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vevertheless, since there is some likelihood of ENMP effect, the NRC subsequent!y
initiated an investigation of the wp effects on nuclear power plants, which

is now approximately 40% complete and which is ccheduled for conpletion in 1982.
The objectives of the investigation are: (1) to deternine the vulnerebility

of selected safe shutdown systems of a specific nuclear plent t0 grP effects

due to nuclear weapon detonations and non-nuclear generators, (2) to determine
how those safe shutdown systems yulnerable to ENP may best be hardened egainst
grp, and (3) to characterize to the extent possible the effects of £MP on nuclear
plants in general based on the study of specific systems of the subject plant.
The overall objective is to provide a basis for considering the need for enending
the regulations to include ¢esign requirements for the protection of nuclear
power plants against the effect of ENMP.

Our investigation is proceeding with the technital assistance of Sezndia National
Lzboratory (SNL). The TVA katts Bar plant was selected for the study. The program
includes ENMP coupling analysis, evaluation of failure threshold of selicted

safety equipment, and an onsite test program to obtain data for confirmation

of the results of analyses. sl and its subconiractors have all performed similar
work for the Department of Defense (DOD) concerning the £1P vulnerebility of
military facilities. The Defense Nuclear Agency of the DOD is participating

in this program to provide assurance of the technical validity of the conclusions
and recomnandations. rdditional essurance will be provided by a penel of indepencent
experts which has been established to review the progress and results of the
program.

E«P concerns during the peacetime © eration of nuclear power lants derive from
°

%P which could be produced by terrorist actions inveiving nuclear weapon detonations

or non-nuclear generators, or which could result from accidents involving U. S.
or foreign nuclear weapons systems. Our preliminary conclusion is that a
significent threat does not exist from non-nuclear generators beceuse of the
cificuity of ceploying and operating such equiprent in the vicinity of a piant
without being detected, and because the effects of this type of equipment are
low level and highly localized.

1n conclusion, because the KRC regulations do not require protection against

‘nuclear weapons, and because our preliminary conclusions reveal no significant

threat from non-nuclear generators, we find insufficient support for your belief
that construction of the Midland Plant should be suspended. Additionally, it
should be noted that the Midland Plant js presently about 70% corplete and most
of the items which would be of the EMP concern are already installed. Should
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ISSUE 27

S 0N UTILITY TRANSMISSION SYSTEM

RGE MUCLEAR

This issue wzs identified by Demetrios Basdekas i remorendun datad

Noverber 19, 197€, tu Ben C. Rusche in response to Mr. Rusche's re~2-

-~

randun dated November 3, 1576, requesting that staff menbers identify

N

ignificant safety issues they believe are presently being trezted
The matter was discussed on December 6, 1976,
r cefinition w2s
As a result of this discussion, it wa2

on solid
control




i ewwircal conductors. Soch fields thzt may Le created wouuid couple

some EN? enerqy to c¢i:zuiis in a nuclear power plant, end might ceuse .

common mode failures cicnificant to safety. Rl

Sutmary fResponse

hRC Regulations do not require consideration in the licensing and
safety review of nutlear power plants of effects due 40 hsstile actions
of foreign powers. It is presumed that thace actions will be dealt
wifh by the Defense Dejartmant with regerd to proteétion of demastic
facilities. Therefore,the staff does not ﬁake detailed analyses of
the possible effects on nuclear pover plants of ENP f;om postuleted
nuclear explosions.  Some general studies have been conducted Dy

Ozk Ridge National Léboratory regarding'the effects of Eii? on & PHR,
They found‘that the rmost likely consequence of EMP for 2 PHR'p1ent

js an unschedlued shutdown, but some portions of the electricel end

protection systems might be vulnerable to the effects of ENP.

Detailed Discussion

Nuclear power plants are designed to mitigate the consequences of
postulated accidents and to protect the health and safety of the public.
The staff, as part of its evaluation of postulated accidents, assumes

that a single active failure occurs in systems required to mitigate
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the consequences of such events. The prcba:iiﬁty of multiple random
failures involving two corponents or more coincident w;th an iccident.
is considered to be too small to'have any significanée[ However, in
the case of an EMP, a great deal of equipmznt, in principle, could

be affected and subject to a possible ccrmon mode failure.

10 CFR Part 50.13 states that:

"An 2pplicant for a license to construct and operate a procuction
or utilization facility, or for an amencment to such license,

is not required to provida for design features or other measures
for the specific purpose of protection ecainst the effects of
(a) attacks and destructive acts, including sabotage, directed
2gainst the fecility by an enemy of the United States, whether
a foreign government or other person, or (b) use or deployment
of weapons incident to U. S. defense activities.”

P--ordingly it has been, and remzins, the staff's policy not to
require cetailed analysés of the possible eiiects on nucleér power

plants of EMP from nuclear detonations {the only potential source

of goz~i%fcant EMP).

fieciro.agnetic pulses from nuc{ear detn:ations are produced in the
eartn's atmosonere as a result of hich erergy gamma rays interacting
with atmospheric gases'providing a ficia of high energy Compton recoil
electrons. In the presence of the earth's magnetic field, theﬁe Compton
elect=nns are influenced in such a way *hat a Cﬁmpton current deve1op§

’

vhich tcccmes'the primary source of the £1? field. For high altitude
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. wonatronz, the P can affect very loerge 2recs cf the country; e.g.,
ore regaton ceionations over centrel U.5.A. at eltitudes of 100 end
400 km could a7fect the entire area of the U.S.A. Low altitude .

cztonztions ere much less effective for EM?; e.g., the blest may be

the only effect over a few kilometers range.

ORiL has prepared two reports on this subject: "Trensient Response

of Nuclear Power Plant Czbles to High-Altitude Nuclezr Electromzgretic
‘Pulse (EN?)," CRNL-5156, P. R. Barnes and J. H. Mzredle, My 1676,

and "The Effe:ts of Nuclear Electromagnétic Pulse (ENMP) on Nuclear
Power Plants," (draft) ORNL-8029, P. R. Barnes &nd R. W. Manweiler.

The authors of these reports, conclude that a nuclear power plant
would probably survive exposure to an EMP without any risk of a reactor
accident. In 211 nuclear power plants, the reactor and some of the
protection system circuitry are located wi*hin the tontain:ent building,
which is either built of steel plzte or is 2 concreie structure lined
with steel plate. In both cases, the shielding frﬁm EMP provided by
the steel plate is excellent and there should be no adverse -ffects
within the containment structure. However, a substantial part

of the protection system circuitry is outside the contaidmsnt, in

the control room, the cable spreading room, &and in portions of the

auxiliary building where essential auxiliary systems are located.

The contro) room and auxiliary buildings are normally constructed

of reinforced concrete, of heavy construction since they are .




built to withstand tornado nmissiles, differential pressures and seisnic
events. The multiple courses of reinforcing bars in the walls.

g¢nd ceilings of these structures shoufd provide substantial attenuation
of EMP. It appears that up to 30 to 40 db of attenuation are availzble”
froa this sort of heavily reinforced concrete construction. Further
shielding is provided by steel cabinets; cable raceways, 2nd electrical

conduits for wire and czble runs insice these structures.

The ORNL reports find that the most serious efiects would be on digital logic
circuits. They find that analog-type control circuits are more Eesistant

to pulse darage. There is also a strong effect from large pulses on

solid state circuitry, because the solid state elements (diodes, -
transistors, etc.) are typically unable to accept large temporar}

- . =rloads as are vacuum tudbe elemaents. Digital computers with selid

state comporants 2re probably the rost vulnerable kind of equipnent

-

to EMP exposures.

The CRNL reports note that 2 nigh eltitile nuclear burst, with
resslting €19, could ceuse the transmissicn grid to 7ail over a large
erea. Nhucleér nlants are not dzpencden: =M off-site nover for sa‘e
shytdown, sc this in itself should nct _z of any particular concern.

If the ererc:ccy power diesel generziz: control and starting

circuitry is <«posed, it could De vuirerenle to the effects of EMP.

2150, the $3134 statn control elz==rts in *%a sta*isn battery circuils
right be vulazrable to £MP i7 they arz located in the cpen or are
Girectly conn~eted to lines lezding c:t irto the switchyard which

woulc pick up subztential voltens pulsss fram ENP,
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...on, design provisions for protection 27 init the effects,

: Qe . !
of EN? are not required by our reguletionsz, enc s.ch «ifects are rot
reviewed as part of our safe’y evaluation of nuciegr power plents. - 5.
|
The st2ff concludes that consideration of t=i¢ ‘c¢sue does not warrent

revisions of any existing licenses or changes in steff priorities.
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: ALL COMMENTS RECEIVED FROM
INDIVIDUALS
IN RESPONSE T0
MEMORANDA FROM DIRECTOR, NRR

DATED DECEMSER 17, 20, 21, 22 or 27, 1976




1 UNITED STATES
%,

= .~.,§ 5"{‘7’ - NUCLEAR REGULATORY COM:AISSION
s (w0 - 8 VIASHINGTON, D. €. 20555 :
‘\‘,‘;\‘../',4: .
o RISL S o
S T2 ¢$ :

raat DEC 2 0 1976 '

_ MENORANDUM FOR: Benard . Rusche, Director

Office of Nuclear Reactor Regulatery -

FROM: Demetrios L. Basdekas ‘ A
Experizental Fast Reactor Safety Research

SUBJECT: YOUR MEMORANDUM TO M= DATED DECEM2ER 17, 1976 ON
. THE STAFF DISCUSSION OF SA:L"Y ISSUES ¥Nn. 22
THROUGH 27.

My preliminary comments on the subject safety issues are given in

Attachments 1 through 6 to this merorandim. This initial response
is provided according to your reguest by close of business today.

In view of the inorcdinate time limitation my corments could not be
as cdetailed or ccmplete as the issues warrant,

You indicate? in the stbject memorandum that the final staff discussion -

paper on these issues will be issued sometime before January 3, 1977.

I an locking for<ard to receiving a cozy of it, and I will be presared
to ciscuss thase issues with 2CRS if vou determine this 45 Ye gesiradle.

- —— -
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1>€AL~LAQ“\ 1D an ! >;~. '

A—- -\---:3 L- DGSu " &3
Experinenta]l Fast Reactoyr Safety Resezrch
Division of Reacteor Sz:2fz2ty Research
Attachrents: . o —
, . . ‘
As Stated . / A /

cc: C, N. Kelber, RSER = X °
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ISSUE 27

FFECTS O UTILITY TRANSMISSION SYSTEMS OF THE zZ¥PLOSION OF

A LAXGE NUCLEAR WEZAPON

The title of this Issue should be chariged to read 2s follows:
FLECTROMACNETIC PULSE EFFECTS OF A EIGH ALTITUDE EJPLOSION |
OF A NUCLZAR WE£ATON ON SAFETY-RELATID EQUI?E:ST 07 NUCLEAR

» POWER PLANTS. ) %

The present title is very restrictive and nisleading and it does oot
reflect the extent of the concern expressed.

with the introduction of more and core solid state znd digital electroaic :

equipzent in the safety-related systems the vulnerability of nuclear

- pover plants to EX effects is increasing znd the attend2at consegueaces

to public bealth and safety should be systematically analyzed. I
seiterate ©y earlier position that NRC should assure a leading and

. aggressive role in addressing this issue, so that, in =2cy instances,

riiple desiza feztuves night provide adesquate protectien,or "hardexing"
of the vulrerzbla equipzest.

The argu—ents presented by the Staff under "Sum=ary Discussion"

on page 27-2 to the effect that “everything is allrignht" are very
superficial. g

I1f it is pececsary to change soz=e prizted words ia 10 CFR part 50.13
cited on pa2gz 2/-3 thea this will have to be done tco.

I azree with the 1:5t state—ent =ade on the s2cond parz3z-aph page

27-5 that "Digi:zl so=puters with s0lid state CO_pOﬂE”:S are probzbly the
post vulne-able %i~d of equipzent to EMP exposures.” This is post
relevant to -“2 4iscussicn of Issue No. 14. It is also timely that

this fact ¢ coasidered now while these new generaticn of Reactor

Pretettica S:ste=s are under review.

Because of the tice gonstraints a cocplete discussica of all points
of disagreezan:t is not possible at.this tize. Fovever, I will be )
haopy to dieent~ this safety issue at an appropriate tice and foru=.
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