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ZLico JUUDUDoDND S ePeLL PeMe

F
VOLUME &
BEFORE THE .OFFICE OF ADMINISTRATIVE HEARINGS

OF THE STATE. OF MINNESOTA

IN THE MATTER OF AN Appnxcawxbn -]

fm

FOR A cznm:r:camz nr szn FOR . [

CDNSTRUCTION OoF AN INDEPENDENT

SPENT FUEL STORAGE INSTALLATION

715
150
St.

OAH DOCKXET NO.

‘E-002/CN~-91-19

American Center Building
Eaat Kellogg Boulevard

Pa“lr

Minnesota

November 25, 1991

BEFORE:

-REPORTER :

Met., pursuant

ta notice, at 2:00 in the morning on

Judgn Allan W. Klein

Lori A. Case
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“"the cask itself.

What kinds of explosives did you subject the cask to

‘::during the mid "70s?

The informitison on the piaaiae.explasiva attacka is -

:knby;edga arce bulk‘ﬁkploslveﬁ and sh&pgd'chargau-i

A1

military?

“Bhap;d ¢hgrgaﬂ are uaad by the military; The bulk
axploaive réplicateq’nﬁ attack on the Univﬂrﬂity‘of
Wiacdnsin Eppliad ﬁathéﬁatics laberatory in 1973,
thiﬁk it was, tnlwh;ch 4,000 pouﬁds of an explosive

known as ANFO -- that's A-N-F-0 -~ were usad to

destro? that laboratory.

I3 ANFG a military aexplosive or a commercially

avallable explosive?

It ia a popular low-grade terroriat explosive.
Are the resulta of these testa published anywhare?
They are published, but classified.

And then in your direct teatimony you refar to

Sandia’'s scale meodeling effort and full scale attack
on a cask in thﬂ_early ‘g0s. Is that in 198372
I don‘t recall the exact date, but that would bae

about the right time frame, yes.

- ::lassifiadr‘-We usaed "eight different methods of

Tattaqk} " The two methods that are generally publie

Tﬁgwa-were both types of explosives used by the . )

SHADDIX & ASSOCIATES
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The M-3Al is still currently tn the military -

inventoxy.

It was inftially used during World War IX?

Correct.,

-

Isﬁ't'gﬁh;urzhl designed to create a large hole? .

It 1a;pfimafil§ &.uignnd to Eldw"holaa in concreta

ﬁtrﬁctu;is:? : - R : o : - -
But it isn*t what they would c¢all a focused charge

ar-somaething that weould creats a small hole, a small

pcﬁetratinq_hcla;v;s that'cu;:ect?

A3 a ﬁattag of fact, a shaped chaxge if it i3 not,

foéunaﬂ ig pét_a shapad ¢haf§a} it duﬂsnft function.
as’ ' a ;ngpéd chnrga-unlénh it is: focused. _

I sea. S0 it i3 focused, but its design is to
create a large hole; 1s that true?

It i3 a large diameter munition designed to craeate a
large hola, that’s true.

There are more fucuéed axplosives, and by that I
mean exploasives thét aAre meant to create a smaller,
more penatrating haole, manufacﬁurad ;ad;y; iz that
truea?

Thare are:

Would you agrase that the types and avniléhility of

axplosives, both military and commercial, have

changeaed Quiia a bit in the lasat 50 years since World

_-_TTw oemym T leehr"'fnﬂ"rq
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War iI}_’ |
Thay-hhﬁel
Would you-agraa that the typ-a and availahility of .
explonlvau hlVU ﬁhangud signi!icnntly since the
early ‘B&a whun you did the Sandia tquting?
“Yeu, but undarstand thnt the changes in exploaivns
sinca tha enrly-'BOa havn tn da with applicatinn
mﬁra than qncrgy.
Would you agree, th;ﬁ,'tﬂat ﬁhu-MrBAl i3
aiqnifiqqn;ly-nutdat-d by médorn armor piercinq-.

weapanry made of dapleted urqniﬁm used in the Gulrf
war ? “ " _
Pieaae*?eataée £n&.§uast1$n-_1q1dn't understand
the whole thing, B |
I will. N

THE JUDGE: 1f veu take it a littla

slowly, too.

BY MS. ZELLMER:

Are you familiar with tha type of armor Plercing
weaponry made with depleted uranium which was ugad

in the Gulf War?

Vaguely 2o.
Wouldn‘t you agree that the M-3Al is significantly
ocutdatad by ;hat typa_nf weaponry?

Tha M-3A1 iz not an antftank"waapan, 20 you are

FS6Z-ZH6-9EE T+
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’ nonmilitary or ﬂongovarnmantal antxtxna?

No . . -

- Yen,

Yes, ma’am. | -

13
Exactly. .

And they wnr.n - subjuct to ruviaw by nny other

It is veryudiftxqu;p_tq find‘clnared paoﬁlt to da

peer raview. --. . ' L

So the anawer ias ne?

Were ;ommbieia;:ﬂqvi¢ag ever testad on casks at

Sandia?

Could you tell me what those-devices wera?

No, ma'am.

classifiad? . I

Were those tmsts @ver published?

In the same report that I have referrad to
previously.

S0 there are the same types of problems with paer
raviaw.ot those types of testa; iz that true?

If you choose to call those problems, yes.

Couldn’t a modern-day terrorist combine a commercial
high axplsaivu”device,with a thermal socurce designed
to fire after pnnetrutian into the casak?

I am not sure whnt snrt of devicn you_ are talking

about. If you are talking about one .which would .
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Srata-sponsored terrorists?.

. ' ' 14
panatrata tha c¢asak and then fire somatninq inte the

caak afterwards, thnt s a bit more suphisticatad

_than most tarrorists hqvn ac;es: to. When I say

“moat terrorists,” I am”exﬁludinghhhat irn"génqrally

callad to bes national lﬂvﬂl tu:ru:Lata, in,othaf

wnrdn, thosa who are bhcked bY some government .

-

_qomqwhnra. - e e -

Right.

~ But you agree that to certain types of terrorists

=

the combiﬁgtion.af thosu.déviﬁen; ﬁhnzmal‘a@d"
penetrating devices, would be availabla?

To be very honﬂﬁtf that is not something I‘ve
‘followed as of lata, B0 I;can’t'honuutly :éph?n; on
that. I can say that the scenario you daséfibad is
vary difficult to accomplish.

Aren’t such combinations used lin the antitank
weaponry we just diascussed, the type which was usad
in thokGulf Wwar? ' i
Wwhat was used in the Gulf Wwar is &.prnjectilémnt
uranium behind a shaped charge. The combination:

.reﬁuires valécity onhtha part of the munition in

prdar to be affective, in chaz worda, it LS‘not a

_stutionary type of munition, you don’ t place it and.

tire it- and have it work. .IT raquirea to be flxed
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T S & damage to the fuel inside the cask? -
<T1-'- ;‘. A it might increase damage vqry-siiﬁhtlyq but you arwe
a 5 - talking about a veary large aysté@'hﬁd ﬁ vQéy small
) 1 _-'pullet. It 13‘in¢¢hc¢iva51.—thnt.ydu couidu; | i
.j5 : - introeduce this flaming mnqnoiium.inaidu 0f the- cask-
. .8 - - ‘and not havc it quanchad by all ui the cold surfaces
7. ) _ that it meets there and vary_gulqklyﬂwguld'run out
8. | ; l'oé ataam o£ out uf'nnarqy.z N N
e hjﬁ .wﬂﬁldn’t-th& heat in the presence of air cause
’iﬂ- " 1 reoxidation and dispersal of_thehqppnt_fual inaide
11 | -  the cask? ) -
12 LA Yuu,a:é'g;tting into a very technical area. When we'
( ‘ 13 _ _ did the test, penetrating a cask, the only fuel p“fns.
1a | that were disrupted were those that,ﬁere in the pﬁtE
1% . of the jet that penetraﬁad the c¢ask. Likewise, if
le you entrain this flaming magnesium i{nto thét jet,
17 those same pina would be the oneﬁ that ware
ig disruptaed. Furtharmore, the disruption oceurs only
19 ovar the diamgter of the jet, which in the case of
aa ' the cask we did wasa about a guartaer of an inch.
2L : There is some subseguant damage to
22 surréundi;g pins from exp;naiaﬁ, but that damage was
‘23 not disrupt -- totally disruptlive in damage, it bent
24 | pins anﬁ, in-a foew cases, it broke cladding. Even
(_. - as 1f you do thnt,-thqﬂaﬁount of urﬁnium that would -ba

SHADDIX & ASS0CIATES
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relaeage pf_radiunéﬁiva.partxcleu? _]
The'gha:ﬁariné-angwhaf. now? 1y aﬁ trying o think
the thing thrnugh whnt You just sa;d
Shltterinq &nd nnatinq

And_haating, okay. ?hq huuting would hava lite]g ta

do wixh it sxnca tho primnxy dia:uptivn mechanism 14
the shock trant from the axplasiva, and that would

indﬁad shattar tha sp&nt fuol. In would alaeo
ahattar fxash fuul. ;“}"

I dan't think thare 1g any inrnrmution
availablu One WAy or the uthar as to whnthar tha
parti¢la aiza diatribution wuuld “be diffEIant
although.tha speant fusl Ls alruady‘fxacturad,
whereas freah fuel is hnt. S0 it_iu;likely-that
there would be a particig size distribution

difference. I just don‘t think you c¢an determine

whether it would be towards amaller particle aizas

or larger particle gizes. Existing fractures would

tand‘to disrupt your shoek front and cause a

diffaerent behavior.

And you just stated that apant fuel does have

existing fractures; is that right?

Ch, yeas.
I would like You to take a look ét‘yéﬁ;-r&buttul,

page 3, line 15, wharae you statad that tha‘frash
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BY MS5. ZELLMER:

1A No. The teats yvou are talking about, whare we

24

to pop open, couldn’'t thaere ba a rélgasa from that
npnﬁingwas wall? L
_ MR. BRADLEY: obj§¢tiun' iack-uf
l;.goundntion. ‘3he hasn e antahlrshqd thnt it would.
M3, ZELLMER: No, I am juﬂt naking u"-v

hypothntical quaatian, Lf Lt had.
_.MR 'BRADLEY:. Lack of tounéation.
", THE JUDGE: Do yau have nny basis for thia
-uthar thnn sort of your own IBﬂﬁOﬂiﬂQL I menn, la
thaere teats samawhure where thlg has-happnnad?
'MS. ZELLMER: No. The taests that he is

rafurrinﬁ to aren’t published, sé‘théra_is'na'way-

for um ﬁu know:whuﬁher-tha valve was-npeh'ur closad

Qr = - . _ . . -

THE WITNESS: The tests I am raferring to

ware published.

The Sandia tests were published bhut classified,

correct?

actually penetrated a cazk uaing a ahﬁp-d charge,

those conducted in 1983 were published in the open

lLtafgture. - ) - -1
- THE JUDGE: —; am going t; Sustajin the |

objaction with regard to tha valvae.

SHADDIX & ASSOCIATES
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. through a peer ravisw before buing‘prQscntads

inatrumantation that was invalved. _Ev&rythinb
:oasibia about the test has besn publishad.

L& that‘publiahﬂd 1n; liku, n‘sdinntiiic jnhrnnl or

is L€ just publishad Lndcpgnduntly as PATRAM minutes

or aomethtng Iike" that?

PAIHAM is a pnar -reviawed publicltion.; It iw ‘a

' jpeer rnvinwnd m-uting. All of the papnrl must go.

AImodlrn;day‘turﬁorlat'cnuid_usa mora #nén unﬁ?'
c;mmurgial axplogive on a single cask, &uuldu't.
khay? ‘ | )
Not vafy-ﬁaafly;-'
But tnek‘coul&,:gnulﬂn't thay?

‘They would h&va‘th.b& qu;té sophisticated. Iﬂ ordexr
to dssu;a propar-plﬁcemant, proper geometry, you
wnuld:have to have veryy accurate timing.

A modern-day terrorist certainly could use a second

‘device and a tlmer, couldn’t they?

It dnpanda on the céﬁahilltiea aof the tazrnriat. If
you are talking about a state-supportad terrorist,
that*s perhaps possible. If you are talking about
the disqfuntled employee or the Weathermen type
ﬁar;orista, those kinds af £iminq devices simply

araen’'tc aqulable;

But the anaswer is yes, that it is peasibla for
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Q . ¥ou, Ycursalt, haven't testad nny af thﬂ

. ST }

| Li_y‘No, I hava nnt.

- 'cartuin tarrorists, true?

Am' For c-rtain tarrariats.

‘wransnuclnar nnaks to datarmin& whnth&r dr&in vnlves

-ar aealu-would hold up-ta high pragsure and

ntampuzatura oncu penetrat;on 1: achievad "have you?

' Hx Je!ferson, what have you doﬁe in- the 1ast fiva
i:ynnrs i -5 updata_yaur knowludge of axplusivaa? |
A Other than keeping up with tha' literatura, I have
f'nnt beem q¢z§ctiy invelved in use or testing of
-axplosives in :he.iast fivé years. ‘
Q- What-have you dnn# iA th; lagt five yeérﬁ to updaté'
;our knuwledgu of tnn capabilitiea of terrorigta?
A The involvement tnat I have had in the laat fivae
Years Iin that area is a mattar that, while not

‘clua-ifiud, I have been asked not to talx about.

MR. BRADLEY: I don’t want -- by NSP?

THE WITNESS: No, not by NsSP.
‘MR. BRADLEY: Thank you.

THE WITNESS: From the 3tate Deapartment.

BY M3. ZELLMER:
Q 1f you. can tell me, does thisg . -~ _was this conductﬂd

1n your role as an independant cunaultant on

transpurtatlon izsuasx?

- ‘ gy SHADDIX & ASSOCTIATES .
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--That'a 21l I am gaing to uay—ahout i,

__at-@ppgia; to be more spaeclific; iz that true?

BY MR. CROCKER:

28
Nnt'ln'the direct sense. I was approachnd hy “

Lntegests antagnni:tic to tha United stqtaa and waa-

aakhd‘by thu stata D-partmnnt ta play a role.

Is Lt‘aacurata tn say,’ then, that your analysis of ~— |

t-rrorism and explanivun on - apent fuel aaﬂkn for .NsP |
is basud largely on your txpariencea K 1+ Snndin?
That ia cnrract. . -

And 1t is based largéii on the early 1980°s3 tasting .

That is éorract.'
- MS. ZELLMER: That's all I have at this
tim;- Thnn#.ynd, Hr;.Ja;fazson* |
THE JUDGE: All right. Coalition.
MR. CRQCKER:l fhaﬂk yvyou, Your Honor,.

CROSS EXAMINATION

q Good morning, Mr. Jeffarson.
; A ‘Gnod.murninq. | |
_-q: Hy name is George Craocker, and I have just a faw
? “quuantxana for you this morning.
*Waru the tests that you conducted at
Sandia, the tests ﬁhat_Achiavad pene#r&tion,.did
they penetrate casks that-were prusuurized?_
1 A When you say plural,  which tests are you talking
) SHADDIX & ASSOCIATES . -
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suppliad by_TN._

BY MR. CROCKER:

Qa . Can‘you qu; ugfq&me.idan‘qs to w§y th§t would be?

A - Cnncrgte.ia.uh ;#;iaﬁ m#gwrigl ta fii;tﬁ:n‘thnn -
etoer. o

Q Mr. Jag!nr;on;,éo‘yéQ hayn anropinioﬁ on wﬂat-wéu;d

be the moat n{féctivé way té-snbotaqg NSP’s prnpoaad1”

casks? B X
A’ Yes. - T
Q  What would be tha optimum number on an attack team

"engaged in such an activity?

- MR. BRAﬁLEY: Mr. Jerfgrsnﬁ,—you Xnow
hetter thnn.:iwhat ix cLasquiad, sa iiwiil hg%w-to
rely on yoé. '.‘ A o -

T THE WITNESS: You are leading me to the
vaery aedge af'clasaitication, and I ;m reluctant to
atep agrosa Llt, Let’s put it this way, it would be
more than two.

BY MR. CROCKER:

Q ﬁasu than f£ive?.

A I am not going to comment any further.

THE JUDGE: Mr. Crocker, I will just tell

~you, I have some graat discomfort trying to ellcit

A€- on the record racommendationa from an axpert like

thias as to the.béﬂt‘way t¢ sabotage theae_things.'

SHADDIX & ASS0CIATES
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) 36
- ;uaptlons that you weralaékad by Ms; z;ilmnf‘and
r 2 " Mr. Crogker. In answering onse of Ma. Zallmar s'. —
| 3 - ;"_quustion you usad the term “fracturinq,@ and I think
4 o yau meant spent fuel. Could you dufine what.you_ 1
57 mean by saying that-the spent fuel is ;iraady
PR tracturndz S L
s "ﬂ. ’ During use in the raactor, the spent fual pclluts,
8 '-tha snnll individual !uel pellats themsel&ns, do
) 9 - L 'undnggu some fracturing, some cracking as a result
Lo ) of tht‘tumpu:uturo_awings'du:inQ'haht*wpunnq
11 - :ooi-dnwn cyclaaL _
12 _Q Okay.. Fnllowing up on Mr. Crocker's quast;on )
o ia : . ragarding the p;&isur&-in the cask, Lf ynu‘hai ‘
- 14 | nuve:nl-atmoaphaé;s.of‘guw prassure inside the cask,
13 ' would that cause material to come spewing out of a
16 quarter-inch hole? |
17 A It would cause, perhaps, a small amount of
S £ . - additional material to come spewing out the hole,
19 _ but not a gren£ deal, because it doesn’t take a lot
20 of gas exiting the nole to reduce the pressure in
1 the cask to ambilent again.
22 .| Q@ Would 1t se primariiy-tha helium gas that would come
} 23 out of the hole a;:wauld it carry some mataerials
, 24 | along with 1t? _
- 25 | A In the vicinity nf‘thaﬂhdlg: those mate:iqls'that
SHADDIX & Assocfa%gs
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are already suspended in the gas as n-fééultjor the’
. d;plénivn‘attack would in all lik-linbédlﬁn';
-u;péligd, but they mighﬁ be ﬂxpnllﬂ&:ﬂnf&éh-pn}a
;”.‘ éhsﬁiﬁ'ot the additional pruanurc.fau put_iﬁﬁthil_
cah?ias‘n rasult of tha penetration, nn-ft;ia a
‘wash: I‘am.nat sure it would qr;ate any;ﬁ;ra_
r.lbﬁég q% nat. -; ' S g ?f o

1Q -ﬂoufﬂ there be some relaase of krybton.g57fl

A Agdiﬁ, that daepaends on' a number of factors. I
ansuma”th&t if you breach thn_aladding, you then
;-rnlnauo all the krypton 85. That gas in the fuel

pin itsalf is uhdnr pressure and so therefore it

would axpand Lﬁta'phe énsk'vqlumo;and part of that
would ba_;ipnlla& ﬁbrough the opening in-the"caak,
if you were able to penetrate the cask.

MR; JACQBSON: Thank you. I think that’é
all we have.

THE JUDGE: I nad one guestion. A coupls
of times now vou have uszed tha term "fual pin." Is
that the ;amu az fuel rod?

THE WITNESS: Again, I am not sure how
this nearing‘hau baeﬁ.using the term “fuel rod." A
-fuel bundle or a fuel element 18 composed of a
numbar of pina ;rtéada; ‘What I am talking to is the

individual string of pellets In a single cladding.

SHADDIX & ASSQCIATES
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Testimony

Becaune of NRC gite reguiramentsz, N3SP’a proposed dry cask storage
facility must fulfill many critical safety and security requirements.

Besides balng vessels which must safely contain high-level
radioactive waste for decadas or longer, they must also be passive
defensive systemsg. This iz due to the limitations of the site and its
inheraent vulnerability.

When nuclear powar plants ave dagigned and constructed, serious
conaideration is given to the "hardness" of the reactor buildings and
installations. Security for these installations have layers of
rédundnncy. The reactor buildings have vur} thick reinforced concrete
walls and ceilings. This is to contain any radiocactive release that
could occur from an accident inside the plant. It is also to keep the
installation safe from acts of God--tornadog--lightning--air plane
crashas,

The thickness of the reinforced concrete is the main component of
the mecurity. Besides acts of God the walls are built thick to ébsorh
tﬁa energy of a direct weapons hit. There are no windows in these
buildings where any one from the outside can see or locate specific
pieces of equipment. This makes accurate target acquisition very
difficult. The thickness of the walls would absorb much of energy
from a ATGW weapons strike. People on the ineide of the building
could be directly arffected by this action but the amount of direct
damage to equipment would be directly affected by tha abrorption of
energy from the reinforced concraete walls and ceilings. The thickness
of the buildings walls would directly affect the circular probability

of arrer in relation to targeting a specific piece of equipment
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perform this critical function. There i= much documented evidence in
the handout that would directly contradict these claims.

70 be absolutely sure that the gafety and security of NSP's Ary
cask storage facility can be maintainad for decadss certain critical
documents and recommendations must be seriously reviewed. These
documents and recommendations are explained in the hand out material.

pasgsive defensive systens have an inherent weakness. This
waakness is their inability to adapt to dilfferent threat scenario’s
The technical advances of weapon systems, ballistic-a and ordinance
have increased exponentially, man transportable ATGW systems are A
multi-billion dollar growing world wide market. This market and the
ablilities of these weapon systems is documented in the hand out
material. Because of this and other geo-political factors, the
ability for passive defensive systems to adapt iz seriously limited.

It is most important that the evacuation radius in relation to
dry cask storage facilitie= be properly accessed. It must ba
esrablished what environmental damage would occur from the
uncontrolled release of high-level radionctive material from a damaged
THN-40 dry cask. Econonic and political compromises must not be the
rirst priority for NSP’s dry cask storage gita. The safety and
security of the citjzens of Minnesota and the environment they iive in
most be the only priority. The only sacurity criteria that can be met
at NSP’s dry cask storage facility i{s the limited ability to react to

an occurrence, by then it’/s too late.
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T Abave: High Explogive Anti
Tank. On impact 8 Jethal jot of
moltan metel snd pas iz directed
through the armour.

FS6Z-ZH6-9EE T+

The first CE shell embodiad tha hollow charge, or
shapad charge, principle and s known as the High
Explosive Anti-Tank (HEAT) round. The front face of the
HE filling iz hollowed out to produce a cone, A liner of
cappar or sluminium is pleced in froat of the cone. Whan
tha shall hits the tank the high explosive is detonated by a
base fuse and the enargy produced is focussed into &
parzllel gided gaseous jet — like light from 8 canieal
reflector, Tha jet, with the now molten liner carried with ir,
has a velocity of about 18,000 ft/s (5500 m/s) and
although #t weighs only a few pounds this velocity
produces a very high kinetic snergy which allows it to
penstrats 10 3 depth of approximately 3 times the
dismater of the cone. A modermn shouldar-firad Bdmirn
racoilless anti-tank gun wilf panetrate 260mm {(10in) of
armour plate.

Tha sffattiveness of the HEAT round depends not only
on panetrating the armour byt on the energy of the jat.
liner and fragments of armour plate which pass through the
hole into the interior of the tank to kill the occupants,
cause fires and destroy squipment. Unlike the KE round,
the effectiveness o tha HEAT round is indapendent of jts
striking velocity so that a low vélocity launcher carried by a
single infamtryman can be a very afloctive anti-armour
Wdpon.
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On target with deadly accuracy —
“ time and time again.

The .;dv.n'-rui FT§ light ann-1nk weapon sysicm is thie rosuls of sevetal yeors of research amd
devaloument, 1t s ity Capable of Gevnving comven jmnsl main hawie 1anks and i[5 efeciive at

all angies - even head-oa,
The srgoremically opibmised desigh onsres 2 comiomania aiming danee s any of the (iring milions. it

is 3 GAE-MaMepONalke weapun deimned (o inlgrale with SxiEnE nfanIry BOUipmE,

The FT5 has 3 wathead penerolion i e of 50 mm in rottoy) Btmaopenals armour |RHA) nael, The
launeier it rosusable, robust, hay a like in excess of 200 firlnys and i iyrable 1 ir can be handied,
wansporivd and stored werkr all conditions white: (he ust-itientily design onures no recail al launch.
Thee FT5'5 faur—{s et FLARRH ALt gt amb superios igith o sl cnbhiees remarkabile acuueacy
o e xydlprn, Mapehy il Coaghbdity is availabbe arid e Ins sypiebsoed ot shetf,

I the Nigld of armaments, Denet's i capaliility spans withed Lanpe ol wiapons, SURBPON fysiems,
spares anch muniions. s abo an Ackmewaldjzesl leadler i chogien, devebapment, manulacture, '
AR, B, upsar R v Acufirisboan, \

To fingd gl meaee el Lage syshonss, drainirg anef (ulf

bogistical ke sorwite. 210 whal oy medn g yuu - coftas
Fardi $iark, Director; Magkeiing on tels (27-17) 428-D60% or
{333 {27-121 45-2009. Denel (Piy) Ltd, PO Bow 8122, 0O E N E L
Heanoprmesr, 0046, Republic of South Alrica. :

Fora beﬂr ure

i e
: -

[ ST e Coema -

In urban combat conditions, . ‘And can be fired from within even :
the ability to counter enemy armor the most confined spaces, at ranges of ;
may spell the difference between victory  up to 600 meters, -
and defeat. Fully guidable throughout its flight

So Aerospatiale developed Eryx, ‘trajectory, in less than 4 seconds, Eryx
the ulera-light anti-tank missile capable reaches its target.
of piercing even the latest-generation Resule? Dmmaticnll}' enhanced security
armors. and flexibility for your trontline troops.

Thanks to c.%‘. thrust control, Ervx And missile accuracy, at rocker
leaves its kevlar firing rube at very low | prices.
initial velocity,
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The Improved
M72 E-Series LAW

Tha haart of th ightweight Muitipurpoze syt
waapon, the M72 E-Safigs LAW. in the imerovaed
rackat mator which i3 3pplied to all E-Sares con-
figyrationa, This new rockat motor increases tha
rockat veindity fram 150 m/scc jor tha formasr MT2
10 200 m/zec for ma M72 €-Sedes, Thiz provides
AR exPEAAION i e System's eftscire range rom
750 m 1o 350 m. The increassd velocily aiso MeRns '
& great improyament 1 tha hig probatility ot wi
ranges and raduces the sfect of porsiDle cange
FALmDugn srrory, Imporant nedificatons o the
Tauncher sighting syslem and linng mechanmm
also coninbule 1o the Alimnntent of o sigrtican,
recuc B N round diaQersion whan compand ta
tig farmer M72,

R R e

MTZES

1A ceaer (o oglegt Pdvy JATQUT
e M72E4 paAStrRLDM Cana-
Wiy hgg DieEn ganbnced 10 2
mnmigm of 330 svm

MT2ES

Tha MIZES comrl (ne
BT Drywpn. (P gt
ol (e MTZ vl Trsd wilh BuDarnos

i Eraoabiity a1 exlenteD ranges of uD to 150 m.
MTZESB

Tha MTIES proveias [rrsr intrEAied EELL-E
single. double an0 (ol AORCO ST DN BOVANCAT nian.
\ry wabics. Tha M72ES anures Devasiaing Bubvanl- yrrigua
ARy BWOugh ersmanc oarsi RIKHT CRIRTREes. ax and

Eragmantapn. l
Thup 172 E-Sanas wartiA0R ARG WOMBCEnly sy (rag: ;
(Tl B SYHRENE arrelt Ui ® TR rierVHOTCS SN i
Crtrly walis and Swid tor\fcplion. Do LT e - i .

3.5 My - Topkiel 1| Tty SUMBONY N Brtent i OO
Thul Dng-mian. DOrlably WHBDON i (WERRCE In 8 low 558
T LI o i

WAANMIDR
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15 years of successful cooperation between the two leading : CT @

—— e

Aerospace campanies in Europe — AEROSPATIALE
{France} and MBB {West Germany) — has led to develop-

ment and production of extremely advanced and refiable '1 s -
antl-tank and ami-airerall weanpon sysiems, m ISS' e

300 000 missilcs have now been s0ld ta more than 40 coun-

iries and have becno widel rov 1 ak. 12. rum o' ln Awdoute, 92200 FONTENAY -AUX.AOSES ,
EJ:tD;IIISSILE':xIm\:I;ng with its cl::ﬁf:r:lnc?slheb nefits TO 0 AGR1TI TN Tlen 20O O el

i ! F5hi ] 115 CLS oE AEAOSPATIALE / MESSERSCHMITT-BOLKOW-BLOHM !
of its unique expartise in the field of rechnological and FRANCE RFA ‘

industrial coaperation.

¥
r
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NATIONAL INVENTORIES OF MAN-TRANSPORTABLE

GROUND AND AIR LAUNCHED ANTI~TANK WEAPONS SYSTEMS CAPABLE OF

NATION

Irﬁq

Iran

Linya

North Korena

Syria

Cuba

g d FS6Z-ZH6-9EE T+

PENETRATING TN~40 CASK

MANUFACTURING COUNTRY

varicus

USSR

Euro-missle
European Condaortium
USSR

various
USA
Usa

various
Swaden
UK
us3R
USSR
UsA

various
USSR
USSR

Various
USSR
USSR
USSR
UK

Various
USSR
USSR

WEAPON TYPE

RPG-7V
sagger ATGW
Hot ATGW
Milan ATGW
AT-4 Spigot

RPG~7V
DRAGON ATGW
TOW ATGW
ENTAC ATCW

RPG~7V

f4mm Carl Gustaf
Swingfire ATGW
Sagger ATGW
AT-48pigot

Tow ATGW

RPG-7V
Snappar ATGW
Saggar ATGW

RPG~7

Sagger ATGW
Snappexr ATGW
AT-4 Spigot
HOT ATGW

RPG-7
Sagger ATGHW
Snapper ATGW

103 =26pLy 2nLg VSZ2:IT Z20-/£Z-924



p. 2

NATION

Serbia

Lebanon

Somalia

e d

LED A ST

MANUFACTURING COUNTRY

Various
USSR
USSR
USA
USA

Various
European Consortium
usa

various
European Consgortium
USSR

FS6Z-ZH6-9EE T+

WEAFPON TYFPE

RPG=7

Saggaer ATGW

Snappar ATGW
Dragon ATGW

Tow ATGW

RPG~7
Milan ATGW
Tow ATGW

RPG~-7
Milan ATGW
Sagger ATGW

¢ oveany
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