, firE[ commercially Mult.ible /118/4 
able inean' of reducing c.kpacilor sizet [• M making use of poly[,ropy[ene ([7.181 have /jour 
employ a diclectric· malerial of lower loss angle. id a composit¢ d/le,Iric, whee sheels of 1/ly •her/by permitting higher .tresse, in the in,/a 

pr,Fykne haw been comhincd / h layers of 
tion wi(houl increused he il Mener/mn. capaci,or gradc kraft paper t,Nque iciing A d 

Thux. as in he case of cables. the domination wick for the impregnani in order lo luke :dvan 

of [le field by impregnated paper +1:ing '4 lage of [he high xtre« Chumete,·1411(E of Llic 

rapidly bemg reduced by the increa,ing m of 1,01)mer tilm. lh: fitm und r"er layer 'Irlh®re 

po!>merle materials. are £,rranged so thai the gr,/,/1,1 1,1 the pi,/1 / 

of Ihe order of 15 Velim. and i n the 1 ,]m. of the 
OF the [miny plistic, :ri,,i],ble during de. 

order of 45 V/pm. 
VelUpJnent. consideration M given to itic follow. 
ing mal.rials which are aiallable in ihin film 

The d¢CreaS¢ in energy loss wAh $ type term - 

of mixed diele,In¢ has been conideralle. (INg. 12). 
Polyst)'ren: and reducaob En 2 and welgh, of Aut 10% 
Polycl•ylcne *B coinpared to all-paper c.ip,citnr-, of *4 

b rating have polypropyle= been achieved 

p•lycarbon.,(e 
However. in mly quallers. Jt i' fell 11'.i 

Polysulphone the Continwed 1% of paper In lese cap[,clloh 
Des)rable material properties •ought far in represenls only a compromi.•e a,•proach, (16) and 

polen,ial eapaci[or diele¢[rics include:- much ch 1% being directe,1 toward the develi,p 
mint of impregnated flitic Im capici[.# Borne 

I Al Cost per unit volunie. 
prom,&ing Nbults have been obtained at the Ele/- 

Iligh clcclric sircng[1. iricaJ R•search As•ociation Labari,[ories in Eng- 
I.ow die/clric [OSs land when thu: work has been in progress for 



some :en yean 091 Lking pal>rrorylene filmb sary to develop hugh Qudli[> films of [evs than 

12.5 pm ihick wi,h 6 1,/ aluminium foi, el:cirode, 10 in thicknes,t The benctilk from thi, woild 
4 trlchloroilirhe•nyl .„ impreen:i/. workung also extend 10 11,0 high voltage range und in /dl. 
Arress:3 of more than 50 V(rmA pr /1 50 Hi lion. the .. of vacuum ineullied eleclrode' 

h ve been achieved, re,whing in reduction' in offe„ Imder.ible pri,inis: of further reduchom 

size bb.. factor of ihe order or 3. in power iapacitor sizes. 

In .tier to :/tain qucce.ful impregnallon 

of the smooll, plaSIC films. 4. Matemb vacuum Impregnation and Bstem r/mlion. 

„ e·.kent]:11. and i. w # found Ih a [ u,ing thi. cch. 
The u,i•facory performance of any elecirical 

nique. 11 .till look xever,1 dily for all the re.idial 
equipmenl dclundk 01 de qualizy of i N in,/a. 

air bubbles Inarred in the /11 ling to ¢82/re. tion. 4 in pir[[cular th: retention of [ha· qual- 
fhgur¢ 131 ity during ':rvice. 

Rouphening the re[>'propyl:ne film improded With ihe inereax ing sophienion of in,ulaiian 
the Impregnati,3/ rate, but reduced the /ectr[Cal techniques. the adoption d syn:hii¢ mileriak. 
/rmgth of [he film considerably and their application und:r Irigont condition' 

Provided boiti the film and ihe impreenant of electric lies' an.I Imporatur¢. I ' becoming 
are fre: from p irticulate mi:ler and impuritieR viry iml,ortant iha[ polentia] new molerials :ind 

the predomin./ mahanism of d:lorioration and sygem. be euluated compr¢hcnxively. with a 

failure a thec new capacilor. is xpe¢ cd to be view to achie.ing re],able .-rvice rerformancr. 

hy internal ilis, h rge proces. { !5, Breakdown of To ilik end, a iompreher·ive hat·ery of 
6 impregrant in region. a high electrie field. material evaluation [¢,1 procedures haa b:en 
such as within the viciniw of foll edges. re•lm. evolved by the ,/Nous n./ional .ind Internallon.,2 
in 111. formation of ga. bubbles and eons:quen, hiandards organis.Nion. such as (be Brinsh Stan. 
dkcharge degradalion of [hs impregnanL. Thi. Ar,k [t,Ailuti,• 13Sli. ilie Inierna,ional Ele,:[ra- 

eniphasset, the requirement that the impregnant Le, c.i] Comini,sion LIE.1 111. South Afri:an 
be thorought, de/,sed, Bur:au of Standards (SABS). Verband Deutscher 

Flure 13 0„03 an impre.i:ion of the magni· Electro„chniker (VDE). and the American So- 

ludes of 'scharge incep/:111 ,[res'e, im'll>6 in ciely for Fing and Malerials (ASTM, 42). Of 

ihehe. me ASIM and the IEC proudure, arc u full> impreymued capacitor, and it is im/r/nt 
in 5 rvice thill „,ch c ipacimn, bj %1]biected to & perhap. the ino·:t wide ranging. embolying ther- 

minimmi, of wollage surnes in exce" of th: di,· ina! mechanical. elearical. and mirammenial 

charge Meplion levels. characierill' 

Althou-4 in the case of paper cipacilors, Once 1 1>.1·.ic material hab been ovalua/d 

dih/:LI¢ detec·lion let]1„Lq„/4 119„ been ./plied and lund .itablz for .1 parneular lippll=ion, 
for ginle Lime. the daligers of 'llxch:it.ge Jetermor- . behiviot•r when app:ied 10 ,1 spell!,c insulating 
ation in the new film capacitors m much greater ,-em, (proh.ibly iii cambination with oilier m.l- 

Adue •011% greally ilicreased strex/. and it is of ter,als) h .i·, i be .u.sch,;ed under serric- condi· 

prime impi,riance iha[ p/tial discharg¢ mer,ure tlon• In ord•r ta predicl !.CrV/C performance and 
men[' he incluiled in 'lly routine or iype w" life of ina.:ting s»ens. UKe is frequenity made 
of these :apacilort of .cieler.Lied [fc ./mg prooedlirc•. Life acce!. 

ralion may he brough[ about by variou. me[hols. 
ii.hich include (often in combination). incred.ed 

3 1. Future developrnen' elearic/1 stresxing. 1*lier tempera[Lira rerelitl•e 
11 14 2:ner,Illy accer[ed [hat Ih mned diel/Inc Incehanical „re„ing and the us: of higher olee- 

4,ructure /7.]84 1/hough 11 prmiles niany ad- Irical frequencieE. ln the case of exlernal insula· 

•antayes in Lioniparl' to #raper capae,tor•, Mon. chemical degradation may also have Lo be 
a at best only an in/inn .Lpproach. A, develop *imulated in the form „f polluints or The pre- 

ment of,he poirier filin apacitor·. develops. and sense of ultra-•iolet radiation. 

the technique is exlended to wider film.. / pre· Finall•. when a failsfactory symm h# been 
sci 11 has been limited to width of [he order of 

developed .1/ is commicially mi„faclured 
40 ""1, 0 1, expee,/ 11/ these cal)3citor, will 

in the form of an iter of electrical equirmoni. 
gradually rept:ice all inixed and impregnited pa- 

thiq is u';u.my required Lo undergo routine or 
pe19/St= Iype te•,ing before acce,tane¢. The·o ¢sis are 

For Lhe lower voltage ranges it will be neces. normally pr:Ncrih:,1 in rhe form Jf :quip,nen, 



specifications drawn up by the v/riol,5 siand,ird• can proide very useful inform:nion on the bask· 
organi=lions. bul [a<lay there 34 :, tend.n,-y to· insulation condition. especially when the effect, 
ward a re-orientawor, of the emrt,Ke, of ihe·.e of molsure are belne con,idered The me.1-0 

ment of insulition r.]lance has 'mol become 
u tru<htion M tic form a ··Me'ge< te:,5 but A•. discuo.ed earlmi. when considerng over 
these can be very mi,le/ding / ins,/Icient cure 

vollage le:mng of cables. much reliance hug been 
is taken. At .iny particillar voltage. insulation placed in ihe pas, on polentially ile,tru,Jt„: long res,stance „ a function of 1]w time for which the 

terin •one to fift.en minute). pre-re tell ./ 
0!lage ]% applied (21 1 ler freq (Figure tal. and during uency How,Iver. a·. men i ioned above, the first [en minute. of :, te.1 eun w> b> a fuctor 

in the mon advaned insul.11„in 4/ttins, these 
„ grect as 8 ·10 This pror>erl>. whict" a 

te+ c.al be polent,ally d¢/.ding. le./ling t., a 
cansequence of dicle/// abwrplion k nh,de n 

.ubslinnal reduelion in insul:/wn hfu Apart fram 
of during 

lh[•; drying 0/1 pracedures on h,gli an ac overvollage tes, can he mi·deilding on /11// 

molors and @enerators, I here ille ral i o ny The ten· 
11' awn .s it do:N nol prnvid: i.ime "I Inf,irin 

mlnule 1,3 the one-minute i,™illanon resistance 
ation M the insu4ation condition (7} /¢rm¢d polarikation index). b. ., ufful indic:/ion 

Nowadays a iub/ancial wlety of pinien of lhe St.Lle of dryne,/1 af * *'il:,Iion '23 IFig. 
Ilally non-deklructive le.' ;ind Ine.IMI•e••len, pri' ure 19) 

cedur¢•arca•ailableMrdielecirl, amiment.(19) 
and .ippli™Jon of rertain of thes: proc:cdures 4.1. Asiessment/ Bulation ¢ondilign dliring e me. together WI[h limiled .ic ivir-voltage :ind impuke 
M if new·Nury. (dependent on the iype of In the rat ruu[In: marn [ain:ne [exia „r, in,11[.1 - 

equil,ment being (e,[ed), c·.1/ h, very Informalive lion hav• normally been re,kitte' to nie,nure- 
Certain of these procedures are shawn in 0,2 men. of J...Lion res-mee ...I. wi,h : 
1, M egger", How:wr. 1,4 poinied i,ut abo,e. reig- 

le#Inost = ..Ing' Ille .... now in me.,suremen„ e·an be 
.: meaningle„ unlev the 

an ihe pari.11 d,scharge duraiion of the •allage inea·.urencn, leellni,jlle·. applintinn i4 noted .will 

deserib:d eurlier (7.84] The:/ have con•igently practise'l. application hi 

./.al[, al[ form: If 'll'll:fl| p./.r equipment. & Power Eleclrmal En/nuerilig D/,sion 
inaluding vitchg:Lr. high* ird=·A. iii or [he National Elcelrical Fligin:·ering Reseurch 
pacuorN. cable< and :,en retaling mack,w,·, .4 h-Ime of th: C'/R has rece,» slarted an 

are parlill].Ily imrort./. where ./het' mile. insuia[ion relearch ..... :i ..ice lu the 
riak ars involied elcelneal supply and inin uf.icil] ring in'kntly, 

A similar measuremen! d 1:chn,qlle. but nne the prnme objeclive' ilf ihe a'·se•smen, of 
beth which Fro,ides aiklitiona] b/sic in,s//ion informalion /rtic,1 male/,il, un I al.0 ln4Ull'- 

Illrly aboui ihe ·.ever/y of iliah.irge,, is /0 dir non sy'en' in .:rvice. 

lectric !,As ine,<'i,remeni. i,Nial' 'in iii'trument Wih repard 30 the ):/er, reee:,l .,dvanced 
lerined u Diclectric Los* Analy.Ker. 120, Thi, measurement procedum h.„.e bden applied le 
€mplon & form of balanced bridpe , Ircuil (1 Itwre [he agscisment of (he compinalk condition of 
15] Ii, provide an ,)"illographIc 1,1/ 11'lee '[1.,31'y inglion in ,///2. with the object of dete. 
the aria of which i, rel.LIed Ii, I energy conlent 'plng technIques for ll'imately anD.lpal,ng 
/ (he di,charge•:. Ill/re 1/1. T·Iw• technique 1, equipmen' fumurch. but also 10 11'·mkr wh.il 
¢Npe,u]!> Lix¢ful for :M¢ssing me co.imon of approaehe:, mily be used lo bed :idvanlage to 
high voltage IDIOT and gener"ler in"I, "" in, rowe such insulalion Ny:tems in order M ing'd 

bkdown -1 he u,: Af Ihe Scher,ng 8.4. for ille In, 1 

I. men• of in.|alion loN• tangent I.s [ong bi·el One of ihe dileultii™ of [he newer techntque, 
//pular. 4191 und ha·• found re4 applicalion m I th' in lorie ..1/S inhu[Ii,ienl info] 1,]ation I 

the [e,king of insulation for motors. cal,Jib. lip,1- availabl' caner/lng Ihe ,·ver:[> of '(imt· of the 
c,lor../d bushin/. [1 b: partic/:irly Lnmirin:ili•0 parameter levels obtained in thexe Inea'u,remell'. 
if meuiuremen, are mad, over [he full range of and thls pro,ide, a /rallel obieclive for the 
working vol[.40 for [he ,pecific ite,Il of equip Oll work 
ment (Figure 17). 

For the f'tes ent. Ihis work has been conlined 
DiweL eurren' 1,182,4.rements of in'Ula[JOI to a„:..ment, af Ihe con.thion of the insubti,in 

re,ilance .i funclii,r of ,·ollage h.ive found of hugh vi,Inge motor4 5,1 tervice (22) li an 

favour in *he [J.S.A. <2[) The„ teel,n,qu¢, 1,»i effor[ m ob„,ite the difficullies ine/loned vbove, 

10 



the CS]R procedure /,n/s / [ha application of insul/[ing inaterials and technique. has been 

of a group of abont six different lestq 10 the ihe evolution of refincd and more hansftive mca· 

wor inxulation of u motor Each lest mult k giremenl an(! assessment [echniqui. and a hrief 

1 hen ili,4igned a Inel i wrk lying between 1 and re„,re has al,/ been given of Nome of the deve 

10. depe,idenT on dze. m//ni./de of rhe esl res whi lopmcnis in thi• fie]' 

in retation ta.* scale Nuch as is .hown in Table 3 
These amm lechnique• are finding 

The nnerit marks for each teA are ihen combined 
293 apphollion 

'w 1,1 the N=menl of Ii™ulanon 
to a med' merit 'rcentage Ira parlicular 

quahly In service a field of inerci.ing impor- 
chine and this provide, comluralive a,04· 

tance, now [hat The ncier material, are being 
erl:·, for a group of machinei. AL present thiE 

u.ed under condlions of incre.2€1 ele.trial. 51 oce.re 

. .... al aporoximatel> annual 
mechanical. 4 iherm# mmg, 4 menlion 

ter'.,ls on i group of 19 high voltage rn,[ori. 
ha hern made a f .Name of ihe CS] R work in 

and Figure 20 .hows ihe chinges ihat have 
6 fiel,1 - a field which is gradually exp/ted 

occurred in Ihis group over I period of two years m devebr In South Africa as the newer maIcrial. 
11 is found (23 zin the insulalion of u are hroughl more into service, 

mO'Or ShOWS 'In improvemenl in condition dunng 
approx,niately the MN 1 years of ser. ice and A cknowledgment, 
thereafler deteriaration is e„dent. Thi, in//1 

Ilie author ihanki [he Council far Scianlific and 1ndus- 
improverne/1 1% probably relaLed 10 Ah¢ kong erm 

trial Rese:url, and the Director of the Nationil [liciri- 
Cl/Ing processes taking [}lace Ill [he Insulation 

cal Engineering Rgelrch In"itule for permlssion 10 
smein which k i,qually gonle forin d mica. bond- 

ed Inh /rel Ne or epoxy res,ni (23) Prediclion present this paper. 

of imminent faili,re g not yet pos.ible. due to 
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Table 3. MARKING ACHEME FOR ASSESSMENT OF ]1"1[LATkn COND[1 ION. 

RANGE OF MERIT MARKS. 

Di.•harm, Disc+harp.[· ene Mirule 
Merit M:Initude Energy at Vph Tan & Disorp:In 
Mark at Vph Joules/cyele Tan 6 at Vph Tip-uto " Disrers,[}ri Currpril 

INF /10-3 /10-'t fa•·t Or 1IiA/VF 

> 5.00 > 500 > 0,08 > 15.0 > 023 > 4.0 

2 3 3 - 4.99 25 - 49.99 0.06 - 0 079 10 - 149 0.175 -0,229 3.5 -40 

3 2.5 -3.29 l5 24.99 0.04 -- 0.059 7 - 9,9 0.148 - 0.1749 3 0 - 3.49 

4 1.9 - 2.49 10 14.99 0.03 - 0 039 5 - 6.9 0.124 - 0.1479 2.5 - 2.99 

5 1.4 -- 1.89 7 -- 9.99 0.025 - 0.029 4 49 0.11 - 0.1239 2.0 -2.49 

6 1.0 -1.39 5 - 6.99 0.0225 - 0.0249 3 39 0.09 - 0.0109 1.5 - 1.99 

7 0.6 - 0.99 3.5 - 4.99 0.02 - 0 02249 2 - 29 0.078 - co)89 1.0 - I.49 

8 0.3 - 0.59 1.75 - 3.499 0.015 - 0.019 1.5 - 1.9 0.068 - 0.0779 0.5 - 0.99 

9 0.15 - 0.29 1.0 - 1.749 0.010 -- 00149 1.0 - 1.49 0.059 - 00679 0.25 - 0 49 

10 0 - 0.149 0 - 00.99 0 - 0.009 0 - 0 99 0 00589 0 - 0.249 



1.,bl. 1. FIJIC[ION, AND APPL]LATIONS OF INSULATIAG MATERIALS. 
1 he relative imporinee of the varlous properlies for the diffe//1 applic: lions is indicaled by 

(i) primary, (31 secondary. 01 te'lary. 

Equt•nent High Mp[Jillm I.•w High Higli 
Property Vel.ge Voltage Voltage Tem•rature Freqii,incy 

To.v tan 6 1 2 1 1 

High €·]retric 
'rength 2 3 

Track resistance 1 1 1 1 

High mechanical 
stred* 1 1 1 

... liermul 
transfer 1 2 1 1 
i·hi•raet.?ri5Eic 

Resistance to 
thermal 1 2 1 
legi a•i;'..i 

Moisturo Ilbu,illy 
rt'6!stance sealed 1 2 1 

Cost of material 
pri][·,·4•Ing 3 1 3 3 

Ty.• 111 Bushing5. cables, Generutors. FHP rn©tors Aire·*r Radio, Equipment rai,u• itors, Machines Domestic Aerospace RIder and 
transforniers, •m g,·LI equl[)ment MurdeHr. relet...1.n'- 

Iwitchgear for Distribution al Furnace ti,ili 
supertengui• equip-rit ,irid •iring. rontrni·; eqi,ipment 

systeins ,!Opacltors R.F hpaters. 
Ii,sulation Splf healinli Vlsi',)lls Polymers. S,Licones. Low loss 

N>St,·rns •ised SVI,i!'!114, /1111 'per. elas. lier.N PTFE polymer,7 
Pa·mer s and varnishes, PTFE/glass 

DJ]/Paper rlastomeri moutrine Polvimide, £•ramies. 
Ca•t·S with Mlea,•·ouB and ri•/1.ing 

High -1/ 
pressure rrbin/glags reall. m.. va,Ullm. 

Spacers o. laminat,4 ard 1.,m.nates 
*r ftlm, moulil.i•gs 

V,liuum 

I 4 
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L_1_1__1_1 
4 I •1. 

---- E:':*5*p 

MLi,al 

I 

i 
5 

FIGURE 1 Col complfison5 be.ul·. i:ross linked polyelylene 
and paper insulal,ini ,•0¥ier cable. 
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copper conductor 
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FIGURE 2: 11 kV single core /Iyemplenecable 

•5 



12**&-- 

FIGURE 3 Vu•LI 'l·t•i·, i gre.i. Iii: fiGURE 4 20! lii 11.4 :lion bel•41.r.r 
S[ r, .• a.111'su .i),1, 

pol·,r··11·71(·ne cable 

/ Breakdown 

---- ch,nnel 

1,/ 

/ Deep pils und 
"Ireein, 

Pits for- by •6. 
stow «rosion \ 

FIGUR[ 5 uredkdown in poIYE:th·,It ir· di Ifi [ ·ChilriE· Proiol• 
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FIGURE e 8.'·.. •i i.,I 11.11-r r..,1% ini , Irci,Ii 
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FIGURE 8. Discharge scanning-meihoilin, 
•el·ned/able 
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loc· 10 
I. 

1/ 

A -8 

Curve A Dighorge,nceplk• sli,6, S F, 
gMc /1 Cui• 8:Copaci•rce chole 7 g 

m ic film 2*!2.um Pol,prop•lene j 
1 Impi€gn•nl Trichlorodiphell : 

1 50 f 

40 1 4 
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FIGURE 13 Changes in disciarip'Iriciption ,[ss irid copacitance 
win,ime ofierimproqnatici, of plast,2 f,In 
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FIGURE 14, Types of non.des'ructive dieloctric tests and mea&urement procedures 
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FIGURE 16 Loop displays of different 16 KV micaceous stator bar insulation 
tested unTestrained at working Strass 
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SOU'Ill 3,FRICAN BURFAU OF ST,4)8.CRDS SUID. AFRIKAANSE. BURO VIR STANDAARDE 

A. NAT[ONA[ STANDARD:SATION A. NASIOJALE STANDAARD[UNIE 

During the period under review the follawing Gedurends die vertglydperk 9 die volgende 
comminees. on which repre,enianves of Ow A.M.F.U ko mitees waarop verteenwooriligers van die V M.E.0 
ber•e. were active: dien. aklief 

Sampling and Melhads of Anal/is of Solid Fuels : keurilig en Metories ian Ontlelding van /litdo 
Bran d:tof: 

G T. Stevens. Joh,innesburg - Committee acuve. G. T. Stevens. Johannesburg Kumiee /latef. 
two mectin# held. twee vergildering·; is gehoi, 
Slandard Regulailons for the Wiring oi Premb: Slanhard Regulasies vir rlie Bedrading van Perbele : 

D. C. Plowden. Jahanne.burg: R. F. de Villiers D. C. Plowden. Johanne,hurs, E. E de Vil],en 
Ruslenburg Committee acive, addendum No. 1 10 Rumenburg - Komi:ce ak,ief. addendll,n No. 1. tot 
r¢gulgion, published during 197 I . regulasie, g publiseer gedurende 197 1 

Publi. Lighling Openbare Beliging : 
A. F. Turnbull. Vere/[ging-Fin/1 dacument A. F Turnbul. Vtreen,Ing - Fjnale dokument 

being prepared for submiwen in Cauncil. vir voortegginA aan R Jud word viorberel. 
Single-phase Alternating Currenl Motoa: Enkeliase WUNeltroom VIolore: 

H. J. de Bruin, Rooderoorl - Documen[ soll ]I. J. de Briwn, Rooderon,1 - Dukument word 
being discussed. * be·.preek 
Three·phie Indurliun Mot,irs: Drl/fase Indukl Mi,tore: 

P. J, Boles. Roodepoon- Document xtill being P. J BoleN. Roodepoort - Dokument word nog 
discussed. bes·prock 

Electri· Stoves and liotplale, : Elektriese Stow en Kookplale: 
W. J. CronJ:.Per.Urban Arei: -Final dicu- W·. J. Cronje. Buit- Stedelike Oebiedc-Final¢ 

ment being prepared for submission [o Council dokument vir #ourlegging aan Ra:id word vourberei. 
1.Ight ™miner, : Ligdempers : 

J. E, He>donry:h, Middleburg -- DocumenE 5,ill J. E, Heydenr>ch. Middelhilrg - Dokument word 
under discussion. nou bespreck. 

Heat Resisting Cables: I[iltebestaanile Kabels: 

A. J. van der Berg. Krugersdorp -Being px- A. J. undef Berg. Krugersdorp-Word voorberei 
pared for comment vir kommenlaar. 

.Storuge Batterieh for 9 In Motor Vehicle, : Opgairbattcrie Fir Gebruik h Moton„crmie: 
G C Thernn, Vanderbillpark - Document stl[! G C theron. Va„derbillpurk - Dukument word 

being decus.ed. nog barreek. 
Contailors : Kon'ktor' 

1. J. pan der Merwe. Sulf™Wein -Document 1 J wan def Merwe. Slilfintein-Dokument word 
b/// prepared for N,•hinks,„1 tu Council, vaorberci vir w/egging a./ Raud. 

Carlridge type Fuse·linki Palroonl•e Sekeringsk•bel: 
Cartridge type E/wri€ Fu,/ : Patroonlipe Elektries, SekerlnD: 

A }I. L. Foriman. 1101:llirg Documents sl[[1 A. H. L Fortman. Bok.burg - Dokumente ward 
being discussed 4 bespreek. 
Electric §,i,rage Waier 1 lealers: Elektree Opgaar-Watervinvarrners: 

A. J. van der Berg. Krugendorp - Documen, Mill A. 1 van der Berg, Kruger,dorp -Dokument 
under *Mon word nog bespreck. 
)k/m· Reir#rntor, and /0/1 FrkE/: 1 leklriese ¥,kime en Voed,elyriesers : 

G. B. 1 leuni·• Sti,/ion Being prepared for O B. Heunis. Sunder[on -Word voorberii vir 
commenl, kommentaar. 
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Conduetor, fur Overhead Flectrical ['raninw<,ion Geleiers ,ir n„gnin/1 Elk,ri•, imprei,le/line: 
Lines: 

D. Briers, Kroonod -- Par, I. dealing wil cop- D. Briers. Kroonslad - Deel I will handel our 

]= conducton. being prepared for submmon to 1.0/r gele,er, word voorberei vir vourlegging dan Raad 
Councl] Parts 2 and 1, dealing w/h aluminium and Dele 2 en 3 Wd[ hande] our aluminium ¢n -1/alkern 
st/leored aluminium conduciers. Mng prepared for aluminium 'eleier, wai'll Tiorbere,1 vir ki.mmenl.tar 
Cofilment 

Core Balance Earth Leak» Primection Iliti : Kernbalai Aardlekkasir Bevelliging'eenhede : 
F J. van der Merive Slilinwin -- 2,/st com· F. J. van der Merwe, WA/in--Eerste kernilee 

millee document being prepared. dokumeni ward voorber". 

Moulded Cave Oicuithreake,s: Ge,ormde Omhul,el Stroombrckers: 
F J. van der Merie. Slitfunwin-First com. F. J. un der Mer# e. Sill•onne in-Ecrble komitce 

miltce document being prepared. dokumen, wart voorberel. 

Co-ordinaling Committee on •uise: Ko·ordinasir Kumitee: 
W. J Crome. Peri-Urban Areas-First Com- W. J Cronie. Buie•Sle/ILL·o Geble,le -Eeite 

initics document being prepared. I.omitee d/uni// word VOL•rberei 
Colour and Mono<niomp Televi·i,in Receivers: hleur CUL E.Ankleur 'relevigie O,dial®lesteile: 

J. A. Loubser-Document sli'] under discusion. J A Loubscher - Dokumen[ nog steed, oRder 
bJspreking 

Ins,a]Ialion, Wiring and vie or El/irkal F.qi'ipnwat Gebrilikslame + Ing,allering. Bedrading en Gebrulk 
in Anveghelisin# and similar loation# -COP: van Elekiriese rl'.crusling im Ns,rkoic en S•irl#clike 

Lokale: 
L. Fulcher. Kemplon Park - Documenl Iill L. 1 uictier. Keinplii Park - Dokumeni nog under Ast/Le,SiOn. 13¢Hng sub.divided m four pans end er i»prek ing Woril onderverdee] in ·. le f Adetng 

The S.A.B.S 8 excertionally alive during tile Die SABS. wa, gedurende die argelope j.mr be· 
past year and (]le Assoelution again had mo cain] in 40nder aklier en die Veremging moeg dle Inilr van 
The help of numerous engineer memb/„ in order lo talle ingenieurslede inmer ten emde al die tegnles© 
man all the tech']•61• committees. Lomi'ee' te b:man. 

The question / the establishment of working Die kwessic van ilie d.lantelling wn werke- 
commillees in 111, different hranchec of the A.M.E.U. konnitee, in dic linder,kele takke iaa dir V.M.E.O. 
10 discuss tho„ *r"ification' under review which are M d/.irdie I.pe/ka··icK wal onde, her+ning 4 en 

of prime importanci to munictral electrical en"eer, w bil/en/wone helang w mum>,pah, eleklroleg. 
arc being inves,igaied I wEh to thank Mr Middlecate nice Ingen,eurs h. 10 Iiespreek. word nog onderqoek 
and other members of ihe S A.IS. for ihair kind Ek il.il gra.ig Mar Micid]:cote m ander lede van 
asE,&lance die LABS. hedank vir hu & vrl,ridellke by·*tand 

r. 1. BOTES. P. 3, BOTES. 
Convener Sa mern.per 

D. C PLOWDEN. D. C. PI OWDEN 
E. E. de VILLIERS a. E. de VILLIFRS 

Rer,retentalives. Verieenwoordigers. 
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TRAINAG OF TECHNICAL STAFF OPLE]I}ING V·A TEGNIESE. PERRONEEL 

A memorindum from the Sub-Commitice app 'n Memorandum vain die Soh·Komitee wai aan- 
ointed to inrest]Mate the Iraining of Technical gaff ges:el / 0/ die 0/1/iding van :egniose per,oneel vir 
for electricity supply "Lhorkies 112 been coihidercil cleklrisileiuvoomen,ng.owerhede te ondersoek. is deur 
by Lhe Executive Council. who adopted Lhe fallawlng die LJitvocrende R 1.Lil Ocrweeg, w:it dies volgen,10 aam- 
recommendations bevelings gdoen heL 

(al Th* the U.M.E. be rogue.Nted In approae / the CO Dat die Ver:nigile Munisip.ile Best„ur ',Un Suid- 
at)/innmenl by ihe A M. E.L. of 3 sperial com- Afrika ver,ock word m gordkeurine to gee WL 
mitte" " inve.Mtigate the fea•Ihility, inell,uds or die aanste]Ilng deur die V M.E O. vin n *pesiale 
financing and th: introduction / •itabll: MIP Komiwe om undersock in te stel aing:tande die 
plement,ry pra/kai iraining facimie' and [he doentikheill inetode, van finan™ering ec de 
method of obtaining ./mribution. from local duarslelling van geskil:te a,In•ullenile praltiese 

author/ics who cannot /i,vide Ehv. fic.,lit> ind, orteidingsfasitheite en die mein(le om hy/,ae& M 
vidually: al.No m co-operate on these ]Ines with plaaslike owerhede gat nie ind,vidneel did fasili 
rrivele industrial concerns similarly placed. m kan voorsien nie ta hekom: ook om op die- 

=ifde wy,e met [irlvate indumrie,le ing(anties *ill 
in soong/,k* 0/,landighede wrkeer. .4,1. le 
werk. 

(b) To inve,ligale the *rodu:lion or dult truining (bj Om undentoek in te stel aan/.nd© die .moer.ns 
scheme.3 on .1 natian.,1 b.isi on th e tme, ,:1 out 1 volgrje oplciding,kima, op 'n nadantle 
in Annexure 8 to illi# inemoran,lun, grond¢]ag volgenx die laidrade in Bylae A 1/ 

d ie M• mi·,ran,]11 m.u iteengesil 

e) Thal un approach he made lo the varlous Prin- (c) Dal die verski'lend¢ Provmia], Onderwysdepam 
..i.,1 Educal[,in Deparnmen'. Ii' the full mente. mel die volle gcun van die Verenigde Muni- 
heking of [h¢ 1'.M.E., with Ihe vow / obium. dpale Flesmur van Suid-Afrik/. gertaile word mel 
ing their full .uppor, for public,Ning the value die £10,1 om hull volle Mun le verkn vir re- 

01 th, Ingineerine Technician Sandwich Course klam, oor die wiarde van die st//Ikurrui: vir 
iraining uvulluble £ the Couniry's Callegi for ingemourB[egiliese. wal beshkb.,ar is by die Land 
Advanced Techn,Ca Educalion. ,/ Tegniese Kollege, vir C evorderde Trguiese 

Onder' P. 

Cd) Th:,1 :111 supply Authorities agree to the designa Cd) Dat 41]le Voorslen]n/owerhede instern no, die 

tion of ile semi·profussional group of Engineerq. ampsbenaming van die half-professinnele groep 
ie.. thow holding 6 4ualiMullins of N•tional ingen,eurs. naamlik dlegene wal die kwalifikasic 
lechnia D,Nom,1 and National Diptorna for van Nasionale Tegn,eqe Diplo,na en Nasion'le 
Technician, being :hit of ··Engineer]ng Tech. Diploma vir ']egnici het. nimlik die ampsbe 
nicial··. naming van .,In/1/arilegnikub" 

{c) Thit the Commlitee atso investigule through the w Dat die Kom/ed ook. deur die Ra.*l van Ffe 
Professional Engine Council the avenue by fessionek Ingenieurs. 5/ onder,oek Wel w 

which certain categories can achieve profuss,mnal guand dic kanale waardeur sekere gr,/pe pro- 
•tatus. fessionele Ataius kan verkry. 

A copy of ihis memorandum logether wit!, nie 'n Arskrlf van die Memorandum. te,wime me, de 
Executive C·ouncil's re/u,ions quoted above was re- Uitvoer¢nde Raad he besluite. soof hierho:lanpehaa[ 
ferred m the Inii/ Municipal Executii of South wai verwys na die Vewnigde Munisipale Restuur van 
Africa. who replied on ihe lit September. 1971. ax Suid-Afrika, wai af volg gealliwoord liet op 1 Sep 
follows : tembef !971 

The 00[1[en„ of the memorandum which ··Die inhied van die memorandum wit #an· 
m forwarded wilh your letter of the ] 5th Aprit, ges'uur " met 11 brief van B April 1971. m 

1971. were noted wilh Inlere/ / a meeting of mel belangstelling kenni• van geneem op 'n vcr- 
the United Municip# Fiecurive on the 198-20,h gadering van die Verenigde Munisipale Bestuur 
August. 197 1 an Suld-Afrika geholl op 19-20 Augustus 197[. 

The Executive approws in plinciple the app- Die Ber,lur keur die aanstehng v.,n '11 kim- 
oiniment 18 your A«ociution / an investigating misi, pan onder,oek deur u vereniging soos ann- 
commilee I outlined in the memorandum. and gedu! in die memorandum in pr•nsiep gued. en 
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in doin, so it qugge/, that yon shou]{1 „ek Ille sodoentle stel dit vm,r dai LI die same¥,erking van 

co.operation of 1he Depiriment of National Idu. die Departement van Ni,sion:,le Onder#y, 6/1 
calion and inv/e [he Derarimeni [/ he rerre so¢k en die De/rtement Sdi LIi(]100i O[Ii Up die 
sented on the committee'·. komilee *nwoorilig te wee•'1 

To enable further progress Lo be made. an' be Ten einde · verilen vardering le kiln maak, en 

fore discussion wi,h the Depariment of N,Itiona! Filu. wi beprekinp w 8 Dem/ement m Nosionale 
cation, 11 wa·. con,idered nece„ary 11 have ,/me indi· Ondcr#B word /1 nodig gel om '/ Ldee le kr> val) 

cation of the numher,of traine/9 likely t. he L..lived die w.narsky„like /1411 kwakehnge in die ,'erskele 
in Ihe variou, categories and al,0 af the exient to gruepe 'sook van die mate waartoe plads!,k"werhede 
which local autharilies, might he able to suppnn pro instdal m ig wee: 0,11 vour.]ening van optildingh· 
pision of training racililia. To obtain the Informalion fasiliteiie te andersteum Te, einde h]erille Inligling W 
a ques"nnaire ha• been sen' m £111 Erleineer Mern verkry. 11 ""1>74 gest,li,r ainal die Ingen,eurilede 
bers and Asqoci•te Members w,lh a relurn date fixed en Axiosiassielede, met die keerdatilin vasgestel op 29 
as the 29ih February. 1972 Februarie 1972 

In /he meanwhile the proiect ha·. been discu•xed Inissen is die skema kortlih he,preek met die 
brielly i'.ith the Dopur, Direclor [Teclinok,gy) of the Ad]unk DirekletiE (Tegnologir) m die Wil»utersrand 
Witwatersrand College far Advanced Technical Edu. Kollego vir Gevorderde l'egniese Oniterwys. wai ·n 
calion. who ghowed keen interest and i,illingne„ 10 kiendle belang„/Ill en gewilligheid om le help 
assist where pogsible. i.aur moont[,1, getoon het. 

D. C. PLOWDEN D. C. PLOWDEN. 
Con.ener. S•meroeper. 
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CO-ORD[NATING COMM]]TEE FOR 11[Gl[- ko-aRD]\FR,NG<kOMITT.E VIR 
Vol.TAGE RENEARCH AND TEST]NG HOOG>,PANNINGSNAVORING EN 

FACtLI'nES Torrl AN[LITE[Tr 

The six,h meeting / ihe Committee m held / Die sede vergaJer:ng v.in die Komitee is by die 
the C.5 I.R Preinria, on Friday, Rih Ociober. Igll. W.NI.N.R.. Prcina gehou op Vrydag, 8 Oktobc, 1971 

and the following are the main points Mig from er, die polgende / dle hetal•grik··Ae n/krwerpe wat ult 
ihe die „rh.indelin# voong:,10:i hei pro¢eeding, . 

(ll CHiperanie Rm.4 d) ko·,}peratiewe N.vor. ing: 
The necd for co-operative research waq discussed Die Nhoefte vii ko-oper.itime nowirsing M be 

rarticularly where the topics were beyond the field of /riek M bionder waar die onderwarpe buite dic 

speci.Aed co Drdinators, Mr Anderson ligied the bestek van goirchialls=irde i.ameurrker, geval het. 

co.operailve rese. rch project' al preseli[ En operalion, Mnr Anders,in bet die huidige ko·operatiewe nition- 
name ingsproiekle apgenoam is valg 

W Apolle 400 kl Recording Slalwn lal /0 kl Apolloreptstre=niaste, 

ch) Olifamfoniein Surge Recordini Station. (bl Slming,registreerstasle te Ot,ranisfi,niein. 

10 RWB Prolect In Rmating Machine Insulation: M Randwalerr.,adprojek nor '1801:lsie 'min rolerende 

magieni: 

Ad) Munitio.,lit> of Durb/n ·13 k\/ 1 ran,;nir.sion Line (d) 31 kl trunsalissielyn irap.L van /le Durbinse 
Project. Munisip:11,1¢•: 

(e) FAR Prmect on 1 -r:ic[Ion Molor Ins,Aion. {41 5.AS. se projek Dor [rak,ieniatori,/.ice 

/1 lightning Itesearch in South Africa M Wa·rlignavorsing in S/·Anika 

Mr Anderson de,Cribed ihe progre.u Inad: during Mir. Anderion 11/ die vordering wai gedurende 
[he pa.1 year at le thra: C.S I. R ln„/utes working die afle!/re /ar gem.lak k b> die W.N N R inst,tult, 
in Uni field He alw inentioned [hal the C.1 G.R.EL werks/an, in die verhand. be·.kryr Hy lial tiok gemeld 
Working Group during iheir rec¢m meeting in Lug;,no dal C.].0.R.lE Werkgroep geduren,le billie oni:ing>e 
had emphae„! the importance of //>ing some of vorgad.ring in LUL!.mo di: Ickineriklwid van d< 

Ihe more fund:iment,l ligh[ning par,imeter, in varini,6 hludie van sominlge v.n die meer fund,inrnitile weer. 
Parts of the world. 11£/rameters op verskillende p'ekke van die aireld. 

beklern:„on hel 

Mr un Wy k reported on the recen[CS IR. int r. Mor. virn Wyk het ver•[ag gednen omirell dle 
mt dicu»:10n, c,marning ligh„ng Yeseirch in Sur/11 enlang,0 W.N.N R. innerne he,>preking. :,ung:,ande 
Africa. weerlign,vorsing in Suid.Afrika 

t.1• CJmmi Ile•tarch 43) Koroninavor,ing 
Prof:h,ar Heymann reported th,t „ presen! ih: Prof¢,Nor 11¢ymann het vcr€lag ge,lorn Qu op 

main emphasia of ihe i:.Drk on corona wa. on Re die oomblik die klem van die werk oor koron i ver' 
rdio noise /x,ict, £,nd he dew.ribed the progrd¢ v.il op dic radiosleuringg.pekle en hy 11/ die vorder- 
... on the [wo projects in 'perution, ing dan die twee proJekle waar.tan /.werk word, be 

skrvf. 

611 Earthing 14/ A.'mg 
In ihe absence of Mr Middlecole. Profe,sor Hella. By die afwchigheti] win Mir Maleote hit 14©- 

weil j thal lhere was little to report / lh;N *lage. A fussor He]Liwell %:s/. dal daar Remig is om oor vcs- 
<Ircular m : r,imher of 1/teresled per·On, und organ· 4-1/ le dM op hierilie Ly,li:lip 'n Omsendbrief aan 'n 
iN.,tion, indic:id •uppor, far le qudy nf earlling a.Int.i] belang/ellende persore eu *unsies hi under· 
Ilroblem. and recommendalion, hid been m.,de fo, •Nuning vir die studle win a/diligfrubleme u/nUedul 
ihe sub-divi•.m of the *Ubiect en aunbeveling, i: gedo:m vir die onderverd¢]Ing van 

die enderworp. 

/5/ In™lation an,1 1/emal Di•,·barge 49 150/a,iemateria'I en Inter'IC 'I•tladigN 
Profes,w II¢11:14* re* under thE [leading rrobhor H¢llawell se ventag oniter hridie hoof 
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m given in two •ecti,ms The first deal[ wilh the ia in twee dele gagea. Dic eerste her gehandel 00,· die 
formation md fi m meetine of a Wirking Group under ins,elling en eerste vergader,ng van '11 werkgroap onder 
hix chairma/hip. At ihi. meeting U was found that s> voors/terskap 0/ die verg/derine 15 dit hevind 
for the lim¢ being the main conism of the Graup da[ die groep tan. hoof-klik met iso!.ide problemr 
would be d Ihe problems / rotaling machin, in verband met rateren,le Ina,jiene ge,moeid ,/I viers. 
in,ulation In the „cond lart of his report he des- In die [weede deel van by ver,lag hal hy de iordering 
crihed the progrevs inite, varim,s /Sulation proite™ in ve,/inende isolerl/.roJekle beskryf 

During ille dkellision ihat followed I report. Ocdurinde die be•re king % it Cli, 1.9 Wer,;lag 25/g 
se„ral members of the Committee suggested that Pro. her. her verkele lede w die Komilee voorge·,Let dial 
fessor Hcllawellk Warking Group should not restrica Profes,>ar /Ic[[a•ell Re Werksgrneil hulle,elf nW d 
themilis L. machine insulation alone bul should beperk 101 mailenigila56 ulleenlik nle. maar hu]Iese[[ 
alsa concern themsek w,[h the problems of TranE. ook fl bemoei met transforniator in Abeli•leering. 
former and cable insulaiions 

(61 External In,uladon and Pollution (6) Ek§terne ls,ilile en ReED'/el/g 

ProfosEor Hellawell reponed on behalf of Mr w ProGMar Hell. well h# ma Mnr van Alphen 
Alphon on the formalion of a Working Group in thii ver,14 gedoen unr d,e 6.1,ne:k•|11•g van'n werksgmer 
feld under the auspies of th LAB.S. Progre• i, in die gebied onder be//Inlne van die S.A 13 S 
being m,ide with le establishmen! of exposure station, Vordering word genia:/ Inel die upriating van blu„[ 
at various lacallons in the country. and will'ngne,% 10 4¢]ling"/ine or ver'kLI•ende plekke in die 11,1 en 
Jointly co-operale m Thee projects Was erpresse,1 by gew][Iighcid om gaamentlik gtam le .4 :im die 
Escom. S.A.B.S Col. Webm of Cape Te.wl Univer. projekle h uitga•preek de,ir Evknin. 5 A B.S Kil 
sity and Mr B /nard on behalf of the AME / Webiler van die Kaaphtudse Univeniteit en Mir 

Barnard namens ,[ie V W E.O 

17) Prugre,6 Reports on Research Projecli (71 Vorderngs.en/,1, our larmingsprojelite 
Reports were quhmilled on 1110 follii.Ung research VerE]ae is i,ip'dien our dJe volgen.le [lu¥orsings- 

projc.16 : projekte 

W A/10 400 W Recording Sta@ion: (a) 400 kv Apolloregibleer,1.nie. 
Ch) Sllverlon 11 k V Surge Recording Slalion. Ch) Die Silver onse 11 kY ,(uwine,registreersic„, 
c) The Olifantsfanteln SAR Surge Recording <d) Dic S A S. = stuv,Ing/egiblreenta= 1, 01:fan" 

Slaton: foniein: 

Ad) Fault Rearding and Repor,ing. (dl 7-0/!registrasie en foucinee/!ing. 
(e) Escoin National FHV Research Centre W Die NI,nule F,vkom Eks#/hoetpanning' na""- 

singsentrum 

(f) High V/8/ Resear¢h FaciliTies for the C.S I.R. (f) Hoo/panningsfusilite,[e vir die W A.N.R 

19) Prnposals for Ne,i Rair/h Projects. M Van™lelle ¥ir Nuwe Na¥,irsingspinj·kte 
Mr Anderson sald ar le previous meeting it had Mnr Anderson ]]el ged. dul daur op •n vorige 

been,uggested tliat there were 3 number of user organ. verguicring voorgestel N dul dair 'n uantal verbruik3· 
hations ,>uch / the A.M E.U. g ho d,d not underlake orgils.isies „ 5004 by,Dorheeld die V.M.E.O.. wai 
research but wee m a position to make recommend. nia belf navorsing:verk onderneem nic muar wat 
ations on rescurch requiremenis and H was proposed In··laD! is Im ..hevelings / Inwik ....... navors 
therefore. in future high pokage schedules. would ingsbenodighede en dit was ge,olglik voorgestel dat in 
make /0,;s,on for s/ggeved reae/ch projects. die torkomp voursi•ning genuak word m (Le sk/Lile. 

vir navorsing'projekte wai ian die han,1 gedoer wird. 

Mr Bamrd suld Ihi thi, question had ken in· Mnr. Iurnard het gese da[ die vral inge,lu, wi 
cluded 1,1 0 urcular to tlic A.M EU. members and 11 in 'n onisendbrief .lan d]/ V. M E.O. lede en (111 het 
appeared that in general problem were ex//]enced geblyk dal. our dic ulgencen. probleme ondervind 
wirh insulation / 11 kl levels. word mel /01*ic op ll kV gebiede 
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(9) C/neral (91 Algemeen 
It wais agreed :hat [he Comn,ittee would conlinue Da/ is saa/ge„:m dat die Konlitee gl vaortgaan 

M meci once per year formally in October when the om een mial per i.tar. / Ok(ober formee[ Aam te 
Co·ordinatorN would present their report and once kom. wanneer die ko-ordincerilen holle verslag sal 
Informally in approximately April each yer It 8 woor]8, en annual informee! rondon, April elke inur. 
further agreed thal ihes: informal meeTings *ould be Daar I verder ia•n•/Rem (tu me,die informete ver 

held at variou. locations around South Africa. A full Eader// op verskillende plekke aor Sm/·Afrika ge 
repon Quld be given on ine of [he research projects hou behoort le word. 'n Volle verslag kan clon geduen 
rres¢nlly in hand. The Chairman ··uggested (bat the ward oor een van A navorsingsprojekte op hunde. 
nen recong be an informal one and it m agreed Die Voorsitter het voorgextel dal die volgernie ver 

that ir would be held in April·May [972. probabl, at gaderng 'n Informele cen sal wees en daar p. sanni- 

u venue in Care Town. gestcm da[ du in April·Mei 1972 g©hou gl word, 

waarikynlik in ·n bymekaarkomplek le Kad/t/. 

00) %,Immary / Si,Nhiles. 011) Opsommi. inn Bylaes 
{al Sched,de 1 I Bylae 1 

(i) Basic research in progris - 19 pfojects Ii) LIende hasiose navor,ing - 19 preekie. 
131 Applied rete:,Tch and teMing k. prol.s (u) Lopende toegor#/ navordng en loeise - 

21 projecs 21 projckle. 
(iii) Research and testing planned -- 12 Limiecti:. (iii) Navming en zoets¢ berlin - 12 projekte 
(i¥) Proposed fulure re<earch and testing - 25 (iv) Voorgestelde toekom,;lige navorsing en toeise 

projecti. - 23 projekle. 
M Research comple,ed duME <970/7 - 17 M Navorsing vohooi gedurend, 1970,#71 - 17 

projects projeki. 

H Co-aperative researcli prnject5 - 6 project< (vi) Ko-operdtiew¢ navorsing,projekte - 6 pro 
ickle 

Ab) Schedule 2 Ch) Bylae 2 

High Voltage Facitilies al the ZIniver,ifies of Hoil/nningsfusiliteite by die Universiteite van 

the Witwatersrand. Pretoria. Cape Town and Na- die Witwatersrand, Premria. Kaapstad en Nalal, 
tai, C.S.I.R., S.A.R. L ESCOM. S.AR. and A.M. W.N.N R.. S.A B.S.. E•korn, S.A.S. en V.M.E.O. 
E.U wer¢ updated is op datum gel,ring. 

(c) Schedule 3 (c) Bylac 3 

Seventeen ./ltional publle... were added 10 Sewentien bykimstige publikasiet is toegevocg lot 
the lig of publicationi. theses and //rts die ly, pan publikasies. tegisse en rappone. 

D. C. PLOWDEN. D. C. PLOWDEN 

Repre=nlative. Vincenwoordiger. 
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REPORT OF THE RECOMIFNDATWNS The respon.q,bihly of decidine whether Lhe com· 
COMMITTER FOR NEW El.ECTRICAL modily may be uied in un areu rens on the ind,vidual 

COMMOD] r 11 0 City or Town F.10clrial Engineer. who N invited to 
m,ike u.se of dic C'ommitti·s findi,1/ as circularised 

][may be useful M member, [o describe brielly to all members 
th: composilion and funclion / the Committee: 

/ 6 // 01 a enmin/lity tor which a S.A B.S. 
A.M.EU.: R. W Barlon (Chairmann and E. de C. specitdion exi«. the onux lies with le individual 

Pretorius. Engineer to Immil its use only if it complies with 
Johannesburg Eleetrici„ Depar:meni · D. C. Plowden $11¢]i •p¢:cificalion 
S.A.1 E,E. : i. T. Williants and R. A. Leigh. 11 sh.imd he noted Ihal pircable apptiance, do 
Escom:]. W.Barnard Lind R. A. Forbes nt)[ fall within Lhe w/ of the Coinimittee 

S.A. Associalion of Coe™,]ting Engineers : R. Everatt Durin, the year 1971 no IcM Man five Incetlng'· 
S.A.B.S 1 V OT:„al and R were hckl. { 1 awrence. al whkh 3 1 cainrnitiues wae eDnid// 

of which 24 were recommended for use, Elcarical indle/mg Enginering Ind Allied Induslries Associa. h Ihe Coinnitee conlinu„ 1,3 seive a tion: J. A Morrkon UNeful purpose. 

£!ecirical CaniracI,irs A%40Ciation M Jochelson und A newoomer welcin"1 10 Rs ranks waw the 

F. A Michael. Departmen! of Post, and ·1¢]egruphx. represented by 
Mr A F.W Eggers. since m increasing number of Department / Posts and Tclegaiphs : A. F W Eggers. ilem: are being received which are / interal to the 

Secretaries· Davidson and Ewing (Ply.) Ltd Departmem. such aN power Nkirting, with prmision 
for telephone cable' 

The function of [he Commilte: is to con,ider new 
electrical commodilies for which 0/re a no S.A.B.S. 1 hank, are due lo the #,inber. of ihe Com- 

specificalion and lo aaise A.M.EU. members regard. miltee for their Valll.,ble work on our behalf and also 
illg their .uitability for uie ihe S A. Burcw of Siandards for carliny out the 

nece:.hary tests wa a special word Such of consideration 1. based on a detailed appreciation 
de,enp for Mis Elaine Brewin represenling thi Secretaries. tion, inspection of :minples. Lesed conducled by the 

S.A.B.S. or olher respun•ible organisation. and proc· R. W. BARTON, 
lical experiene of the commadily. Convener 
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REIN}Rl' ON S.A.N.C.1. CONGRESS 1971 VERSLAG OOR S.A.N.K.V.-KONGREN 1971 

The Eighteenth Annual Gened Mee[ing and Die agiende Allwmene Jaarverg:,dering en 

Congress of SAN C [. was held in the L •brar> Hal[ Kongres van die S.A.N.KV. k in die Bihiloteeks,al, 
East London. from the 26£h I the 28111 April. 1971. Oos-London. gchou vanaf 26 mt 28 April 1971. 

The 11,©me of the Congress was "Lighting. today Die lema van die kongres was ·'Ver[lgling. 
und tomorrow", It was Fned b> Hk Worship the undag en m¢,re " Dit k geopen deur Sy Agbire die 

Mavor of East London, Councillor Dad Lanrus. Burgemeeur w Oos londen. Raad·lid David 

JP.M P.C.. who.in a whly •peech which. incidemally. Lazarus V R. L.PA. In 41 luinlge toespr/L wt 
he wrote himself. expressed Lhe apprecinor, of / hy terloops Ne f //ry f het. hit die waarde,olle werk 

local authorities for the invatuable work king per- w /[le plaa:like owerhede vir die w.,ardevolle werk 

formed by S.A.N.C.I. wat dcur die S.A.N.K.V. gedoen word. uilgespreck, 

Presidential Report: hidenisrede: 

in his Proidentia[ Repon. Dr W'. Rennhackkamp In sy President,Nde het Dr. W Rennhackkamp 
said thal th, lighting indumr> had now become well ges& dal die ver][glingsnywerheid noll goed geve41ig 
6 [ablihed in [he Republic. being a nearly R 50 [)00 00(1 gerlak her en reed byna 'n RiO DOD 000 liywerheld 
industry. The intergration of W condmaning and artift- geword he[ D]/ integrasle van Ill/er,ory,ng en kuns· 
cial lighting and ille inlergraiion of d,lylighting *ith matige v¢rligting i n die int¢gra/0 van allig mei 

artificial lighing were 815:Cts receiving a 101 of atien· kun,malige verligting is „spekle wal ·n grani mate 
1]On. van 'andag geniei 

S[rectlighting developments were considerable and Strualligo/wikkelinge is van aingenlike oinvang 
would undoubledly resull in a reducrion of lh: road en MLI on#:tw>feId veel bydra to[ die vermindoring Yan 
ac, Jilent "le and a reductd in crime. r:Mularly m padongelukke sowel 2, 'n afname Jn misdaad. reral 

the Banli, .,reas, in di¢ Ban[Deg/biede 
The advent of television would present a gre# De koins Van beekdradia 'al 'n grA,M ilitd iging 

challeng© [0 our membzrs „nce lighing both in Ir un• lede inhau. ainges,en ,/11/Line, Nowel in 

Audios and gui-of-doon would have to he preperl> ale'/:s as huit:muurs, behoorlik ontwup gal moct 
dehigned. for both inten•ity and c•lour word .ir howel inten,iteit ac kleur 

Dealing wilh Llte work of [he many active sub. Toe h> dic werk van die talryke [,ktiewe sub. 
commillec, the Prexider[ said that COple, of the konitees behandel he[. het die Preciden, ges6 /at 
guides for rugby and /crer field ligh,ing are available af.krifIc van di: handleidinl vir die verligling van 

to members on request. The tin/l draft of ihe /cond rugby- en 901.kerve[de op versnek aan le,le heskikb:tar 
pari of ihe code for Slree, and Highw„ 1.ighting ges[el lan word Die finale knnser kin die Iwee.le 

COVering SUCh 18':m UN rou,[d,lhoilis, complex inter geddle kn di: kol vir die „rligting van ,:rate en 

changes. on and off ramps, ele. h/1 been :,cilled h//Daaic, wai Mulke /pekle sooq verkeers,rkek in· 

by the /ain con,rnikee and #u'. being ed,Led te be yewilk/1/ wisselaars. op- en afrnte ens. dek, i. deur 
dialributed for comments The code conimitted had die 1:1/knnitee /ally.Lar en word [,8 gere.ligeer mel 
dee// to proceed %9111 the drafling of i ,la#e i,n die {,04 op die perspre,ding da,/.in vir kon,ilier,war 
tunnel hehong. Die Lodekomime he[ besluil om voort le #an met die 

omi:Iling wn 'n kode vir die ver]Kling van tonneh. 

Dealing with Code of Practice 0,1 1,11er,or Ligh[. In kerband mel ille gcbmikskode vir hinnen. 

ing, The firi of part one dn lecommended level of M ver®ling. d hy d./ die eersle gedeette vun 

Ulumination. glar: predicil". etc. ws nearing WIn- Decl Em in verband met uanbevolo verligillig,pe ile. 
ple[ion, afir which work m the second pan of me die voorspelling van .'kil[:ring enh tans voltooling 
iode, concerning dayligh:, would commence. nader. waama die werk aan die tweede gedeelle .an 

die kode. Ar met daglig le doen bet, :id begin. 
In rhe iniernalional field S 4.N C I were active Op Inlernaginal gehied is dll. SANKV 

0/ numerous C.LE. sub-commiltees und / substantial b/rywig in 1.ilryke C,1.E.·subl:om,ters en '11 6(erk 
deleg/ian would atten{I Ilie C.1.E se:,•ion in laree. afwiard/ing Nal die (IF ·Nitting in Barceluna in 
tona in September 197I Sepiember 1971 hywoon. 

Executi•· Committee : 111tv,xrende Kemili,: 

Three engineer-memberN of ilie A ME.U were Drie Ingeni•urle m die V.ME.O. m Lot U]t- 

32 



1 elec ed to the Executive Committed. in the persons vocrende Koninee wrkies. 1. wele mnr. 1. von Ahlften 
of Mr J. von Ahlf[en and. as country member'. Messr' en mnre K, Robson en R.W Bartan as platielandse 
K. Robson and R. W. Barton. lede 

Papers: Eteferale: 

The following paren, all of high quall. were Die volgende referae. wai immal van hoa 
rrescnied: /halte was,. is gelewer 

1. The ] ightin, of Museum, and I[i/orkal Build- 1. .,Die Ve/ming 'ran Miliellins en Hislurk·se 
ings. Geboue." 

The pper by Mr J. B. ]]arris. one of the two Dk refera# deur mnr. 1. 8. Harris. can van 6 
guest speaker; from overseas. [raced the development twee gasspreke„ par ooree. 11/ ·n nonig gegee van 
of museum liphting. from the early gas burners to the die •rligting van museumgeboue. vin# die vroce 
present day flocrescent tubes of various colounK Thi, *hbranders [/1 by die hedendaagsc nuoregerende 
development accompanied the change in the concer- bum van ™skille/ie kleure Hierdie ontwikkeling 
tion / museurT™ 1, mer, reposi•ories to cultural ecu· guan ge/ard me[ die verandering van die kon,emie 
Ires. where present,Mon could well involve inzergration w muhcum us blow bewaarplekke Int ki,11„ur 
of lighl. sound and movement. A ihorn> problem sentrums. wair die voorsillings g¢bruik kan maak 
arbe, from th, fuci thal many ¢Ihibils. paintings. for van dle integrasie van lig. klank en beveging ·n 
instances. are d/maged by light intensitles exceedmg Moe,]ike probleem •pruit vooll uii die ren It Mile 
20 1. 

UN,latlings. mos bv skildery©. beskudiB karl Ward 
deur lig-lnbiateite .Ja rn= - 20 lux 

2.. itagr [.ighting in the New Nko Malm Theatre 2. ..Verhuo#verligting w die nuwe· Nic„ Malan. 
Comple'. '1'eaterkonipleks." 
In thi. piper VIr A Il. 11/ak described the stage In hicrdi¢ refurain het mnr. A H Haak n be- 

lighling equipment in :he new Nico Malan Theale in bknwung gegeu van die verb<log·verligingstocrusling 
Cape Town. 11 is the must modern und versatile equip- in die Truwa Nico Mall.,1 taiLIer in Kkulpslad. Dll I 
ment a•.,1]able and offer·. infinite[y variable lighting die Inees maderne ell veels/dige toeru•,ing /,11 
1 he lighting programme of a Lumpler: omra can he boskikbiw k en hicil !1 01!elndige '.aria·Je "in ver 
pre·so[ on punch cards. wilh over-riding manual con- 110[Ing. [h· urlignnehproprini vall ·11 hele oper, 
wol by [he operator if necessary. Short.term Inrage kan vooraf op pim6k.iarle .idn/bring wordL met 
mlern. which an register 40 setting•. mmultaneoust> handbehier deur die opera.our Indien nodig Kon 
8 u,ed during /hcarsals to permil quick change,, lernly,-bergingstekets wat 40 toneel•kikkings gel,k 
In the opera house there ure 200 dimable circuits tydig kan repi/reer. word ged/rende repet,sies rated / 1100 kh while the drama th:atre has 160 gebrulk on, v innige ver/nd¢r[nge n,unnlhk le mual. 
circuit: rated st 900 kV. In (he (,per:.hul. i. daar 200 ver.lorbare slroomb.ine 

van 1 IDO K.W., tenv>1 die dramd-leater :60 itruum- 
ban: met ·n aan,/ag ran 9,10 K W hel 

3. Ne# Lamps for Old. 1 ..Nuwe Lampe U Oues" 
Mr D W. Young surv eyed 'he developnient "f Mnr D. W. Young het 'n oorsig geges viin die 

lamps during the /, 100 years which led to the on,wikkeling „n tampa gedurende die ..fletope 100 
descr'plion / ille modern lamps of loday and how jaur. wai gelel het toi 'n he,krywing van die moderne 
they aperate, with an indicalion of how lamps m lampe un ;anday, 11/1 ·n :,andulling van hoc [ampe 
evolve Inio ihe light gauces of the nexi decade and lain ontwlkel in dle !,gbronne w d]¢ volgond¢ Ile. 
laier kade en later 

4. 1 ighting 1}e•ign 1/velopment in We,tern 4. .... Intwikkeling lan Verlig,ingsonhierp in 
Europe. W.·1'unipal 

Mr r. Driiver. the o:her guen spker from over. Mir r Drijver, die linder resspreker un oor,ki, 
9.43 direci m a philosophical /yle with the develop- het op fillo·,ofies wy,c 'n ourn,g gegee van die ont- 
ment of ligh[Ing deslgn I Weblern Europe. especially wikkeling van •erligtinnuntwerr m Wes-Europi. vcr. 
in its relation to arihitecture and people. While show al in e ./houdi. lit .rgile/tuur In mense. Terwy 
ing thai „chn/og> had outstripped management. he hy bewys he, dal die tegnalogie die hestuur,w„e 
saw hope for the fulure in that the emphais was mor- p/Thyges[re,f hai hel hy noglans hoop vir die to.kin, 
ing towardg qualily of lighting raiher than quantity. gesier in die feit d.il die klem be,ig war i,m le verskuit 
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unaf le hieveelheid van verlig,ing na de gehal[© 
daant,n, 

5. [Ne Algernene Virligting ¥21 '1 Tenter ¥ir die 5. ..Die Ul•mene verlillmi van 'n Trater vir die 
lint,erende Kunsle. /]Unieignite kun,te" 

1, a kl [Tuditul paper. Mr H. 8 Grober In hier,lie haid praklieze refe/ ,[ hel Innr H B. 

surveyed Ihe genenal 118'uing requlement, of a the@tre. Groblel· 11 4/orsig gego¢ van die algemene verliglin/- 
6 5 tightinK of Hie undilorium, 0/yars. OregirS behoefle, w 'n (eater, dvi.s die ver*ing van & 

iooms. pa•ages and other fuliatonal aret,8. Sugge#. ouditonum. die ronal. kieedkainers. lange en ander 

/0/1 9/ere made regu/Ina lighting fittings and circuits funk.innel: gebiede. Wenke 1, aan die hand ged/n 
und Alum,nalion level. were e·:,ablifhed in parham! m¢[ ligtocbehore en &,roomban: en ver- 

Liet'ng,/de L. da:Lrge'te! 

6. Mnionin, Lighting ina Coa,tai rte. 6. ,.Si,01*4¥crligling in b Kusstai." 

Mr K. O Robgon, O,4 Cluctria J Eiginer of Mnr K G Rohm. Elektro,egniar Sta{1•ingen•eur 
Eaa L Londan, In u parer of great Im/re,1 lo municipal w Oes· Londen. he, 5,1 'n referaa, wal vir mun·N- 
electrical ingmeers, reprled on lh' 11'11!ing ny rualor- ive elek(rolegniM ingenicurs van,troo, belang *aN. 

#uy, ./1//dy cof///d und under /0//Iition in vers/9 ged£>en lor dle .rl,gling van inelweE wai 

East Lond<in ut un eslimated coNE of RZO Tltillin ind reed·i .. 0.lon'I ....' If in .i.inbou is tein 'n 

rewd problern, encourlired in a Coa:1/ cit, with ber:,in,de ko,le kin R20 miljoe,1 :11 het ·n oarsig g¢ 
severe (limatie· ant cogoi:kon eondhion:. The need af gee w die probame w in '11 kuvilad mei Airaiwe 

*Undard ••Mcilicali•,•s for lumi,h,Yel was emphasised klima:,19- en ver•„Ing/.les[:ande undervind word. 

Pillems of A.in-standard light •ources of the mercury Daar h nadruk gele op die nanduiklikheld van Stan- 

8,/„le /nd high pres.nre Kndrum Ty pes were „amined. ila,Ird,pesink:,ues ver ar//ure. D/.ir L'. .inder·*,ek in- 
/.Mical dat, an,1 information on installation oper. ge.trl na die prol,Unne van (tie-·4£,sn/ :14-[*r.nne 
ating and /.unienance cos' of motorway lighting In· van die kwik hal,(ie in hoddruk nairfurn,ires 9111,1 /4/ 
gall/zion, in Easi London were supplied, gagum ts 'ge¢ 011 int'Imig ·iers'rek in v©rhand ,]wl 

die i:N.,1!.%- grking. en iniandbouding/oste van 

411¢'wri y.•flitlig.n.1:Alds]85 in 0,»Londen. 

7. Th. Oploinetris and Lighting Today. 7. ,,Dir Oogkindige cn Verlig!:2 Vand#/ 
Mr D K i urnbull defined optometry as the pre- Dr D K. Turnb# hel de oogkunde *defillieer 

fey,ion which de / specifical[B wil the CO•reCtion & a, dir profe= wai hi)m <pelfiek brug li,u 1[192 dia 

vi*ual problems. rirt/ularly in the heallh> pen,5[1. regAell< van ge':110/ahleme, yer.Ll by gestinde per 
1 Ple full xeorie <.C optornelry wa, hr•efly evplalned. m¢. Die yoDe on,v,4 van ille opion,eiric k tor,lik, 
[I[unination as undmtood by th¢ optometri/. wai aeritilldenk. Verliging. silos dit /ur ilic cogkuridige 
dirus·.ed ['in.illy. the Topic slercomis and ,!tumina- ver•imun v.ord. is bamek. 1,1 di I:ilit plek is die 
mn·' was aged a' an example of common ground onderwerp ..Siereoplies¢ Iesfgvermae an verligting" ge- 
belwoen ihe diuminatig engineer and #c optometrist. brii,k 40 'n voorb=Id ian du: ge,neen·taptil•e le,·rem 

van die verjig(In/ingenieu• en d: 00£kund•ge 

8. %13.,Im! and threclional illumination in Theory 8. ,.Ruimlike in Riating,verligthg in Teurie co 

Practice. Praklk·" 

Mr J C Krau•¢ empha•ist• the imp(m.ince of Mnt J. C. Krauge he( n:,dr/ gele op die be•une- 
tak.ne acioun ! af the sp./ial and /ireclion/] propernes rikheid daarvan om d. ruirn,el,ke en rigi•ng·,clen,- 
/ lighling dehign purncularb as fur A /ndel/ng / Uppe van verligh/Miup in nan,nerk,116 [e 11' 

concerned. ven ,mer dil in//ri]•g belref 
The iheory of *pahal and lectional lighIng was Die teorie van ruirmi·like en rittingsverligillig 

brielly revkwed and j shon discrirtion %/ given.)f i, kardik, in 00„kou pene:un et, n kurt beskrywma 
in"fum¢ms developed for meaiuring Thess quancitie'+ is Begie van die in·.irumenle wilit leeds ontwikel 's 

om blerdie h/:'feelhede Ic nk:t. 

9. The iniernati,or,1,1 Spectroradiamari¢ comparison 9. „Dle· Inlerna,i•nule Ver¢/1,1,ing Inn die Sprktrate 
i' Flour©w" 1 Lamp• grnling van Fluormiende [ ampe." 
By Mr C j Kok ami I,r M. C Ao,hoff Dcur liinr. C J. Kok en M. C. 8,3,hrE 
8 work discussed form,; pact / an internation Die werk w hereek ise .urni // van'n In- 

al programme for the inler'm/"31 0¢ thlore:,ceal ternasionale program vir die Melybng w liuois. 
and mmury arc lam/. A de,;cription was given & the drende en kwikbonglampe. 'n Beskrywing :s ge/e 
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apparatus and melhod used M measure the spectral van die apparaut en dic memde wit gebriwik is on, die 
irradiance of Three 4ft 40 wall, Auorescern lamps 31*kirale straling van drie 4 4.-fluaressere„de lampa 
apain•t three tiing'M 'ement quariz>iodine. Stan van 40 Wait ie meet teen drie kwartsjod,]imlumpe Iliet 

dard Measurements were made at 5 nm. inlervals from tungsten·elemenk. Sandaardmeling·. p. ?eneem met 
300 nm. To 800 nm at a temperature of 25+ - 0.5 0. 5 Im.-tussenposes van 300nrn tol 8{10 0,11 leen +11 
Chromaucilies were calculated from [he spectroradio- temperatuur van 25+ 0.5 C. Kleurgehalies N ,#:/ 
melric dala and 111© eleclrical characterislia of the die speklrale strillings/Rewen, hereken en die elek 
lamps were ah,0 measured. The results were u, be trlese enskippe van ile lampa Ls uok Bulneel. Die 
di,cussed # ihe 1971 C.IE me/ing. rchulIate +01] by die C.I.E.-rgailering van 1•7 I be 

spreek wi•rd. 

Discussion Groups: Be,prekingsgroepe: 
An inneation at this Congress was the holding 'n huwigheid by hierdic kongre, wa,; die how win 

of tm liussion groups in which all dell// were Iwee besprekin/groepe wilarcian al die 04/vaarth'des 
encouraged to parmrale. The fir„ deal[ wih /an· aungemocdig is om decl re necm Die eer,le ern het 
dards of quality in locally manufaclured fittings, lin· Behandel oror gehalestandaarde in plin/ik veriaai· 

der the chairmanship of Mr R. Yates, and resulted in digde loehehoere onder die poor'sitterskup van mn, 

an approach to the A.M.E.U. regarding the need for a R. Yalien het tot gevolg gehad dal die V.ME.0 
SA Slandard Specificalion for me, lighting fit•ing,. 9:nader is mel betrekking lot die noods/aklikheld 
The ,:cond. under the chairmanship of M L. Vork, vir '1 Suid Afrituanse stand/ardspevifikask vir i.•rial- 

had as its topic '·Qualily ralher than quantity -nEro] liB·armalure De tweede. onder voursiller#p van 
In lighting. mr,r 1 Vorster, hi gehundel oor die oiderwor[) 'Ge. 

halle- liewer as hoeveelhe;.1·,beheer m vert,gling 
Once again le usual high standards of authors Die gewine hae itandaard van reierente en ver- 

and proccedin# were in evidence al this very successful rigtinge is weer eens by h,/rdle baje suks¢Nvolle kon- 

congress. grei gehandhaaf. 
R. W. BARTON, R. W. BARTON. 

Representive. Verteenwoordiger. 
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RI, PORT O\ THE WORLD ENERG¥ VERS!.AG DOR Dll, #FRFIDIONGRES 

(uNFERENCE INSAKI ENERCSIF.. 

Parophraj,int the words of 91 Secretary·Gened. M die wooMe Lan 4, Sekrelah<lener.1 3% ..dI]e 
me Worm FnerD Conference N me gole non- W.re wk„,gra inhak: Enagie die enig/: nic·regorings. 

gmernmental orglnls./ian concerned wlth all energy Ig:-ade belas mel dir onderwerping van encrgic 
discip!]nes .0 80•h the me:inw / production. trani en met die wiyse win'Yop enerple In / gy a'pekle 
porlation. tran,formanon und ulitizatm of aerg> rproduscer vcr: ocr. getran<formeer en Mebrulk word. 
in all ils /'Fecti repre•.enting Nal"onal :03""19/6 mel •ertrenwoo/Ing win N.ejonal' Komlitee, Oil 
from 67 colintr// and /49/0 con///wi Iatus 67 lande en wal oorlogplegende st.112. by die Ekono- 
d the !/anomic and Seci,1 Councd d ihe bnned Eme ¢11 5(™,ale Road van & Ver:nflde Volke 
Naaans " ge.Ict 

1-114, following hodie, are represented an the Saulh Die vol@ende 14/me is in me Su/-Afrikaan,e 
African N.,[i•inal Commai Masionale Komn¢: vermenwoordig:- 

Eleelricity Suppl> Commifion Eleklris!12 ilavan'Rte ningkommissie 
1-lie ASS,®la|inn or Municip£ Electriciv Die Vereniging val Muni•pdle E[ektrist- 

Undirtakin/. lell•onJernemrng,•. 
Atomic Enerp> 13,>ard Die Atoomkragraid 
Chamber of Mm Die Kamer van Mynwes¢ 

Ddpartment / Mmes Die Deparlemenl van Mynwe• 
// Rwarch ln,//ute Die Bran<!sIofnav,)osinldwiuut 
rouncil for kien[Jlk und Indu•tria! Research Die Welend;,pt,ke en Nywerheidsnavorsings. 

ralld 
So,ith African Inghutt of Electrical Engine¢rs Die S. A. In.lituut van Eleklrotagniese In- 

gNIJ¢l,A. 

S„Wh Afrit·lin Inuilute of Medi,in,cal En· Die S.A Ing•uu, wn Meganiete Ingenieurs 
glneers 

Sauth African Raw.hys Die S.A Spoorvet 

Depanment of Labour Die De pi /Imen, art Arbe/. 

Sourh African Coal. Oil und Gas Corpora- Dir S A. Steenkool.. Olle- en Gaskorperasie 
tion 1.inlited Bepe•k 

Depmment / Planning Die D¢p.,rlemen' van Beplanning 

The &,uth Arrican Committee on Large Dams Die S. A Kimlitee insake Oroot Dainine gen,el 
ha£ obyerve' !,tatu'. dle: stalu, van w.lurnemer. 

The Annual Weeling of [he So/h African Die h·une»dering ¥an die S A. Nagonate 
Nutional Commill.r was held al Escom Cenlru. Komitee N m die Evkom,en'rum. Job:wine,billy, op 
Joli//mburg. on the INN, Febrnry. 1972. under ihe 18 Febru/le 1972 on,ler roonitter,kq van Dr. R L 

C'h.mon,hip / Dr. R. [.. Sriszacker. Tk fullow, Stri:4241£ker gehou Dle t.ilryke suk, wat bespreek is. 

were ",10,104 the natner,)115 matter,; discu».ed:- het die volgende ingexluit 

Inghili Pliary Mecting: This was held In Ag[Kie Raid,tegen,k Velihi/ Herdie vcr· 

Bueharest d/ring June, I 971 0 visas were not gadering & gediende Jume 197 I / Bodkar¢/ gehot 
forthiming for South African citizens. we were not Alinge=n vium, nie vir Sulr·AL/ke·ens, burgers 
repre,ented However. it iN undectood Ihai the three beskikhaar was nie, wa,; 0,1. nie verleenwo,irdig me. 

terhiwil „ape,+ *onwred hy memba, of ihe South Daar £ /ler rede am ie glo il./ dle drle legnieqe 
African Naltnat CommURe Mil appear in ihe pro- refera Ie wai d¢ur l edi van die .S A. N:„ionale Komiee 
ceedings. g.horg mi in die nolule pili, die verrittinge Nal versky,5 

The Iheine of [his me/4 wi "Improving th¢ Dis tema van hierdic ver•adering was .Dic Ve, 
Llilization & Ener/. widi Special Rekence to Corn. betering van die gebruik van Ewrgie. inet 4//ale 
ple, U,reN." Twi-hundred and ihiny.four paper, perwysing na komplekse gebrilike '* Tweehomde,•1 
wer© prer/ed. A copy „f the ·'Summary of ihe vier-in·ilerig referate I, voor,to£1,0 'n Afikrlf vurl 

P,octeding:'• 3 Ivallable for perusal An „ileres,ing die ..Opsomming un die Verrigliage" 1 beskikbid, 

36 



irem which ¢mericd was the e„imate ihal in the ter insae 'n Interess,Inte sank wat na vore /kom het 
pear 2000 energy consumpion will exceed 20.000 wils die beraming /,it kragverbrulk in die juar 2 000 
million tons coal cquivalen[. which is three times the die ekwlwaleni ·.an 20000 in,!Juen ton steenkout W 

1970 figure, while electric energy consumption will bowe sal gaan. vat drie keer die 
3 

xyfer 
¥]r 1970 6. 

creae to more [han six times the [970 figui and terwy] die gebruik v.in eleklriese energic sal toeneem 
' H exceed 30.000 TWh. The question of pollution Lot ilieer us *cs keer die hyfer vir 1970 0:, 10 (]CI T/h 

as I 

.:Nuys prominent 
and it seemt likcly thai this te bowe Nal 2,1.in Die kwessie van bes/elle/ing 

hri 
ctor will ultimatily hmiI daormen'' „eed, O na 

von· Airee en dit wou voorkim osof hierdhe 
fuktor uiteinde]Lk untwilkeling aan band¢ 3/ le, 

Future Meetin/: The nex! meeting of * Inter. Toekomiligc Vergaderings: Die vulgende ver- 

national Execulive Coune,[ will be hard in Wairakei. 
fuz /dering van dle Inlernamilille Ultvoeren(le Raud sa] 

• 7eakind from ihe 19[h zo 2ist September. 1972 und 19 toi 21 Sep:ember 1972 in Wal/kel, hieu- 
r. Stra 922/ker and Mr. Jan [I Smilh of Escom Sweland gehau ward Dr. Stragacker en mir Jan H. 
1] cepresent the Soulh African National Committee. Smilli van F.vkcm / dic Suid.Afrikaunse Nu•ionale 

Komilee verteenwoordig. 
The Ninth World Energy Confer©nce will take Die nigende Werelillongras insuke Energie Nul 

place m D,mit. U S.A. from the End to [he 27ih anaf 22 mt 27 September 1974 m Detroit, V S.A. 
Sentember. 1974. gehou word. 

Suney of F,mrgy Re,ources: The Ikpanmen[ Opnarne pon Energie-H,illibrinne: Die Deparle 
a Ph:inning, 1. fron Lhis meenrls. represenled on the mill Beplanning. wai ,·an.if Ilierdie q,dering in 

Soudi Afrian Nalional Commit// will undertake a die Suid- Afirik:,anve Na.Linale Komi[We verlenwoor- 
MA of the comumpion of and Ihs filre demand 4 4 / 'n studw.pro,ek onderneem van Jte verbrunk 
for energy in !19 1 Iriom forms. and will inslitu'e a vall en (11' tnekomstige uanvral' vlr energie in sy 
survey of ill] our eneTgy re•oulce' ve,•11,0/de worme. en :/ on,ler:ork inatel na al ons 

energic-hulphronne 
Thr resulls 4 1,0 used in lh: forinarion of an Die resull,ge / g:b, Lilk ward vir di: formulering 

energy polic> for the Republic. un -0 eneruic-hele' vir die Renubliek 
Curl,crvulion int the Enilronmint: The World Bewaring ian die In,ge.im : Die Wereldkor,gres 

Frlergy C n/re/e r. giving co/,derable *tention 10 ins.ike Energie goe 'i) 11£,rbientic mille AN uundag 
the pollution of land, air and Nu arising from aan dle be·aed ling van grond. lug ¢n water will „ die 
ene/, produclion pl[Int. It N expe•led thal a com- gebru' van energie·produwrende inst//111,1/6 Foon- 
prehensive report /]1 be =An/ed [0 Ihe United spruit Daar word verwag dat 'n omvattende verslag 
Nalio,i. u' u con,ribillon m the 1972 Conference on m dle Verenig/r Volke voorgele Nal word a, 'n by- 1[uman Environmenl. drae 10[ dir: 1972-Kon,;ns„ 1I1,ake die Menst,ke Omge- 

•]ng. 

I ts atrewdy noied that the energy induIries are Dit i, reeds opmerk tik da[ die energle-nywer hede 
laking a re'ponsible atliti'de towards 'he effecls / 11 ;eran'woordel,ke hoild'ny ten ophigle van // ult 
their corenition, m lh, environment and are doing werkJng van hulle bedrywighede op die omgowing 
i greaL deal to minimts: an> advierse :IT:crs. A %0116: in/wn en // hulle ba: doen om enige .aderlige 

& proportion g nece„ary in aisessiny ihe ralue of b>yevolge *Dier inoontlik te verminder '11 Sin air 

mailinal improven':nt' in relation 10 'he cost of doudlnee a nodig m dle waarde van murginale 
achieving them. wrb¢teringe 1.4/ te ,Alaan in verhouding 1.4 dic koqle 

dairvan om dit te bewk. 
hii i, Stibimptioni: As [he re•ult of rising Perhaping va„ Ledegille : A, 6/volg van 'ty- 

ra• inclu,lue an increae in the annuil fic payable gende kos- ins]Imende ·n verboging van dle /" 
1„ the Central Omee of me World Energy Confer- likie heide w# deur die Suid-Afrlk.lans¢ Nubionale 
ence by th, Solilh Africiln National Comm/ke. from Konmee a.in die Sen,rale Kanioor v.,n ille We/1/- 
131 10 400 polind, gerling, it h.i been found neces- kongres insake Ener/, heta/]b.,ar k vam,[ 133 tat 
m to rake the :ubicriplions payable by the con- 4(JO pond sierling. Is dit nodig gevind m ook die 
•;litilent bodiew. The annual conirbulion due from ledegelde van (11¢ salne·.telimde liggame le verhoog 
the A,40¢iation of Municifial Electricity Undertakin/ Die jaarlikse bydrae wat deur die Ver,niging van 
haE been fixe,1 :/ /50. he·ing an increase of RIO. Muni,ipal¢ r.lektri¢itcition,lerizemings belualblar 6, 

10 oP R,0 basgeste]. war ·n verhoging van '10 ver 

leer,wourdig. 
R W BARTON, R. W.BARTON. 

Representative. Verleenwoordler. 
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REVISION OF TIC ITANDARD REGIN ATIONS Il:RSIENING VAN STANDAARD REGUILASIES 
Folt ·1'llE WIRING OF PILEMINFE Ult Dll: REDRADING VAN PERSFLE 

lh: Executive Council one: a/in nominated Die Unvosrende Ra ad hel weereni Mnre D C. 
ers. D C. Plowden (Johaftnesbul) and E. E d¢ Plawder (Johanne•huT» en E. E de VillieR (Rusten- 
Ilier; (Rustenburg) lo .Gr; reprew/ the AM.E.L. on bur!9 bencern om lie V.M E.O te verieenwaor,lig I 
e S. A.8,1, Co mmities charged With the revision of die S.A.8.5.·komil,:e belas mel die heriening van 

i e Reg'Jalions. die Regulasicv. 

Since :he. conferenc• in Cape lown (Ocinber /7tj Scder, die kongres in Kaapstail fOktoh¢r 1971) he[ 
the Commiuee had no furllia nuctings. but Workin, die Komite.: nog Me weer byeengek/n 111,3. m,wr hel 
Gro,ip 1 of th¢ Sou[Ii African Techni.al Commitee Werkgroep & mn die 4,11/-Arrika:ins. legnieg Komi- 
of Technical Committee Ne. 64 (Cleclrical ln<alla- tee Nr. 64 (Ekktrie/ 3*./:SIL·, y an GeboM waii 
aions of nuidings) of the International Rectroic¢]ini. die /tlernasionate [!ckimic/nie• Komini.le vereader 
ca] Commission had mal zo consider Lhe LE.C. docu· Le verder¢ 001·wqmg 40 /2: 1 F. K .)/amente wai 
m s whic!1 wre 10 $ dis,184/ al the meking of ty,le,4 de vergaditing van TIC.64 H landen (Ih· 
TC.64 w 1.onion (Britain). [•inje) bespreek sou *ord 

To date of [hi·. re:Fort no rurlher ilehili / Iw Toi op daium van blerme verslag i. nog geen 
lution, laken al meelings of Tr. 64 have been :idvised, bes//derhede verncer van hemlite wat // dle ver- 

11/her hic, notice of .,ny furlher meeting 'f th' gade„nits van 1 K.64 in Londen geneem k nie en 

S.A B.S. Comminet been received Reen kennk van enige Yer/lering van hierdie S.A.BS. 
kamitce on'vang n'¢ 

Should furcher d.v-topmen„ of consequence occur. ]nolen pn,ge ver„kkelinpe van b'Ing inlussen 

such will be eluetdated verbally ht the Technicid •of}rk[)111 kan sdanig ty/m di= Tegni¢,2 Vergadcr- 
M¢eling in May. 3972 ing iii Mei 1971 mondelines toegelig word. 

EL E. de VILL]ERS E E. de VILLIERS. 
Representa.le. Verieenwoordiger. 
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COMMON SERVICE FAC]L]T]ES. GEMEENSKAPLIKE DIENS£'FRIFWE. 

••Final re,id on Common Ser¥icc Facimies: „1·inale ier·Ing our Gemeenskaplike Diensgeriefe: 

1 he 4,bioined le[I,r dated 1 kh /21,ruary. IQ72 Die hieronder a.ingehaakle brief, ged.weer 1 I 

was received from ihe U.MEL:- Famric 1072. is van dic V.M.B. onivang 

" The code of praillie for the 'Imult"'ous in- Die gebrulkskode m die gelykly,lige installa„d 
vallation of Pusl Onice and Municip.,I „rvice cableN. van Poskintoor. ¢n Munisipal: dien,kabels. soos aan- 
as forwarded wilh yotir letler clale,1 3rd November. gestuur „win ine, u brief Ian 3 November 1971, i. 
]971, received the approval of the Illied Municipal deur dle Verenigde Munix,pale Be.4wur ap sy * 

Ed/Lutipe of South Africa .,t a ineeling held on ihi Budering gehou or> 1.3 Nbruane 1972 goedgekeur. 
1,1 - 3/ February. 1972. 

In Lipproving [he code thi· U.M.E noled par By sy goedkeuring van die keds hei dle V.M B. 
U¢ularly M M lo forn the hash / negoliations in dic bexonder dvarvan kennis geneem dai dir bed//1 
between the Defuriment / Posts and Telegr/ph. and is om die grond41/g ze vorm Lan onderhandelinge 
individual Incal aul:/ilies In whose ared, the instal· tus,en die Depanemen[ jan Pow en Telegraafwege en 
lation of common hinice facilines may be jinsidercd. cnd,widucle plaashk besture in wie „ geliede die 

It g reeogniged thal condilions ·.ary between local installage van g/men#kaplike dienager[/we oarwe.g 

authorine": and / may not be practicable ill /11 ¢11,1,6 inag word Daar word toeneger dal me,lande w 

10 Larrv ou[ 11' provi•lons i,f ihe wde die M pladke be/uur na die ander mag wn.sel en 
dat dit nie in alle genlle inoon,lik mae wees om dic 
bepalinge van dle kid: toe te e. nie 

The Provinci.il Municipal Absociation. m being Die Provinialc Munisipale Veren,gin# ward 

advved by niy office of th¢ approval of le code deur my k En'oor van die goedke'll ing pan die kode 
and (hey are requeN,ed lo bring 11 m /0 nolice of the in kennis geste[ en hulle word ver'Dek a m die onde. 
local aulhorities in (heir ar¢" die aundag want die plaaslike he,/un· in hul goblede 

le bring· 

1 he code of 'Lic, ic referred to in the lener was Die *bruik,kode W.htrn.1 in die brief verwy. 
made avuilable to member. of the AMIE U / the w/ is [ydens die knnven.,e wat m 0/ober 1971 

convention held / Cape Town iii October. 1971, in Kilitad gehoii % cian lede v,in die V M.E O 

beskikbaar genel 

The A M.E.U. b,]hcommiltee which conmted of Die V.M.E.O.abkomilee, wal be,lu,,n hui un 

Mchrx. Frantz, Slinp•on und Theron expresses Ihe mnre ! rantz. SimpNon en Theron spreek die houp uil 
hope /,11 the cade of praitice win assiv members m dal die gebrulk/ode wr lede toi hut, sul wees en hui 
negotiating fuwre ·rhernes wilh the depaan,ent of onderhandelinge in wrband mel 10¢komsige /emas 
Pmt• and T //graphs. me[ die Deparlem•nt tan Pos- en Telegraufwie. 

O, d. THERON, 01 C. TILERON. 

Representative Verteenwoordiger 
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C.S.I.R. ADVISORY COMMITTEE FOR DIE W.N.N.R. SE ADVIESKOMITEE INSAKE 
ELECTRICAL INGIPEERING 11[KTRITEGNIESE INGENIFIJRSWESE 

Defore reporting on the work & thA liwititte. T Voordal ek oar dle werk van hierdle Instituot 
wish lo place the AN,;ociation s /pprecialion on record versjug doen. wit ok grilag die Ver:niging se waarder. 
fur Ihe work done and inte/,1 ,/own by Mr G. C ing boekiauf vir die work gedoen en die het.ingslelling 
Theron a. 6 A M.E U.k representative on & Com Meloon deur mn, G C. Theron aN die V M E.O. se 

nuitee 04¢r ihe pas, few yeari. We h.lve become acc· venec"nordiger in tu/die Kamitee die 'getope paar 
uslomed 10 1he ellicien, and concise reports submitteJ jaur. 0!16 he[ eewoonil geraak aan die doehreffende 
by Mr Theron as ilie A M.EU.'s represeniative in Co plitig¢ ver'la: "t dcur mir Theron a• die IM 
various committees and wish lo thank him fi the E.O. fe ver[Denwoordler in versk[!lende komite¢s in 

valuable i,ork do,2 an the Aswialiank behalf. I gedirn is en wil hem gralig bed/nk vir dic *a/rde. 
trus[ thai ihe new representallies W be Ile le Molle werk wal hy namens die Vereniging verrig h¢[ 
fullow up th: good work done so far Ek virircul da[ diz nue verte-nwordigers in gual sal 

wee, am die goe,u werk wal ti.1 '111*ver is. op te vole 

This Commitice iS ll],ter the Chairmanship or le Hierche Komite: tan onder vaorsiti:•rskap van 

Vice. Frehident of the C.S f R und meets once a year die Vic-Prwdent van dir WNNR en rergi„der een- 

in October when Ihe work dont by tlils Instiute IN kier Der idar in Oktober. by welke gelee/heid die 
reviewed. fir·.1 in the variouh laboratoriei. and later by Berk van hierdie Instituut in oenskou geneem word. 

F of :he Annual repnris .in,1 proposed research cers m die verskillende laboraloriums en la:er by #yze 
progrinim: for the following year van dia jaarverilae en <]te voorgestekle navorbing'pro 

gram vir dle volgende jaar. 

Far gener.,1 hterest the fallowing mual Ir 
repor[, al/emene litligling #ord die volpende /ar· 

or The inglituie·, Divi·.ion, are reviewed verslae un die li.Ntauut ,. flfrle|tmh in : oenskou ge- 
neem 

1. Power Elcurical [Ilgineering Division 1. 1):e Afdeling Krxg.ingenieurswes (Clektmt:gl,1,0 

2. Electronic Indruin,Mitution DivNOn. 2, Die Aftleling Elektronies© Instrum:nia:ie 

3 %01/ Elate Electrunic DI,bion. 3. Die Afd/ing F.tektronika van die Va„e Toestand. 

4. Autoniatic Dwion 4. Di: Afdolinls Outomalisasic, 

' Special Problem• Division. 5. Die Afdcling Spesiate Probleme. 

6 Applied [Eleclronies Divi,un. 6 Die Afdeling 1 ,)¢g:[usle Etek[ronika. 

As reported in Ilie A„ocialion al its ]97[ Con. SioN Ap die 371-konverE]e te Kaa/lad .9 die 
Inlion in Cape Town. Mr J D. N. vi Wyk hai Verenijung ger,peomer. is mnr J. D N van W# 
been appointed :,4 Director of the Nalion.11 Electrical aanges,el A Direkleur van die Nadon,le InsIituut 
Fnglneering Resedrch Inst,lule as conniuted above. M N :rversing M die Elleklrolegniese Ingenieurswese, 

4,1,img"el %00% hierbo u"enge•it. 

The Power Electriall Engineering D-:don which Die Afdeling Kra·ingenie,ir,4wese (Elektrognie© 
1, of %p¢Cial inter¢/ [o electricity .„pply unden,kings wai,ir elektriqi,ei[•voonieningsondernemings •an spe- 
is under the leadership of Mr R. B. Ander,on and is hiale helang is, sta,in onder die leisk.41 van mn, R 

primarily concerned /1 all the ai,Fects a•xuelated R Ander// en hou hounself primer besig me, al de 

wilh research in eleciric•il power engineering im·luding a.ek. wat in verb ind staan met Imnvorsing na die 

earthing thermal ali] elana 'oil resistivily, light clekiriexe krng-infenieurswese. mei inbeerip van aar. 

ning proll:ction. bulge vollages on hieh voltage sy# il'Ing Ternile.e en e ktr'ieNe weerstan,5 van die grond, 
[em.. insulalion co ardination and 11,gl] voltage beskerming teen w erlig. stuspanningx op haogspan 
laboralories. nin©-elsels. dic A-ordinasie van i·.oINe en hoog- 

·.panningslaboratorillm,%. 

Of 'irli:illar inlerepi wa' the retirt on Ihe wit Van bchondere belong was die ver:Ing oor 'n 

m i number of research 1/boralorie, concerned with be=k aan '11 aanial navorsingGIaboratoriums wal hui- 

Ihe fiekh of elculrk·al insulution ind high voltage Aelf b/ig hou met elekiriese isal:ire en hoog•reaningx 
te,hnology in the [J.K and in Europe regnologle rn die Verenigde Koninkryk en Furopa. 

In the field of insulating malerials, the use of Op die gehied van mleermateriale korn dic ge- 
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synlhelics. Eucti.. rolymers. arachlOrS eporeS. et/., bruik v.in sin[/iese .[ovwe soos byvoorbeeld Foli. 
b. becoming more an,1 more prevalent permitting Ineer. arachtor. epoks'. ens. meer en m:er voor. will 

[he desion an'J construchon of 'sulation systems Of lot gevall het dat 1%01 asiestels/]b Van i: ¢n¢m¢nde k om. 

ing¢abl[10 compaclness / higher stress levels than p,iktheid teen hoer Sp:unningspelle as Yoorheen gobou 
before. With 11• haN come the need for a betler lam word. ner.Iard hiermed gaan dic behodde ann 'n 

wnlersinding of the processes affecting [he 1/e of beter begrip van clle pro„/,·< w./ die lewensduur van 

elecIrical Insulation whtch has lcd to a whole field of eleklriest. 8.01,15/ affekleer, en dit het op sy beurt 

varch Into accelerated hfu tests and non-des:nicuve vele, 101 ·n hel,• navnrsing na versnelde lewen,duur- 

P3R e.,Murement procedures. Foremob[ amongst Iliese is loet#: en me-vernictigende metingsprosedures. Die be- 

e partia[ discharg3 measurement lechnullie 1/nurikste *an I Lasgenormle i, die legnk w die 

meting van gedeehel,ke ontlading. 

Many of the ne# poly,ner/Insulating materials Bale van die nuw, polimitries, isolodemateriale 

are Kueptible to partial di.charge damage and the i. iinderhewig L.n 'ade deur gede©]lelike Inlladlng 

Presen, da> policy of routine equipment aceeptanis en di© heitend:, te.e he/id van me'ine-,lanvaardings- 
lesli bahed on ··Bure led /Tied out al mi]Ili 10:t,e vir loer„sling writ pebaseer is op ..drukkligS- 
phed over volage 1/,els can be very damaging and toelse" 4 teen ve, inening,ulK[lgde oar,pannin,49,elle 
can Icad m greatly reduced equlpment servlce twes. uitgevoer word, kan groot Nk aile veroorsaak en kim 

The growing development E therefore in ihe m of lei 1/1 die grooiliks vcrminderde 1¢w¢nitliur un 

rotenliall) non·destructive N me/ods b[,sed on »r- meristing Die eracimde neiging 1, dus in dle rlgting 

tial discharge miuremenl. Thi, maller should re- Mn die gebrunk virn polendeel nie-vernle•[0ende 
oeive pnorily in th, re,·earch programme to prow,le 1•el'.me/4 wat or die meling w ged/Irelike 
local Indintry •ith the fu¢,litiet for #aphisleated onll.iding gebaver ix Hierille wak hehoori voorkkeur 
melsurement and as·.essmenl technique• af, well u·, lei le'il In d. I.ilior/n.prograin Ineinde die plaas 
guidance in (he upplicalien of new mate„ak espaully like nywerhed le vo,mien van die #riew vir gesal•li- 
from Soulh African source. kierde ni:lings. en aun.laglegniek:. .ow¢1 as v.n 

leidng ten apsigle un /Le gebrunk vin nux 

malcriale. ver# van Suid.Afrikaanse oon;prong. 

Work in :hu; Division is hov.,vor still seriously Die Work in hierdie Ardeling wrd egter nog 

being 1 ampcred by u shorlage or sullicient ·.enior ern·ag in die wiel: ger> deur ·n [ekori a.,n voldnend: 

research pmonne] with Ace necessary experience to senior navorsing'Pzrsaneel m,Ii die nodige order- 

cover all the clip¢cts of the mearch progran,ne vinding om al die aspekic van die navorsing/rogram 
le dek. 

The wark of Ic other Divitions is mainly con. Die work van die under Afretinps het honk,laklik 

,/rned with reNearch in 9peclalise·/ fields For defence te doen met ovorging or gere„:311•:e:rde Rehiede vir 

furpose@, med,cul ele,·tr'oilics. computer technolog> verdedigingsdo.]eindes. mediese elekiron,ka, rekenaar. 

und in•Irilmenl•tion. [egnotogie en instrumenta•i.'· 

J VONAHLITEN J VON AHLFTEN. 

R..Frese'lati./. Vereenwoardiger 
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ANNUAL RV.PORT 1971 JAARVERSLAG V]R 1971 
El,FITRIC,1, WIREMEN'% REG[STRAT]ON REelSTR .SIERIAn VIR FLEKTROTFGNIFEE 

BOARD I>RAADWERKERS 

The Board waA con,;muted as follows for :971 Die Raad vir !97! was as volg Naaniges/1 

Cha;,man t Mr j. G. Wannenburg Voorsitter: MI J G Wannenburg 

Members Mess,3 J M Fraser. r. Leemanx, A. H 1/6: Mnre. M. Fraser. F. Leemans. A 11. M Dry, 
M Dry/..1/. J K. von Ahlften. dale. J. K. ron Ahlften. 

1,1 ,1,1 ad•[sory cap·Illy. Mr Hare of the Central MIr Hare win die Senrrale Orptinw:ade vir Am· 
Or/niation for Trade Testing, Olirantsfontein. at- bagmu. Olifanifont:In. he[ die vcrgadcrings van 
Med :,11 6 meetings of the Board. die Raad in ·,1 ra./gewende hoedanigheid by/woon 

MEETINGS OF THE BOARD AND APPLICATTON VERGADERINGS VAN DIll RAM EN AANSOE- 
IOR RUGISTRATION. KE VIR REGETRAmE 

The Eleetrieul WL,emen'S RIW/tion an,•d held Di,2 Registrasier™] vir Elek•Tolegni¢Ne Drand. 
13 meeting' dia·ing 'gel afti! con'lilered applications werkers her pedurende 1971 0 vergadering, gchou en 
in resiject & 1S42 reig/„• Of these applicants 1520 DorweginB verlem aan 1 542 nuive: aangooke vir reels. 
Wele al:cepted for the prescribed cianlinationN or were [ra,ie Herk,1 15 !520,}f lot die cksAniens Ioegeluut 
exempted ihereimm m pari or n M 'the Beard also of peheel of gedeeltelik daarvan vryge•lal. Des R.ad 
granied prousionul regis, ratioil cerlificales Ir approied het ook vourl/rige regixtrasie-Nertilikate of die her- 
the renewal of gh *r!]ficales in *Met of 2040 nuwing van sulke Nerlitikate ten opsigle vul 2%0 ap. 
'pfl'CUrl4 rlikang: 10©gostaan. 

During /70 the Bo,Ird I.••Inched .1 drive 1,) re- Gedurende I 970 hec die R.inid 'n veldrog geloodg 
/1.ter „m,€anced wiremen and mak vers to try and om alle Ing¢]isenxerde draadwerker, te la„ regis. 
engre thal wiring work ib /Ot performed by unlicen. treer en .(appe proheer neem am te ver€eker dat draad- 
Led pei m•. A. a tempor:,ry conce,vian Ihe Board //4 nte deur an/eli,en,eer/le perine onderneent word 
decided w .,empl .... wil' long experience from nia As 'n Idelike loegewing hot die R.,ad haluit am 
Ihe „ritten examinanon. fr:int ihen, prn•ision• regls· ambagxmanne me[ piretange ondervinding vry te st,31 
trntion Ad require Ihem m pass the p(actical N van die gakrek eksanigns In voo/opige registras= 
enly to qualify for full registratioli The termination Me le Eman en flegs vcreis dat hulle die praltia 
date of the conces,Ion Ia, agreed upon & 3ht Jun- toelse noet slang on te kwatiful.T .r volle registrasil 
uary, 1972. Daur k bed,1 itai die keerd/lum van hierdie toce, 

eing die 11 j inuarie k972 sal w/4. 

Th„ cance,Airin re.ulted in a I.harp inci¢ase in Die Revolg van hierdle toegewine waf. 'n ··1:erp 
.• number of pro'lion:11 regis * non cerlific es tocnime in die aantal voorlopige regii mi-serifikale 
a,led li: wet# 6 ;ncreases in Ihe number of practical w uitgerelk 1• sowel as n tornaml in ')/ aantal prak· 
ex:,minalion, arragged and full regix/ration eertift· ti¢se ek;amens wa[ gered] is en volle regktra•ies #,t 
cate, granted, while the miniher of c.inal!/1/5 tor the toegestain m inet 'n geringe afnaine in die aanl.,1 

written ewnii.ilionN decre.,„d Nlighl. During 1971. k,Indidile vir die geskrewe eksamens 
ID]7 provishinal regi.tration ortific.Les wore is.ued Ged#& 1971 & 1027 vooflopige regist,246- / ag/Ing 465 during 1969 sertifikate 11,tjmfeik •eencor 46! in 1969 

PROVISIONAL REGISTRATION CERTIFICATES VOORLOPIGE REG]STRASIF,·SERTIF]KATE 
GRANTED IITGEREIK : 

Year Number Jaar Aantal 
1966 355 1966 355 

1967 371 1967 371 
19# 3R6 I. 386 

1969 465 ]969 465 

1970 702 1970 702 

197l 1027 1971 1011 
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[In terms of le Act a provisional registration (Volgens die Wet kan 'n voortopige regisiasic· 
certilicule /:in be 9/ for / period of SM Inon,hs #dikaa[ w m mande uitgereik word en daama 

and m be renewed for Iree further Ferods of six M drie ver·dere perindes Vall se, maande hemu word. 

months A second provbional regisk,ition certificate 'n Tweede voorlopige regibtrasie.serlifikaat kan nle uit. 

canno' be issued). #creik word nic>. 

FXAMTNATIONS: EKSAMENS: 

Three writin extiminatim were held / 46 ex· I)ie gebkrewe eksamens is by 46 eksamensentra 

(iminallon centres and I 334 candidula were entered gehuu ! 334 kandid,le was daarvoor ingezkryf Die 

T/results were • follows uitslae : waA . volg: 

Par, I. (On the Standard Regulations for me Wir· Deet 1 (Bedrading&rogula•ies). 
ing of Premi•es). 

Failed 324 Druir 324 

Passed 221 Slaag 221 

Part 2 (On Elec rlil Theoryl De,1 2. <Elekiriese Teorie). 

Failed 282 Druip 282 

P//d 87 Slaag 87 

Absentees 420 Afwelg 420 

Total 1334 Tot"1 1 334 

A nuniber of candidates who. for various reaqons, 'n Aantal kandidate wai om ver,killende redes 

were unable to undergo or /AS the wfil[In examin. nie die skrifielike ek,amen, kon ine of tag nie. „ 

ations, were 'lowed M undergo oral examinations. toegel,/ om miyndelikx cksamen, ie ondergaan. 

During Ihe year under Ilm 243 pri,clical cx Gedurende (112 ver'.]ag»r D. 243 praklie·:e eku 
amin/lons were held in the eigh[ princip# cen[res. mens in die ag[ vernaarnste sentra Rehoti. Toeigealingl; 
Test arrnngements were made in resect of 2 257 is knop)5igte van 2257 kandktate ge,ref van wie /6 

cundiduti™ of which /6 /ssed. 1 396 fuiled and 365 geS•dag het on 165 was afwe•ig. Van die 1396 wt 

wereabsent *druip het. het ·n hele aantul in *om,nige van die 
Iake gataag maar die toets I geheel gedru•p deor rue 

Of the 1 396 who failed a number of candidaies 60 % in die individuele lake te //inc. 
passed in ceriain tacks / le tess. bul They failed the 

lests as a whole due to not ob,aining 60'X. for •ach Die hogenoemde tolale van 1 334 en 2 257 slui, 

individual usk. k//didale mn wat in die Norige /ar gedruip h/. 

The abovementioned totals of 1 334 and 2 257 1. 

clude cand•dates who fa•led in previous years 

REOISTRATION CERTIFICATES : REGISTRASIE-SERTIHKATE : 

Particularb of regilnralian cer'ificates i•sued since Besonderhede van registrasie.certifikale wai gedert 

the Aci nme into operation are refiected hereundir : die inwerking,reding van die Wet uitgmik ,< word 

hicronder weergegee 

REGISTRATION CERTIFICATES ISSUED REGISTRASIE-SARTIFIKATE UITGRREIK 

To appli Ar,n april 
canti 1.intu %val 

who -. gedurende 
the examin -0 k. 

To Appli al,(•1·. Ai,n iippll . I. ge 

can' during 197' kanie w:,1 ia™ in die 

exampled mI dle ,•ki'muli' 
frorn (he pre./.4 ek%.1,!le.. geslaa: 

Vear examinationg year& Tolal laar •r•geSteliS het Tolaal 

1946-1966 2 6I7 6 937 9 554 1946-1966 2 67 6 937 9 5. 

1967 34 218 252 1967 34 218 252 
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t968 50 /9 219 tG68 50 169 219 
1970 S9 371 460 tg70 89 371 460 
1971 133 460 393 1971 133 460 593 

TOTALS 2 997 8 448 11 445 TOTALE 2 997 8 448 11 443 

PROPOSED AMENDMENTS TO 111[1 ACT: POORGESTILDE WIS[G[IGS AA\1 rte WET: 

The min of the Act is a present under con. Die her·henkng van die Wel ™ tans onder oorweging 
,i:ier: lion and ille Secretary for Labour requesled our en her die Sekrel-Iri, vii Arbeid in 'n brief dat= 19 

Associal/, bv a letter daled 29(h December. I)71, Desembgr !971 on, Vereniging versnel Im vi•orsle!]a 
to Nubink 'r,y proros/ls in this connecrion m die verband in le dien 

The Secr/aries requesled by a circular lener Die Sckrelarisse he h> wyse vall 'n orn,endbrief 
du,/ 7/h January £972 10 23 Engineer Members of dateer 7 Januilrie 1972 lede „n die Uitvocrends Road 
[he CK:Citive Councit for IMrmation. discus,son and ·,ersock om inlisting b/*preking en kemmentuar. m/ar 

cammem by nal [.iter ihan 4th February. I 972 on any nic fal¢r us 4 F¢bcuarie 1972,00, enige voorsiette vir 

rroposed amendme/, to Ihe Act ii.y&igings aan die Wei le lewer 

Unfortunately i[ must be reporied thal Ihe rene- Ong/ukkig moet verstag ged,en wad dat die re- 

hon was £11·.apppointing bul [he few propo,als received 4,128'e le]¢#tellend was maar die p:,ar vocM'elle *t 
plil! thoqt, oF your npre.ent,itive and of the High¥¢11 univang is resanne me! die Lan u verteenwaordiger ij•ook 
Branch uked al w; meeting in July 1970 hak been ian die Haveld Tak geneem ty.lens sy vergadering 
subnli/ed to th, Secrei•ry / Lahour for con&ideration. van Julie 1970, i, aan dit Sekretark ir Arbekl voor- 

I A anlicipated Illit al! the proposal< recei/ed 06 vir oorwcging. 
will be circulated for final commen, m all intereslod 

Dit I/d veru·ag dic alle voorstelle Iat inged,en ./.T, In due course. 
i, me[[:riyd ui,gestuur sal word vir finale kimmentaat 

aan alle belanghcbbende instansies. 

In conclusion I wish to thank [he Board for the Ten sloue wil ek graig die Raad bedank vir die 
mformaion provided M ihis re/n and for /rmission inligting wat in hierdie ,ersiag vervat is, sawel as vir 

to submit it M Ihe meeting. die nodige toesteniming om dir aan die Vergadering 
.... 18. 

i VON AHLFrEN. J. VON ANLFTEN. 
Represent ativc. Vertecnwoordiger. 
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THI: RESPONS,111. IT,ES OF THF POWFR SUP- and /1,0 the requnremen s of the d/crent parts of Lhe 
Pl ¥ ENGINEER AN REGARDS FOR W,LATION co[,rilr>. It wi. Professor R. Kap/ who slated in the 

OF ST(NINRD SPECIFLCATIONS third Ch.irles Le Maigre Memorin[ Lecture of the In- 
lern.ulonal Eleelrole/nic,ir ConimiNS,oil in !957: '·If By A. A. Middletiote. Pr. Eng„ B Se. (Elki. Eng.4 engineers did noi take Llic whole world of realit, iniu 
un,/cration. with al[ ils faulls and blemishes, / they 1. GENERAL. dj<i no: hospilably wehme / Iheir debaN/ an rele· 

The m·em monciary crisis. af well as many otheL wrn[ facts, includirly the trnible'lome ones. the regret. 

Emicd evints. b *in duum altention to Ihe able one!:. the ona that conir.,dic i their most cherished 
i/ens© competiI,on on :he inlerna„/ia{ mark¢{ Only convielions. Ih¢> wo/d be /3 far fr„„1 re„]ling Im 
couninegar:,ble' produci,10 quality producti, have men, 11!,long 11:[n.¢!ws as are the phile»pher." Thus 

chance of /quitabl world :rude and consequent ion- 16 1 that Ihe power supply eng.ineer miN a/end a 

linued increase in 111/r s(andard of Jiving, The Repub Apeeiticaion meellng v.i[h an ope„ nund prepared kl 

lic of So/h Africa hax muny natur* resources which examine fairly all relevant L." 

promise u heatihy indu%trial de,/tormern bul These 

imiy be squandered unle·c, 44 realize 11], n•ed for lh¢ 1 QUALITY SPFIRCATIONS 
111.Lnufudure af prod icb of the level of qu,Imy /!clated 2 1 ECONOMIC POWER SUPPLIES, Arthur M. 
by the international marke[ You [night ask wwher 

Wellingion oncr wil ··To define I rud/y bul 
Ous MicroN :ho cloclriedly .apply engineer. 11 Ls suie- 

not inepily. en*•r•ng „ the ,/ of doing ihar 
1> the ind/strialisk's respon,ihility? However it r/quires * With one •hiel, any bunpler can do 
but mtle analy,ds / reah/e 8/ the „Ker und the buy/, 

with Mo - atter w t/sh;m." One must note the 
cf produit' In an> couniry have un important funclion 

underlined woriN. 1 h,5 11]eans Iha Lhe power F 
iii e.Tablihing :he level of quality of produci manu 

]DI) en@ineer mu' i,ul'ply eliery> 11 a much lower 
f.10[ured In th.u country Should 11?ia leve] be much 

cost din the bungler - but N /142 be ., good dilferenl from thal require,1 in the intern„knil Inhir- 
reliable supply and noi 'ine ·'after 3 fashion. 

ket. ille locil mamiTacture, arc likely to suffer :is re- 
F.norgy i. a campon„,i of manulticture and I, 

gard, pos"ble 'Apori and the colinlry Le/,Requen/) .14 
cos{ haw un imtiortani /ree, co th€ cast or tile 

regards b.lhnce of paymen,N. 7/ achie• an acce/able 
produel niwiufactured. B/ lt h useks, to O[Ter 

level w.operallon belwcen ninufucturer .•nil 
le industrialist a cheap power supply if he h„ 

use h Decessary and Aus i. be.1 broughl about in 
to e•parje"e. frequ:m poier fu,Jures /Nj conie- 

ihe diheuss•oil' of a conimilke appointed / work on 
quen. illsrup,ion of hix producion line. 

3 xtedmi xpecifid"n A sineerc 'Ner, inuil be nade 
[0 ·:t thai led of /6 k for iny produci which l m While •rall xeund dedgi) 01 & rehcularion 

Ihe " inter- 4 the country. The in'nunclurer 6 the foundalion of ./1/actory eleciricit> supp[>. 
mui give requb,ice qualy ind relmbilily ,/ 3 roson Ihs /0,1 :ind 11,· re[,abiht> are largely dependd 
abl: pice so ag lo help ilie power „ippl, authorhy to on the manufactured components u:.ed in ith con 

rn)/de / reliable eleclricit> ··upply for industry / a *ucoon These „mironelix murd be c.,pabie of 

redionable prie. und le supply authorii> must help giving 41[,sfactor> and reliable service mwa keep 
establish v quably level (ha[ WIll gle *e manufac 11.inwnance ah,6 do• an,1 lasses 10 - econo• 
11!Ter Lhe long Fruduction „1/9 thal enabl him lo iake mi' inin•im,In, ,ind /* hae ' "' 6" zi,W 

»aninge of * classic unn cost.volume relaitonship In :,hort they must be quality producls. 
and 1/ epm/le on the inicinalional market The bene- 
111. of ,¢1[ing on [he inierna:„inal markel will fe* 2.2 QUAL!TY. 
back N (lie powr, supply .,1/horny because of tile 

2 2 I Den,litimi. Whil ebartly do grong multant nutional economy and the sound local " 47¢an when in 
hrecifieation wurk 

mdustry de,11 :indifig in eer inereasing alectrlclly we refer sup· (0 qualitY t. , ./. 
./7 T. muny. quainy is par .<ce..C. L rly 

undan[ which may te inJuslri.114 1,nattainable 
There r. a furlhe·r requiremern on the pari of Ihe m an economi• Ren·.0. 1/9 COI,Cepl I dull// 

rower supply engineer. This ™ /1 need lo discard ously wrong. 0./y in [he Irue ... i. a 
unreasonable /Knial,sm or pro'incialism since a .·hole eoncepi and ·.hould prererably be 
nm" omlook Lan mly hirm ihe overall national [honal of /1 lotal quality P.irti which niake 
000,1 omy E,ch part of a cour,•ry, whether it is 1,111/pe. far 101:21 quality are: 
clty or province. mus, act .md Mac[ on the other parts 

lo produce a whole that i, better than the sum of Ihe 121 Filne= far purpose: 
parn The power supply amhorily mill iake awhile (b) reliabilly. main/Minability and ruplaceabl. 
view which includz the fle].i of nl,///Nure. instal lily. 
1/ian. Inain enance und axpor, po,entia[ of a proffuit le) running .sts including .. . losses: 
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Ad) case of 0/MLOn a: determined by ergo- appreciated In fae[ it is now internaliona[Ii 
nomies, accepled Thal 8[andard soccific./inns ,hould be 

Ce) appearance: and draw up with ihm' impl-menta,ion by ni eans 

ef quality control al#/ys borne in mlnd. $ .. . manufae•ure. 
The olher parts of joia] quality con[,01 form 

[t 13 in fuel [he halarking of /11 CO.EIS agait* th¢ bum of the sundardizalion mark scheme 
the niher requirement, Efull u],[male]> sets Lhe of ihe South Affidn liureau of Standardb. 

d-red le"1 of /;ility in a product. Thl, Can which seeks 10 Insure consitent producllan of 

be Nan in Hgure 1 Here ihe hen/b of quality ar[[cle, m ihe qualit> levels laid din,n in ihe 

and ille cosi of quality .ire plotled againg Specificalion formil aled hi the commillee on 

qu/ly lomt Al 7ero qi,ali[> the ./' will which. among others. pawer suppl> engineer, 
h,ive •i .% valu• which is termed ' Fixed mal' thei' u.fu! coninbuthin. 

co,t, of quality· The benefits forihis quality 3/ 
However this is a rem W'hen the 6/I /5 aborr 7¢rn qual,ty. very 1//reting hut lang 

would iustify a there /rer / it·:elf But 
i, a region betwee,1 7/rn and A where slory and 

costs 
tinte 

are in excessof benefux. No manufacturer would certainly will not 11!ow of [' d/111 

m 
wi,h u. remain in this region. However. above this paper. 

A benefil begin !O 8/eed coqI C k the level 

far maximum profi L and can be regarded as the 23 SPEC·IFICATIONS AND STANDARD 
*mt quality level The proths of quality SPEC[FICAT]ONS 
leveli B Nnd D arc equal and although 'he i" 

at D are higher,he r¢(urns and che marke, 2.3.1 Debitions. [he mast importan• phic of 
po- 

ientia] Mandard,zation is The formulation 
are greater „ D. h M obviouxly unccono- of spc/fiea- 

mial lo increase tion< and the qualit> 10/ above E. This in parucular standard ·:pecificalions. 

theorelkal con,iderailon 16 con,id¢rably affecled I 15 perha/ advisable To highlight ihe dilrer- 

by /:ind:,r[Ii/alinn, 51/ce if parlicular qualit) ences betwein these two tern, 

1/vel. are sland,1/iyed, the cost r/[acionship 8 The Sindard, Aci made sure rhal the 
<hanged by ihe benefit of ihe /onsequenl longer dillrence between a ;Accifeation and a sindurd 
r•oduelion 'In'. 

specific:/ion was clear by defining the two as 

2,2.2 10:al Qualit, C,inlrul. Qualky A buill 1/0 f.'110/ a S 

rroduci during the whole liness of manufac· 
4 / spe/anon means a desctiplion of Iny 

Ire-from the formulaion of le grecification commoditv by reference 10 11§ naiure. qualities. 
m the d:livery of ihe properly packaged :ind 4[ringth. purity. compa,mition. quamity. dimen. 
aransparied article. Thix building-in involva 

hions. weigm. grade. durabilky. origin. age or 
designe,8. engineers. oper/[ors. produrnon olher charnciermicK. Dr of 6 material of sub. 
Nurervison. and ins/'[ion and tes'ing ,91.8 and Al unee from er -111 which any commodgy may 
14 11/med 1 93'd[ qua]it> con[M[. Tabil qualily be m: nuf, 0-tured, pr<*luced. proce«ed or triated. 
,ontro] iN generally accepted A hawing nine or of ihe manner In which this may be done. 
par. These al 

1,1 A ,/nilard spe//cation mon, a specifica. al Mark:, rexcar¢h. 
tion which 1. ihe suble¢i of a notic published 

bl speeitia,ion production in lerm, of =chon foumen Ind declaring and 

c,.*n mlirk ta he a standardiz„ion mark in respect 

d) buying of ma[criaIs and components: of any commibly or th: manuf.ic[12/. produc- 
tion, procegng or tredinill of any com 

c) m.,nufaituring engineering: njodily 
f) pr(,1.Clion: 

1, :/„t lh: fact that a specilicalin has b¢en 
g) InxpecliDn and testing; 

ma,/ a slan,lard Hpecilicauon by the above- 
h) pack/ginp and 1ran,portation: and ine,ilinned declar/ti•n meang that the ·.pecifica- 
i, installalion and ins'ruelions. tion hu,8 been acce,[ed by Ihe countr> as its 

wm.,1 undard specificaliaa and all In the 
The circle of activity / 10[al qualily conirnl 11 

wuntry ure e)(peeted to =epl ihe Elandard 
given in rigure 2 This p.,per „ cancerned 

specifica[•oin 11 [he description of the wrn. 
only wii,h X/kificalion produciion, hui hefare 

modity (hey wish to buy or„el[ 
one can 3 Nessfully contribui loward, the 

formulalion of a fisfacLory xpecificdtion the An inlernational standard specificaiion is a 

value of,he whole circle of acilvii> mugi bc specificaion h has been accepted inner- 

46 



nationall, and one would expect / in The Obl•inll agmement on such a dilli¢uk qumion 
Wor[,1 1/ ./ccepl .!,ch 1 sp¢cification ir, Ihe (]e%. m lie nitional gandard / qualuy is ai one 

cript,{un of the product they 441 to buy or can •ppreclale n.1 easy lask and quires a full 

sell· understaliding hy .111 memba of ihe commitlic 

/ the me,mIng of exprenions Nuch i quality. 
p ilue. simptific/ion. reliability. maintainabilily. 

2 3.2 Prereqi,isile. of the ip..ilication. Specilicatit,I• el. I .ko require' bkill and palience on the 
milht in me tib[ Nace be allessed in C]eur, 

parl of ihc Bureau 4 responsible for *he 
explieit unambiguous language since they are 

r[Ining of the standard ihrough 1,6 dmer:nt 
required to k bm of li·g<•1 agreements. 1» [lic 

/age, lo en.ure thal Lheir enthusiasm for Lhe 
second they mu.41 Ii, eferably glk• performance 

grut ioh of s·andard/tion k infused mto ever> 
requirement. slnee th¢,e allow the use of the 

member of wmmere: and Lnduslry with whom 
latest materials ar' the 'pplication of lie 

they come in contact so Illit the latwr migh 
talest 'rendN 1,1 proce'&, whi¢11 1114;1 not be 

make their rightful contribution towurds the 
peviable Whoula the dariplion N meTel> ihe 

work in haod 
specifica[M i,f Ihe euct malerial :Ind 116 

dimensions. 3 TllE POWER SUPPLY ENGINEERS AND 

While / pri,aw organizalion can produce its SPEC·]FIC'Al·loN COMM]TTEES 

own:,pecitications in, Nulluh[¢ 1/i•on bolweer, 
3.1 GENERAL. hi most conimittees dealing wilh 

the marke'Ing and ihe technical deparbnen(,„ specificallons for electric'l equipmen' 11 1 [he 

many urganizalion• lack juilable Spe,Lall/ed pow¢r bupply engmeer who i. e•pecied to make 
d for 1 hi. flinal,i,1 1 urlhermore quality ihe most irn 1•oriant conlribution from ihe point 
rroduction shauld he bitied on a [rue nallonal 

of vew of (he consumer While il has been 
opin.n or. o,en more imporlal. or Infer· sire.ed tfull he musi approach the mewinp with 
national <immon, since / brd/[hy 'trong induNlry 

an open inind. prepared to .ippreciate le while 
must expund init, illy from ns parochi•1 marke L 

problem, there are noverthele« certain area, 
lo the marke[ of th: ahole country and finully in which ha ian pro,id, 5/,cialist opinion and 
10 Ihe world marke·, 1 he Bumu of SI,indaT* 

helr· It viould be inksting m see whar thek 
is in a position to produce Ntandard, of qucty 

arcus are. 

al,J performance which .afy / /:'e require. 
menb since 11 is a nalional bod> and a member 

32 AREAS OF POWER %1 IPPLY ENGINEERS 
of iniern/,6/2,1 41'ndards organiulion• and lias 

SPECIAL Coll'RII]ljTION 
[he neces>•ry spe:[illindeng,neers and /chnoto 

grip. io iover :/ ilie differen[ brunches of in· 3 2.1 Clamy and 1.„gic. A .1!1 lone, Ihe spetification 
du=ry mug be examined for Ilarity aind logic. u mi 

b. actear.:oncik working documen, whid, ha. 

2,3.3 2 Minitlees. All nauoual st,i lard •Ipecifica a real meaning for the power .ippl. 0/lieet 

lion' are preparud not b' Ihe Bureau ollicials ThJ pltfall / specif,ing impt:c(Icable requm 

[hem/lves but b, a commiltee fully represen Ii/,11% o] te,th thar •re mirrncticable. ekpen•ive, 
[alive or man,!faclurers. di//Ion., consumert. or linne-con.,Ining mu4 he avoidell 'ince (liese 

consuliants. aind Firofe ional inRtitution•. In ¢.in idvenely affeci ee,1,9 wilhoul Lignificantly 
Ilib wa' it is ensured [hat a lruly nalional adding to the value (•r qualit> 
Feciticaion which wl[ /ve value for money 3 2.2 1„tal Oist. 11 h i. be¢n pninled oui Iliat the 
muts. R Bureall helf makes a maior con 

M of a produci in re[,Liian /0 / quality h·/I 
tribution b, pre,enling to the comm,ttee v,(al 

is imporiant 11,1 h 15 th: elledld' 11,1/1 cost 
Inform/mi re/rding te·U work on the com- Illat ms' he ,#dered. u,id nol only the 
mi]M. nalional sialislicK, Specia|ibl lechni'- 

primary '051 1 h. effective L'.1 -ild b . ille 
•ligical opinion, und •moNI imp,·brtant of lili) 

sum of [112 rrimary cog a],1 11: c'.11:,[,ied 
10(emation il apinion A• pr•ch en' the purlkipa- ¢0®[s of ]Maint'·nance, Iplacen•enlh ·ind losses 
lion by [he Buou in international The supply engineer i. In a uniqlle ras,lion to 
41.T/lardliallor, work ly ]101 feb(ricted (O Bureati 

examine (he.e factor, ind encire thai lli: re· 

personnel only. inember, of industry and QI,11 Sultant Specification b,i·, in •[Cl LO!1M<|eled #1 
inerc: ul·.0 :ittend, thus ensuring 'hal aur par the m 1 factors th.,1 *houl,1 ho h.dal,c:d .,2.In•,1 
ocipation m 1hz internalional field r. truly the qualh> level to be ipecitied 
representative of the country Recently Ute 

AMEL 0/spon,/red a delegaw / repreiem 3 .2.3 Heli.bllily. Fince reliabilil> r,f .upply i. 50 

ih: power supply ind uxlry 1/porlant Lo the ,uprly engineer, / is he ehn 
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should alw,- take its importance in[0 con· 4 EXAMPLES OF ELECTRICAL PRODUCTS 

siderilion 8.,sic rehabilly van be Included 
4.1 With che gencral dircclives enumer// above in 

in ih, p¢rformance requi/ments laid down in 
mind. ir migh[ be iniere„ing to con,ider a few 

the specifications, parriculrly 1hrogh the 
compler Of typical cle.tric,1 products and 

medium of Nimul//d life /8/. impulse a. 
indicale how le power hurrly eneineer can help environmenul test. and Ihe specifying of 
in c,labli,hil a good sound specificaiion for the physid prop¢rnes of mairial. Hnwever .„er- 
the proluct, concerned. 

all r:liability ih .1 statJslical pri'hl:m bael " 

the level of qualily a.sGurance during manu. 
4.2 FIXED ELECTRIC STORAGE WATER 

fulure Thus annot normally be in,luded in 
HEATERS 

a speciticalion hut is covered hi ins/clion 
schemes ind in parcicular [he st:indardiza,ion 4.2.1 Power Supply Engineer's Inlere/1. The engineer 
mark Rehome which can reduce Mi'[ic.El proh- ha, a moral obligation noi only loward, the 

ubility of failure (hrough laying doNn qualit> purchaser of ah an appliance for whom he 

Luntro] requiremen" Neverthelm these should en,ure qual/y :ind value bul :11.0 10- 

slali•lica] probabilitle' of failure 11" one ward. his underlaking smc: in m.Iny cag [he 
fundamental rule in 1he drawing up of ,/ecifica· characi: rixics of water heater, have an 

tions-[o avoid unnecess,lry fulture' or addmons imponaru hearing on peak loads and any mmi· 
to a product since ihese will decreas¢ 11. re· ated /11.[,cuk healing of ihc supply system. 
liabilil by increasing The probabilily of fuilm Basically [he iupply eng,neer has an inter¢/ in 

of ihe /oduct. safety (not only electrical bui /1,0 hydrauha. 
life. rota! effective costs. and peak lad con 

32.4 Simplilicalion. Arm from helping Increaed iribution. 

reliabdily. simplificallon help. con„derably to 
4.2.2 Life. While the life of a product,s e„ablished 

reduce overall costs and //1111 be applied 
wherever /„ible. Simptification itself refers mainly by defining acceplable malerials. rro· 

cesses. and loses. ir musl he arum:// that lifu 
:o Ihe proce„ whereby the inlerests of all con- 

will al,0 depend upon c/virocmental condition• 
cerned are brought [ogether -th a view lo re- 

-parcicularly ihe nature and quality of the 
du,ing unnccessary variety of articles ar 

local water supply. Here the supply commodm for engineer one and ihe same purpose. can help establish ihe average quatily of iwiter 
Standards aclivilies which lead to ,implification 

throughout the Rerubtic so thar 
-b i, f¢wer models. Mier [he require· a!.sembly. re- 

ments for s*dard hemi may be set. Special placeab,Jity. greater produ/11/n contribute 
requiremen,8 can Then be set for those a,caN greatly [93 aur abilily tn rake advant/ge of the 
having hard. dezincifying. or corrorive wacers 

unit cast-volume rei•tion,hip Slandarili,Ing oil 
since it would be nalionally uneconomie in dimen,ions. on lolerances. and on the characler- 
mos, cases to requ,/ all hea/rw to be suilable 

isiio of purch,wed maieriak ™ a familiar entri 
for ihes¢ special condmons. An addilional 

bution. 5, is ihe w/k which reduces th¢ 
respon„bilily for [he supply engineer burdened 

variallon berwe•r componern park and sub- 
with una ly corrosive water would be / 

assemblier help and permits of !1„ible interchange en'are that he,iters sold in his area have the 
Thi, b of particular value [o the Nuprly en- 

jincer as regards •pecia[ re,Ii,irem•nt€ defined 
ease and cost of miint. nance 

or r¢•lacement. 4.2.3 Total E/eclive Costs. Th¢ basic cogi of a 

... k delermined by 'he requiremen' de- 

3.2 5 Safet. Safely is most imporlant and k always signed to give an adequate life. However Ihere 

being highlighed rublically sometime, with an 6 a cost for Ihermully insula[ing ihe heater 

undue dihplay of :morion:]ism, Bu[ safely so as [0 prevent excess hea[ loss«. Nolurally 
cos™ m'me> and conhequenily 'afely require. ihe lower ihe losses the greater The cost Mgure 
mcm, are Ih¢ mo&[ dilicult to 8,1 down when 3 allathed gives typical values of c# of 

formulating s/cificalions. The level of safety insulalion and annual M of losses (calculated 
has to be carefully und responsibly assessed / I per unil) againsr the standing loss in w/8. 

a.inx[ .cre.le in c.st, Folunately inier. The present Ntandard 10„ / a 135 hire heater i. 

nationat work in thiN field i, helpful: never. 115 watt: at which value the annual M of 

theless W i, in Ihis field Ihat (he Nupply engineer losse' is atproilm'tely equal to the cost for 

ean bring to the spedfica•ion impor,ant ex- insulalion (R IO) A ·che/per" he:,ter having 
per/nce as regirdE probable faults or hazardo,]8 twice [he standing 10:m 1'230 waits) would be 

conditions, R 6.30 cheaper bul the annual eox of 10- 
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would be Ln¢r¢ased by H 10 Al firht slyht the pal # selmed mus, be reatedic and n I che 

•di erI]sed ,·041 / [lie cheaper article would b.isic re,pon„bilit> i,f ihe ;upply engin,er to 

appe:ir £,1[rucuve bui /,er 10 year the mir· ensi,re 31,11 lie 1% not Iming for unn:QI"arily 
chair wouk] Fuy im e.1. R .. 'n his elec. 11,gli inpturing opaciti• Tlis e•perience I 
tricir, .L,Xounl Thi, indlute, le need to typical shon circuit curre'l value on install'· 

M//„h true overal! mis which are the m/1 1/ practice can bo ]110.• valuable 

rrini:iry cost, plu,9 the capitalized esl of losses. 
4.3.3 'reniperalure Rk. There has been. and /0· 

Cureful consider/Jon coati] probably establibh 
1.,bl> uqI[ f.ir some [ime be. coni,:inion regard· 

an even better ',tandard'/:inding loxi. Figure 3 ing Ihe temper/tur: rke of terminals of breakm 
alsti •how, th,3 ehonee Jn <,verall diameter /th 4 contactor, Naturilly a high 1/inperature 
chantw in sianding loss Ar, increa··e[' %pace ri•e uNualh all<nh for a lower co• becauNe of 
ruinre#/ abo represenk u hidden Ii» .ine 

saving, in milerial On the other hand a lugh 
a to<. large hcater mighl ike up u,eful Npice temperaiur: 17:e can. m as»muion wi'h The 
:ind will cer,ainly incr.,ise transport coN'. i 'roni maximum lemperd.un allowed on cables con· 
[fis poini of view . h. malon on Juneng<in. nected Lo such al*arntus [e•[ to diflicu[I> when 
•.1 bc useful. breakers ar inuctors are r¢t,Liced since ihe 

4.2.4 Peakload. A waEr heater Lit which (he •at. mitulahon on the cable 'tught he di,>turbed, 
er 13 Ju·.1 being ker[ ai the requidte WInrerature 1 eed·back of /*:lial experience in 11+ regard 
withoui any draw-off and which has 41.inding can come only from supply en/mi .Again 
log & gy 230 wali, would, under the <unir.4 a problem of cox[ and relidbility 11 involved. 
of .1 Ihermo.[a·, be swilch¢'I un for 0.47 hum/ 

4.3.4 1:11*ironmental Conditions. Breake» have 
and :hun /marn off for 1 4 hours when the wa. 

'emchin¢'. / 0/rize in Jillk·uh environments 
ta· MII hilve cooled sullkiently ta ag/n MMIch € 0/Nial eigineer, hage ihe problem of moi'.1 
on the tlier#,ilai With a 4tall'ling 10» of [ M 

d.laden air. whl!: factory wginem con[end 
wati„ Ihe lime, would ehange to 04(1 hours 

kith „iher dul or explosive .Almospher¢.. Here 
un 'nd 6 80 11'jurb off ag/n it I 'Nually ./.conomic Ii' exple' stan- 

If ., uniform d,libution of initial *witching-on dard breakers co be suiiabl for operation In 

i„nes is ac«ped i[ cauld be calculated 5/ such uniu' eftwronments. The 'nsw¢r will 

far I (J# beaten cach having 2 k W· he/ing then be enher Nrecia[ Clm of breakers or ·.he 

/:menu: 1he peak loud. would b: 244 1/ fol acceptance th:/ 1,andard heaters must be 

hedier. wil]1 a Nundlny hs of 130 wb and only houxed or situated m : 'Unable :nclosure. 
112 kW for hcuter. with a standing losi of 1 15 The & approach k only reasonable if * con. 

w a tls. tor a town wil h 10 000 11"[er. the Rgure 4:quen, demand k xallici// /, give /.iod pro- 

would be 244 MW und I 12 MW respectively. duclion runs md conseqi,¢nt reason,ble c•th. 

Since suili a town could haw a peak load of 1 n ino„1 //4, the second ar/roach i• the bat 

about 25 Mvithe reduction of I MW IN very This I /gain a fine exercise in logi:. One can 

•Ignitic,mt. In practice -th waer being drawn lind a parallil use in a low.cast consum,ble 
0% the figure wou[J proh,754 not be w impre.. commodity §uch t·; dr, balteries /,/ in pro- 

•ive bu( thfs •heor.!lieol L||••A,5 do,r, ln,ILC.le a f¢Nsional clect'(mic eluipmenl . will a. m 

furlher advantle I miking a carnful selection torehes and dom™ic radios. The&/are prone to 
of Ole '•gandard ' ·,talld,ng lo„. li r. al•'.1,1, m 1¢.lk.lge of elect•olyte if dt•:ch•rged heyond [heir 

[hls held thal the Kupply enelneer un help select limil Such leakage coul.[ ri,in lhe eqi,ipmtnt 
:i valle whi'h iN in Lbe bust n:Ilional intere·.1. the> are hou,ed m. Dry e:[!s will, • high degree 

iof wirunity froin leakle an be built hui only 
4 3 MOULDED (·ASE CIRCUI·[ BREAKERS. al much 11],her cost. An /1:rnalive. and ro.Kibly 

more reasonable approach wauld be 1/ de// 
4 3.1 There are muny features of thi. very impoid 

equipment w.ing •u.11 baueries w,ih 3 mitiiable 
eornr©nent Af eleancal initallation< thal Lve 

baitery compar[mem which prevent, leakage 
co be considered bui perhaps 6/© can be men- 

from spruhng lo ille vital parb of [he equip- 
tioned here. m/L rrfus muld he dtine & a much liaer 

4.3.2 1//rrupting Capacity. It is ew/W thal (112 effcal= cos[ In e.wnce 1his means ihal *11:n 

number of categories of inlerru®110 capue,fieg [wo or more Iy/' af ego/Rn' an, u€ed in 

is kem m a mini,num It 1, ale dbirable (11/ combinali & design of all rm of the com. 

thesc line LIp willi internallonal requtrementE binalian ir sysiern should be carefully con.ider- 

#ince this „ a field m which die Republic has / when ihe rpecificallon fur "y "e par"9 

al/,dy c[Hered the export Made But ille //e- drawn up. 
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44 ST{}RAGF RA'ITER[[LS whi.h we now have. However. rhe bul,rl> 
engineer mus, co/inue his effor„ in this field 

4.4 1 ]/e. The storape h.1(lery iN a good example 1. he|r establi'h even more logical values. In 
41 a produe[ ir, which the teqi 1,9 estahli•,h ihe Ihis re•ard reard• of hi, experience, are M.t 
prob/:ble life ha•e to he very carefully /,1,/d. ralu:,ble. 
ered. 1 ife La derenden, in The first place on the 
life of ilie plate. them•elveN which afler cerlarn 46 DISTRIBUT]ON TRANSFORMERS 
ilmy ty,.le. will deterioraie until ihe> are no 

[,inger carable of funclianing correct!>. A " 4.6.1 Need for ['Ireci;ng !6*im. The recent meelings 
ran he ilewsed [/ Kimu!/le this. LMe 16 also to revise ihe Mand,Ird specification for di„ribu· 

dependen. on Ihe stren/h of the eabing which tion iransformers have indicaed many areas 

could deteriorai/ under vibram. temrerature in which considerable savings can b: effected. 
/ycling .ind /ock A/in 5 1,01 can be devised Thinking nalionally. when one realizes ih# 

to „mutal. thix 1]owever Lhe rwo ies,s should appro•imal¢ly six million rand id spen' on di,· 
be si,ch 2/ In gi,e •pproximilely Ihe same life *ibution [ran,former, per year. a reduction in 

dnce h would he uneconomit: To demand, or cos•s of 10·/ c.n repregen' :i sa•ing of R 600()()0 
pay altenlinn to. long life J, indicated by e>e- per pr. This 14 well worih aiming :,1. provided 
ling le·,1, if the life as determined by mechanic.11 of course cists else#here wre noi increased. ie, 

m on they L -Ing is much shorer. coits dx to loss¢%. mainlenance. and rept,ce- 
ments. A reduclion of lot· can easily be clke[ed 

4.4.2 Changing Condmorw. In the case of storage hy arp[,catian of *implificition. The following 
b.,tterie, th,nge. in operaimng conditions hip.e limis ar¢ of interest. 
required 'hange'l i. life te'll Originally lorage 

batter/# 9'r':rated under servic con,11[ions 4.6.2 Tappfng Switches. A[ pr¢Icm tapping s•itches 
where the> were charged over a cerain period iner,·:ix: the co* of small distribulion (runs- 

and ihen di,charged Thi. called for a deer ey· formers by about 7% and of larger one, by 
clin,E life 1/.1. Howe•er wilh th: advent of (he abou, 3%, lf ihe /undard iran,formen did nol 

am vollage regula,or arld the chang» on have tapping hwitches. Miher /reamlining 
the allinmobile ,[self. a /lial],in was reached might lead In a red,/ion i,f St,. and 6% 
where h.le'le' wer: alm/,1 con/nuouly in a respectively The re[,abili[y / [he iransformcr 

"ate "f hding fully charged in fue[ in most will be incrused because of ihe reduction of 

caseN they become overeharged, 'rhis condition componenE and because a tapped winding is 

required a change in Lhe [>pe of life icsts applied mechanically weaker. On The other hand it must 
which now become :in avercharge life test. It is be a,ja,<sed whether a tapping swi,ch I neces. 

only hy Li,ing the experience of the user and sar, Thi, can be done only by the supply 
the feed-back / information regarding 1/Ral engineer with an open mind 

failures thai ihe specificalion can be kepl u 
4/J Sia/brd nushings. Standard bu,hil# as with 

breast of such ehingch. 0[her ,[andardized componea uied on [ranD 

formen resul, rn lower cogi' /ater rel/bility. 4 5 EARTH LEAKAGE UNITS. 
.Ind =/r and ch¢aper maintenance However 

So mi/h haN heen said about earrh Icakage the ,/se of */ard bushing. dependNon a pre- 
unh £ A.M.E.U. gaiher// ihal there ix little ferred method of mounting of the transformer 

further In he wid Neverth/m th/,e previous core and bmhings. i c. e:or¢ suspended from lid 

dlcusslons indicate how important a contribu· d top hushing eniry or W entry of huihing. 
non the supply engineer can make [0 1he Xei- 4.6.4 Conservator. The supply engineer mu,1 consider 
ficalion mee,ing proceedings, Whal has bcon whether on ,malter iran,former,; ihe addii,onal 
done by suppl> engineer, in The pust has :nabled ens[ of 1% m 4% for a eons"mor Is Juirified 
the Repuh|Le le make outslanding coniribulions 
ta the disiussion, win an iniernational level. AI 4 6 5 Mounting / Corn A current debate M centered 
pw'ent Ii"-3, bodies m tending to line up in ih, problem wh,Iher the transformer core 

uith the requirements D by South Africa. and winding !:hould not be •uspended froln the 
lid of ihe transformer. There are assembly 

Parlicular 91,1. have been the inve,ligalion of ad vantages to this mel/. ing in Npace. and 
spuriou. [ripping. and inheren earth loakage 
clirrenk on inMLallatianx and the co.6equent rostible saving i. costs. The dkad.anlages 
Mve! of tripping The vacillating interiational claimed are Ihe necd 1/ lifi the whole assembly 
ulus heem Lo be guing clown around 20 (consequently heavy liftine ge•r must be made 

In•Iliamp ai. the rhreshold of tripping-the value Milable, when m.,kil a cursur> eumin.nion 
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or r¢placing damuged insul:imr bushings The y I are spiking abon[ ..rd express h in 

counter argument b that to be effective any numben; you know ·ome,hing alt>oul IL, bu{ 
¢xaminition ,/uN be of the whole winding Whm >ou cannot milture il, when you cunnol 
though u / conceded that the claim regarding e•press ion numbers your kno-[0<[ge is of 
renlaccmeni of hushing, is ]Miomate This a meagre :init unsallsfactor> kind.·· 
debate is one ihal des©„·ch al=nuon since the Here 1 woul:I nat recollimend [ple correct solmion in ihis problem mu„ hive many irresponsible 

Aceping of reaird• at great ras[ and li, no 
advinrapes far hoth 'Upply engineer 'nd manu. 

pur/w but 91 15 felt ihit /0 keeping of facturer Ceriainly careful considera(ion of ihe 
senbible rec,ird• of operalion of 2 sundard speciii„Ion for dwitribulion tran.· 4up• 5>Stem 
will AM help Ille supply eneineer caniribule formers prolrues 'aving in 'hts and inere,e,e 
-21 informal,on in relibility 
'•By clerience wa {ind ™,1 a Joiler Way by j 

5 RECORDS long wandering-learning leache'h more in one 

year 'hmn e·'perience I twellif •' 

In thege dchboration, one must urpreciale eha[ 
mi,ch / ihe good the ,upply engineer can brmng h i. in ih: Mandard #pecific:illon th/, 4,•e can 

10 3 specification meeling i, bahed on his ex- MArn In I 'w ./. the Ii....le of liall 
per,¢/Ce [n /10!.1 /21&/8 This i, best illu/rited veuls thus riftecling lie. 1808[.idinced level 

by mean, of records where one usuaily deal of ..... Bli, th,4 e•per,ence mug In- 

with figures or measurcments. Lord K©Nin Naud clude. in the care of electrical equirmenl. 111,11 
1 often say thal when wu can mcaxure what 0/ lhe supply engineer 
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S. I.BS. 0911 PLUS 5 a Ise hee n proceeding on re«Ing /0 original Docu 

menut 12. 
(A review of h'treet Lighling over 11,0 1,041 five ye·ir.•) 
By R. S Yatej. M. Illuin. E.S. M.A.P LE., C·GIA. The MI of ihe various member nation. of 

C.1 I 10 Ae rccommendation lus b¢en interesling 

Many of the European Continemal counties and 
1. Introduction. •auth Africa adople,1 Cir. Doc•iment 12 / the 

Exactly fiw years ago, tile S.A Nurem / Stin ha.,i, of ihe,r na„/nal codes Brnain on the ether 

dard, published /, Cole of Piclic (098 - 1967} for hand had, iwo year· previon,I>. isxue,1 a Nvi,ed 
Pubjic L•ghlin S, Pan J, ··The Lighting of Street, und edition of B.S. CP 1004 and in 1964 a spcoitical•on. 

H]ghways " h 1. 11ier©forc 015rD/une to re'new pro- No 1788 on .[reet !•nterns. CP 1004 Es baNed on 

gres, m sl,·ce, lighling de.ign and equipmenl mer Lhese rrincip'es simil.,r to ihe I .1 E. hui k eupressed •n 

Fail diy¢*rs und [o /„eria in wh/hibeendevelaped [erms i,f Ihe Irl:,Ultdilen g¢om¢•ry and Juminaire Ill 
here an'.1 haw over.ms practices have kn[Menced u•. 0/[put BS !788 cover, !uminaire des]@n, bolb optical 

and mechanical Shortly after Ih= L,sll-• of The Brinish 

Th,3 principles of /oviding "high and even roud retommendation•<. Aui[ralia drew up and publw.hed its 
brightneW' ai, th: basls / streei lighting design haw C'i.de CA.P}. b..sed le a Lrge exteni on ihe Brilish 
Temalned unchanged * Ii'11 when 11?2 origint recommendai,•ni 
B (,sh S,undur J Speclficalilins for sireet Ilhing *:re 

rublished. Th: i.chnique. of stree[ lighting are hia. The ··American S·andard Practic¢ for Roadway 
ever con:][-Ily ch,Inging as de,Fign of roddwa>s are Lielitinf" publitle,1 m [963 i. bahed on average 11!u 

improved, road hurfEe, are /allged, hwher speeds „© min.u,0,1 an.[ nol on ro.d burfac lumininee. i e iIi¢ 

penmtled and imrroved lighting muwrmls und equip. prinli/1 of ··high Ind epen road hrightnei" The 

nie,iL become .LVaiable. large reft/clor bow' popular in Le United Stales do 

not wl,h most light wures provide 11@111 dIKIE,hu· 
How ir: Ful Afric.in manufa•[urers and en- 

non Lom»ing gh the < I E. rec,iminendalion• 11 
pineer; Inatching up to [hes¢ changes and hew do 

r. pecul[/1 11,1 11,3 Amer,lam send a repre//AL,w 
ue compar.: with oiher countrie,· 4 fur a• 9/,imy tu practic:,12, al[ ihe ineeling, 01 Commillee E. 3.3.2 
in <,reet ligh ne L. eonceric, The issulng of our and apprn,e le,r recommendalion, but nuke hile 
N col <f rractiee • ah .1 gre* 4 for, ard for the ""ip: m ad"pi. or aptly :hem. due probably 10 
lighting Industr> and kn live years much •hould] 11,8.J canmercial conuderalion, 1.80 follow¢,1 American 
been ]Carrt about its applic:/on and effects b> ranu- 

rraelite In ip. recommendition.. publiNhed in 1967 
faclue"ind Ingin'.ers aile. 

Work i. prnoteding on (he re·drafting of Ihe 

C.[ E. document / The changes propMed include 
2. Co,!06 of Practice. clawfic:/Lon of nad wfum according /3 r/lection 

Numernir. Code·. of Pr,lelice h#e been publihhed ch.tracter,#tics, n: w m¢111) d . of specifying uniforindy 
in v.inow; couniries during the last 40 year: b/sed and j liew formula for (he cak/dtfon of gl,/e. 
on expertence combined *ch re.carch. Nalional ex· 

Road luminance depends on the reffeaing elia. 
per,nce (Finking or preferen» have resulted in racteritic, / the mad surface. These characteristies 
differing pre/riphooM. The (1.E {the iniernation/1 

depend on "the degree of brightness", (•) i.e. whelher 
bed' 01 11[ilinination] in all "emp' 1. reconcile ib¢ ihe road Eurface a Jight or dark /120 ·the degree et 
var>ing v",oinls drawn up .md published in 1965 

specular reflection". (/} i.e. Lhe exent to which the 
il, [)00·unlent Na 11 entliled · 1 .1¢rnational Recom. road surface deviates in it:, I,fleetion properlic, from mendations for the lighting / Public ThoroughfureC. a psrfect dilruser The,e fador, can be meabured and Thi. documen, war never inicnded s seric u. :i c<Kie 

special equipment Ims been developed (1) to do this. 
m le,e!< bul rellier wi !)1: fra/12work on which nalion. A has been proposed thi rid surfaces be ,•assmed at codes Nuil be bit« 1.11.ing inio account local according to thed value• as follows :- 
nieds, con'litton and economic slructur¢. It wab on 

the he recommend,Lions thal ihe S. A.B.S Code of Group l 2¢ < 0,22 ver>· dai asphalt 
Practice *aN Ased. roads. 

Group n 0,2202 4 0,33 06#ruse aehall and 
The Camie 4*ihle for rubhum of 

$ document LE 3.3.1) lia• co,innu:d „1 work roligh concrete roads. 
on 

recomm•dalions for Mreel limg bitl[//8 „1 Group M 0.334*<0.44 moderate te/ux faads 

co.ered In the miginal 1/ 18,1 year 31 1111 gencrul G,01]p Iv 0,444*<0.55 Ane surfacG texture 
mecting of the C I.E. in Barce]Ina final ver„In of road•. 
recomm.ndation, fur the ],shling o' molonvan und Group V X> 0.55 smooth uspbult and 
of tunnels were approved for pliblication. Work has tar roads, 
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Average road surface lummance L can be caI resceni anil high prewsme fodiurn i 0.4 for low pres 
sure mdium and -0.1 for colour corrected mercury' culled 'm thik formula : 

L =,4 Almnugh k © the (.Irmu!' i fa/ly Imiple 10 

all' 1, .... be a 'dioll ..ercis. how¢v¢r [0 apply 
11 1/ ever) lyle .ind make of furitin..]re om.red for a 

Wher¢14 Is Ihe lununince yiel J for a gi,en lu· lighling ,/·he,lie. pr/,11/lk if wriou# luyout# 4,3 10 
minaire Mth a road turface af ·.verdge himinance bu· coM/ered .11 the Mania linic·. Graph/,11 in„hods of 

factorto // specular fack[ 4 Ad a given observer nbiainwit the· #Pare n,]niher are :,vailable and such .m 

position (as shown In fig. 1) exer:lie 19 illu,trated in fig, 2 31 

0 6 the luminous Ilux from t} 2 lamp. If the :,bove proposats /re accomel· 012 prescm 
W 6 the width of the road. defin lion, of lum,naire (iM[ributm (cut off. semi-cut· 
S is the spacing. off and non-cut.off) would disappear and ilie ligh[ d» 

iribiltion would be on) one faitor in Fhe nv:rall clailgA 
To asgist designers ane manufacturer nou pub. or [he Ins:allallon. 

lishes *-Iuminan• diagram far ench lum,naire b/¢d 
on four repres=,[arive lyp, s of road surfaces I r mil the end of me lag World War the fun. 

damens.,6 work on ,>ire/1 hghing had h:en clone 1/ 
Asphalt wilh whne aggregates (90 = 0.105 7- = 0,23) Itritain and ./ the greal nkin.3: in the lighting Borld 

Ck•ner¢[e (90= 0.101 * = 0.29) i.dre Brit,¢h. From abom I 960. for vurious rwOn, Ilic 
Non.skid inck /.phah (90 - 0.066 K = 0 36) arnount nf re=arch •10 :Iree[ lighting Lii Briuin ..5 

markedly declined A, th- same ii many orglim Smoot h as phall Cla= 0.66 24 = 0.60* dR lion, an Ihe Con/nent of Euro/, Micularly / Hol. 

The un,formiI> of Iuminunce over le complete tand and Germuny. h#/ m©reased le/ don, in 

road •urface mus, al·.0 he defined. Promilk have 6 lieW. A tremendow, amount of inon¢y 11,6 been 
heen /bomled but these are s/1/ being considered. »mi on eluborille and imposing laboratoric, and the 

Thd imporlant awect of luminance 5 however. ihat inttience .// liddrahip & de field or •reer Hyming 
it vhould change *uwly without Iny significant vari. hai xwung acros, m :he,e counirieg. h wax ihercfore 
al,on. in the rate change. inewrable that th¢ ideas und BL,hs of res¢arch of 

Contin¢/:11 member, should have h<id such & strong 
The rest:wtms pro,3/:Id on the mount et glare inlluence on [he mommend.aion. of the C.I.E. 

inan in"llation le limiled to discomfort glare on 

ihe principle ihal dlsab,Illy gi/[e ]% „/gligible / dis. R/ently a lot of work luis b-:n put ink, 1he 

conifen glam iN bcanbte (33. Folbwig e•le„€ive ex- stud• of Diicument / A Brk,sh meniber·, il /fer- 

perimentalwn by de Baer and Schrewher (41 the pro· Mee ki [heir B q co,le 11 Ii.„ kn fi),ind thit lai,ny 

posed [o.mula for the calculation / diability glure inslalk,lions in Britain deggned Ii, me cwle complied 
Mi,h the C 1.EL, recommendabons with reg:ird 1,1 roail 

luminance bul fell Mhor[ of Ihe Jirlip/.00 2111·0 /.in 

ti= 13,82 -3.31 Log l„ - 0.97 1-02. +4,41 1 ngll' darik Al Uarcal,ina la,1 year ser mu, 01}Jectuins were 

raiNed b the propo&ed re.Mons by lim 13/„h men. 

+0065 Log• -0.9• 1 Log ]· 1.46 Log p+K bers These obj/Nons can be sumnurised a. follon 

1. Carridgew/> Illminance I n., I coN,lru f.... 
#h/e G =a number on a Mare de rangmg imm 0 -1 Th¢ ihar•elerisIU of any Mad iurfac ch.inge 
for ··unbearably glare to G= 9 for ··unnoTic/able Ii,h Mear. repir, moisture. din. rubber an:/ oiT 

glare. depos]11 on 0[. Thusl lighling installalion diign 

12* = Luminaire inlensity in andelas al 80 from [he ed for conditions today can vary con,Kiderably w kh 
d.mward vert,cal. in a p¢rkdof le/ than 12 momhs dua to wear 

and within hour. due to the pmence of rain. dew 
188 = Lumina inte,blty jn eandela, al Rit2 from the 

or /her ,noisture on /2 61]rface 
downward vertical. 

An> simple relhod of 1 n):.1 = Nurface LI:,•in Average road himinance in candclas per sq.m 
calion I comptetely •mri'llk.11 R.*il ./rfure' 

h = Diffelence m heigh] hetween observefs e>es d lim same nomin.,1 BUL/* have been 
and lunlinairs in metres. found ti) 1.'lve· luminance facters vi,rlng from J.8 

F = FInshed a[04, i[, Eq. metre, of luminaire as seen 10 150 immedtal/y ufter laying 
at ED. 

p = number of luminaire, rer kilometre 2. The gla™ formula , unrai,lic for jhe following 
X = Colour factor (0 for incandescent. lubular 11110. realls: 
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W No account is taken of khe lummance / the 3. 1.ighlinl Equipment. 
background / /0 ro/way which i• fun<la- During th: 98£ A >ear, many change. huve 
men/ I the judgenient of g[·ire ociurred in 111. de'In of lighi ,ource'. luminair' Ind 

ollier (9142'ment .„social:d with *rect lighling. 11 i. (b) Teelinically /2/ical ingl utions do not yield M Bilhle to .ove all these factors in thi paper .Ind 
th: 65: glar' mark froni * formula. only pox·,ble I coninwnl briefly on wome /,rech 

[c) 1, is dilhcul w determine certain value, in (al 1.,Ah, Sources-The majority of //barge 
the formula. lamr, uied for streel lighling have been with us 

for a number ©f ycm. Hewever. Ium:n output. 
3. The .1.1/nibltr•Lion of cimc™te balled on /c C I.F. tomen In,Jintelonce life and colour rendering are 

pr i[>ohcll he/'le .... mely complex heig continually improved. Two new light soure„ 
which are having a great impact In st// 1,#hting 

4. The de// of ,"t [ighlin8 inslal[.bol. is be d:<11 are no·,v coming into mor: common uxage. Caming ti,0 coinplicated ind nerex,ilt.(Us a lot of These arc the Mal Halid¢ and High Pre.sure local mti,ch inlo f.,clor: Huch as road ,urraec £ dium lamps The former hai nol yel been U/d 
characer,8[ics Thr faci]/1/N 10 Wi ihi, are not 10 .ny exte. in this counlry b. a ..... 0• uvailab]/ to le Jn joll,y of rubllc lighling engin- ui,thoi ilie, have in.All:,lion• of the latter. With 
eer• 

the w nf new equipment there 11 [lie inevi,able 
crup / teething trouhhts. Expewnce has now 5. The lin' med.remen[ a the r:Mults c.in on'> bc 
shown th.11 |Li|ni. from different iounlrie' and carried out b> means of qi,phi,Iicated and ex pen. even fram lhe , Lin, Ind,ufacluter ran have dill· 

# .tru.* eren, character„ties 11 k ther¢fnre not ads.able 
some 6. The additional ekpendilure due lo the closer M operite lamp' on 'he con'rol geur of la 

elhe n,inufachirer, Furihermore 111: efkh Df Ing of luininarieh ntas•ilated b> the .burr 6111- 
over or under voliage a The mains .ind off temper- uny. of con,inental luminarieN .nnoL alwal ature r• in 1118 luminaires are far inore crilical b= i.#I 
than w•. originally reli,:ed Atiempts to u,e high 

An melle,11 p..per m IhiN hubject. by Main. r'¢76're bo.lium lamp,5 1/ lumin' ires deiigned for 
4„cm£ 1,4 i•. presented lo the Brilixh AsK)ciation ©ther light •ouree.€ c,n ,]so luve •er,011 cing· 
or Public Lilling Ingin-er, In 5-/ember 1971 quenta 

I Luminaires-When the S.A.B 5 (·0/ of 
11 I a point af conieclure wheiher game of the Practice #as published a number of manufacturers 

pract„u] dillk·„111:. raised b> Brilain hive nor algo had to chan90 111¢ d¢,1,0 of iheir lumin,ire,; or 
been 11: red,on, wh} m:iny Si,/111 Afric in engineer> ile·ign ne• uni' . comply willi ihe nquiremenh liuve nol given 'heir full .u/.3,1 1.3 the S.A.B.S code. exproaed in Ihe Cade. The resulls of some of the 
1 here are Iminy neR Sou h African Infaallaiuwu; of carlier luminaires nlanufactured were ne,ILY & 
sircei lighlirng wh„], }mvr been degigned on illumin- a,[mus mech,nic illy Mo £ manificlur.·rs fuil,d 
anon level, or by som: Mher rreferral methed which m Install proper [es, facill,iei, "341 18'41/'p]:·te 
d,!Ir, from the recommend.itions of le SABS. 11 knowledge of lh: behavicur / some com/„ient, 
•ould be limely .ind of gre./ Lmer¢41 1111<1 due 11 under lh, eondition, af heal *mraied b> Ihe 
all engineen In Sollit, Afrk.a dealing with ,[rect ligh,· larger wall« lamph led u, mo•L unfortinal¢ re 
ing de'In were lo stud> the Implication' of .he rre sults Since Ien an• following ille issue of ex· 
sem SA B S. code in relatlon lo [he propohed amend. trcmely tigh' Rp'cific.ilions by Nome Quihor,lies ment, 10 C IE. Docoment [2 and I the lighl of iheir th.· standard & manuL,clure if i,0 Iht, ae,Ijilic 
experience le record (heir tinding'. appearance of luminaires huM greall> imi,proved 

In the meanti,iw il ws decided / Barrelana th.Lt L//1 m/nut /1„m, /H] F/H fur le.hind Uie.„ 

/ momber, / C] F wouIJ c/,ry oil further exren li, rent companies und overms collaguaq ," fur 
me,11, und •nvest: tions 1,110 [he pmpo'.ed amend. /4 research ima 1/c.,I condition. und inale.·Ii,6 :9 

menlh and lry /0 come /0 sorne utiNI»lory Ion/u'lon concerned. For Insurner the /ect, af ultr,-viole[ 

befor¢ the non imernalion/1 meeting in 1975. Wil irradiaiion and atmospheric cond/]om on g:ikets 

ille co·uperation of au[harilies in Somh Africa ihis an.I pl:Ii:tic 11,•irrials are not fully knoWn lid It 

country could play a significant purt in [hu, work. look, ah if [he users 4/ be coily,elled to conduit 

rerhaps the South A[rican Narienal Commitice :heir on Awn ex/runi·nts / reliable information is 
Illuminalian could he the liatwn orgamsalion in tha to be ohtained. 

survey 6/ M/d have a great infiuence on the future Manufacturers are now giving considerablY 
o[ street lighting de,ign in this country. more attention [n such facior. a. ea•e of ./.11. 
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anon 1,11,1 maintenance In luminaire des'n Quall- 8 have had little *uccm Woodi poles are 

4 901]trol doci however reiria'n a problem. Ind used in sonie area. with ovcli¢:id rticul:aion 
whencwer a new tualindue e, marketed ioubleq. 9/em.. bul non unif.„m dims/r, Caus= prob. 
such as ingre» of :,oisture incor/el qize, of tem, wilh [he fixi,10 07 brackets and other com· 

1/ n une blacks :Ind poorly fu[ ing bowl, .Le,n lo ponen". Stain/ss *el and ujuminium pole' haw 

be Inditilble For [Iw. reison e/ors /re being not been us¢(1, except In .L few •11¢cia| .reas. 

m.ide by res,JunE/hle bodies tn//ding some manu· A number of experime/IN huve been con.luc[- 
faclur¢rs ta ge' me S 4 8 S to (Iraw Ur a tull / ovene/6 inno The votile of bre.ilaway devices 

spi-<fieu,0.1 for 5,reet ligliling luminair„ How. om rel¢j (7) 68>. 1: 15 obvious dia, pole, do nol 

m appolm]!ly a ··piniceman"i d The whole I vil'e "cidents hit can he .1 Bource nf fa[.1]iti 

an'>wer Acceptarce of .1 41,alit> {12!,180 and Con' o via inillry urtlen h]1 bv a dehicke. 

tro] plillo•ophy by manufaclurer¢ lial*0 neces•.iry. Much re,earch h:„ been pu[ inli„ re:ducing 
The emplopmenl or qualified Indgirial designers Ih: ha,ard of pole.s bu[ Linfortunal/y lhe Comp]/Ic 
b.' 111.Inuf.1/ture·rs m linprine the appear"" of No.mion lo the problem ha. not yeD been found 
lumin•redND whad The xever y i,f d.image caused when a vehicle 

New Multerid 4uct• af, rn,in 'ruprenmled gla- 0 11<10, with I pula is dependeni m ilie mawn' 
fihre and •anda] re#niant ultra-violet vabilised and mats of * pole die method of niounting and 
pla.tic·, :Ire ni*. be,ng urd very successfully by [he *red and mo.s of the vehicle on impact. 
a few Jndnufuelier. ill'reby ove"ming sonle of Broak·away devics and secronal type, of pole, 
[he earlier prablems of weight ind proneney, 50 have proped successful under somc c,reum'.tan¢ch 

v.ind:ilign Cle,0 Cor ,(.metime, regrel[/IR n/ 6 utriationK in ihe illeed of impact and size 

gu clo•e, copying of owrsea• produad luminaires / vehicle hau produced unfore,e:able revults. 

I gling Ily . de.ign of .... I. u• and ruihermore poles. or par[ of poles, being nung 
0[her component, more suitable [o ih: require- aerosh other ird/c lanes :an cau• secondan 
ment, af the I/.1] market. Manufactures are to acciden' tnvolvly innocni -sons I is generall> 
h, Langratulaicd on th: siand ihe> are iaking in agreed for ilue abuve re,ixon;. th:/ hueak awa> 
IIA Inalter. pirtict,Jarly where in «,me ca·zs. H de,1/4 ,houlll no, he u:ed in the eairal median 
t» meant a [ni nf punuat,inn . obtam the agree- of main To.,6 or for inourting height, eueeding 
ment .)f their over,ed, princip/ls Il metrn. 

I c.... s./s of Cinada and the U S.A. 
ic) Control Ge-Pracialy ever> Gre of con- 

con,ra 0, dheca buried #/ poles must be 
irel equirmen, for the oper.11|On of discharge 

mounted ./ ie/9 9 mares fram the edge of motor· lamps 15 now manufac:,Ired ]11 Sou,]1 Africa. New 
uy, Thk policy has mated [rentendous prob- companie. haw; come trn,) being :Ind consequent tems w# regard to lh¢ mechanical des,ga / 

in reased ompet/,an in qu.,lity and pri.:e ha, 
polcE .ind foundati/m J urthermare, he quatily 

pro,ifted a :timulant 1.1 Iho markel. Once again 
of lighting M the roadv.ay iN reductd which itself 5/Indard 'pecmc.inans for qualily of e.Illipmen' mai> bJ Ihe call42 of other aecid¢nIs 

m needed Io ensure rhe scond:ird remuln. ab 

high as il is at (he From ihi local user's monieni. poinT of wa 'here 8 

will w much variation in the deMB,i ,mt mung· 
Some manufacturcri have co.operaid ex· faclure of pole components. Door lod:b differ 

iremely well in ihe developrnent of special con,ro] from one manufaiurer M .inoiher ant 'ome m.inu- 
Ecar 10 Dar¢r for unusual r:quirements On one ,¢c- facturers nffer two or three djlferent des,An, As 
lion of Joh,innesburgk motorway a single phase proper Becurity of Con,pi•neni behind the doop, i. 
400 voft supply has been proacd and control ess¢nlial au•lion[• are compelled to keep an un 
gear for Dreratiny 186 watt SOX lamps = 

man:ipeable array of ker or look 19) ensure .imi 
Ereculy d,Ngned and manufaciured for thi·. in· 

i nall ihdr poles in addltion i her, 15 no unifarinity suillanon. This prmilted the use / smaller sec- of length and //meters of migot, [1 was proposed 
tion cablet wi,h a consequ•nt Gaving in co•. 

some ve/r, ago b> Ihe S.A.B. 5 1hat a specif//rnn 
(d) Poles-Stcl k IHI [he mo,il cammonly tmed be drawn ur le cover ip,gan +izes, hui this tur. 
m./er/11 for poles for •wi lighuing / South unforttina[ely never progre'll any fur,her if 
Africal. Con:rew hus been used 1.> a lesser and when a lummaiT. ex„ni %1©/Me./m [s 11,]bll:,1•ed 

thiN mild rosaly due to fears of ihese Pole, fracturing he incorpor/d therein und would be 

under a impact and „using .Hendary Recklents boon to pole und luminair: manufacturer, .ind 

and Iniuries. A number •ttempt·. have been users of alike. 
made by Dierses manufaclurer. m introduce D¢,igns and shar4 of pole, differ oin,ider 
2&/ fibre poles */ Soulh Africa, but 10 date ably. Although uniformily of daign is not advo 
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caled here Nome con·;ideralion of the combined m.inwfuclured locall> ind qu.ility k comparable 
Meslhe[,cs of role and ]Iminaire would obviaL: widi 'imilar .iuipment over,eas. New deh:lor· 
the peCU,lilr conibillitions 4/en in mally paris of ment. include luminairei wirli adJuslable oplical 
this country Mt¢mh to give asymetric light distnbution ah 

required [c imr,rove ihe urili·mlion of ihe luminou, 

ftu. 4. Lighlirl Techniques. 

Many overs¢I. teeh,illue, of ],glling have been High mal• lighting winh loillights h,s also 

introdue;ed Lo S//h Africa mer the past tive years. b/en u/1 for area lighing in Banru township':. 
5/me have bden LI,]proed upm and home new· toch. 

63 Interniedi,te MasA Lighting-The lighing of com. 
„ques have evolved here Among,[ the lacter is th¢ 

axia medium form of 1,8/ing u.ing specially de.igned plex junclions '4 eue®mutly v.ide roads hah 

alwils been i problem To wable a molorist 10 
role. an,1 lumina,res 1 his und other forim are 014 

sele/his ra[h quickly and safel). it is important 
,us.id below 

6. he m le 1,your a. 11 would appear in 

a Axial M/,an Lighling-This form of lighting ilaytime. To ,10 th[9, pole• of [5·11(m high :ir¢ 

UNed ./Jnt> for nintor... utill/s speclat lum· nomied in [he road i,land, with clu#ters of linh 

maires mounk.1 over Ihe ine•lian beiween ihe two inaia arranped to give a high level / illuminalion 

c.irrn,Keway.with,h: Iuminaires mounwd para- oier ihe whole area Muln-Limp luminaires moum· 

Iici to the axis of [he roadway (9). In 1968 ihe ed in the .ides of ih: road or baek.,0-b,iek on the 

R sction / Ihe Johann¢,burg Inotor•ay %>blem median of a dual·carriageway road provide good 
8 opened £,nd ihis melhod of lighing employed. :,81,!ing where rn:id v.idths exceed 25 me,re, 

The lit,in» wer: speciA designed 10 W lhe cor- 

ree[ ligh, di,tribution and were mounted on double ell [.ow I.eva Lighing-Where rulw.ls ./c built 

•11 !·MU/Ure, / iN rassibl, io inc/rrorat¢ ihe 
ven, polek On subs¢,luent section. a single /vin 

billits,rad, Mounling heigh(s role are + used and [he long bracke„ mounted Ighing in th: on 

a /vi,1 „, [hal the siems could be kept vertical pener,1,4 in the order of Im above road I.·wis 

Linear ligh, sourc:, such a, s•ium and nuou· 
and ihe brackers aligned parallel w Wh [he road•ay. 
On long „raigh; scelian, in indus,rial area, rhe cent tuhe' are gener:ilt) u,/ mounted parallel lo 

the roadw,y. Such in,[.il!.aion. e,is[ In Gpe To.n 
salne s>,11 k used but ih, luinina,re,; lire fasten· 

Durban and near Howick and have much 
ed to re- 

10 ' ¢41¢nur>· su,ren"n. 
commend th:in frnm ihe a¢Nthelic poinl of view. 

The resul„ hae been good. [he averag¢ 1 he main dis Ldvamages are high Inilla] cosi, dilli- 
roid lumin.ma ubtained initialig was 2.5 cd'/12 d m.unten ince. and proneneu / damuge .1/ 
Obout 50, higher than thai recommended in un].Ain. They are impra:[ial from [he lighting 
the S.A B S. code) wilh • divenit> f LUOr of 2.2.L p.,in, of wew for road, wirh more ih,in iv,9 lim:*. 
The a•ernee level of illuminamon was 35.5 lux 

giving an illuminfwn to lunimaire ratio of 14.8 4/ Tunnel Ligening -No Innek have yel been ht 

Thi. 1/lates surf= chdracierisliey closer 10 in mis couniry although on: funnel in Pretoria 

light than ·medium'· which ib usual!>· acemed d lighling is due for opening in Ihe #r ful,ire 

liere for •le•i" pirposes. Glare is negligible 11,2 lechnique: of proriding /·quale· 41//it> 
in lunnel' are complicaled lim I nlike norm.,1 

M High M./ I ighting The lighing o[ complex wree, ligh,ing tunnels musi be lil h> di.y :ind 
interchan829 On molor•ys bccom„ ex,remely night and ihe requirement, by Al iy LE¢ bv far the 
c,i:g/•ated if the Ktandard ligming sy/em of mot:l 'lringent Il li important thaL a driver'• eye' 
to i 2,n high poles mounted On the ouride of b: ad/med 10 1111 low le,ek of 11[umin.,(ion iii 

carriageww; 0,1. The for¢,4 of poles wh,ch a (unnel by the [ime he I: pLA.t ille Ihre.lilld To 
I 

uld bri needed would be unsighlly and lighling accomplihh thi·; ccree n• ,/1,1 or Ol ], r de„ce, ,hould 
3 ttern: 

formed by lumin,lires Incomprehcnsible. be erected a[ the tunnel approach und p.inic,11/1 
High m iN Ughting xysleins b come (he only du attention paid lo the :M/arce or lifht coloured 
tion. High Jighl-ouiput I.un/ 35 000 m 60 000 and high retlecting wrfuce:, al [he tuni,el en(ranee 
iumens. m nuiumed En clu€[ers on 25-35m Poles In·ide. the levek of illum,nal„in musl k consider- 
I h' number : poles und lumin'rch / con'ider· ably higher tilan by night /ricularb / Ihe ,[art 
ably reducel e,unpared v.[th ihe stand,Ird V,/cm of Ihe [ranx,1„30 zone. tt"' 41" """""ely In. 

/1 the whole area or IN interchang¢ is illumin. a Ihe er,[r,ince iu Ltie tunnel Al Jusk. ligh(iNF 
// instead of only the roadways. thereby ewing le'el' in 'e Man'ilion zone are reduced us day- 
improved '.isibitily. 11011. le•k full [1 14 unfurtun,lic Lh,n tunnels are 

All /: pole•i. rai.ing and lowering // and. bang b.,JI! 0,1 a number of In.un road, in South 

r.e n[[y. lurn,lidi•e c,iniponent• are now being Africa withoat any allow,ine for 141]ng or any 

59 



at.emp; being made to reduce ihre/„ld lumin faclured and „ild which. in a country with a limited 
anm. The sudden sh•k i,f plunging into .dirk mark¢[ increases ci'.pls unnece.•martly 
interior from bright sunlight / disconcerting to No single· authorn> hak complete information on 
a drlver and •. a definlie driving haaril 'he reftection char"clerislic• af / rik•di or the equur 

{fl R/Wential R// Lighting Lighting in [hose men[ to curry ou[ the compli¢ailed calcu],1[Lons ne:ch' a 

reas .hually presents I number of prohkma By swry to design on Inslall®on ,[ricd> 1,1 th, Cl.E 
Ar the ef rod' recommendation, Therefore if a local 

greater propor,hin code hilied en Irl any town 
8/se 6 rchidential. or /5 /. reads. /erefore recommend.iIiam cannot he the ipphed #Imply and 

tolal casi of lighling to ihe recommended „andard quickly by any electrical engineer, it & e,gentiul thal 

r. high A, the lighting nlils[ be .ide{,0411/ al v/nion co 1, pub[/hed based on gwmetric recornmen- ,„o 
vide good visibilily for driver. and ped¢4tri.in. dialions allied zo luminaire diwiribllt]On. Tlik in m 

and be a deterrent against alminal act,vitiei., way bel]1[le. ihe vallie of the. Ai.relical wn,k it be,ne 
Mhould be more than a mere mken ing.iliation done by C I.C. and lighting [aboralories over•e#. a. 

this /01|0/14 2\Iensir: invw'gation' 10 Johinne' w/ could be Ihe basib of Jocul researih Into 

burF (1 1/.1 luminaire di.,2/bulion ha, been /vel such Q.pects as char""ri"" of local road ·,urfaceh 

oped which will und tolerance meel .11 1]le above requircinenti m 'hire From On, could eoine a code 
when mounted at Rm above Ihe roadvay accerlable lo all in,[s method / a, application a 

spacing / Am. (/are K dightly higher th,n „ Secondly. / we dre lo have well dedly/ed jighb 
propo,ed b> C.[ I. for OW; 01,hS of road, but Ing installations It 6 +senful thai we linve well de- 
from a 1urvey t.iken A was nal found ie be ex· signed lighing equlplneni Standard Npecificulion• uir 

Ce·•%14·e. urgenily needed to cover ihe :10,-trliaL Ineehanic·ul and 
material requirement' of (g) Illminalres Special M.,nulaccurers Liphting-There cumeN .1 time m the life 
must 4 al,0 gi// mos public lighting engineers when an archi grear ci'n.Eiderallon to such I.pect' 
as eaN¢ of M will ...... mal,11¢nance and ae.Iletles approach him wilh a re.west for the 
bers too normal ,[reci Jighling in fram of his new humling must pld> their part in main' uning record' 
of resulls ihey obtain from . be Iheir dewgns .ind from char,ge.1 10 41 "more ae/hetie:illy suilable 
equipment they w„. and indke this u/ilable to dib. manu- A'[empt' have been maile lo instal] s•· f•etureTs and Diher usen ./. cially deRigned lung,naire, 1/ ihe bili[Jnni, lielf 

or lo manufailure ./peci:1 11]minaire. and :Le, Finally [he ilme has now arrwl #he,i •er,in™ 
r./1. conslderation mus, be given to ihe ,-re.ttin 0/ 8 !11- 

L.iudable 3, the idea K from the ae,.theo. lion/] lighling 1,boratory eilher .14 purt of Elle IN•tion- 

/oint of view. / U fr./igh, wil proble/„. al In,Milute for I Rnail Research or ]3 its an independent 
uqu/ly impoaible to achieve the saine luminance unil sponsored by the m.inufacturer, :Ind USC/, It 1% 

dibtribucion /4 an /,her ·,lretches of the road und imporiant 11.,t research iN conducted inlo ihe proper· 
the provi,ion of spail :upplies off 8 of sirect road ,wface' "d mainN deter'oration of materials 

und the maintenance .,f lu,nin,i,re:, often under leal conditium, 1, ncies,i· is lioNsible th,,1 wi[h le 

tal. Er'll equipmen, all mainlen.inee high daylight level, of I|•l,Intfl,11,0,1 perken in South Africa 
nel. and the #ackil44 DI non·slandard toberance span. I glare m.ty be higher th.Iii in Europe und 

the 
in requirement.' far vihual performance mil /Ter arcis of civic •mportance I could liow- 

according to be Justifiah]e but the #My of haily .md race Ther m facion, can hav€ the engin· 
cor and considorable effect an 

the skill of Ilie standard. of archilect lighting und bo offer may frequendy 
be ktrached 10 Iheir lini,8 umple to ob[£,In scope for reheardh 

a Nati·,fa,tory 
soultion. 11 " oilly by applying the correct „chnique. and 

5. u>,ing ihe Conclusion. proper equipment ihat we can hope to reduce 
the appiling accident rale on our road, / night 

It „ obvious :hal c•,ndilerable strides huve been References. 
made in South Africll. during lh: pag five •urs in 
stree[ lighing de,ign an.1 equipment. %,andards have [t) 1 8 ile Beer und J. Vermeulen ··Simple Lumin- 
improved and it can be hid thal our hghting ance Calcularion, Based an Road engineer, Surfucc Clugi· 

are pla>ing a #ignifican, parl in Ihe fight k] reduce licalion& CI[I Pap,er 1>67 14. Washington 1967. 
read accideni and urban crime • 1. T. Grundy .in,1 G. K. Lunbert "Inlernalional 

There 1[1[1 renlall™ however, d 101 lo be done. Id¢as on Codes for Stre¢(lig]Il,ng': E[eclrieal 
Times. 5 March 1971. 

Firstly /is im/,runt ihat the whole country work 
to one code of practice when de<igning 41,ting There (3) j. B. de Boer. Eititor. "Public Lighting". Philips 
is Still 100 ./.a variety / luminaires being m:nu· Technical Librnry 
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(43 J H de }30.1· und D A. Schreuder ·'Glare as a dian Mouotwa> L•gling" Surve>or. 6 July lilk 

triterion for Quality in Stret Uphting" Trans. 
(10) P. 8 Power 'Lighing rreeway Tinnek far Pub· 

1 /.S Vol 32 No. 1 1967. 
tic Safety". The South Afrian MahailicaT login- 

(5, W Adrian and D A Schreuder '·A Simph Mci· eer Vol. 21. No.11, November 1971. 
hed for the Appy.1/1 of Gli,re in Street 1.,glmng·'. 

/ I ) R. S. YakE "The Principles Affecting Suburban 
1_ight,08 Re•earch and 'rectmology Vol. 2 No, 2. S[reet Lighiing". The•,i·, i.ubirn,ted 10 Clty and 
1970. Gulldh of I orliton ln,1,1,•te - Unt,i,bli•Ii,41 

(61 G. Mulnwaring ·Road Luininante, Clare and all 
(11.Le', Pulit,c Lieht,ny Vol 36. No. 155 Deecm A cknowle,lgemi·nis: 
ber 1971. The aulhor wauld like to recard his rhanks 10 Ihe 

(74 /'mon ··Impuel Tehting of 1.Ighling Poles and Sign General Manager of the Johannehburg Electrical R. 

bupperts'·. DHO Repor¢ No. PR 158. Ma.h 1970. Purtme., for /rmisgon zo pres..1 1hs paper „,1 to 

his colle..gue Mr M J. F DemNer und others who 
(8) H. J. HLehett. ··High Spel Test on 1 40f: Light. have wisisicd in preparing /. 

ing Coluon Filled ;vih o Are:lkaway foint". RRL 
The jiews erpre„/d are tho•·e of the aullior und Repon 67 

not ncemarily hose of ihe Cky Council W joh:imle.- 
<91 M, J F Demp,ter ../ J T Grund) ' Axial Mc· bur#. 
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