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The object of this test was to deteraine the effect of nuclear radiation
an the voltage output of five raiodisotope-feleud tilernceiestric vnarators,

Authorization for Test
..sartore.

This test wno requested by Division 1323 in a Uork Order Authorization
receSved August 20, 1963, 	 IL D. Zaffery war ti-e consultant. Th2

mnterial for tesi - was received Angnst 30, 1363.

Snmaacy

Voltage outputs, which were monitored during nuclear radiation tests,
indicated that a total inte7ated neutTen flu:: up to ap -progimately 7 L 10 13

(E >0.01 MEV) did not appreciab/y affect the valta7.e output of the
thermoelectric generators tested.

FunctionAl Keasurevents and Methods

The thermoelectric generators ware subjected is nuclear radiation using
the Sandia Pulse Reactor located in Area V.

Both high ond lau terminal voltages were measured on units .Serial go. 5 and
10 during the tests.. nnly taa hizh voltage terminals *..-ire menitore6 an the

remaindr of the units.

Two recording instruments ere nsed for these voitaza measuremsnts Tb3sa
uerea Sanborn Yiodel 320 with en input ::.:apedallze sf 1.0 . ,-Llagom and a Brush
Mark Recorder w:;.th an inpt Lapedence of 17Legc%itis. A 45 e load

es 	 °: across temeinals and 3 of the generators dnrin5 the tests,

Veltages u'ers monitored during c period eztend1nx 2z-ca 20 seconis before
SP buret. to 10 tith'_nuts,ra after sPa burst.
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Procedure and RaslAts

• Naalear raeistiun tests on 	 fi-qe theinD[:,e1eic g71a2retor;; were performed
in two phases,

Durlmg the first pbasa 	 2eal Zo. 4, 5 211a 7 w:ira subjected to four
radietion btrots, Dar:_ns 	 filf.st burst the bo!:s3 cf the units were
awroxlmetaly 5,5 Lent; fror , i 	 or sc -eeen zalf: fef7:ng the screen.
Bafort the-second b .u.st the up.::ts vez.e mc7ed so :L;2 	 IkM13 of the units
were appEonixaelr 0.5 %.nals 	 the reecter accon,. nurng the third and
fourth bursts om he tTn: ,2 	 tc?o, or terlaincl ands, of the units
were located nenrest tl:s1 weactor screen, The termf_cal clads of the nits
were located approxlmate?.y 2/2 inch from the recctor screen duriml the two
bursts.

`Na following table g:1 -ves the voltages across te;71;1 .;_ -:ielf.-., 	 aad 3 obtained 20
seconds bsfore SPR burst (:La)
Tha radiation doses ere

and 10 sti.nuten oftar SP 	 burst (final).
uitb respect to th.-e zeollIctric center of the

Voltase 	 Final Voltage
Dose Per Tote/ DOCe (Volts) (Volts)

Burst Burst 2or Dait 'o. D'or Unit Po.
co. (NVT. E > 	 13E1,i) E Z,;>0,01- ihT2D ,15 	 #7 e4 	 #5 	 #7

I 3.1 2: 7.012 3,1 x 1012 7J7 	 7.5 	 6.9 7,8 	 7.5 	 7.0
2 9.0 n 1012 12.1 x 1012 7 a 	 7.3 	 7.0 76 	 7.3 	 7.0

3 9.1 = 10 1 21.2 n ;012 ?, 	 7,8 	 6.6 7.6 	 7.3 	 6,6

4 1012 32x 1013 7. 	 7,5 	 7.1 7.8 	 7.5 	 7.1

The follveiag table iS.J.Tell t -Lt?„ voitagqs hatueem 	 imizols 1 and 2 of Unit
Vv. 5 during the are:: phase of tasting.

Dose
	 Total alse

Bucest
	

Burst
	 vr.nitio1 Voltage nmal Vatase

(15VT, E >0,01 "Z1)
	

E e 01 	 (Volts)
	

(Volts)

3.1 x 1012 2.6 2.6
2 9.0 x 1012 12.1 x 1012 2.7 2.7
3 9.1 n 10f1F 21.2 x 2.9 2,'31
4 TO" 30,2 X ...j" 2 8 2,8

During tha Gecod po.o ,2 	 it.;;.:1>;12 mato Serial »:-Ifz, 	 0 end 10 uera sib-
jected to ave 7:ataat;_on 	 Uni.t Eo, 4 wau cfh -ca oubjected to a total of
mina burt;to durimc; 0.12 	 of testillgo Durn:7: 	 s2cond 71zase el
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Firzl Volta
(V 1t3)

!for Unit *..
14.. a ii0

8,2 7,5 755
;3.2 7,6 7
8,'3 7.2 7.5
8.3 7.2 7.7
a.a 7.2 7.5

Uolta3p

Ualt

7,5

7.2
7.2
7.1

7C

7,8
7.5
1 7
7.5
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a 	 the 1.,.-Lit:; 	
un:f.s of t.t tylinder5, psrallel

*:1 	 71-ecicto 	 th.? 	 3?"t,,ate 2, the dicte:n,te

t"!.lo 	 of" 	 71,1:!_n to 	 nr=1-1 MO, 5.5 incha.

;st.an.f77 	 t'Yx Ii;;Zzmcze 1:cs15
inclez. hi'

teot:; 	 this 	 ,eecond rind

IniFfite otLZyha2e. of tc:;;;; the ;;,na 	
alrelgll 130 decreer, •

aout. the.C..r 	 a=a,

fonanAE!g trsble 1725._17a8 	 cta!zeo 	
t-?-nn1.3 1 and 3 tt3enty

s2cnds bekonz 	 10 aln-atea a!Zter 	 m hnrst for Ilwra 2

ol the 4:30 .-Z, Mst ra.t'qrAtten. do;:es a -fa eS.T..en win -cesp'2(1t: to the cylindrical

axes 	 the uni .to.

Mo.

9

3
4

11 ,,7;t3e

ZUZSt

	

> 	 `7.

	_ 	 1,a2

Tot!
E 	 1,01_ IMV) .

341i u 10 13 	3.	 1C,12

9,6 	 :012 Ee13 7.02

3,9 :.:
3,4

100,
1012

5„25 N 10 13 22.3
6,CS 	 1013 30.7 n H; 12

8.9 u 1012 1013 n.6

ne following tabls givss the voltages betueen ta7n .Lrals 1 and 2 of unit

Ne. le during 	
sacveZ pile:se of testing. ne 7.,:ILws given vere asain read

20 seconds 'befos b?Irst and 10 minvtos after bs7x-s . ,:.

anost
Pm.

Total Dose

OWL E 0.03. '..1EV) 	 VTC.01 111E17)
Votl.:ase "Anal 7oltngft

Volta)

2

4

3,8 z1012
1012

22,3 z 1.012
30.7 x 10 3-2
39.6 1012

M. n
G.0

2.9
2.3
2.3
2.S

2,5
2.9
2,3
2.3
2,1

acaf,Lao at any 	 teetz,

vallze 0,7en 	 cbo,a 	 voltava

of the ff:.wtai unitf3eiLe nst 	
thiat voltazga

bit tal-.-iyiinale 31 and 3 and 1 and 2 drop belo ;2'eE,5 uoit anta 
1.5 -voit
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