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DUANE ARNOLD ENERGY CENTER 

Response to NRC IE Bulletin No. 79-27 

Item No. 1 

Review the class-l-E and non-class 1-E buses supplying power to 
safety and non-safety instrumentation and control systems which 
could affect the ability to achieve a cold shutdown condition 
using existing procedures or procedures developed under item 2 
below. For each bus: 

a) identify and review the alarm and/or indication provided 
in the control room to alert the operator to the loss of 
power to the bus.  

b) identify the instrument and control system loads connected 
to the bus and evaluate the effects of loss of power to these 
loads including the ability to achieve a cold shutdown 
condition.  

c) describe any proposed design modifications resulting from 
these reviews and evaluations, and your proposed schedule 
for implementing those modifications.  

Response 

Refer to Attachment 1 for responses to a) and b). In response to 
c), our review has determined that no equipment modifications are 
necessary.  

Item No. 2 

Prepare emergency procedures or review existing ones that will be 
used by control room operators, including procedures required to 
achieve a cold shutdown condition, upon loss of power to each class 
1-E and non-class 1-E bus supplying power to safety and non-safety 
related instrument and control systems. The emergency procedures 
should include: 

a) the diagnostics/alarms/indicators/symptom resulting from 
the review and evaluation conducted per item 1 above.  

b) the use of alternate indication and/or control circuits 
which may be powered from other non-class 1-E or class 
1-E instrumentation and control buses.  

c) methods for restoring power to the bus.  

Describe any proposed design modification or administrative controls 
to be implemented resulting from these procedures, and your proposed 
schedule for implementing the changes.
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Response 

A review of instrumentation power supplies is currently in progress.  
The results of this review will be used to develop the required 
emergency procedures. A preliminary evaluation has indicated 
approximately six new emergency procedures will be required. We 
currently anticipate these new procedures will be drafted and 
ready to begin the review process by April 30, 1980. The review 
process should be completed and the procedures approved by May 30, 
1980. No design modifications are currently planned or anticipated.  
During the review of the new emergency procedure, the need for 
additional administrative controls will be considered and new controls 
developed if necessary.  

Item No. 3 

Re-review IE Circular No. 79-02, Failure of 120 Volt Vital AC 
Power Supplies, dated January 11, 1979, to include both class 
1-E and non-class 1-E safety related power supply inverters.  
Based on a review of operating experience and your re-review 
of IE Circular No. 79-02, describe any proposed design modifications 
or administrative controls to be implemented as a result of the 
re-review.  

Response 

Our re-review has established that the DAEC does not derive its 
control and instrumentation power in the manner Arkansas Nuclear 
One (Unit 2) derives. In view of this and based on the review and 
analysis performed, we do not intend to modify or impose new 
administrative controls on our control and instrumentation equip
ment beyond the ones already specified in the DAEC Technical 
Specifications.



I'ALC f- 6

flEVI 2;: OF THE CLASS 1 P AND I'MN-CLASS 1E C CUSES SUPPLYING PM-!ER 

TO &ACJ LY AN D r:O)-SAFITY R~ DINfSTRU:NFNTAT ION AND CNTflrOL SYSi idiS

Instrumentationl and 
Non- Contrcl SyStC'sSu! lio Source of Fuvwer 

class IE Class lE frc.; "a ",.us to the Bius 

I fajor loads include the Primar"Y soit~l c 
(Ref: Spe~c 1radiation ;:oii-l toi's and s set-.  

E-30 and recorders, feedviater 
E-1 6) -on trol sYste;: ins tromen- Al terna t. sour"( 

Itition and control relays, hsrw n' nt P.C.  
di.eral i ed water It-alisfv'er 1IV 
Syst--'a level switches, 
main Liecontrol and Tranisfif r-.  
instr ui;'onta ti on, process th e iwi t,,rv S011 

2Apterloa, Lo the i 

conitrol rof post ion so urce 
indication. plI stl ' Pi' I ~ 0

5./i

D!f: E~C -29

Effects of the ! Loss Of 
Power to the DUs Pn

Lcct-"Cr of Alarmi and/or c'.udinq thr- Ability to 
mi tj,:a Li On for the Loss Achieve a Cold Si 

oIf l'u'.er to the BUS Co; di tien ork 

0 tecotrlroom panel The 1loads suppl ied ,re The MG sot and 

LOa"'ei .:!s. important to contin;;,ed control panel, in
plant operation alt~uhst-u:;cnt AC trans

1) [Iinterruptible AC not necc-.ssary for a safe furwer, aujto;::ati c 

t. 0h U )1 she td;,.i of the rel-c tcr. 1transfer :;;i Lch, 
iCon)Led rod ros itien ,,ninterrlupli ". AC 

I2) flnintef ruptible IIG set i ndicalLi on afd the food- distrIbution :! tel 

loss of PC water cooLrol systems * 're designed. as..  
aro affecLod as are the s'imcclass I1 

3) Uni nterruptihl e MVC set cu:,il~ter and varioej systec;;as requi red 

PC 111i!,or runni ng radiation !!-n tars by FSAR, Secti or 
112.3.

(112 PLt'DC izy'.  

P'. set PPiln'i or) 

CCI'lfU'j;Cf 1ff]FACE: 

(.;,y:putct' pr 0iifut "11) MVA, 
P Tm: _"s provided 

.11 :11 o . C i 2! 5.

'

H 
H-

tin i nter
Rupti l le 

1Y?'3 

(1?0/240V 
f.,f , 
3W*



P 6E 2 '<f1 .

REVIEW OF TH1F CLASS 1E AD NON-CLASS lE BUSES SUPPLIG POWER 

TO SAFETY 1F'! NO-SAFFTY RELATED iNSTR UVENTATIOW AD CONTPOL SYSCTEWS

Ins tri-ll'itita Lion and Location of Alarm and/or 
Non- Contro System Soppijd Scurce of Power Indicatiin for nh Loss 

Bus Class lE Class 1E fr1 th Is to the RUS of Popr to the Mis 

Reactor BUS A: pp IRY LC [s of Y'ret h Bus 
Protectio TF'a r:iarv isolation and fOr "A" will relt nto one 

Systmn reactor protctiot 
Panel pin1101 iie rco duO] 

1Y30, 
set 1C61 for 

cois istin4 !b) Power raigc neutron [!r! 1" a) Trip systcm "A" w'actor 
of Bus A monitor cabinet "A auto s Oil 

and Bus 2 (panel C37) L ) 1rip sos tee "A" reactor 
cInhoa i-c primaroy iso 1AE101001MPF aia scroai 

Iation valve relay FOL t ofS AIr Pn 
board IC1( ~ ci~IC )3 

d) Start o range neutron 1 IA A, 1 , Loss of power to the Bus 
ionitorisol cabin' ':: set 1 0 ' B"'' will result no one 

(pecor 1 ) :p;rV totnecitroen of the followin 'l rill on 

pe1Y32 the control rooml panel 
(B . iB:05-A: 

b5) Poiery i ol ation and ) Trip system "A" reactor 
reactor pinotection auto scra: 

(pane 37b) Trip syst' "B" reactor 
''B'') s Ac manual scram 

dh) Purpr range neutron 
monitorin cai' ''z"B" 

c) Procels 1ndinion moY32r th cnto rompae 

board lKIOi 11 0 ~cn 
Uthoard 
. Prmant isolation a 
valce relay board nC 2 

e) Start ru e neutron 
monitoring cabinet "'" 
(panel IC36) 

)Pce: fls d-2 t

Effects of the Loss of 
Power to the Bus 
cludina,- the Ability; -tol 

Acieve a Cold Sh:dwn 
CON ition Remarks 

Since the 'or i or the Th reactor prc
Rc tor orotectfn is tection syst' is 

ed by two .dependent cid s 
'ihiner; Q AC motor.- deisticW Clss 

generatcr sets, one power y 
suplply canl be lost without bysFSAR, Section 

cauSing 3 plan' shutdcwn or b12.  
offectiny ability to shot 1 
the plant down (loss of on- TE: MG sets 1051 
bus causes half scaw" i 161 are non
Loss of power to Bu " Qfety related.  

and "3 will scrai th 
01:nt in a fail safe node.  

rieference: FSAR Appendix 
"H", page M.3-12.  

A comspreheonsive conparison 
of the rec or protection 
sy with the desijn re

qIdr:o"mn:s of IEEE 29-19611 
has been asseiibled into 
topical report "Compliance 

f Protection Sys wim to 
industry Cr:i teria and Gien

oral Elec.: ic 8WRt Nuclear 
Steam Supply System" (DAEC 
FSAR Table 1.1-10i'D Peport 

INo. 29-GE/NEDO 13 -). The 
re sul t;:. this anali 5s 
show that the BWR reactor 
protection system which 
will produce protective 
.ctions during and after a 

lostulated reactor loca wi 1H 
mI e the( desjinrq iee



PAnC -I OF C(.

REVIEW OF TH- CLASS 1E AND NON-CLASS 1E BUSES SUP'LNI P0 ER 

TO SAFETY !MD NON-SAFETY RELATED INSTRUVENTATION AND CONTEL SYSTEMS 

Effects Bf the Loss of 
PBusr to 1he 1us In

Instrunientaticn a Location of Alarm and/or o:Mq the Ability to 

Non- C:rol Syst.em-) Source of Pacr M ce ion for the Loss a Cold Snutdon 

BUS Class 1 E Cli oss 1 E Ion';th eu r_____ to thejyj _Pus hf Puio te i~ Bu 11-en 

Essential 125V DC Buses 1 PlO nd For Bus iD : Peo !nel Both the requiremnil ts of 1he 125V DC system 

12EV DC hA~~20 prnovide a rel jable 125 1~~ Ci lB CMi: tM DAC technica speci - is dAcint a 

1 25V D " 

n d a 

BUS 11110 lsojr ce of conhi umus powur! DC do" DC ch'far ger Ho. I fi catins ald the es sen- 0scaiic Class I 

(DC Distr. for circuiL br kur cui [,:o. l (INI:). treuble Lial nature nf the eads sysctes as required 

panel Ml, ns rume4t tionC curl)':dNo., sunied ilpse restric- jby FEAR Soh in 

panelE-1 No. 2) E 1 2 , 
DC cha ge fo2 

Nor tectiye ap .ratuS and Class 11 ?PC ( E f2f0) trouble to h Lo o fte 

I other essential auxiliorier Bi I B) 32' 2 BV C systQM I 1,2V iiL system. Dur ing 

during '.henorioal fliodrL of b) Class t, of' Ar tnub/o spcil or infrequent t 

Essential t plant operatmon and, in P at I dprrating coon ions, or 

125V OCn concert with other (lass 013s sis a result of inoperable 

BUS 1 C;22 D1 d sysaos, to Provide Fn the Control Room Panel c tponents, thle s ysn ed 

(DC Distr.!, RI*Spc the elec-trical power, canl be placed in a Miode 

2 pcontrol and i ri e nta- mi , 12 V 2 DC charger No. 2 of op n s n that is 

No. 2) 12Lion for saf pl nt shut- T DA I ?) V (122) trouble iffl r en om its rrqu 

Ed12ol n LOA orC char b) 12V DC systen 2 r o Do 

L - 2 9 
i t o . 2 ( rlgro u b l r os. c o n d i t i o n s , s t r i c t 

so lied by Iamp la is required 

The details of the lnds Cl ass 1E CoC I P the I initig conditions' 

sfed froln s 1 11 1 or In e e operati n as d fi iod 

jI10 and 1 '2( are shown b) Class 1E C, 1 21Wv i. nnmLion of a ny of' thle by the P)ALC t" !Anil 

on Dw:g. E-27. .11C batternry 2 25V DC syvstems or charger specifIications.  

C02) anunciators provide a 
boinputer alairm and a 125V 

Note: Class 1F DC "troulbl" print cut.  
t charger Th" cuputer i t is 

11 '0 is a spare provided by arn1onciator 

with o: uutput auxiliary contacts.  
ciIcuit Lreers (NIl)1B:. C1214 rind C1250) 

anid is used only 
when vi Ref c': Lgs. E-56 and F- 37 

battery charger 
1012 or I22 is 

I ioerat ive. II-



Il['/ EW OF Tili CLASS 1E AND IiCN-C ASS "r DUJS7S SU,,)jt.yIN PCWEP.  

TO UVETY AU: -SFi RELATED IR _,PJU:1EN EATION AND rpICO .. SYSTEMS

Effects of the Loss Of 
-to the -us In'

InsrumntalonandLocation of Alarm and/or chvdingl te Ah yto 

Nion- Cont'r'l SY -st c-m Supplied Souc 01 f I'n,.'u Ini cc ' nh Loss Achi eole CCod h 

Hs -class IE Class iE frorm the Bus t-- --- ------ .. ....c .. oth ths ronditi r ecl____ _ -,m r 

IFPO0) lfl NFH I I ) : 1 T l0 1 P TIE C 1 "ft PHHO>E Got h a "ir n o I l is~ V o - D 

distribu- apC~ , algpcno vlaLvjK US ,_ osan i,?usn 

pae o, t i a' o t i IAS f 'L(i i oui red 

F l?)c) St C up ran e qu' sys e; - 11.' Id r p ,2 e ti n 2 3 

and 

wil bo il 0: 

a n d 
C s p u n5 " 0 " C m i i o n s o f o p e r a t i o n 

±)4V I)CIPPO OtS lC D (P'E '' 10 /HI S 90(0 ca ics uiin d by the OPAF(.  

K ) o m S t a r t Ip C ' n t Ca i *( Ii an P / I c L c i f r i t i o s .

clistyribu- .pallel 
1(116 

ti oi panel! H)Pnee :ilir lltn IKA 

No. 2 lo ior 11 I it ! T IF r 

C) start op rp N" sG~i':t' A Hr Wi . - ' 
Pa'v dou Ir C3 i) No.  

i~~e[1 Dvi"i/

rMC S OP



r F

REVIEW OF THE CLASS iE AND !:"'N-CLASS 11C 7PUPES S!J1rL"IhGr PO1WER 

TO SAFETY AhO NCh -SAFETY PR AlTO INSTRUjWENTAT lON APECM TO SYSTEMS

u- "u Cl ass lF 

250 Volt 
DC distyr.  
panel 1040i

250 'Volt ! 
DC paneis 
1Wil1 and 
11042 ctte 

stuh)f ed 
fruit Cte 
paniel ID11P1

(Me: Specs 
Ell1 
El2 
and 
E29)

Instrumtrfltatiof and 
Nion- Control Sys t,i- Si.Pol ied Source of Pov:,,r 

Cl ass 1E from tito 1'r:s 1 tile bus 

The 250 Volt PC sys tell, Ta :C50 M 
prov 4det. a re f ale alld ditr i u t iteI 
independent. sciwco at- pfjinl 11 It'd: 

,powter to voai'.' ., ib a ;rs I 

artd the, uninmnc-ru~; ible I b. It1.2r , 

AC c I , ijeirur atotr (Vi.) 1 cdroot - 1.l)14 
'ich serves rtdi'llt f ed f r''rtt 

ar.J/or e:tty tN' L-ions lanss It I 
'anld, in cuorrectr with crtrr 0312 
Class I C elect( tL csystee; , b) Al teri C" 

I provides tIL electric Clv'a 
powder reqtu ired for- sife- rattrfm 
guards sy- 5 mb for safe ctrargi- r 10143 

plant shutdownt.fe o 
Cs: ItaS MIN 

Ii the details of thle 11132.  
ends sutipli-d, please c) Class lL, 25 

see Dwg. E-Ld. ibttr 

(Ref: Dwil. 1--Z'

Effects cf the Loss o 
Power to thc Pus I

Location of Al ar!: and/or cludiin the Ability to 
1: 1 'iication for ti e Loss pch evc,e a cold Shutdown P ra k 
o- ue r to0 t heus Citif I v _ _rk 

MIH IF CO:TPOL ROM11 Purlii spec i 1 ori- ilfr-- Tile 250 Vol t DC 

!!P :C'n c'it ing colid ti rns sysl:rn~ is designed 
16VItL !V- Sy tor is as resul t ff iwonur lb0S i 

t rn L h Ie corrponerrts ,thle aS SI sy, tell' 

?,( ,,,()IVt iC charger sys tu' c'm !V_ p1 accd ill as requi r - by the 

1P13 troubl e cde of' optraf. ci a t DfL(c ;i S,! Setion 

1c ) 20_A Vol i20D Chiarger j s d i 1ferc: L f ru:11 I ts 12 l.3.  
Ii I) yjel1,emr131 operutiofl uiiode.  

tc c' OTIrS, LOSS of the 250V 
SCLmiCt I )1uiarLC Wo thle IDC systeri ciould 

Rlef: Dogq. E-37 limitirng cendi liOns Of prevent operation 
operation as described in i of thle IIPC! ea 
the OA1 17j te ChjiCal 1 * r , th ( I I 

ISIpnci;icati-ins is requ ired, sit is backed 

CCMPUTF"R I HTERFACE: up by thb" auto

rho Following dr! 1tt t2 ou S' C euri zii t i () 

V ,is rov ide : 4 5trt a d tr v 

I lilt) Nlo.-C1216 Inra roquite PO 
b) "250V IC CI1;R 1D43 TRP.L' 1) Cn~ 'fu'r 

NI o. C- I1229

D

z 
F3

_L__

I


