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. UNITEDSTATES . 

NUCLEAR REGULATORV COMMISSION 
WASHINGTON, D. c. 2OH5 

April 10, 1980 
, .. ,-, 

Docket No. 50-331 

Mr. D~ane Arnold, President
 
Iowa Electric light &Power Company

P. O. BoX: 351
 
Cedar. Rapi ds, }owa_~~~E_6~_
 

Dear M;~ Arnold: 
. .'::.','.,:.,.-.
 

.' , .
 

The COmmission has issued the enc10sedllllllllllillllFaci1ity 
Opera~ing License No. DPR-49 for the D~enter. This 
amendment consists of changes to the Technical Specifications in response 
to your following applications: (1) August 30,1977, as revised March 18, 
1980, (2) October 22, 1979, as revised April 9, 1980, and (3) March 4, 1980. 

• 1"'-'" ".' • 

This amendment incorporates provisions into the Technical Specifications
for (1) modifications associated with degraded grid voltage protection,
(2) installation of the end-of-cyc1e recirculation pump trip, and 
(3) modifications in conjunction with the Mark I Containment Long Term 
Program. . 

Copies of the Safety Evaluation and Notice of Issuance ~e also enclosed. 

Sincerely, 

.... 

Thomas . Ippo1i 0, Chief 
Operating Reactors Branch #3 
Division of Operating Reactors 

Enclosures: 
1. Amendment No. 58 
2. Safety Evaluation

--3.··t{otlce-------- ­

cc w/enc10sures:
Setf next- page· 



Mr. Duane Arnold 
Iowa Electric Light &Power company - 2 - April 10, 1980 

cc: 

Mr. Robert Lowenstein, Esquire

Harold F. Reis, Esquire

Lowenstein. Newman, Reis and Axelrad
 
1025 Connecticut Avenue, N. W.
 
Washington, D. C. 20036
 

Office for Planning and Programming

523 East 12th Street
 
Des Moines. Iowa 50319
 

Chairman, Linn County
Board-of 'Supervisors

Cedar Rapids, Iowa 52406
 

Iowa Electric Light &Power Company
ATTN: Ellery L. Hammond 
P. O. Box 351 .
 
Cedar Rapids. Iowa 52406
 

Director. Technical Assessment Division
 
Office of Radiation Programs (AW-459)

US EPA
 
Crystal Mall #2
 
Arlington. Virginia 20460
 

U. S. Environmental Protection Agency

Region VII
 
ATTN:' EIS COORDINATOR
 

" 1735 Baltimore Avenue 
Kansas City. Missouri 64108 

Cedar Rapids Public Library
 
426 "rhird Avenue, S. E•
 

. Cedar Rapids. Iowa 52401 



UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

WASHINGTON. D. c.20555 

IOWA ELECTRIC LIGHT AND POWER COMPANY 
.CENTRAL "tOWA· POWER· coOPERATIVE 

cORN BELT· POWER· COOPERATIVE 

DOCKET NO. 50~331 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 58 
Ltcense No. DPR-49 

1.	 The Nuclear Regulatory Commission (the Commission) has found that: 
.	 - -------- ._- -----­

'A.	 The applications for amendment by Iowa Electric Light-and Power
 
Company, Central" Io"wa Power Cooperattye, and Cor~ Belt Power
 
Cooperative (the licensee) dated August 30, 1977 (supplemented

March 18, 1980). October 22. 1919 (supplemented Aprtl 9, 1980),

and March 4, 1980, comply with the standards and requirements
of the Atomic Energy Act of 1954, as amended (the Act), and the 
Conmission's rules and regulations set1'brth in 10 CFR Chapter I. 

B. The facility will operate tn conformity with the applications, the 
provisions of the Act, and the rules and regulations of the 
Conmissioni 

C• There is reasonabl eassurance (1) that the activities authorized 
by this amendment can be conducted without endangertng the health 
and safety of the public. and (it) that such activi"ti"es will ~e 
conducted in compHance with the Comnission's regulationsi 

D.	 The issuance of this amendment will not be inimical to the common 
defense and security or to the ~ealthandsaf~tyof ~he pub11 '-i_ 
and 

E.	 The issuance of this amendment is in accordance with 10 CFR Part 
51 of the Commission's regulations and all applicable requirements
have been satisfied. 

2.	 Accordingly, the license is amended by changes to the Technical Specifi­
cations as indicated in the attachment to this license amendment and 
paragraph 2;C;-(2) of-Facility-Operating licenseNo~-DPR-49-i"s- hereby
amended to read as follows: 
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(2) Techni-eal Specifications 

The Technical Specifications contained" in Appendices A and B, 
as revised through Amendment No. 58, are hereby incorporated
in the license. The licensee shall operate the facility in accor­
dance with the Technical Specifications. 

3. This license amendment is effective as of the date of its issuance. 

FOR THE NUCLEAR REGULATORY COMMISSION 

..., -,/ ~ 
~~-tv''f-) 
Tfloma~K. Ippol1 to, Chi ef 
Operating Reactors.Branch #3 
D1v1s1onof{)perat1n9~Reactors 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: April 10, 1980 



ATTACHMENT TO LICENSE AMENDMENT NO. 58 

FACILITY OPERATING LICENSE NO. DPR-49 

DOCKEr NO ~5O:=331 

Replace the fol l owing pages of the Appendi x "A" Technical Specifications
with the enclosed pages. Tne revised pages are identified by Amendment 
Number and contain vertical lines ind1catin~ the area of change. 

3.2-4
 

3.2-14
 

3.2-15
 

3.2-23
 

3.2-26
 

3.2-34
 

3.7-14
 

3.7-41
 

3.8-2
 

*3.8-11
 

3.8-12
 

*No change. Provided for,convenience 



LIMITING CONDITION FOR OPERATION
 

Recirculation Pump Trip 

(ATWS) ------ ---- ­

The limiting conditions for operation
for the instrumentation that trips
the recirculation pumps as a means 
of limiting the consequences of 
a failure to scram during an 
anticipated transient are given
in Table 3.2-G. 

(EOC) 
. 

The limiting conditions for 
operation for the instrumen­
tation that trips the recir­
c:uta~'-OffpunlpS-(Uiring-tur~-·­
stop valve or control valve
fast closure for transient 
margin improvement (espec,1ally
for end of cycle) are given . 
in Table 3.2-G. 

. . 

Amendment No. 58
 

SURVEILLANCE REOUIREHENT
 

G. Recirculation Pump Trip 

--. ---Instrumentation and log;c 
shall be functionally tested,
calibrated, and response time 
tested as indicated on Table 
4.2-G. 
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nigh I\lftbient TeMp­
erAture 

IIPCI EquipllClnt RoQlll, ~ A50 deg. P (3) 4 Inst •
 
lIigh 01 ff. Teapeor3.ture ..
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DAEC-l
 

NOTES FOR TABLE 3.2-8
 

1. Whenever any CSCS subsystem is required by Subsection 3.5 

to be operable, there shall be two operable trip systems. If 

the first column cannot be met for one of the trip systems, 

that trip system shall be placed in the tripped condition or 

~~e reactor shall be placed in the Cold Shutdown Condition 

within 24 hours. 

2. Close isolation valves in RCIC subsystem. 

3. Close isolation valves in HPCI subsystem. 

4. Instrument setpoint corresponds to 18.5" above the top
 

of active fuel.
 

5~ HPCI has only one trip system for these sensors. 

6. The relay drop-out voltage will be measured once per operating 

cycle and the data examined for evidence of relay deterioration. 

7. Four andervoltage relays with integral timers per 4 KV bus , 'l'be 

relay output contacts are connected to form a one-out-of-two-tw'1ce colnci­

-cenl: LOliC'lii4cru. With enerelay inoperable,op'eratlo11-mayproceed -pt~ 

vided that the inoperable relay is placed in the tripped condition within 

one hour. 

3.2-15 
Amendment No. 58 
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t TABLE 3.2-G 
::s 
rt-

INSTRUMENTATION THAT INITIATES RECIRCULATION PUMP TRIP . ~ 

U1 co 
Mill1.. Number of 
Operable Instrument	 ....r of Inlt.-.-nt 
Channels per Trip' Ins trUlllent . Trip level Setting ChanaelsProvtded Action 

System (1)	 By Oestgn 

1 (ATWS)	 Reactor High ~ 1120 psig 4 (2) 
Pressure 

.w 1 (ATWS) Reactor Low Water ~ -38.5 tn. 1n­ 4 (2)
·N Level d1catQd levelI 
N 
W 

1 (EOC) RPTLog1c MIA 2 (3) 
1 (EOC) RPT System (Response 11.1 . ~"ec (4~ 2 l31 

NOTES FOR TABLE 3.2-G 
L 

1.	 Whenever the reactor 15 in the RUN Mode. there shall be one operable trip 5yst. for each para.ter 
for. operaUng: recirculation p~p. If this cannot bellet. the indicat~ acttonshall be taken. 

2.	 Reduce power and place the mode selector;sl'1tch in a .de other than ~he RUN Mode. 
.	 . . 

3. Two EOe RPT systems exist. either of which will trip both recirculation PlIIIPs. The syst_ will 
. be individua':'y functtonallytested IIOnthly.lf the test period for one RPT .yst_ exceeds 2 
consecutive h~urs. the system win be declared inoperllale. If both MT syst.s are inoperable 
or 1f 1', RPT system is inoperable for $Ore than 72 consecvth,.e hours • lin orderly power reduction 
shall be tntt~ated and the reactor power shall be less thlnDSS w1th1~ 4 hours. ~ . 

.. ~ 

4.	 This response: time is from initiation of turbine control valve fast closure to actuation of the.breaker 
auxiliary contact, .. ' 

*To be detennined: by testing after ,installation•. <y.'.ue to be design ft!qu1fement for breaker opening less 
difference between cycle time for loaded YS. unloaded breaker.) : . . . 

~
 ....•
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) ) llf:t1ctor Wat.er I.evel 

2) nl-y,.,ull l'.resBure 

) Reactor Pressure 

4) Auto Sequencing Timers 

'I'l\BLE 4. 2-B 

MINIMUM TES1' AND Cl\J.lnMTION FREQUENCY FOR CSCS 

Instrument 
Functional Test (9) 

(1) 

(1) 

(1) 

N/A 

Ca1libration 
Frequency (9) 

onee13 IllOnths 

Once/3 .months 

Once/3 months 

On'ce/operating 
Cycle 

Instrument 
Check 

Once/day 

None 

None 

None 

".J. 
IV 
I 

U 
0) 

5 ) 

6) 

"/) 

ADS - I.PCI or CS Pump Discharge 
Pressure Int~rlock 

Trip System BU~ Power Monitors 

l~ecircub,tion:System dIp 

(1) 

(1) 

(1) 

0~ce/3 months 

Noit Applioable 

Once/J months 

None 

None 

Once/day 

t:I 
~ 

f1 
I 

j-J 

0) Core Spray Sparger dIp (1) Once/3 months Once/day 

.1 9) Steam Line lIigh Flow (HPCI & RCIC) (1) . Once/3 months None 

lO)Stedm Line l'liyh Temp (HPCI & ROIC) (1) Oqce/operating 
~cle 

Once/day 

. . I

ll)IfPCI and' RCICSteam Line Low Pressure 
I ' 

(1) orice/3 months 
! 

None 

I 

12) HIlCI Suction Source Levels (1) once/3 months 
I 

None 

13) a. 4KVEmergQncy Power System I 

Voltage ~elays 
; fI' 

b.4KV :Emergency power System, 
vo:ltagc Relays (Degraded ;Voltage) 

Onca/operating 
Cycle 

Once/month 

~ce/operating 
c~cle . 

I 
o~ce/operating 

c~cle 

None 

None 

. loJ) Instrwnent A.e,. and battery bus 
undul'voltage' relays 

(1) Once/operating 
c~cle 

None 
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, TABLE 4.2-G 

MINltIIM TEST AND CALIBRATION FREQUENCY fOR RECIRCUlATIIH ... TRIP 
. ,r (ATWS) I9" '\ 

~ ~ 
r+ Instrument ,Channel InstrymentFuQGttoQl] Check Jt!]jbrttt,on, Frequeocy ·1 
~ 

i IReactor l11gh Pressure Once/refueltng cycle Once/refueling cycle 
U'I I
co Reactor LoW Water Level Once/refueling cycle Once/refueling cycle . I 

:! 
!

: I.! 
Logtc System FuncttonTest freguencx 

Recirculat'on PUIIP Trtp Once/refueling cycle 

.~ 

! 

. Nl~,.·;j··:;! ••.;.;~f;il~!::·:· 
. 1', . ,., :I 

Once/qp~rat1"gl 
. C,ycl~.·;> . 

, It 
.w ~ 
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I n
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~ (EOCl. 

.-I
,1'4 

i ,. 

·N/A··· ..:·-".;.;-,.: N/A\:RPT Intttate Logtc Once/Month 

RPT System: Onc~/OperattngCYCle N/A. NIA 
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DAEC-l . -.. 
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,. ;.. .. ,.,' 

LIMITING cQHOITtONS FOR OPERATioN ." .	 .. .' i 

~t"",~,c1iken-autof-po~~r-·"-·--:c--- '--;-'~-"1~~~t{onall~'t8stidonce pern opiration. : o'.....tin' eyele1n conjunction 
. with specification 4.7.A.6.l. 

ShouldOfl8 aftha twa H20.. 02 
analyzers serv'fn,the drywell 
Qrsuppriss10n pool be found 
1nop.~le, the ....1n1ng ana­

" tnert)f the s"type serving
the same campartmentshall be.. _ted for operabf11 ty once per 
week, until the defecti VI Iftl ­
ly~er is made operable. 

'....,...., 

7.	 Dl".Y'w.lll-$uppr..s1on Chantler 
11f1!mUal 'OOlite. . ," 

I.	 11ffenM••t~·_n. 
_~11·"d·lupprlss1.,.. .
 
cbambe.. ,..11 lit .uatnta1ned It .
 
..-1 to OJ"f"lurtban 1.10',I psifi ~t assptc1flecl 'fn (1) ­
aM (2) belaw: ' " 

.. . ;. ...
 
(1) VIthtn the 24-bour perfod sub-"
 

sequtat.to ,1 acing the reactor
 
in .. Run Ma4e fqllow1ng I '.' .
 

. sb'l~,_d1fferential .. ,
 
shall·.....l1shlf!l.·The ", - .:
 

.	 dtffel'lnt'tal.ay bt· decnased :. '
 
to 11Sstban1.10 paid 24 hours '
 
prior to • scheduled shutdown.
 

(2)Thi$cltffe~t111 ..y be h- .
 
I C1"IUed to '.s1 ·~,l.10psid
 

for a_xi... o" fOurllGul"$'
 
during required operd111ty 

=~,:fRm-"aU~=~-~~---- ----­
the	 ctrwen "'pr..$u.... Slf,preS- C 

sion dl"rv,.. brt~.rs. 
and tIt.SuBNsl1an CfaIJIlMr, to
 
relctor buflclint vlQUUIlI.breakers.
 

.	 , 

b.	 If the differential pressure 
. 

of
 
specification 3.7~A.1.a ~"not
 
be .tntatned Ind th* differential
. -,- -_._--------,-"-._,---------~--~------,-- ­
pressure ~nnot be rtstored 

­

within the $ubsequent six (6)

hour period. an orderly shut­

down Ina11- be--1ntt'-aU!critld"the­

reactor sball be in the Cold
 
Shutdown COndition within tne
 
folloWing 24 hours.
 

Amendment No. 58	 3.7-14 
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Due to the nitrogen additiou. :he pressu:e 1n the coutai=ent. after a 

1.OCAcould. pess1b ly U1creasevith time. Under the verst exptlct.ed 

ccnditions the containce~t. pressure vill reach 30 psig in approximately 

70 d.ays. If md wben that pressure is reached. venting frcm the eea­

tait=eut: shall be =auua117 1:d.tiated. 'the vent'1ng path will be through 

the Standby Ca. Treaen~t Syst~ in order to minimize the offsite dose. 

Following a LOCA, periodic: operation of the drywell aud torus sprays
 

may be used to assist the natural couvectiou and'4if~iOt1 mixi:g of
 

hydrogen md =neu.
 

In conjunction with the Hark I Containment Short TeI:m Program, a plant
 

unique analysis was performed which demonstrated a factor· of safety of at
 

least two for the weakest e1cent 111 the suppression chamber support system
 

and attached piping. The maintenance of.a drywe11 suppression chamber
 

differential pressure of 1.10 psid and a suppression chamber vater level
 

cor;es~nding to a dovncomer submergence range of 3.33 to 3.00 feet will
 I 
assure the integrity of the suppression c.h.amber when subjected to post-toCA
 

lLu'pp.,;,essi.Qupool hydrodynamic.forces. Design.details- are described in
 

References 5 and 6 •.
 

7. Standby Ga. -rr.aCHnt Sysum alld Secoudary Cc=taU:=e:t 

------ - -------_. ­.The secc:ca=y contd.m:l.ut is QUipel! to cin:i=!.ze my i:'Clmd level 

accide.:t. '!he reac::.,,:, =-~lc!"''!'li provides secouda:'j coutaU:::1en: during 

reac::or operation, we: ~e c!:'j'Vell is lealed aud 1:1 service; .:he 

reac:tor bu!ldiDg provides prl:a:y cout&iDlD~t when the. reactor 1s 

abut down md.~e dm'&ll 1. 

Amend!l1ent No. 58 3.7-41 



L!~~!!NGCO~uI!!O~S FOR OPE~~rION 

chargers for the 125 '101t statiol! 
batteries, a.nd one of the l:"JO 

250 volt battery chargers shall 
be operable. 

4.	 The e!::!rgency 4160 volt buses W 
aue! lA4, aud 480 volt buses l!3, 
1.34, l!9 and 1.320 shall be ener­
gi:ed and operable. 

SUR~tILLANCE R£CUIR~~~TS 

b.	 Once per Q~erating cycle the 
condition under which the 
diesel-senerator is required 
will be simulated aud a teat 
conducted to demonstrate that 
it will start and accept the 
emergency load within the spec­
ified time sequence. The diesel­
generator shall be operated 
loaded for a minimum of 5 
minutes. An inte-:-ruption of 
the diesel-senerator vill the~ 

be si=:lated to demonstrate 
that upon subsequ~t reconnec:­
tiou, it vill again aceept the 
emergeacy load vithin the 
specified time sequence. The 
results shall be logged. 

c.	 The ~antity of diesel fuel 
available shall be logged 
mont~ly and after each use of 
the diesels. 

d.	 Once a II1CIntn a sample of 
diesel fuel shall be checked 
for viscosity, vater and 
sediment. the values for 
viscosity, water and le~~en: 

shall be within the acceptable 
limits specified in Table 1 of 
AS~D975-68 and logged. 

e.	 Each diesel-gene=ator shall be 
liven an annual insp~tion i:: 
accordance with instructions 
base~ou the manufactu.er's 
recommendations. 

f.	 A sample test and record shall 
be made of each oil delivery 
before it is placed L~ the 
storale tank. 

a.	 Ivery week the specific s~a~~~1. 

the voltage and tem?er3:~re ;: 
the pilot cell a~d overal~ 

bat~ery vol~age sh~l~ ~e 

=ess~=ed and lOiied. 

h1endment No. 58	 3.3-2
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4.8 BASES: 
'r 

The monthly tests of the diesel-qenerators are conducted t.o 

demonstrate satisfactory system performance and operability. 

The test of the automatic starting circuits will prove that 

oach diesel will receive all automatic start signals. The 

loading of each diesel-generator is conducted to dem~nstrate 

proper operation at maximum expected emergency loading and at 

equilibrium operating condit.ions. Generator experience at 

o~ergenerator stations indicates that the·testingfrequeAcy 

is adequate to assure a high reliability of operation should 

the system be required. 

Each diesel-generator has two independent startinlit air s\Uloly systems. I.... 
One consists of a motor driven air compressor which automatically 

recharges two air receivers and t.he other consists of a diesel 

driven air compressor which is manually operated to recharge 

a third air receiver. During the monthly check of the diesel~ 

generator, both air start systems will be checked for proper 

operation. 

Following the tests (Dt least monthly) or other operation of ·the units I tl\e I.... 
fuel volume remaining in the diesel oil storage tank will be cheeked. 

3.8-11April IlJ7!, 



At the end of the monthly loads test of the diesel-generator, the fuel oil 

transfer pump will be operated to_ r~~~~l_ t~~_d~;,,~~~_~~~_~o_~~t:c~~he_ 

operation of this pump. The day tanle level ind~c~tor and alarm switches 

and fuel oil transfer pump control switches will be checked at this time. 

The test of the diesels once each operating cycle will be more comprehensive 

in that it will functionally test the system; i.e., it will check starting 

and closure of breakers and sequencing of loads. The units will be started 

by simulation of a loss-~f-coolant accident. In addition, a lOIS of normal 

power conditionv111 be imposed to- I1mUlatealoss--ofDff... s1tepower. The 

timing sequence will be checked to assure proper loading in the time re­

quired. After operating for a minimum of 5 minutes, an interruption of the 

diesel-generator will be simulated. After a load shed. the subsequent re­

connection will be ~hecked to assure that loading of the diesel-generator 

is again through the load sequencer in the time required. Periodic testa 

check the capability of the units to start in the required time and to 

deliver the expected emergency load requirements. Periodic testing of the 

various components plus a functional test each operating cycle are sufficient 

to maintain adequate reliability. 

LogSing the diesel fuel supply after ea~h operation <at least monthly) 

assures that the minimum fuel supply requirements will be 

Amendmen t No. 58 3.8-12 



UNITED STATES
 
NUCLEAR REGULATORY COMMISSION
 

\!~~H-'-t.l(;!Qrt4-,~.~_2~55~__ 

SAFETY EVALUATION BY THE OFFICE OF rlUCLEAR REACTOR REGULATION 

SUPPORTING At1ENDMENT NO. 58 TO LICENSE NO~ DPR-49 

IOWA ELECTRIC LIGHT &POWER COMPANY
CENTRAl IOWA POWER cooPERATIVE 

CORN BELT POWER COOPERATIVE 

DOCKET NO. 50-331 

DUANE ARNOLD ENERGY CENTER 

1.0 INTRODUCTION 

Iowa Electric Light and Power Company (the licensee) requested amendments 
to the Technical Specifications for the Duane Arnold Energy Center (DAEC)
by letters dated August 30, 1977 (Reference 1), as supplemented March 18, 
1980 (Reference 2), October 26, 1977 (Reference 3), October 22, 1979 
(Reference 4), and March 4, 1980 (Reference 5). The amendments are 
associated with degraded grid voltage protection, reactor protection 
system instrumentation., the end-of-cyc1e recirculation pump trip, and 
suppression chamber downcomers, respectively. 

2.0 DEGRADED GRID VOLTAGE 

2.1 DISCUSSION 

The NRC staff requested (Reference 6) the licensee to assess the suscept­
ibility of the safety-related electrical equipment at the DAEC to a 
sustained voltage degradation of the offsite source and interaction of 
theoffsite andonstte -emergency- poweY'-systems. -- The -1-1censeewas -requested
to either propose modifications to satisfy the positions and criteria or 
furnish an analysis to substantiate that the existing facility design has 
equivalent capabilities. By Reference 1, as revised by Reference 2, the 
licensee proposed certain design modifications and changes to the Technical 
Specifications to satisfy Reference 6. 

2.1.1 Current DAEC Design 

Thecurrentaesi 91'1 -Uses the fo11 OWl nsf scheme-for undervoltage protecti on 
and load shedding for each of the two 4160V class 1E buses: 

{l)tlne relay-on the transformer slae- of each of the twooffsfte power
supply breakers is set at 65% of 4160V. These relays will trip
their respective feeder breaker and provide a fast transfer per­
missive to the second offsite source. If both offsite sources 
drop below 65% of nominal, then these relays together will start 
the corre~ponding diesel generator and provide a loss of offsite 
power (loop) signal. 
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2.2 EVALUATION 

2.2.1 Second-Level Voltage Protection 

Reference 6 required that a second level of undervo1tage protection for 
the onsite power system be provided and stipulated criteria that the under­
voltage protection must meet. The criteria pertai ned to: (l) the se1ec­
tion of voltage and time setpoints, (2) the inclusion of coincidence
logic, (3) selection of the time delay, (4) automatic disconnection of 
offsite power sources, (5) compliance with the requirements of IEEE 
Standard 279-1971 (Reference 8), and (6) Technical Specifications for 
the second-level voltage protection monitors. 

"'Il~ _Pl'"_QPoS!:td _setpoj ntfor!he-second 1evel-undervo1tage re1 ayisbased ­
on the limiting value of voltage for continuous operation of class 1E 
equipment. This voltage is 86% of 480V and 92.2% of 4160V. The licensee's 
analysis establishes that all class 1E equipment will be adequately pro­
tected from the sustained degraded grid voltage by means of the proposed
relays set at 92.2S of 4l60V. 

The proposed modification incorporates a one-out-of-two-twice coincident 
logic scheme to preclude spurious trips of the off~jlE! PQweJ"_sources. 

- --­ ----~- ._-,_.­ -'-'~- ---- _.---­ -_.-----_._-_.------­ ~- - -_._---- -------­ _._--_. -­--._-_._­ - ._---.-------- ­ --­

The proposed time delay: (1) does not exceed the maximum time delay as 
analyzed in theDAEC FSAR, (2) win not cause any thermal dam~g~Lto_ s_afet-Y­
relatedequipment;-and(3) ha-s -asetp6fnt- witl1lrivoltage--ranges recol111lended 
by ANSI C84.l-l977 (Reference 7) for sustained operation. The time delay
is long enough to override any short duration disturbance that may reduce 
the offsite power sources and, additionally, will not cause failure of 
safety-related equipment since the voltage setpotntLs within the a.llowab1e 
tolerance of t~e equipment rated voltages. 

­



- 3 ­

The proposed modification automatically initiates the disconnection of 
offsite power sources whenever the voltage setpoint and time delay limits 
have been exceeded. 

The proposed modification is designed to meet IEEE Std. 279-1971. The 
logic for each bus is completely independent and separated from the logic 
for the other bus. Coincidence logic is used so that no single blown 
P.T. fuse or malfunctioning relay will prevent a safety action when it 
is required. All of the equipment is seismically qualified. The logic
is capable of being tested and calibrated during power operation. 

The proposed Technical Specification changes comply with the requirements 
,_··cJ:f.-Refe~ence-&-..ex~epLfol".-the_ire~ue!'lcY.of1I.1.nctt()na 1 tests, of the exi st- ' 

ing undervoltage protection relays. The circuit design is sucht~at 
these relays can be tested only by providing jumpers across the circuit 
and thUS, ShOU1"d be tested only once per operatin9 cycle (during plant 
shutdown). The licensee has agreed (Reference 2) to modify the design
of these relays, to allow monthly functional testing, during the 1981 
refueling outage. The licensee will propose appropriate changes in 
Technical Specifications for our review during the 1981 refueling outage. 

The proposed modifications comply with the staff position (Reference 6)
concerning second-level voltage protection. All of the staff1s require­
ments and design bas~ criteria have been met. The modifications will 
protect the class lE equipment from a sustained degraded voltage condition 
of the offsite power source. 

2.2.2 Load Shed 

Reference 6 required that the system design automatically prevent load 
shedding of the emergency buses once the onsite sources are supplying 
power to all sequenced loads. The load shedding must also be reinstated 

- .- -lf~the-onsite-breakers--are-tripped.--However. 'ifan -adequate basiscan..be 
prOVided for retaining the load shed feature when the loads are energized
by the onsitepower source, then the undervoltage relay setpoint initiating
the load shed should be assigned maximum and minimum limits. 

The licensee1s proposal retains tne load shedding feature on the emergency
buses when the onsite source is supplying power to these buses. The 
basis is that the load shedding_relays are set at 20.2% of nominal voltage 

-and.-durin~the_ sequencjngQ.flQacl~_QI1 _the diesel generators, bus voltage
does not drop below 72 percent of nominal. inus~a-loicrstieawi11 not' 
recur due to motor starting inrush currents. But if a diesel generator

',- breaker trips or. a _di.esel_genera~Qr vol ~~ge" drops below, 20.2 percent, for 
any reasons, a load shed of the respective bus will' recur , "Thus, the 
diesel generator breaker can close again and the sequencing of loads on 
the dieselgenerato'rcanbegin again when the diesel generator voltage 
returns.J:~~l1¢en~ee has assigned maximum and minimum limits to the 
10adshe9ding relays setpoint • 

." .... '-. 
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The basis for retention of the load shedding feature when ons1te source 
is supplying power is adequate and the assignment of maximum and minimyn
limits to the relays initiating load shedding is in compliance with 
Reference 6. 

Onsite Power Source Testing 

Reference 6 required that certain test requirements be added to the 
Technical Specifications. These tests are to demonstrate the full ­
functional operability and independence of the onsite power sources 
and are to be performed at least once per 18 months, during plant shut­
down. The tests are to simulate loss of offsite power in conjunction 
with a simulated safety injection actuation signal and to simulate 
interrupti on and subsequent- reconneetion-of-onsitepower sources. 'These 
tests verify the proper operation of the load shed system and that there 
is no adverse interaction between the onsite and offsite power sources. 

The testing procedures proposed by the licensee comply with the full 
intent of this position. Load shedding on offsite power trip is tested. 
Load sequencing once the diesel generator is supplying the safety buses 
is tested. An interruption of the diesel generator and its subsequent
reconnection to class lE buses to accept the emergency loads within the 
specified time sequence is tested. The time duration of the tests 
(five minutes' with full safety loads) will verify that the time delay.
is sufficient to avoid spurious trips. 

The proposed changes to the Technical Specifications adequately test the 
system modifications and comply with Reference 6. 

Based On the above evaluation, we conclude that the proposed modifications 
and Technical Specification changes are acceptable • 

REACTOR-PROTECTIOtt. INSTRUMENTATION 

DISCUSSION 

By Reference 3, the licensee requested an amendment to the OAEC Technical 
Specifications to modify a setpoint for reactor protection system instru­
mentation. The modification would lower the trip setpoint for initiation 
of the recirculation pump trip (RPT), associated with an anticipated 
tl"~n~tE!n:t wltb_o,llt. $CraIIJ (AIWSj 1I on .hJgh. reactor pressure fromJ 135 .psig 
to 1120 psig. The licensee's plant-unique analysis for ATWS-RPT assumed 
a pressure setpoint of 1135 psig; however, the allowable instrument 
:toJeJoa_nce Qf_!J5.p$1.9.coulcl give.a. setpoint of 115Qpsig,whlchjsnon­
conservative with respect to the analysis. The licensee determined that 
the proposed modification would ensure initiation of the ATWS~RPT within 
the pressure setpoint assumed in the plant-unique analysis when allowable 
instrument tolerance is considered. 
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EVALUATION 

The ATWS-RPT system provides a means of limiting the consequences of the 
unlikely occurrence of a failure to scram during an anticipated transient. 
Reference 9 addresses the plant response to this postulated event and 
the pressure setpoint for ATWS-RPT initiation. 

The proposed modification is conservative in that, when compared with 
the current Technical Specifications, the ATWS-RPT would be initiated 
earlier in the transient scenario and thus tend to further mitigate 
the consequences of the transient. The staff, therefore, finds the 
proposed modification acceptable. 

DISCUSSION 

By Reference 4, the licensee applied to amend the DAEC Technical Specifi­
cations for installation of the end-of-cyc1e (EOC) recirculation pump trip
(RPT). Reference 10, enclosed to Reference 4, provided the design of the 
EOC-RPT. . 

The purpose of the EOC-RPT is to provide significant improvement in the 
thermal margin of DAEC by reducing the severity of possible pressuriza­
tion transients. The EOC-RPT accomplishes this purpose by rapidly cutting 
off power to the recirculation pump motors during generator load rejection 
(turbine control valve fast closure) or turbine trip (stop valve closure). 
Th~ result of rapid power interruption is a rapid reduction in reciru1ation 
flow and a corresponding increase in the core void content during the 
pressurization transients, thereby reducing the peak transient power and 
heat flux. For DAEC, either a generator load rejection or a turbine 
trip (without bypass valve operation) is the limiting thermal event 
near the end of each fuel cycle. Since the EOC-RPTprovidesimproved
thermal margin for these limiting events, a reduction can be realized 
in the operating limit minimum critical power ratio. 

EVALUATION 

The attached interim report (IITechnical Evaluation of the End-of-Cycle
Recirculation Pwnp Trip for Duane Arnold Energy Center II ) was prepared 
fQ.r _l.I.~e by Lawrence 1i vennore laboratories, aspartofoul" technical 
assistance program. This report provides a technical evaluation of the 
electrical instrumentation and control design aspects of the EOC-RPT 
and is based upon the criteria identified in Section 7.1 of Appendix B 
of the staff1s "Safety Evaluation of the Duane Arnold Energy Center ll 

dated January 23, 1973. 

In addition, the staff has reviewed the .l tcensea' s revision (Reference 
11) of the Technical Specifications for the plant to assure that the 
response time testing recorrmended by our consul tant is included. 
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Based upon our review of the consultant's evaluation and the plant 
Technical Specifications, we conclude that the electrical, instrumen­
tation and control design aspects of the EOC-RPT are acceptable. We 
also consider the contractor's interim report to be a final report
because there is to be no further contractor effort on this subject 
for this plant. . 

5.0 SUPPRESSION CHAMBER DOWNCOMERS 

5.1 DISCUSSION 

By Reference 5, the licensee requested an amendment to the CAEe Technical 
Specifications in conjunction with Mark I Containment Long Term Program 
(LI~l modJftcat1 ons . Jhe-proposed-amendmentwouldreduse-the m'i-nimum 
suppression chamber downcomers submergence to 3.0 feet and would reduce 
the minimum differential pressure between the drywen and the suppression 
chamber from 1.30 to 1.10 psid. The licensee is shortening the length 
of downcomers as part of the LTP and, additionally, has determined that 
the existing Technical Specification limitation on ·drywe11 to suppression 
chamber differential pressure cannot be maintained with the shortened 
downcomers.· . 

2 EVALUATION 

One method of suppression pool hydrodynamic load mitigation that the Mark 
I Owners Group has adopted for the LTP is reducing the initial submergence
of the downcomer in the suppression pool to a minimum of three feet. By
shortening the length of the downcomer, the pool volume (i.e., thermal 
capacity) of the original design would be maintained. This approach. 
however, raises concern regarding the increased potential for uncovering
the downcomers and steam condensation capability, both of which could 
lead to torus overpressurization. 

5.2.1 Seismic --S10-sh' 

The potential for downcomer uncovery is addressed in the assessment of 
seismic slosh. This assessment was performed at the most extreme con­
ditions that could potentially lead to uncovering of the downcomers and 
was predicted on a minimum three-foot downcomer submergence. 

Seismic motion induces suppressionpoolwave~\tIhi~h~al'! (l)illlpart an 
oscillatory pressure 10adfrig-on the torus'shell, and (2) potentially 
lead to uncovering the ends of the downcomers, which would result in 
steam bypass of the suppression pool and ,p,o!e_n.~i~lo'l~rprt!~surization 
of -the- torus, 'sl'ibuldtfle seismic -event-occur in conjunction with a Loss 
of Coolant Accident (LOCA). To assess these effects, the Mark I Owners 
Group undertook the development of an analytical model which would pro­
vide plant-specific seismic wave amplitudes and torus wall pressures. 
This model was based on l/30-scale "shake test" data for a Mark I torus 
geom~try (Reference 12). 
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Based on the results of plant-specific analyses, using the analytical 
model, the Mark I Owners Group concluded that (1) the seismic wave 
pressure loads on any Mark I torus are insignificant in comparison with 
the other suppression pool dynamic loads, and (2) the seismic wave ampli­
tudes will not lead to uncovering the downcomers for any Mark I plant. 
This conclusion was based on the maximum calculated pressure loads and 
the minimum wave through depth relative to the downcomer exit. 

We have reviewed comparisons of the analytical predictions with scaled­
up test data, the small-scale test program, and the seismic spectrum
envelope used in the plant-specific analyses. Based on this review, 
we conclude that the seismic slosh analytical predictions will provide
reasonably conservative estimates of both the wall pressure loading and 
the wave~amp-l-1-t-udej -forthe-range~of~Markl- plant condit; ons. 

Since the maximum local wall pressures were found to be less than 0.8 
psi at a 951 upper confidence limit, the Mark I Owners Group has proposed
that the seismic slosh loads may be neglected in the structural analysis. 
We agree that the seismic slosh loads are insignificant in comparison
with the other suppression pool dynamic loads. On this basis, we con­
clude that neglecting seismic slosh loads for the plant-unique analyses
is acceptabl e. 

The results of the slosh wave amplitude predictions indicate that, within 
the local area of maximum amplitude and with maximum suppression pool
drawdown (resulting from ECCS system flows), the slosh waves will not 
cause uncovering of the downcomers. We have reviewed the assumptions
used in these analyses and conclude that they are sufficiently conserva­
tive. Based on the above discussion, we find the proposed change
acceptable. 

5.2.2 Condensation Capability 

Condensation capability of the suppression pool is a function of the 
local pool temperature in the vicinity of the downcomer exit. Full 
Scale Test Facility (FSTF) test results (Reference 13) and foreign 
test data (Reference 14) have shown that thennal stratification occurs, 
and becomes more severe as the downcomer submergence is reduced. The 
most severe thermal stratification has been observed in low flow tests 
with a quiescent pool. However, in actual plant conditions, the Residual 
Heat~ Removal .(RHRJ system-and Safety Relief-Valve (SRV) discharge pro­
vide sufficient long-tenn pool mixing to minimize thennal stratification. 
Even with verticle thermal stratification, we have detennined that the 
high energy reposition is accompanied by anincreasedflowandmixing~ 
which prevent overpressurization" of the torus. In addition, the analytical 
predictions of the torus pressure and bulk temperature response have been 
found to be conservative when compared with FSTF test data for plant 
simulated initial conditions. The local temperature variation in the 
pool which has been observed in tfle test data is not significant to 
the structure, and. therefore, need not be considered in the structural 
analysis. 
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Based on this assessment, we conclude that a minimum initial downcomer 
submergence of three feet is acceptable, and there is sufficient conser­
vatism in the containment response analysis techniques to accommodate 
the effects of thermal stratification. 

5.2.3 Differential Pressure 

The introduction of a positive pressure differential between the drywell
and the suppression chamber air volume reduces the height of the water 
leg inside the downcomers. The reduced water leg permits the downcomers 
to clear earlier in the LOCA transient with the drywell consequently at 
a lower pressure.. This effect reduces both the downward and upward 
pressure loads on the torus! __ Jb~_DAEC Rbnt-lJnjqu~ mjnimum qjfferential 
pressure was reviewed and approved (Reference 15) by the staff as part of 
the Short Term Program (STP). 

To evaluate the proposed modification to the previously approved minimum 
differential pressure, the staff evaluated the combined effects of both 
downcomer shortening and the reduction in differential pressure on torus 
pressure loading. A sensitivity analysis was perfonned based upon the 
methodology accepted by Section C of Reference 15. The effect of the 
downcomer shortening taken independently, was a reduction in both the 
downward and upward torus pressure loads. The effect of reducing
differential pressure taken independently, was an increase in both down­
ward and upward torus pressure loads. The staff found the net effect, , 
however, to be a reduction in the magnitude of both the downward and the 
upward torus pressure loads as compared with those found acceptable by 
Reference 15. 

Since the proposed modification provides an increased safety margin for 
torus pressure loads previously found acceptable for the STP (Reference

_15J,_ w~LcQllclude., that ,_tntheJnter'fm,unti l-the LTP i scomp]eted,. the 
proposed modification is acceptable. Therefore, we find the proposed
Technical Specifications acceptable.. ..

6.0 ENVIRONMENTAL CONSIDERATIONS 

We have determined that the amendment does not authorize a change in 
effluent types or total amounts nor an increase in power level and will 
not result in any significant environmental impact. Having made this 
aetenniJiatfClif;C-we' nave"ftirtner 'concluded that tl1eameridment involves an 
action which is insignificant from the standpoint of environmental impact.
and pursuant to 10 CFR Section. 51.5(d)(4) that an environment~l imp~ct 

'statement;-of-negatr'ie'aecli'ration arid environmental impact appraisal
need not be prepared in connection with the issuance of the amendment. 

7.0 CONCLUSION 

We hav~ con~l~d~d, ba~ed on the considerations discussed above. that:
 
(l) because'th~~mendrnent does not inyol ve a st gnifi cant increase in
 

" th~tPl"g~,~~,tJUy;~m 9m~equ~nces of accidents previously considered and
 
~~~~"~~~_':~;',-':·;:.:.'~~.':::~~_'~~s~-: -~~~':t.~~:t~::~'_. _~_,~·:l_:.\:::~:·~'·~~:./~:·_':'.<~;:::::L7~-:'·. ..". --:. -"~:~ ---- .:-"'" - " 
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does not involve a significant decrease in a safety margin t the amend­
ment does not involve a significant hazards consideration t (2) there is 
reasonable assurance that the health and safety of the public will not 
be endangered by ope~ation in the proposed manner, and (3) such activ­
ities will be conducted in compliance with the Commission's regulations
and the issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public. 

Dated: April 10, 1980 

Attachment: 
Technical Evaluation of the 

~l1d-Qf-C~t;leR_E!<:ir~~lation .
 
Pump Trip for the Duane
 
Arnold Energy Center
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Department. 
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TECHNICAL EVALUATION OF THE END-OF-CYCLE
 
RECIRCULATION PUMP TRIP
 

FOR
 
DUANE ARNOLD ENERGY CENTER
 

(Docket No" 50-331)
 

~ L. R. Peterson 
Lawrence Livermore Laboratory, Nevada 

1. INTRODUCTION 

Iowa Electric Light and Power Company (IEL&P) by its letter dated 
October 22, 1979 [Ref. 1], applied to amend the Technical Specifications 
for the Duane Arnold Energy Center (DAEC) for installation of end-of-cycle 
(EOC) recirculation pump trip (RPT). The design of the EOC-RPT feature for 
DAEC is described in General Electric Company (GE) report NEDO-24220, 
-Basis for Installation of Recirculation Pump Trip System - Duane Arnold 
Energy Center," [Ref. 2], which was submitted with the proposed change to 
the DAEC Technical Specifications, RTS-1l6 [Ref. 3]. 

• 

The EOC-RPT feature is installed to improve the thermal margin of 
a boiling water reactor (BWR) near the end of each fuel cycle by reducing 
the.6everity of possible pressurization transients. The RPT accomplishes 
this objective by rapidly cutting off power to the recirculation pump 
motors during generator load rejection (turbine control ~alve fast closure) 
or turbine trip (-stop yahe closure). This results in a rapid reduction in 
recirculation flow and increases the core void content during a pressuriza­
tion transient, thereby reducing the peak transient power and heat flux. 



2. DESIGN DESCRIPTION
 

The design for .the EOC-RPT installation at the Duane Arnold 

Energy Center is described in a GE report, NEDO-?4220 [Ref. 2]. The 

EOC-RPT is part" of the reactor protection system (RPS) because lOt is an 

essent1 al . suppl-ement to the reactor scram system. All components of the 

EOC-RPT system are Class IE. 

The EOC-RPTis required to quickly shut down both BWR coolant 

reclrcul ati on pumps when closure---of-allfouttUrbi "estop val yeS occurS,or 

when fast closure of all four turbine control val ves occurs. An EOC-RPT 

trip may occur, but is not required, when one turbine stop valve or one 

turbine control val ve remai ns open. To mitigate pressur1 zation transi ent . 

effects, the EOC-RPT must shut down the recirculation pumps within approxi­

mately 200 ms after initial closure movement of either the turbine stop 

valves or the turb;'ne control valves. 

The EOC-RPT install ation is composed of sensors that detect 

cl o&.~~[';J4..Ehie.turbine stop valves or fast closure of the turbi ne control 

val ves ~A relays, logic- ci rcuits, and fast-act; ng ci rcuit breakers that 

interrupt the current from the recirculation pump motor-generator set 

generators to the recirculation pump motors. When the redundant RPT • 
------_.-----'------ - ­

breakers-tripo-pen,the reEircuiatfon -pumps-coast down· under their own 

inertia. To satisfy the reactor protection system (RPS) single-failure 

cri~erion, the EOC-RPT has two almost identical divisions that actuate RPT 

in a one-out-of-two configuration. Either -of the two RPT divisions 

operates independent .breakers in the supply circuits of both recirculation 

pumps. 

Turhtne stop valve closure is detected by four position switches 

that open when the essoctated stop valves are less than 90 percent open. 
. .. -­. ­

Turbine control valve fast closure is detected by four pressure switches in 
....._.....-...-_...... _~~ 

. -­



the hydrau1 ic control system for the valves. The pressure switches open
 

when the hydraulic control fluid pressure decreases below ,the trip level.
 

The-stopvalveposition--sensors-and the control valve hydraulic pressure
 

sensors for RPT are the same ones used in the reactor scram system to
 

initiate scram when turbine stop valve closure or turbine control valve
 

fast closure occurs.­

. The actuation of any RPT sensor causes an associated electro­
" magnetic re1ay~to de-energize. The ~ontacts of these relays are· combined 

in logic circuits with contacts fro~ an operating bypass and contacts from 

a key-controlled manual bypass switch. The logic circuits control current 

to the trip circuits of the RPT circuit breakers. The operating bypass 

~tsabl~i.__theBPTsy..s..t.em...w.beLtu1"bjne_Jlrst-stage pressure is less than that 

for 30 percent reactor power. The same operating bypass concurrently
.' . . 

. disables the turbine inputs to the scram system. A manual bypass switch 

allows each RPT division to be -disabled and placed out of service for 

maintenance or testing. 

The fast-closure sensors from each of two turbine control valves 

provide 'inputs to one RPT division and the sensors from the other two 

turbine control valv~s pro~ide inputs to the second RPT division. Similar­

ly. the position switches from each of two turbine stop valves provide 
, , 

inputs to one RPT division and position switches from the other two stop 

valves provide inputs to the other RPT division. The sensor relay contacts 

for each RPT division are arrangeu to form a two-out-of-two logic for the. 

-fast -closure-of-control--valves--and--atwo-out-of-two logic -for closure of 

the stop valves. _ The operation of either logic in a RPT division will 

actuate the EOC-RPT feature • .. 



3. EVALUATION 

The EOC-RPT feature is part of the. reactor protection system and 

is an essential suppl ement .to the reactor scram functi on. The EOC-RPT is 

required to comply with the criteria of .IEEE Std-2~9-1971 [Ref. 4], I~EE 

Std-323-1974 [Ref. 5], and IEEE Std-338-1977 [Ref. 6] and with· General, 
Design Criteria. 13, 2Q through 24, and 29 of 10 CFR 50, Appendix A [Ref. 

7]. 

The EOC-RPT system at Duane Arnold Energy Center is similar to 

that previouslyapproved'by NRC for Browns Ferry, Unit 1. The two RPT 

divisions are physically and electrically independent. The sensors and 

relays providing inputs to the RPT systems originate from two separate 

Class IE scram channel s , The signal channel s are properly grouped and 

separated to provide independence between the corresponding scram channels 

and the associated RPT divisions., The scram and RPT logic relays are fail­

safe and wi11 go to the tri pped state on Icss-of-pewer or 1oss-of- input 

signal from each sensor. 

The RPT circuit breaker control and trip circuits are not fail­

safe, and will not trip on loss of power. The RPT circuit breakers that 

interrupt the current to the recirculation pumps require power to actuate. 

For this reason, the RPT logic circuits, control circuits, and trip cir- • 

- cu1ts··-operateon 125 'Ide.· Each RPT division is supplied by a separate 

Class IE-rated 125 -Vdc battery power supply with 30 amp inline fuses for 

~he.positive and negative lines from the battery supply. 

Separate 10 amp branch fuses protect the RPT ci rcuit breaker 

elevating-mechanism circuits; 15 amp branch fuses protect the 1{)cal breaker 

closing circuits, the control room breaker closing circuits, and the 

1ndJcator light ct rcutts. These branch fuses i sol ate the ctrcufts fr-om the 

breaker trip circuits so that a short circuit in the elevating or closing 

functions of the breaker will not disable- breaker trip actuation. A relay 
. -.-.: 

- S ­
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in each RPT division senses loss of power to the trip circuit in that 

division and actuates an "RPT Power. Not Available" annunciator in the 

control room. In addition, indicating lights are provided in the control 

room to monitor the trip coil circutts and the position of the tri p 

breakers. The NRC has previously found that this departure from fail-safe 

design is acceptable. 

There is one interconnection between each EOC-RPT division and a
 

non-safety syst~m. When each RPT breaker tri ps , auxt l tary relay contacts
 
~ . 

in the RPT breaker actuate a control circuit for the recirculation pump 

motor-generator (M-G) set to de-energize the M-G set after the RPT breaker 

interrupts the current from the M-G set to the recircul ation pump motor. 

This' interlpck . is adequately isolated so that no credible failure can 

prevent proper RPT action. 

An operating bypass automatically disabl es the RPT system when
 

the reactor is operating at less than 30 percent power. The operating
 

bypass is annunciated automatically in the control room.
 

Each RPT division can be bypassed manually by use of an out-of­

service keyswitch which is administratively controlled. 'Use of the out-of­

service keyswitch bypass produces a suitable annunciator indication in the 

control room 'When .the keyswitch is turned to the '.'RPT SYS INOP" position. 

The proposed technical 'specifications for the Duane Arnold Energy 

Center provi de-sui tab1e restrictions tol imt-t operating power 'When one Or 

both of the EOC-RPT divisions are inoperable • 

.. 
Capabil ity to check the RPT sensors and logic is provided by 

operating each valve, one at a time. Lights across the relay contacts in 

the logic indicate_p~?_p_~_r operation at t!!.a!._p()int. Th_eRPT djvisJQnS eto 

not. need to be bypassed to .conduct such. ~es~s. During periodic testing of 
.. • .. .. oO.. ... .. • • . .. - _. .. •.• • 

_tAe. _sSr:~ 1.Q9tc& .w~er). t l40 t!lr~!n~,.~~oP _Y~1.~~~}r-e.()p'~r.atg~:t .s.i/!l~Jta.n_eQusJY, 
....- __ .~ - .--~ -.-- -; - ._-- _ : - - - ~ 

..~,!t~:. ~ff~c,ted .RPI dj vi ~io'1. )'!ust, ~~ J~YP~$~~d. prj efl1 t~. 'pr1!Y~rl~ R'pT.a.c~_ua.-
~ __ .oO _ • ... _. • 10_.. ... _...... ... 10 . ~ _ .. .. _ _ _'... • ". __ . •_. .. _ .:.. .~ ~ 

tion. The bypass is accomplished by use of the EOC-RPT system out-of-­

servtce keyswitch during the scram-logic test. ""'__,_.....~_.. 



The proposed technical specifications for Duane Arnold Energy 

Center specify monthly functional checks of both the EOC-RPT initiate logic 

and scram logic. We consider monthly testing of 'the EOC..:RPT il1l)ut· sensors 

and logic circuits to be adequate for providing timely indications of 

system fai 1ure. 

Although the purpose of the RPT is to mitigate a core-wide pres­

surization transient, the desired thenna1 margin advantage can be realized 
~ 

,'. 
,. 

only if the in\tiating events are sensed on an anticipatory basis, rather 
. 
~. than by monitoring reactor pressure directly. The use of pressure' switches 

to sense the loss of hydraulic control fluid pressure to each turbine 

control valve fs adequate to anticipate fast closure of those valves.:. 

Simil arly ,posit; on switches set to tti p at 90. perc~ntopen-will adequately 

anticipate closure of the turbine stop valves. The EOC-RPT is not given 

credit for any other initiating events. 

To be effective, the RPT must be initiated almost immediately•. 

GE states that their analysis shows that manual initiation of a prompt trip ... 
~.~ .. of the recirculation pumps, at any "reasonable point after the time when.~ . 

... 
automatic action should have occurred, will not produce a significant 

improvement on the situation. The power to the recirculation pump motor­

,	 generator sets can be tri pped manually from the control room. Therefore, 

provisions for manual initiation of the EOC-RPT feature are unnecessary. 

The RPT feature is required to reduce recirculation-pump flow. 

after either the turbi ne control val yes or fhe- stop valves startcloslng, 

and within a delay time assumed in the transient calculations for that 

oper~ting cycle. The licensee and GE have specified that the RPT circuit 

breakers will have a maximum interrupting time of 135 ms. The remainder of 

the shutdown time will include system action, sensor response, logic 

response, and pumpcoastdown. 

The licensee and G;include time-response tests during initial 

~esting of the EOC-RPT installation toconfinm· that the system time 
..:~- ""':""--4~'-response, consisting of coastdown time 'and" delay time, is 'less than that" ""-'-" 
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assumed in the applicable transient calculations. However, the licensee. . 

has not included anYPr"9."isions in the technical specifications for subse­
------ -_.- --_0 __ - :- • .__.. __," e .. _. •• ....:.____ __ " __ •• __ • _ • • 

quent t ime- response 
time response. 

testi ng that woul d detect 
., 

any degradati on of system 

We concur with the proposed surveillance requirement in the Duane 
Arnold Energy CenterOTechnical Specifications that functional tests of the 
EOC-RPT circuit breakers be conducted once per operating cycle. We further 
reconmend testmg the EOC-RPT system' response time from inithl closure 
movement of the turbine ostop valves or control valves until· recirculation 
pump shutdown or, alternatively, measuring the RPT circuit breaker inter­
rupting time with suitable correlation of that measurement to othe EOC-RPT 
Syst~- response time. --T~ b~-tt;':-meet-the-cri ter1a--o:r-:IEEE Std-33g"1971, 
Section 6.3.4, these time-response tests should be made prior to each op­
erating cycle for both EOC-RPT divisions as part of theoRPT circuit breaker 
functional checks. 

~ 

:J: .... 
.': 

• 

.. 

-. -- ~:-- ...­



4. CONCLUS IONS
 

Considering the separation, independence, and isolation of the 

two EOC-RPT divisions and their respective inputs,. circuits, and power 
suppltes, the EOC-RPT feature for the Duane Arnold Energy Center meets the 

criteri a of I£'EE Std-279-1971, IEEE Std-323-1974 and General Des; gn 
Criteria 13, 20 through 24, and 29 of 10 CFR 50, Appendix A. We recommend 

approval of the. EOC-RPT system design as submitted by the 1icensee. We 
. . 

"~} so reconmend approval of ~~~~~p~~:~ ch~nge for. the addition of an 
EOC-RPT feature at" Duane Arnold Energy Center·to DAEC Technical Specifica­
tions' (RTS-1l6). 

To better fulfill the criteria of IEEE Std-338-1917, we reconmend . 
that suitabl erequirements for time-response tests of the EOC-RPT system 
prior to each operating cycle be included .in the Surveillance Requirements 
of the Technica{'Speci ficati ens. . Such time-response tests should be 

designed to verify that the EOC-RPT system response time is less than the 

response time .assumed in the applicable transi ent calcul ati ons for the 
.. corresponding operating cycle.. . . . 

• 

.. 

. - -~ "'.' . 

~ .,S:»~~ .... '~:~~...~'?'!::>~".~~,~~~·'';'''~.'!'100~~-~~ •.•.·'~'''...•.-.....-._'!_. =c: 
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ATTACHMENT TO LICENSE AMENDMENT NO. 58 

FACILITY· OPERATING LICENSE NO. DPR-49 

DOCKET NO. 50-331 

Replace the following pages of the Appendix nAil Technical Specifications
with the enclosed pages. The revised pages are identified by Amendment 
Number and contafn vertical lines fndicatin~ the area of change • 

._- ... - -_._.. _--_.---. 
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3.2-15
 

3.2-23
 

3.2-26
 

3.2-34
 

3.7-14
 

3.7-41
 

3.8-2
 

*3.8-11
 

3.8-12
 

*No change. Provided for convenience 
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-331 

iOWA ELECTRIC LIGHT AND POWER COMPANY, ET AL 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) has issued 

Amendment No. 58 to Facility Operating License No. DPR-49 issued to Iowa 

Electric Light and Power Company, Central Iowa Power Cooperative, and Corn 

Belt Power Cooperative, which revises the Technical Specific~ti(ms for 

operation of the Duane Arnold Energy Center, located in Linn County, Iowa. 

The amendment is effective as of the date of its issuance. 

The amendment incorporates provisions into the Technical Specifications 

for (1) modifications associated with degraded grid voltage protection, . 

(2) installation of the end-of-cycle recirculation pump trip, (3) modifi­

cation of a reactor protection instrumentation set point, and (4) modifica­

tions associated with the containment suppression chamber. 

The applications for the amendment comply with the standards and require­

ments of the Atomic Energy Act of 1954, as amended (the Act), and the 

______________Conmjssjon_~srulesand regulations. The-Commission hasmade--appropriate 

findings as required by the Act and the Commission's rules and regulations 

in 10 CFR Chapter I, which are set forth in the license amendment. Prior 

public notice of this amendment was not required since the amendment does 

n~tin",olve a significant hazards consideration. 
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The Commission has determined that the issuance of this amendment will 

not result in any significant environmental impact and that pursuant to 

10 CFR Section Sl.S(d)(4) an environmental. impact statement or negative 

declaration and environmental impact appraisal need not be prepared in 

connection with issuance of this amendment. 

For further details with respect to this action, see (1) the applica­

tions for amendment dated August 30, 1977 (supplemented March 18, 1980), 

October 22, 1979 (supplemented April 9, 1980), and March 4, 1980, (2) Amend­

ment No. S8to License No. DPR-49, and (3) the Comiss10n's related Safety 

Evaluation. All of these items are available for public inspection at the 

Commission's Public Document Room, 1717 HStreet, N. W., Washington, D. C. 

20555, Attention: Director, Division of Operating Reactors. 

Dated at Bethesda, Maryland this 10th day of April 1980. 

FOR THE NUCLEAR REGULATORY COMMISSION 

-, ~-
~-~pti1«O, Chief 

Operating Reactors Branch 13 
Dj'lt~tQ!I_QfJ)~r~'tingJ~eac~Q!"_~ ~ _ 
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