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Introduction to Section V 
(U) The precedilla two 8CdIoaI (UI lid IV) 01 tbia 
is ... comprise. __ of Paped os YUiOlllupecll of 
tbe tccbnolo" wlaicll delcribel tile EMP pbellomeaos 
that Ullderlia the requireatellta 101' EMP bardeabw of 
ayltClDL For tIIitllCtioa. we dIscuu lhGIe bard .... 
epplicatlOllll '" p!WDliJIa tile raDJI of optlOlllav& 
eble to tile _i...,1114 pro .... maaapr for ~ 
iar. for 'IaIidation/I"'IIIIII, ud for lifo-cyde IIlIiJlo 
telllllCe of tile deployed bardDaI. 

(U) MOlt banItaIq apprcJlChcl Ibat .VI ben 
Implemeated, to cfatI, CIII claim lOme ...... ot' 
improVem. ill tit'- reducllll tile EY' ....... 
wlthiD tho lyatem or reducla, the auaceplibUlt, of the 
interDalelectroeica. However, the t., tccludclliauea 
to be rllOhed 11'1 wbether the impromllllDt II 
IUIficient. wbed. the IIanfeDIeI CIa be verifted. aad 
wlactber the impTOvellllnta CIa be maiDtallIIII over 
tile life cy" Thnore. MY IIenIealq approacll 
mUll lie reviewed ud dllcuued Ia -a with ita 
uaoc:iated YIIIdatIoa IIId IIIII ...... ace approecII. 

(U) Slace the wrifIoatloa 1111 IIlIi .... DOI baplo. 
meatatloe II .. atronllJ deciled by tile bardIIIiDt 
uprolCb, the lyetem dee .... bu ..... coafroated '" 
differlr .. ppilllOIII OD wbat colllblllltioa of liP"""" 
would belt auIt hi1.,.ma dMloJIIDIIII. SOIlll typiGII 
q ... dCIIII that reo.,It lnoillde llie followll,.: 

I. "A ayltlDl • liard (Iunlvable) UDtll It II demo. 
.traced to be 10ft (va"""'). .. 

rlrllU 
"A tyIIImie 10ft amU i& II demoaauatld to be 
hwd." 

'""'"'1:""'," " 
2. "A reuoDi ... ··prolil_ of aanIYaI to EMP 

CIII be adeqUlhly verUW. .. 
r",." 
''Survlval probebillty caanotbe .... 1 OIlculated; 
beat to meu It u c:I_ to 1 U 'teCbDicaUy 
feuible. " 

J. "For man, .,.to_ only EMP de ..... need 
be of concern; u,.. ca. be adeqUltel)' dealt 
wltb by pnut r. utomella or I11IIIl1li I'ICOwry 
prvcedura." 

"!!",,.' ,'-:-. 
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r".. 
"1lIe biatory ofBMP teatllll bu provided mallY 
elI • .,la of millioa abortllll aplll-induced 
aaomalicl; thDe mont otl. thu not _ DOl 

prediclable moda of tbe IJIIUI. ThUi EMP 
banIDaI IIUIIt IDdude protectIoa apiDll ell 
upIGL" 

(U) ThaI dlft'erIq iDterrretldODl 01 "EMP Urd
..... " haft led to adYocuy of "eIectroaiOI or 
cIiatrIbIa\ed hInlaiIIa" oa tbt 081 halld wnua 
"Intep1 Uie/dIq" GO the other bud. I. additioo to 
iaterprwdw (or .-beps .ubjectlve) cIifI' ....... tllft . 
III 10181 ...... but· alia", teebnlcal clurenae. 
betWHll tbe two .pproacbee. n. llectroDlca 
approecb .. to moderlle EMP haul .. au. 
redUClioa ill ....... nil IOma Ilrillplll IttemaadOO 
requiNd ror IPICieI. pndicItable .... AI I1IdI, k II 
arped. there is no ·01lll'ldl1" in the hanIeIIIIta 
IOIutioa. TIle I ..... abIeN epproaa adlllba '0 .. 
ovwUl. but ..... that t'*' II DO wq 0' reliably 
pNdlatllll JUIl where the IlICNIIId prouctloa II ...... " 

(U) The IDClllIIpiftaut WldqiDa ............ 
ere tile loIIcIwkW 

I. TIl, pn¥ioIIIlJ aotfIIl .......... YIftUI u ... • 
qllllliolt. 

1. If 0IIIy deaqI II 11IJIOIIUt. til.. .... III 
ndllble dIrtIIIoId wl_ 10 '* " tile IlCIIDIII*II' 
or IIItIM pl. _" Tbt llllalfOIIla IpproIGIt 
....., rlllee oa bawlll .... ..,. ..... 
tbaD aoiIIII optrIlilll .... illdllII 10 oaIy 
............... rot ........... 
Ir. I. flat. IfII"IP'IIta lIoUDdI I. ....... 
titnIIIo* ............. IIOIIIII ..... 11II1evtII. 
th .. ,be dldIacIIGII l1li_ ............ IIId 
"lnCtpaI ........ WOIIcI preclleally WlIIiIb I. 
to"",· of the Ittnuatioa reqlliretnnll; the onIr 
remalni., dilllDltlOll WOIIIcI be tbe dlItrIIIu .... 
01 t .. pro&ICllol wltbia tile.,...... . 

J. How ,.Hable II ... .,... _ oppoIId to ..... - I 

tool rot ¥IlIdlllDllbeclaiped IDd Iat .......... 
I!MP prolftlW How dOlI one dill willi lhor 
pr,,1I/taI of I'" wry IarIt .lIIIIbIn 01 ptIdIctlOlll 
or 1* nauhl wllicla CIa be ,..uind '" ...... 

JDaUt 
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wllicll dillrlllult !be praceaiaa clap wIdU tile 
.,...10 tile • ..,...lataIace IftM 

4. Fl.u,. how doeI OIIC pdCl\cIIIJ ........ till 
dlJlioYed bard-. if it d.,.. 011 • .., Jarp 
IIIIlIIber of ....... n&aI..,. Ibeit depIoJed 
c~ 

(U) To iUIlllliate, l(ilOI JII'IWidt IOI~ to, IIIao 
I-. ia 1l1li ... Ioa we Ita". fInl a paper '" 
Morllll. V.-.1Id York .lIIcUi •• _uhe .... 
of EMP bardeaiq opIioaa .VlilaIlllIO IIIe -ID 
~. followed '" ScIIIefer's dilcualoft of ftIj. 
dalioa procedurw I t/IeJ relate 10 diffllAlll daIp 
optiOllL w. IlClllIIIit ScItufcr reqan. COlI ...... 
valldatioa 01...,... proctGdoa at.., 1"""-
aad .. IUII ___ tile _ of....,. IIIdIlllild-

cal_pUll" l1li .......... A ,.,... '" Mo" 
~ ~ 1IiuItndoaI. _ 01 tile COIIIUII ... 
ialpcIIId_OOIII ... hID ....... ........ 
... ICadaIIcaI...., II., ..... A .......... paper '" 
DuIJoiI, ......... Rnd, .... Morpa lNIIIlIoIlI 
....... lid eaaiaItriaa ..... of ~ ...... _ ... RMIIIa-. r--. 0I11Ie __ 

IieIIt ........ lIIIIiIa bud ... ( ........ fIIIIn. IIrIIio 
aaI pnIIICll_ ..... ) ,.. .. lIIaa oa tile \aiiIIiII 
..... of ... illll'" IU.,... BM' ........ 
FlIll1r .... an 'wo ...... IIfI*,.... .... _ 

,'. 

bow clio. notaW be made tma .,. ..... of 
eaat-mI opdoIII 10 fOlllllllUe • pIOIhIII for 
1CIIiIwi., EMP tIIInivaIIII.,.... 
(U) 0.., W ....... Wullllllarpcfor.·.,.... 
reqaIreaIIt ........... ."..... formaliuD f. 

. COIIIIICItIIl ~ .......... of .pply-
ill qUllllilalM .,.... .....,. 10 1IIIIIi., \hat 
.peclficatio .. n. iMmdIIiOll of EMP IIudeaiJtI 
willi .... .,.... nq.w.-ta II..,..... aad. 
.ofaIk ........ lloudiIIId wIIIaII ... _.,..... 
adc aIIemaIIw daIp Il1IdMI willi qUlllilalM COIl

• ..-.- rIIUItr, eaabIiIII I" flaal choica of 
banIeIIbta ,.,... 10 be opdIaired. n. aUlban 
..... _ tile .pprvacllia .. II II ...... '" ciliaa 
_ ......... of .... tIad of iaforIIadGa avaiIabII ill 
'ocIIJ" .......... l1li do DOl ....... a qllllllirllPl 
..... of"" .... 

(U) no flail,.,.. ., latRI ........ .,..... a 
YiIw. "'1fIIIiII".1IiItarIoII ........... , .... II 
• \WfemId BM • ..,..... ..... for IIaIII an 
......... .,..... WIIiaII _ today" 100II ... 
.......... 1 ..................... ... 
lnIIt.I ..........--... dill lIIiIlOhIIioD baa lMIIf 
allnlilM flll_ f ........ ..,. ... u .... 

.~IM'""IoI'" _rilL 
"-J.~ 
HD ........ 
.... .,.,.. QIIIInIt 

UNa.ASSIfIBD 
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'l'IIIJIr It '11'11 I,· 1I1!~ It I .... II If If 1(1 1 .": !IJilllil'-~ I·~fl·tlrl j

1 l}II'!j'l:it I J tl!-h, Jd I ... I- f t I (I =1 I' Ir J 11 I t Ii! I '111 s ~ (I if" i i 
i 11 11-lr·" .fl"'IJI!~" Iltl·1f!I~.1i! III ",at l:,i I If I .. , I .fi· s.. .r .. '" ~ .. 11.1" i I: 8 t cr •. ' I" 
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"'LIID 
11-.. ". CDrIMIT 

. . 
II -.uK .... 

1 E£2ina 

.......... '" Ffa. 12a. TIl., it it awclIlIIOft difti
ca/t to moaltar till c:omplu banfir lIIat Is rlcb I. 
ran.... )IGIIibiIItiII diu it is to moDitor • IiaIpIe 
barrier that ... oalJ • few .., failwt pclllllIilItieI. 
(U) 0. aItenIatIw to tile _pia bIrriar witb _ 
........ coad. aad fIuiIIaa "to divide the barrier 
iDto -..l indlpnd_ burien, u WIIItIateIl i. 
fit. 12c. UIII .... IIIy. tlda .pproac/I COIIIpIicat •• 
latlllrtlu •• pIIIa. tile lIIniIr. __ eacII 0(.111 
imIrcouecti ...... 1l1li is illide the barrier i. F".. 12b ID. pllllllala tile IIIitld lid ba .upplied 
willIladiWIualllanler eInanca II f1t. lle. U-u, • 
.... ....... IIInIIII I. Ie fII. '2c) is achaaIa· 
.... .., lI_ualcUiOD ......... IIIIiIII" by 
.... ouIIida .... II .. ' IpICIrUID (lor ...... 
opIiIIIl or 1IIiarowIi.' illDultipJued .. lila. OIl pair 
carriII .... IaIGnMoII 1.....tJ curiId by .... , ..... 01".., .......... _ .. 
(U) 1.~I .. ' ........ llil .... to,.. ... 
... that till,.... .................... .. 
.,.. ........... oltlll .... lIdu 011.., pracaa. 
tiOD. For 1ltII ..... die ... , ............ lit 
.... _ 10 .lIal Iudverte. (lIu, rolliOD •• 
........ ) ... ., .... lIIIaad l1li_ ...... . ........ ....., • .,10 .................... 1" 
............................ odIat 
1adIcu .... o..,. ...................... ...... 
1Ioa .................... crIIical.,.. ....... ... .....,1 ............. ,....- ....... .................... _- ........ -- . .................. .....,.,. . 

. ...... -,; 
(U) .............. 01,...... ......... ... 
... , .. Ilie ... ti ........ _ ............... . 
.. 1It ......................... .,_ 
.,.. ....... w...dII ......... .... 
......... IiIIIIq ............... ...... 
,._ ......... ,.... "'''.IItt .. .., 
..... ;01-. .......... 1 .. ' .......... 
_ ... .,......, •• 111_ .. ..., ...... 
.... ' ....... I .. ' ...... .,.. .... .....w .. • ....,w-tCII ................... .,.. .. 
........ ... Ia- II ........... I ......... 
................. ,..,. .. t .... .., ... 'ioIt ., ......... -................. _,., 
~ .... -...... .,.... ..... .,.,.. 
... .,.. .. ,.... ..... 1 .. ' ...... ..., .. " 

. _ ......... ......., ....... 1 •• 111 • 

. (11) ..... ., ........ 1M' ......... II 

rp'S_' 
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c1eUped affIcIt tile ... willa wbicIa it Cia be 
evaluated, II sbowD In !be dIIcuIIiou .bow of die 
.umbers of ciICUiII, IIaIeI, &lid IIIOcIeI of apentIoa. 
HIfdaiaa clellpII dial requile ftIhaIiaa 01 till 
EMP aapo_ of Iarp Ilamllln 01 ciIwita d.., III 
tbe .,... lor Iaqe " ....... .,..... utes .ad 
IDOda C!I tlICIt8tlcia .... dilled to ....... 
(U) 0. lbe other hi .... !be procecdoa CIa bt de-
sipd 10 simplify ita 1VIIuaII ... To miDillia till 
1IIIIIIrlIiadII ........ willi lilt able. oIpaaa1l_ 
uperiaa willl E.c,. tile profICdOIl IIlouId be 
11111". FCIIlIlllle!J. I'" flllUnl dtICriIIed IIIIM 
thal .. DIIIe hInI .... cIeIip _Ie rellaltlelllo tend 
to ... It ... to ....... 1\oee f ....... thail 
miaimilt tile 11._ of rauu. ,...,; ... . 
IIIiIIiIUc tile Il ..... of __ ..... co· 
_tile ......... 

(U). Sb ..... IM' .... ,........_ ......... 41 
• sbIIId iI ......, ..... _p/IIJIIa __ GII 

ott.. implia IiaIidaa tile • ..., II wIm tIlIt pili 
tIuoup IItt ...... IiIIkl .. IIIe •• _ I" .. II 
ot,* 0JIfti ... I. IU 1hieId. I ... ldqlllt EMP. 
iad ... _~tol .......... ...... 
i ........ .,..... 

(U) hnIIIII_ .... thallllOllit",1be iaci,rit, II 
lilt ................. .,.... ........... u_ .............. ...-,.to-..l • 

...... 1be.,...1I111ft1, ~1""'tIlIt" 

..., 10 l1li If .'..,10 "'lIor ........ It 
clunqllllOllk .... .,.... CIII lie ..... lor • 
. ,.... .111. Ill. • Ii.". • ...... of '.11 ... ............ 

£72'MZS C ''p' 

EM', 0tIIIn. IIICIIII 10_ II tile older COIIUIIUDica-
1i0ll __ have IlttII ... IInICIIIN tIlIt CIII be 
Ida_to EN' pRICnIioa. &lid tHy ... 10 comples 
eIecIromapclicalIJ dial it it diIIIcuIIlO evaluate lbeir 
mpo~r.Ie'· to hilb-llYet tnll,Ieat.. 'rotecaion 
IppnIICbeI for_ oflheK~'" pIimIriIJ ... 
ItIaIIIic. .,-!IlI1N c1 ...... btIow. 

(U) All onltrIJ EMP pnICCClia. ,.., ... bell" wll 
II etIIIiaeeri. MIlIItioa oldie flUlCliGII to be pro
... tbe cqal ..... (lad Kli'litiel) ... to ,... 
r_ tbe ~ the COIlIlmlltl (li..., COIU. i ..... 
r ..... with otbIr .CIivitiIs) Oft die PfOIIIID. .... tile 
~w r __ .... dc¥icIet Ihll ma, be .ppIIca-
bit. n. EMP PftIltCIIoe Ill" be iafepalld witl. 
04- .,.. 1CIi¥ilin. aad tbt COIIIIIaiIlll 0I1Cb11f. 
_.,.. peculllrWea. lid bud,.. e ........... 
c1dll'lllDtM .... aft .... ecaaomIDaI,'" reIiIbIt 
JI(IMeCIiw __ ....... HOWMr, oIMaI'" 
..... t .... \1IIIIIIII WoraI!o ...... rourllpectl 
Oldie 1JIIqI1I .. tedIoa. 

tU, 1'III ........ __ ~.,."..i ... """' .. 
" ......, • l1l4I vi f~ ItIait. ........... 
...., .......... ., ........... eq .. 
.... ................ f1......, . .,. 
... I0Il. CGtIIM. ................... oIe ...... 
lOtI ......................... ..,..= ...... ,.,.. 

. .., ............ r ....... IIIf ...... _~ ... 
...... .., ........ lit ..... Of..,.. 1& 
• .....,· .... "11 .................. . 
I~_" ...... ..,....,. ........ .. ., _ ......... , ............. ,..,.,. 
I ......... FwtIIIf8Iaft..IIr ........ CGIIIDI ... 
.......... ..., ... iwile-.na .. ' ... ".... 
iIII ........... -. ....... • .......... ... 



DEClASSIFIED IN HILL 
Authority: EO 13526 
Chief, ReQOl'da & Oeclau Diy. WHS 

...•. -~~~._ • NOV .. v .. 5·:2012 .•• ~ •••••• _ •• __ ................. . 

sa: 2 2£2" iJ13E 
. IeIIIiIM, mUll" beIuccd apiaR the COlt ",....,.. 

.. aad .... 10 idcII&ifJ aDd olllaill data oa IIIe 
IIIIkaon U-1IId 10 1IIHiIor IIId lUialaia tile pro-lICIiaa., _ acIaiI¥td. . 

(U) MiIkuy "' ...... ....,..., aDd .,ace. 
-0, 'allow III evahIi-.,-. .... lhat iad .. 
coaapc. ~ ..... r .... deai ... JIfOIOIn-
Pf'OdUClioa. dIIIp ¥IIIdaIioII, ..... prad\IcdoIl. 
............ ialbllldoII, CIpIrIIi .... wddatIaa. 
0IIIIIIi-. ""Mk"'I, NpU. aad IIIOdiIicetioL 
,-- ..", follow ~ tiIIiIar mIIa&iaIt ' '
COIIOIpIIO ~dIIip, rial ..... 00IIIl_ 
Ii .. a 11,1 _ bnIfIcIII -~IICJ ............ 
I ........ _ O(CIIJIIICY. opaatiaa., ....... 
.... In. aad IHIIiIIcdioa. FeciIiIMI ,ad "II ...... 
.. , lie I' COIIIdttUIJ dIIrtnIt .... III tIIeIt lite 
.... .... EM. ptOIIcIiaa II 0IIIIIiIIeN. New 
equi .... na, lie iattded Ia oIIIlIcIIkiII. ..... 
1NiIdI ... _, ... ~ .......... 5...., ... 
prowd "II ....... , 1M I1ItnfiI iIlo taIIaI.li ... 
craft. wIIiIt ..... u.a m, ... .-.YieaicI: I". 
....... lIItlllllllpo ..... ...,... .... , ... 
will lie • IIIlaIIlll of ..... oW. llIIIl\OIIIW III. 
.... OR ...... Seleclioa of 1111 ftIOIt .......... 

'-_1 .. ' ............... 11......, ...... ..... ..,tIII ..... 1a till lilt IIIt111 ............ 1lIc 
IIIiIiIf • plait ...... WIll • Ita hill ... ........ 
,.... ... ' .................. 1. 
................ Ia ............. ·~ ................................... 
...................... ·1.., .... ..,. 
,.,......... ........ ·t ................. '*'" 
i ............. I11 .............. ,. ........ 
wu. • WIIIcIII ..., III .... DlIi • .., ....... .., ....................... , .... . 
CU, 1'IIat WI ..... II ... I .... ' .. I ....... 'hi 
.. .., ....... 10 ................... .. 
..,... ... -r..., ..... III.,....~ 
.... tllac It tIdI ............... or ..... ......................................... 
• ,.... ........ I11III ... EMP ........... . 
rcw ............................ ..... 
.................... 11 ..... ' ........ 
',....- .............. 11 __ • .., ...... 
.,...,.,,.. MIuiM" lllhe ....... . 
............ ru.e. " ............... 11 ... 
....., ....... .,... lit ................... .. 
.......... , .................... lidItIf ..... .. .. ,... co.,.,. f.dlil" Of .". ..... V.' ..... I .. 
............. eI ........... a,HiIIo 

tin. CGIIIIIiIld wit .... 1,.., 10 olltlia ........ 
........... i_ of ........ IncI· NlPOMC. II 1IIin1 
uaIq .. ..,. at ..-. Ie .he _.iw __ or 
__ pnIIIICIiw d ..... da~ 011 Ioq-IIna 1lUi1it, 
... reliabilit, IN illlUfflcieallO parIIIit _ .... pre
d~of IpIIt pull Nquimac_ or !be...." 'l1li.., of .-ma1lCe __ . 1)is u..- .he 
nnd ror ............. _101 ... &cIiw lIIOIIiIori., 
ot ................. pro ..... 

CONCLUSIONS 

tV) ...... 111 ............. ,..11 ............ ....ia ....... ~ .... CII1ai.101II ........ia ...... ~ , .lIIprOIIc2louf 
.,.... , ... l1li .... 01l1li EMP ,.. ... 
~,..,...... ........ ., ......... ic .... 
........ ow, 'ea III ........... paaaIiIIII ....1._.10 ... '01 .. 11 .................. _ 
........ ........... citwlPllll.-; ... IIIdeed. 
ICI1II I iJIfGIIt_ .. 1II IN ....... ....,. ..... To 
.void IN IIIIIIIMIr sitlllliOll of diICoWri.. EM' 
praIIIIaII .... IIIPdt COIIII~ ..... effort Itu 
10M laea ...... EM'jIfOIIdiaa ......... 
tlltaca .. --... ........... wit.,...COIfi. 
.."' ............ .,...._ .. ,..lOdIe 
.. _EM •. 
tU, na.,.ea,..". ............. I .. .,.... 
InII 1M' banIer ............... 1It I .. ' .. ..... ... ,-..................... ,... 
willi ........... of dIaiII. ............ of ....... 'a ........ , .. EM' 111m. ..... III ...... ........ ,... ..... ,.,l1li..:." 
............. .".... r ....... " .... 
........................ 111 ....... ....... ~. 
(U) H ...... 1M' ............... i __ 
,.,.... 1M!! ..... IIClItII ................. . 
flCilll ••• ,....,SI ............... "..,. • ... ..., ..... '.., ................. ... 
.. .. !lOlA ............................ .... .................... ,..... ... .. 
lMP ......... ,or ....... ,.... ... 1acIIII-. 
1'111 ....., or ........ __ ... protIdl .. 

d'-" leW ... iII.., ........ 1IniWIIl' I ...... 
'" EM' "...... .,...., ......... CIItI lit 
,.... , .... _ .., 11'1111* '" ,....... II 
co.ri ••• ..,..,ft ........ .-......... III 
1CIIct ..................... , • ...,..u.a ..... J._ 

a 2m 

'. 
'. 
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(U) la many airbGme Ind marine systcllll, • majOl' 
component of the barrier-the IlIicId-llread, exiltl 
in tile fOrlll of the metal skin or bull HoftWr. ia 
c:on'ICntioul aim'aft and shi", lllia sbicId is ptne
lrated lIy maa, opeDiIlP. wira. cables. and 10 furtl!. 
Th_ petll\rationa mUll be elimilllhd or the shiek! 
ILUSI be eXlIadcd to cnelole tile expoaed wiret aDd 
cabia. 10 DeW SY'lCDIl. the added wciaht IDd cost of 
such prcKCdioo sholiid be oominal; io calldoa air
craft Ind ships, the lIII,jor c:oIt ~ io clcIipiDl and 
ins1811i1ll modiflCllioni that provide proledioo IUd 
are 1110 compatible with the ship or aidran. Man, 
aircral't .... uirc some additional wei.'lht, bccaIIse rile 
airframe was DDt orialll&lly deipcd U I shiald. 

(U) SJIICIIII that do DOt ha'IC tile r\lllbllelllt of I 
syIteIIl-IeveI tbicld are mDCb IIIOJe difficoIt 10 protect. 
TIle COlt .... dUntptioD of illltllliq a tbicId after the 
.,.... II illltlllld 1_ operatilll are oftelllllllllllbli. 
Aniovina reliable lad demDOllrall1e lIIIdeoiq with
Ollt • shield g. difIicuIL 10 aew .,......, howewr. aa 
Idequate EMP barrier CIIl be incorporated io&o the 
daip for I mtaII percealaP of the systeIII COIl; u the 
tecllllolol)' matorea. tllil COlt will probably decreue. 
lacorporatiOll of tile EMl' protectioll wiD probably 
alro impnwe tile .,.., tolenace for UPWna. 
power Iii. trIJIIienta. eJectroaic COIIIItenDIII ..... 

lad otIIcr esllnlll tIImb. 


