


{a) 

(b) intermittent and transient loads 

{c) contingencies (cirt::uit breaker bl()w, standby 5 watts 
mode, etc.) 

(d) RTG output uncertainty and operational decay 10 watts 



It if recognized lhl';it potall •. u.cJ.~,~""'·"'il" 
~ud~.~tf1di,t~rrH> indic;;J.tethe ·!..'.4-~.Ao'M,J:f.li" ~"·.,:.~~,_,, 
r el~ti v~l:r ro~tine ·. o~erat~op~ 
:exampl,e" initial turn-:op ~f the ~ 
:du:ri!lg ,which :more stringent "d~m~ _ 

1'<> q,v•f th••· '"l'ti"ll~~:Vi1 
av~ilai:>t~ ,to ensu,re pl'Ope'r ~13er~~i ' ~~.~~fun:i~~dab~e· power 

.. tclie·•above di~H::ussion .. rlu~p ~":~rl$ :ha.y.e ?een ,~r~vif.lt;~J~~ '": !~rre'' n~t? 
These 'm~ke itpRssj~le ~pr~vid~~·t~·t~·~'()t)1ma~~ ~·~~t:~~b~~~ fo ,il1~r'?~,s~ ,',, ,,,- ••. )'.~{.,; 
t4e load em the'.p9we~ s\lpplYJl?Y7?)1~.·'1:>f 2() \!It ·§:~,:"6anl)e~aonsidered ·,'·'•, ', _, z.,; 

eitJwrrto be ~.,commatl;d,fl.b~~ r~tepsi~ni9!.(cJ '~, ';.; •• ·.·?f.i_•.n',•·-····'.' .•.. ~'. V.'.~Je ••• ~e·.:t.l.DY. ff~w~ea.rt·.··,··t··· iss~ .. '··· 56 wai~si c'Ai> 
()r as ~n exte11s.i(;)p, ,pi ·(.~)·fff;>()v:e i(t"h-e RTO poYJ:~r. ,..~~"'-7,"+~ ~"""" u"' Pu .-•·· ... ,-.-
-·~ >· .. ··;'_",,·: :) .,:·. :·:,·:-- -.-::··,:··-" : .. <:".--',-:.:·' 

, The ,s e •loa.d ~nd #>~pp).y Jlow,~ r ,~ar iatl;~Ji~~;0 ; ~(ih~d,~ikd · at\~ :un.scch ie\iu1ed1 
c~rtain .. c9nstraintsldp··~~•e.4~~~#11;of tb.e"t.~~~:I~:~~'Ol}t'r~l.l~d·.hay in ·the 

cen!r~i .station .. :hl.· t}le illi~~ald~§j.we;of,A.~S?J'~til~ct~~~~,~dJ>Pw~r Wit$ to be 
dis sipat~d .in the R TO .. , .·· r~e .. S e17t:t~ot+.•of cent;r'?~.·~~~ti~p. ·t~~r;rn!d .C~tl;tr pl teciuiique 
was pre~:iicatecLon a co~§~~nt amo~~t(gf .• f)owe:r ;})~i~i ·. i,p.~?t:: electcronic :units 
being the~~auy. P.rot~F~f!a •.•... w'itb ·t~e a~v~!,l,~ pi ·~~~£P<···· prt.~e#f~~~~unt re~~ator 
came. thedile.ma <>f •. loca~i~~ ~~ !1l~f•rl~ct;roJ:lic:s ~~yi··C~:.·H~~~.~· i:r'ing tbermaJ 
protectioP. but ·¥/bose pp'We'r eli~ sipa.tion; d$i ·nill?-t~A{•to.~Pghf •... ~l>~!l~ent Va];'iables. 
a~ tb.e l~J,t~:r sur.filce •. teroPefaiuif~? tbe po~er 1-ll'P~~;e.·f?(~~f?·~l'Qa.nd.·.the nu~ber 
opera~ioJl_al e~p~riments~ ·T'O reduce the ~a,~nitu.4e;ofpo~ea-ya:riations·in the 
therrnally-cont:rolle~ bay. a part ofthe regulator';Vhi~h ~gula supposedly e~dur-e 
the ·raw lunar environment was mounted on the ceri.tra'l station structu:re. This 
has imposed hvo i~portant constr~int:s oil th~ i¥~t.em.which restrict ~he Jreedorn to· 
change the elec~dcal charac.teris tics of ALSEP'witl1out Q,etailed · evaluation. · 
These constl'aint.s are: 

-Corn•~onents critical to.ALSE.P operation. {p~rts. oi the voltage r.egulator) 
are operating in the raw lunar environment. Hence~ .for reliability 
considerations. their operational derating must not be. significantly 
changed. 



The Eff~ct 

-- - ,->; 

NO, 

~ -· < :-~---~.-:;x ;: iF·i 'j:(l:~;~-~~~;:~:t}:_~·>?:·~·:;· ~:;<-- ; --

····~tctg·:~i~.'~a~al ~Ol¢.ot voltage 

tffl~rJ;py·def~ni1;lOJ1 of . . .. ... • ··•··· 
;~~· ·~l!ch.tWve rpe .a·cticviti ~s 
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·111l,~l~~~~p\'l'i;l .. py'millaseconl:}. 

--~~;~~-0~_,;_./ __ ,. __ ,.c., ;·-o--·.,-- -n ---------· ·• •• 

•.. . . 'Wh¢p <;ptisid~r,~~~~;t,be . > .• ·. . ·.·· ' . e~~~i~p~·Q~ •the 9pel'at~~g 
tem}:>er~tul'e. of the ··t~ey>~•ii-1'l.~·~c~J1-tro~lerl .. ·po~t~ he c~nt~al·station it' is 
necess·ary.to dH~er.~~t~~~~;bet~~rn·~po~er ·cP~.~£ ki~;.~~[J>o~~l'. d~~sipat~PP.••. 
T:he. powe:r c()tlsumptio~ ~!.~b~. ffP·. is relate~':{,.;:·• e~~.~t;1:~~~1 p~rfo:rmiu:1ce and 
has a characteristic time ions~a_nt less than~;·f:tlilfi~ey.ol),d· The powe~ dissip~tion 
of the PCU is.related to its ~ass~ materialS,.~ti~< .. ~trD,g •.. ;Th,e equiy~l~nt •. 
thermal re::>istance atosociated with the PC[) li$,:e~ ·nJaj;ed te be Q.l7 ;P,QJ,ifS 0R 

.·· ..... ·. . •... ·. . .· ·.. . \ . . .... · ... ·· · .B'fU 
a,nd the eq1.tivalent thermal. c;a_pacitance .·' stii:ll.at;~d·:tp be(l .• ~5 B'rU per· 0R~ 
These yield .a.n. e~tirnated .th~rmal tix;ne. collsta.n,~ Pf<lO m5nutjs ~ Hence, when 
discus~in,g p¢wer consu)llphe>n it . . in terms ofwatts ;a.yeraf5ed ()ver ahme 
less than Lmilliseco,nd {:i.-e ... , high frequency'noise is averaged olJ_t). And whe.n 
d~scusai,ng power diasip~tion it lllUSt be do11eJ~ terws ()!;watts averaged over 
10 minutes {i.e.# the experiment c variations ar.e averaged o1.1t, .) 



,.the powel· dis~ipati<:>n 
out put po~(~i' ,4ijd '·~ll~ 

Figure 1 ~e~J1tb~~J;i-afe:s 
~entral st~tioii of variatiq#s of 
re.g~l~t<J.r and•.f~ve dif!er?flt 
g~qer;;.tedq~rin;S o<m/~~l"~~?r 
coJ11puter. · · The pret;~n~ r~;gul.ator 

a. val'iatiO!l$in JlTG output due tO. tJ.l~l·(i~gradiiltion an4 ambient 
temperature c:hange {2 to l 0 watt,s] 

: ',, ' ,.·,,· . . ·:' . '; 

b. variations in experiment thern1al cO.~ti-s;>l electh:Calload 
.(7 wAtt change twice month) 

c.. suchcontiJJ.gencies as fflilure .pf o.ne ()r more experiti'lents# 
degradil,tion of insulation~ •etc.(variiihle). 

Variations in power consumption .an; calisedby a,r~<of the above plus all the 
cyclic opera.tional power variations of e~ch item and t.he ~nterinittent and 
transient variations associated with various c;omma:ftded operations. None of 
these latter variations has any significant effect on ihe th.erJ11al balance of the 
central station. 



2c5 
"ReG U l..ATOR. ~AN c:iE··· (w~i) 



An.ydecfease •in.centra_~ ~tation pow;r dis:sip;:!J1on.{arik~~tive di(ff:r{!nH!l,it1 
Ta.hj.e 1) during lunar night aggravates an already criti~ai Problem oftb,~rmal 
balance~ ·. Fig~re Z sh()~S th~sensitivity of central13ta~~on power }:l~}3si.pa~ion t.9 
operational load cha.;nge s. The data in .this. figure is basl;!d on the f\lncti<>,nal 
power requir~ments of A;L.SEP Array A and the curve labeled W(n in Figure z 
can be used to evaluate the effect of the p.resent day/11~ght load. change ·on c:ent:ral 
station dis sipalion. 

The effect of contingency variations in power dissipation (lc* above) 
has not been considered in any of the above analysis. h; is considered that 
each set of contingent circumstances will require separate analysis considering: 



S'}:ft!fi\ J;f ~!\O(.fV .······•· 
pt?O'J J'EUQJlt?>tadQ .U'f ~Sl:?~.t?t1ll?tly0 
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