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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, o. C. 20556 

Docket No. 50-331 ;:}-)o'?»»>; 
Iowa E1ectri~ Light &Power COfilpany 
ATTN: Mr. CIJane Arnold 

Presi dent 
p~ o. Box 351 
Cedar Rapids, Io~a 52406 

Gentlemen: 

RE:	 DUANE AI~NOLD ENERGY CENTER 

We are cur-rerrt ly reviewing the onsite emergen y po'We1'* sysTems or all - • 
operati n9 nuc l ear power faci 1iti es to assess the susceptibi 1i ty of 
their safety related electrical equipment with re~ard to (1) sustained 
degraded voltage conditions at the offsite power sources and (2.) inter:' ­
action bebfe,~n the offsite and onsite emergency power systems. 

We have compl eted our rev iev of l i censee responses to our previous 
generic reques t for information relative to the electrical powe r 
distribution systems. Based on this initial review, we have prepared 
the Safety Evalua tf on and Statement of Staff Positions contafnect in 
Enclosure 1. 

\.Ie request t hat you compare the current des; gn of the emergency po~r 

systems at your faci1ity(ies) with the Staff Positions stated in the 
enclosure and: 

(1)	 propose plant modifications as necessary to meet the Staff 
Pos i t icns , or 

(2)	 provide a detailed analysis which sho~s your facility design 
has equ'ival ent capabi1 i t i es and protective features .. 

Addit1ona11y, we require that certain tEchnical specifications be 
incorporated into all facility operating licenses. Moce1 technical 
specificatiOl1s. consistent with the Staff Positions contained in 
Enclosure 1, are provided in Enclosure 2. 

Accordingly. we request that you apply. within forty-five days of 
the receipt of this letter, for an amendment to your facility operating 
'l i censef s ) til incorporate comparable technical specifications to those 
presented in the enclosure. Additionally, you should provide a 
de sc r i ph on and a schedul e for the camp1 eti on of any plant associ ated 
nod if i cation :; 0 
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If you have any questions on this matter, please contact us. 

5i ncerely, 

George Le , 
Dperati ng Reactors Branch #3 
Division of Operating Reactors 

Enel osure». 
1. Staff Positions 
2.	 Model Technical 

5pedfications 

cc ;	 Mr. l.obert Lowenstein, Esquire 
Haro· d F. Reis, Esquire 
Lowellstein, Newman, Reis and Axelrad 
1025 Connecticut Avenue. N. W. 
Wash'! ngton, D. C. 20036 

Cedar Rapi ds Publ i c Li brary
 
426 Tht rd Avenue, s. Eo
 
Cedar Rapi ds , Iowa 52401
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ENCLOSURE 1
 

SAFETY EVALUATION AND STATEMENT OF STAFF POSITIONS
 

RELATIVE TO THE EMERGENCY POWER SYSTEMS
 

FOR OPERATING REACTORS
 

A.	 INTRODUCTION 

ThE! orisite errIl!rgency power' systems of op@rating nuclear power facilities 

are being rev',ewed to assess the susceptibility of their associated 

redundant safuty-r-el at ed el ectri cal equi pJ1'l@nt to: 

(a) Sus ta inerl degraded vol taqs conditions at the offs t te power 

source; ..nd 

(b)	 Interact'~n of the offsitE and onsite emerqency power systems. 

We have completed our rev i ew of the respcns es to our generic request for 

additional inil:>rmation2! relative to the electrical, power di s tr-i but tcn 

svs tems of curren t l v ooeratino nuclear DO''f\f@r facilities. In response 

to our request. all licensees haye analyzed their system designs to 

determine that the voltage lev~ls at the safety-nelated buses haye 

been optimized for. the full load and mtn imum load conditions that are 

expected throuilhout the anticipated range of vol taqe variations for' 

the offsite po,..er sources. The transformer- voltage tap adjustments 

that were n@ce!;sary to optimize the voltage levels have been accomp l i s hed , 

In addition to the abovE corrective action. we have developed the following 

staff position; for use in evaluation of each of the operating nuclear 

power plants with regerd to the two it~~ identified above. These positions 

were developed on the basis of our review of the licensee response to our 

lJ Letters to j'lll l i cens ees , dated August 12 and 13, 1976. 
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requests for adu t t iona l information and of other related information 

as cited in the text. 

B.	 POSITrONS 

1)	 Position 1: Second Lev@l of Und~~-or-Ov~r Voltage Protection 

~ith a Time ,Delay 

\ole require ':hat a second l eve l of voltage protect ion far the 

onsite pOWe" system b~ p~ovided and that this second level of 

voltage pro:,ection shan satisfy the fo l l owi ne cr i t er i a : 

a) ThE setxt ton of voltage and time set po i nts shan be 

datermiued from an analysis of the voltage requirements of 

the sa fu ty-r-e l at ec loads at all cns i t e system distribution 

1eve1s ; 

b)	 The vo tt aqe protection shall include coincidence logic to 

nrec lud« spurious trips of the affsite power source; 

c) , The tim! delay selected shall be base-d on the following conditions: 

(1)	 Th,: allowab?e time delay, including margin, sha l l not 

exceed the maxirnurn time delay that is assumed in the 

FS,I,R accident analyses; 

(2)	 Th,! time delay shall minimize the effect of short 

du-a t i on di s tur-bances from reducil"g the availability 

of the offsite power 50urce(s)~ and 

(3)	 Thl~ al l owab l e tir::2 curat ion of a degraded voltage 

condt t ion at all distribution system Teve l s shall 

no t result in failure of safety systems 0" cemecnents , 
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d)	 The voltag~ monitors shall automatically initiate the disconnection
 

of offsite power sources whenever the voltage set point and time
 

de1ay 11m; ::.s have been exceeded;
 

e)	 The vo l taq» monitors shall be designed to satisfy the requirements 

of IEEE Std. 279-1971 1 "Cr)te:r;a for Protection Systems for Nuclear 

Power Gene)'at i ng Sta ti ons "; and 

f)	 The Technical Spec i f i ca t i nns shall include limit"ing condit-ions for 

operation, surveillance requirements, trip set points with minimum 

and max imuni Timit s , and allowable values for the second-level 

voltage prctection monitors. 

General Design:riterion 17 (GOC 17) "Electric Power Systems". of Appendix 

At "General De si qn Criteria for- Nuclear Power Plants," of 10 CFR Part 50 

requi res: (a) two phys i ca lly i ndepencent c.:i rcui t s from the offsite trans­

mission network (although one of these circuits may be a delayed acc~ss 

circuit, one ci rcui t must be automatically available within a few seconds 

fol1o~ing a los~-of-coolant accident); (b) redundant onsite A.C. power 

supplies; and ((:) redundant D.C. power supplies. 

GDC-17 further I~uires that the safety function of each a.c. system (assuming 

the other sys ten is not tunct iontnq) shall be to provide sufficient capacity 

and capability ::0 assure that: (a) specified acceptable fuel design limits 

and the design I:onditions for the reactor coolant pressure boundary are not 

exceeded as a rusul t of anticipated operational occurrences; and (b) the 

core is cooled .md containment integrity and other vital functions are 

maintained durillg any of the postulated accidents. 
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Existing undervo l tace rTJ::ln;tors automatically perform the requ i red func­

tion of switching from offsite power. the preferred Do_er source. to the 

redundant onsi:e power sources when the moni tared vol tage degrades to a 

level of betwet:n 50 to 70 percent of the nominal rated safety bus voltage. 

This is usual ly accomplished after a one-half to one second time delay. 

These undervolt,19!! MOnitors arede!signed to function on a complete loss 

of the offsite power sourc~. 

The oftsite PO'oll!:!t" system is the corrmon sour-ce which normal l v suoolies 

power to the retundant safety-re~ated buses. Any trans ient or sustained 

degradati on of:h"is CQlTJT\ori source wi 11 be refl ected onto the onsite 

system's safety-related buses. 

A sustained degr3dation of the offsite Dower system's vo)tage could 

result in the l os s of capability of the redundant safety loads, tne i r 

cont rcl c i r cu i t r y and the es scc i e te d e1ect1"'ical components required 

for performing su fe ty functions. 

The operating p~~cedures and guidelines utilized bv electric utilities 

and their trrterconnected cooeerati ve or-cani zat i ons minimize the pro­

bability for the abov~ conditions to occur. However. since deQradation 

of an offsite Do~,'er system that could lead to or cause the failure of 

redundant safety-related electrical equipment is unacceptable, we require 

the additional safety margins as soc i a tno with implel1'entation of the 

protective measur~s detailed above. 
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2) Position 2:	 Interaction of Onsite Power Sources with Load 

Shed Feature 

We require that the current system designs automatically prevent 

load shedclnq of the e~rgency buses once th~ onsite sources are 

supplying powel'" to ali sequenced loads on the emergency buses. The 

design sha'il also include the capability of the load shedding feature 

to be autonatical ly reinstated if the onsite. source supply, breaker-s 

are trippEd. The automatic bypass and rei nstatement featur-e she:11 be 

verified during the periodic testing identified in Position 3. 

In the eveTIt an adequate basis can be pro~ided for retaining the load 

shed feature when loads are energized by the onsite power system. we 

will reoui re that the setpoint value in the Technical Specifications, 

wh i ch is c.n-rent ly spec i fi ed as ""." equa 1 to or greater than.,. II be 

amended to specify a value having maximum and minimum limits. The 

licensees' bases for the setpoints and limits selected must be ~ocumented. 

GOG 17 req!.lires that provi s f ons be included to minimize the probabil-ity 

of losing:~lectric power from any of the remaining supplies as a result 

of or co i n::i dent wi th the loss of power generated by the nucl ez r power-

unit, the oss of power from the transmission network, or the loss of 

power from the onsite electric power supplies. 
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The functi «na1 safety recut rement of the "loss-of-offsite power 

monitors" ;s to detect the loss of voltage on the offsite (pref~rred) 

power systEm and to initiate the necessary actions required to trans­

fer the satery-re latee buses to the onsite system. The load shedding 

feature~ w~ich is required to function prior to connecting the onsite 

power sourc~s to their respective buses can adversely interact with 

the onsite power sources if the load shedding feature is not bypassed 

after it has performed its required function. The load shed feature 

should also be reinstated to allow it~to perform its function if the 

ons i te sour::es are interrupted and are subsequently required to be 

reconnected to their respective buses~ 

3) Position 3: Onsite PD~er Source Testing 

We requi re ':hat the Techni ca 1 Specifi cati ons incl ude a test requirement 

to demcnstr..te the full functi ona 1 oparab i 1i ty and independence of the 

ons i te power sources at least once per- 18 months during shutdown. The 

Technical Specifications shall include a. requirement for tests: (1) 

simulating l oss of offsit~ power in conjunction with a safety injection 

actuation Signal; and (2) simulating interruption and subsequent 

reconnectior of onsite pO'Rer sources to their respective buses. Proper 

operation stall be determined by: 

a) Verifyinq that on loss Of offsite power the emergency buses have • 

been de-I~nergized and that the loads have been shed from the 

emerqency buses in accordance wi th des i gn requi rements. 
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b)	 Verifjing that on loss of offsite po~er the diesel generators 

start from ambient condition on the autostart signal) the emergency 

buses ars energi zed wi th permanently connected loads) the auto­

connected emergency loads are energized through the load 

sequercar , and the system operates for five minutes while the 

genera tors are loaded wi th the emergency j oads. 

c)	 Verifying that on tnterrupt ion of the onsite Sources the loads 

are shl:d from the emergency buses in accordance with design 

requirl~nts and that subsequer.t loading of the onsite sources 

is through the load s~quencer. 

GDC 17 req,lires that provisions be included to minimize the probability 

of losing e Iectr-i c power from anyone of the remaining supplies as a 

result of :lr coi nci dent wi th the loss of power generated by the rea.ctor· 

power urri t , the loss of power generated by the nuclear power unit) 

the loss 0 f power from the t.ransmi 551 on network. or the 105s of power 

from the ol'lsite electric power supplies. 

The testih';1 requirements identified in Position 3 will demonstrate 

the capabi I i ty of the ons i te pORer' sys tern to perform its requi red 

funct i on. The tests wi11 a 1so ·i denti fy undesi rab1e interacti on 

between t.hi: offsite and onsite emergenty power systems. 
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ENGINEERED SAf£TV FEATURE ACTUATION SYSTEM INSTRUMENTATION .'T] 
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*(Entries in parenthesis are applicable for
 
2 out of 3 coincidence logic)
 

**Required when ESf equipment 1s
 
requ1red to be operable
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***Action A for 2 out of 4 logic ...... 
o 

......
Action· B for 2 out of 3 logic 
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TABLE 3.3-3 (Continued) 

ACTION STATEMENTS 

ACTION A ~ With the number of OPERABLE channels one less than the 
Total Number of Channels operation may proceed provided 
both of the following conditions are satisfied: 

a. The inoperable channel is placed in the tripped 
condi t i on wi tM n one hour. 

b. The Min;nlum Channels OPERABLE requirement ;s 
met; howe~er, one additional channel may be 
bypassed for up to 2 hours for surveillance 
testing per Specification {4.3.2.1.1} • 

ACTION 8 .. With the number of OPERABLE Channels one less than the 
Total Number of Channels operation may proceed until 
performance of the, next requi red CHANNEL FUNCTIONP.L 
TEST provided the inoperable channel is placed in the 
tripped condition ~ithin 1 hour. 
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T~BLE 3.3-4 (Continuedl 
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ENG1NEER£D SAFETV FEATURE ACTUATION SYSTEM INSTRU~'ENTATION TRIP VALUES	 
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W 
r:I)NrTr(lIJ~~ ~pJ!"!,,	 iiiir vALUE. VALUES 0> .... 

LOSS OF POWER 

a.	 4. 16 kv Emergency 'Bus Undervo l ta qe volts with a volts with a 
(Loss of Voltage) ~ ± l second time delay ~ ~ ~ second time delay 

C1 

b.	 4.16 KV Emergency Bus Undervoltage vol ts with a volts with a 
;..­

(") 

(Degraded Voltage)	 ~ } ~ second time delay ~ : ~ second time delay 
trl 

:I§J 
;0 .......
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! 
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TARLE 4.3~2 (Cont1nuedL 

ENGINEERED SAFETY FEATURE ACTUATION SVSTE~' INSTRUMENTATION SURVEILlANCE REQUIREMENTS I:
~

I ~ 

OPERATING · <:.> 

CHANNEl MODES IN WHICH 
CHANNEL CHANNEL FUNCTIONAL SURVEIllANCE	 l~

~11~rT,n"'lIl Il~TT	 r-lIrl' V ,.". wnnll-rynu Tr,...".. n ... nll. hr-n . _.. _--_._.- _.. _.	 ....;:- .. ~.: .. ;~.; ;:..;:; it.~'t:";; '"I"'''; · -J----	 ; <:.> 
• 0"> ....

LOSS OF POWER 
a.	 4.16 kv Emergency Bus 

UndervQltage (loss of 
\/0ltage) 5 R M 1. 2. 3 

b. 4.16 kv Emergenc~ Bus 
vUndervoltage ( egraded .:,s.. 

Voltage)	 S R K 1, 2. 3 M 

" 

S =at least once per 12 hours
 
R = at least once per lB months
 
H = at least once per 31 days
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ELECTRICAL POWER SYSTEl"S 

SURVEILLANI;:E REQUIREMENTS 

4.8.l.l.X Each diesel generator shall be demonstrated OPERABLE: 

a.	 At least once per 18 months during shutdown by: 

1.	 Si~lating a loss of offsite power in conjunction with 
a safety injection actuation test signal, and: 

a)	 Ve~;fying de-energization of the emergency busses 
and load shedding from the emergency busses. 

b)'	 Verifying the dieseJ starts from ambient condition 
on the autoGstart signal. energizes the emergency 
busses with permanently connected loads, energizes 
the auto~connected emergency loads through the load 
sequencer and operates for> 5 minutes while its 
generator is loaded with the emergency Toads , ­

c)	 Verifying that on diesel generator trip3 the loads 
are shed from the emergency busses and the diesel 
re-starts on the'automstart signal. the emergency 
busses are @n@rgized with permanently connected 
loads r the auto-eonnected emergency loads are 
energized through the load sequencer and the 
diesel operates for> 5 minutes while its generator 
is load~ with the ~e~gency loads. 


