Proposed Change RTS 117 To
The Duane Arnold Energy Center

Technical Specifications

The holders of License DPR-49 for the Duane Arnold Energy Center propose to
amend Appendix A (Technical Specifications) to said license by deleting
current pages and replacing them with the attached new proposed pages. A
list of the affected pages is attached with the proposed new pages.

Justification for the MCPR changes is contained in Supplemental Reload
Licensing Submitted for DAEC Reload 4 (NEDQ-24234). The remainder of the
changes are justified by the need to make administrative improvements and to
adopt more current and generic definitions and terminology.

The MCPR Timits proposed for 8 x 8 fuel are higher than those contained in
the analyses. As the Timits for this type fuel are derived from transient
analyses which are expected to change from cycle to cycle, Iowa Electric
Light and Power Company has applied a small margin (.02).
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v ﬂ 22. 'rnStrumentation,
'Va.- Instrument Ca]1brat1on - An 1nstrument cal1brat1on means
“the ver1f1cat1on or adJustment of an 1nstrument s1gnal out--"
f put $0- that it corresponds w1th1n acceptable range and
”'r;accuracy, to a known value(s) of the parameter wh1ch the
:T1nstrument mon1tors The acceptable range and accuracy of
vian 1nstrument and 1ts setpo1nt are g1ven 1n the system des1gn Tt- A
' contro] document ‘and these setpo1nts are used in the Techn1ca]'

_Spec1f1cat1ons.
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 SAFETY LIMIT 8

_ LIMITING SAFETY SYSTEM SETTING

- 1.1 FUEL CLADDING INTEGRITY

f App]1cab1]1ty
"'Appl1es to the 1nter-related

" variables associated with
fuel thermal behavior.

© Objective:

To establish limits which .

ensure: the 1ntegr1ty of the
fuel cTadd1ng

~ Specifications:

Reactor Pressure > 785 ps1g
and Core Flow > 10% of Rated.

The: ex1stence of-a minimum .

critical power ratio (MCPR) less

than 1.07 shall constitute
violation of the fuel cladding
integrity safety limit.

Core. Thermal Power Limit (Reactor

2.1 FUEL CLADDING INTEGRITY

51Appl1es to tr1p sett1ngs of -

" Pressure < 785 psig or Core Flow

< 10% of Rated

- shall not exceed 25 percent of
rated thermal power.

1.1

ﬁ[“,When the reactor pressure is < 785 .
- psig or core flow is less than 0% o
of rated, the core thermal power

1

'Appl1cab111ty

the instruments .and devices

which are provided to prevent

the reactor system safety

limits from be1ng exceeded o

?iI”Ob]ect1v

To define the Tevel of the

_ process variables at which . -

automatic protective action
is initiated to prevent the
fuel cladding integrity

s safety limits from ‘being
exceeded.

. K RSpec1f1cat10ns

The 11m1t1ng safety system

settings shaTT be as spec1-

-f1ed beTow

. . Neutron Flux Tr1ps

1. - APRM High FTux_Scram
When In Run Mode.

For operation w1th the
fraction of rated power
(FRP) greater than or
~equal to the maximum
fraction of limiting
power-density (MFLPD),
the APRM scram trip set-
point shall be as shown -

S < (0 66W + 54)

w1th a maximum setpoint

.~ of 120% rated power at
100% rated recirculation
flow or greater.

II”;On F1g 2.1-1- and shaTT be;.*qf




16 C.

_LIMIT

* SAFETY LIMIT

ING SAFETY SYSTEM SETTING

- Power Transient - Where: S = Setting in percent
S o o ' of rated power
-To ensure that. the Safety _ (1,593 MWt)
Limits established in Speci- - S -
fication 1.1.A and 1.1.B are ‘W = Recirculation loop

h:?'not exceeded, each required
~ scram shall be initiated by

- its primary source signal. A.

: S1gna1

" With irradiated fuel ﬁn.the heec-
tor vessel, the water ‘level shall

not be less than 12 in. above the.

top of the normal active fuel
. zone. - Top of the active fuel
--zone is defined to be 344.5 1nches
'above vesse] zero (see Bases 3 2)

112

-~ Safety Limit shall be’ assumed;_,,s_fgu__;; .
" “'to be exceeded when scram is: T
7.~ -accomplished by:a means other © T L
. other than the Pr1mary Source;'f“v '

”5's < (o 66 W 54) MFLPD S

.:NOTE

~ For a MFLPD greater than FRP, |
" the APRM scram setpownt sha]] L
-, be: :
’ |

flow in percent of.-
rated flow. Rated
L rec1rculat1on loopi :
coflow is. that recircu-
" lation: loop:flow; ‘which -
G corresponds to 49x108'*
R 1b/hr core f]ow

’ FRP

These sett1ngs assumefif* R

o operatlon ‘within the basic
 thermal design criteria.

These criteria are LHGR <
18.5 KW/ft (7x7 array) or

. 13.4 KW/ft (8x8 array) and -
~ MCPR > values as. indicated

" in Table 3.12-2 times K

~ “'not allowed with MFLPD greater
- than un1ty even if the scram

" determined-that either of these

where K, is defined by £ -
Figure: § 12-1. Therefore,
at full power, operation-is

setting. is reduced. If it is

- design criteria. is being vio- -
.- -lated dur1ng ‘operation, act1on
~must be taken immediately to:’
,yS'return to operat1on wwthln

- these cr1ter1a

and. HOT STANDBY MODE.

‘ APRM H1gh Flux Scram

When in the REFUEL or STARTUP
The
APRM scram shall be,set at
less. than or equal to 15 .
percent of rated power.




LIMITING SAFETY SYSTEM SETTING

SAFETY LIMIT _

1.1-3

3R Rod: BT0ck’ When in Run

Mode.

than or equal to FRP the APRM
Control Rod Block setpoint
~ .shall be as shown on Fig. 2 1-1
'and shatll be -

‘For operat1on:w1tﬁ MFLPD‘lesé I,'f

S E(0.66 W+ 42)

. The def1n1t1ons used above
for the APRM scram. tr1p

- apply.

For a 'MFLPD greater than
. FRP,. the APRM Control Rod
_-Block setpoiht shall be:

o oss (0.6 W +42) MEEgD

| 7"4;iflIRM - The IRM scram shali.be’

|~ setrat-less than-or equal to
’:‘120/125 of: full scale ‘

B. Scram and Iso-' > 513 5

" lation on . inches
reactor low above -
~water level = vessel zero
. . - (+1211 on’
level instru-.
‘ments)

C. Strama--turbﬁne- < 10 percent . -
-stop valve - ‘valve closure
c]osure . ‘ A

"_ D;Vr,Turb1ne contro] va]ve‘fast

. closure shall occur within _v; ,
.30-millisecnds of the start .
“of turbine: control va]ve
fast closure :




and a11 uncertaint1es . ’ ',"_ P R

'7'?3El.Theiééféﬁy:LimithCPR;ié-seﬂérical19fdetérmined.in'Referén¢¢‘i:f€f~fj,e;ph*»

1.1 BASES: FUEL CLADDING INTEGRITY o
A. Fuel Cladd1ng Integrity Limit at Reactor Pressure > 785 ps1g and Core
o Flow > 10% of Rated ' | B A ' o

brThe fue] c1add1ng 1ntegr1ty safety ]imit is set such that no- fuel damage
'js ca1cu1ated to. occur 1f the 11m1t is not v1o]ated S1nce the parameters
‘ ””ﬁi,wh1ch resu]t 1n fue] damage are not d1rect]y observable dur1ng reactor

';foperat1on the therma] and hydrau11c cond1t1ons resu1t1ng 1n a departure

from nucleate bo111ng have been used to mark the beginning of the regwon )
where fuel damage~cou]d occur, ~Although. it is recognTZed that a departure

from'nuc]eate boi]ing'would not necessarily result in damage-to BWR fuel

di ,rods, the cr1t1ca1 power at wh1ch bo111ng trans1t1on 1s calculated to
{occur has been adopted as a convenlent ]1m1t However the uncerta1nt1es o
v‘1n mon1tor1ng the core operat1ng state and in the procedure used to

_-calculate the cr1t1cal power result in an uncerta1nty in the va1ue of the

cr1t1ca1,powerh Therefore the»fuelrcladding 1ntegr1ty safety limit is

defined»as the critical power ratio in the limiting fuel asSembly for

~ which more: than 99. 9x of the fuel rods in the core are expected to avo1d

bo111ng trans1t1on cons1der1ng the power d1str1but1on w1th1n the core'

©1.1-5




| . - DakC-1 o . -




@ e ®

B.. Core Thermal Power Limit (Reactor Pressure <785 psig or Core Flow

< 10% of Rated)
At pressures below 785 psig, the core evaluation pressure drop (0 power,
0 flow) is greater than 4.56 psi. At low power and all flows this pressure
differential is maintained in the bypass region of the core. Since the
pressure drop in the bypass region is esséntia]]y all elevation head, the
core pkessureAdrob at Tow power and all flows will always be greater than
4.56 psi. Analyses show that with a fiow of 28 x 1031bs/hr bundle flow,
bundle pressure drop is nearly independent of bundle power and has a value
of 3.5 psi. Thus, the bundle flow with a 4.56 psi driving head will be
greater than 28 x 1031bs/hr irrespective of total core flow and independent of
bundle power for the range of bundle powers of concern. 7Fu]1 scale ATLAS
test data taken at pressures from 14.7 psia to 800 psia ihdicate that thé
fuel assembly critical power at this flow is approximately 3.35 MWt. With

the design peaking factors this corresponds to a core thermal power of

more than 50%. Thus, a core thermal powér limit of 25% for reactor pressures .

_be]ow 800 psia or core flow less.than 10% is conservative.

C. Power Transient

Plant safety analyses have shown that the scrams caused by exceeding any
éafety setting'w111 assure that the Safety Limit of Specification 1.1.A or
1.1.B will not be exceeded. Scram times are checked periodically to assure
the insertion times are adequate. The thermal power transient resulting when
a scram is accomplished other than by the expected scram signal (e.qg.,
scram from neutron flux following close of the main turbine stop valves)
does not necessarily cause fuel damage. However, for this specification

a Safety Limit violation will be assumed when a scram'is only accomplished
by means of a backup feature of the plant design. The concept of not
approaching a Safety Limit provided scram signals are operable is supported
by the extensive plant safety analysis.

1.1:7
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-The»comouter'proufded:with Duane Arnold has~a'sequence annunciatfon program
_which.will indicate the sequence in whichkevents such:as Scram; APRM trip :
, inftiation pressure scram'initiation etc., occur.'rThis-program'also,'
iJnd1cates when the scram setpo1nt is c]eared . This wiiibprovide 1nf0rma* -
~tion on how 1ong a scram cond1t1on ex1sts and thus prov1de some measure

of the energy added dur1ng a trans1ent Thus computer 1nformat1on

runormally w111 be ava11ab1e for ana]yzlng scrams however 1f the computer 3Aji¥;:f

l1nformat1on shou]d not be ava11ab1e for any scram ana1ys1s, Spec1f1ca- h

,i_tton’l.l,C will be re11ed on-to-determ1ne if a_Safety L1m1t has been
v1olated t | : - | | | 7

: D. Reactor Water Level (Shutdown Cond1t1on)

'Durlng per1ods when the reactor 15 shut down cons1derat1on must also be,‘
"ﬁldg1ven to water 1eve1 requ1rements due to the effect of decay heat mif :

: reactor water 1eve] shou]d drop_he]owrtheitop-of the act1ve'fue1.during '
:thisutfme, theuability‘to cool thercoredis reducedr_ fhisﬁreduction.in ¥
core cooiing cabahi]ity_could lead to elevated cTaddfng'temperatures:and"
c]ad'perforation. The core can be cooled sufficiently should the water
llevel be-reduCed to two-thirds the corebheight Establishment of the’
&safety 11m1t at 12 inches above the top- of the: fue]* prov1des adequate

margin. Th1s 1eve1 w111 be cont1nuou51y mon1tored

*Top of the activelfuel zone is defined to be 344.5 inches above vessel

zero (SeevBases,312)m

-~ 1.1-8 -
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1.1 REFERENCES

1. "Generic Reload Fuel Application," NEDE-24011-P-A R L

©and NEDO-24011-A.*

o - *Approved R‘é’\iif"_s‘:jon."-a_t" time reload analyses.are performed.’

1.1-9
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2.1

BASES: IMITING SAFETY SYSTEM SETTINGS RELATED T0 FUEL CLADDING

INTEGRITY

. The abnormal operat1ona1 trans1ents app11cab1e to operat1on of the

Duane Arnold Energy Center have been ana]yzed throughout the spectrum

--_rof pTanned operating cond1t1ons up. to the therma] power cond1t1on

of 11658 MWt The ana]yses were based upon p]ant operatnon 1n accord-pfij e

'f';{ance thh the operatxng map g1ven dn F1gure 3.7-1 of the FSAR jInjr'

* addition, 1658 MWt is. the 11censed maximum power 1eve1 of the Duane

Arnold Energy Center, and this represents the maxxmum steady state L
power wh1ch sha]] not know1ngTy be exceeded ' ' -

“Conservat1sm is 1ncorporated in the transient ana]yses in est1mat1ng

: 1hthe contro]11ng factors, such as voxd react1v1ty coeff1c1ent contro] rod

| analys1s mode. Conservatisms 1ncorporated into the transxent ana1ys1s
is documented in Reference 1. - »

»ﬁThe abso]ute value of the void react1v1ty coeff1c1ent used in the o

_A__.“scram worth;. scram de]ay t1me peak1ng factors, and ax1a1 power shapes
-~ These factors are se]ected conservat1ve1y with respect to the1r effect

on the app11cab1e trans1ent resu]ts as determ1ned by the. current

~ana1ys1s 1s conservat1ve1y estimated to be about 25% greater than

ﬁ”;the nom1na1 maxxmum abso]ute va1ue expected to occur, dur1ng the

;l;core 11fet1me The scram worth used has been derated to be equ1Va- _ﬁii"

Tent. to approxxmate]y 80% of the tota] scram worth of the control
rods. The scram delay time and rate of rod 1nsert1on allowed by

- the analyses are conservatively set equal to the longest de]ay and

u510west.1nsert1on rate acceptable by Techn1ca1_Spec1f1catxons. . The

1.1-14
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effect of scram worth, scram de1ay.time and rod insertion rate, all
conservatively applied, are of‘greatest significance in the early
portion of the negative reactivity insertion. The rapid insertion
of negative reactivity is assured by the time requirements for- 25 6%_
 and 46.4% 1nsertion By the time the rods are 67. Vs 4 1nserted
'approximately four do]]ars of negative reactivity have been inserted
which strongly turns .the transient, and accomp11shes the desired

d-“-,~effect The times. for 4. 7%, and 88.1% 1nsert10n are given to assure

Afﬁi,proper comp]etion of the expected performance 1n the ear11er portion?:f“

" of the transient, and to’ estab]ish the ultimate fu]iy shutdown
steady-state condition : s

- For ana]yses‘of the thermal consequences. of the transients the
MCPRs stated 'in section 3. 12 as a‘limiting condition of operation
bound those which are conservatively assumed to exist prior to s
o 1n1t1ation of the tran51ents 3_ o ’ ' -

Th1$ choice of using conservative va]ues of controiling parameters
_and 1n1t1at1ng transients at the design power level produces more
"conservat1ve results than wou]d be obtained by u51ng expected va]ues

of contro] parameters -and ana1y21ng at higher power 1evels

Steady-state operation without forced recirculation will not be
permitted, except during special testing. The analysis to support
" operation at various power and flow relationships has considered .

operation w1th e1ther one or. two rec1rculat1on pumps.

"”;In summary

" 'a power level of 1658 MWt.
#i.  The licensed maximum power Tevel is- 1658 MWt
i, Analyses of transients emp]oy adequately conservative

va]ues of the controlling reactor parameters

1.1-15

R The abnorma1 operational trans1ents have been analyzed to ‘Q'ﬂ -



*Imarg1n that reduces the. possib111ty of unnecessary scrams.

%:The scram tr1p sett1ng must be adJusted to ensure that the LHGR
'A:trans1ent peak 1s not 1ncreased for any comb1nat1on of MFLPD and

‘;d'rec1proca1 of the APRM ga1n change R

?:;Analyses of the 11m1t1ng trans1ents show that no scram adJustment
‘ 1s requ1red to assure MCPR greater than or equa] to: safety Timit
'when the trans1ent is 1n1t1ated from MCPR > values as. 1nd1cated
f_in Table 3. 12,2,

: during‘operation} Reducing this operating margin would increase the

frequency of spurious scrams. which have an adverse effect on reactor
safety because of the resulting thermal stresses.. Thus, the APRM

scram. trip'setting was selected because it provides“adequate margin
for the fuel c]add1ng integrity Safety L1m1t yet allows- operat1ng

‘reactor core therma] power The scram sett1ng is adJusted in”
':accordance w1th the -formula in Spec1f1cat1on 2.1.A.1, when the -
. maximum fract1on of Timiting power density 1s -greater than the

fraction of rated power. This adjustment may be accomp11shed by
1ncreas1ng the APRM gain and thus reducing the slope and 1ntercept

- point of the f1ow referenced APRM. H1gh F]ux Scram Curve by thev, -

APRM‘High F]ux'Scram (Refuel or Startup & Hot Standby Mode)' '

For operation in these modes the APRM scram setting of 15 percent
of rated power and the IRM H1gh Flux Scram prov1de adequate therma]

'“imarg1n between. the setpo1nt and the safety 11m1t 25 percent of

rated. The marg1n is adequate to accommodate ant1c1pated maneuvers

-iﬁfassocwated w1th power p]ant startup Effects of 1ncreas1ng pressure at-

»ldur1ng startup is not much colder than that a]ready in the system,
) ‘temperature~coeff1c1ents-are small, and control rod patterns_are:con-.

" strained to be uniform by operating procedures backedfup'bylthe rod

C1.1-17
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‘*"zero or Tow void content are minor; co]d water from sources ava11ab1e5{vj-v**



asfthe flow decreases for.the soecified trip settingkyersus flow
- relationship; therefore the worst case MCPR which could occur
__during steady-state'operation is at 108% of rated thermal power
~ because of the APRM rod block trip setting * The. actual power -
"dh d1str1but1on in the core is estab11shed by spec1f1ed contro] rod
g sequences and is monitored cont1nuously by the in-core LPRM system
" As with the APRM scram tr1p setting, the APRM rod. block trip sett1ng o
s adJusted downward if the max1mum fract1on of 11m1t1ng power f.}_f;; -
_H;;:fdens1ty exceeds the fract1on of rated power thus preserv1ng the g;}f”(1r_
" APRM: rod b1ock safety marg1n As| w1th the scram sett1ng, th1s may o
be accomp11shed by adJust1ng the APRM ga1n '

IRM

. The: IRM system cons1sts of 6 chambers 3 1n each of the reactor S
fi‘protect1on system 1og1c channels. The IRM. is a 5- decade 1nstrument o
'5iiwh1ch covers the range of power 1eve1 between that covered by the '

N SRM. and the APRM. The 5 decades are covered by the IRM by means.

.y“of a range sw1tch and the. 5 decades are broken down into 10 ranges,

- each being one-ha]f of a decade in size. The IRM scram tr1p set- -

~ ting of 120 divisions is active in each range of the IRM. For

example, if the instrument were on range 5, the scram would be 120
;‘diVisions'on'that'range ‘Thus, as the IRM is ranged up to accom-
'modate the increase: in power level, the'scram trip setting is also

- ranged up. The most significant sources of react1v1ty change during
the'power 1ncrease are due 'to control rod withdrawal. For insequence
. control rod w1thdrawa1 the’rate of change of power'is’slom enough
";__fdue to the phys1ca1 11m1tat1on of: w1thdraw1ng control rods that the L 7
Tdi:heat f]ux 1s 1n equ111br1um w1th the neutron f1ux and an IRM scram R
" would result in a reactor shutdown we]l before any Safety L1m1t 1s
»exceeded ' ‘
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: that occur during normal or inadvertent jsolation va]Ve c]osure.
With the scrams set at 10 percent of valve closure, neutron flux
does not increase. To protect the main c°ndenser against over- _a

'pressure ‘a 1oss of condenser vacuum 1n1t1ates automat1c c]osure
of‘the main steam 1so]ation valves

G. H. and I. Reactor Low Water Level Setpoint'for Ihitiation deHPCI -

-and RCIC C]os1ng Ma1n Steam Iso]at1on Va‘lvesi and Start1ng LPCI

d"ﬁ;fand Core Spray Pumps- D

These systems maintain adequateICOOIant'invehtory‘and provide core

cooling with the'objectiVe'ofvpreventing excessive clad tempera-
tures. The~desighvof thase systems to adequately perform the
intended function is based on the specified low level scram set-
160~ point and initiation setpo1nts Trans1ent ana]yses demonstrate .
: ‘e‘that these cond1t1ons resu]t in adequate safety marg1ns for both
"»the fue] and the system pressure ‘ - '

2.1 REFERENCES

1. “Gener1c Re]oad Fue] App11cat1on,ﬂ NEDE 24011 pP-A*
Cor NEDO-24011-A ' ' '

*Approved revision number at time analyses are performed.
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LIMITING CONDITION FOR OPERATION

3.1 REACTOR PROTECTION SYSTEM

_ Applicabi]ity;_

;Abpliess”t0< the ' instrumentation
~and’ associated -devices which
initiate a reactor scram.

‘ Objective°

 SURVEILLANCE REQUIREMENTS

4.1

" To assure the operability °f thef.'fA

ffreactor protect1on system

V Spec1f1cat1on

©The setpo1nts minimum number of

- trip systems, and minimum number
of instrument channels that must
be operable for each position of
the reactor mode switch shall be
as given in Table 3.1-1. The

A:-des1gned system response "times - -

" from the opening of the sensor

contact up to and including the

.- opening of -the trip actuator
~contacts shall
‘milli-seconds.

not ~exceed 50 .

3.1-1

REACTOR PROTECTION SYSTEM

AppTicabi]ity-

- Applies to the surveillance of the

instrumentation and associated devices

~which initiate reactor scram.

Ob]ect1ve

- To spec1fy the type and- frequency of .-
" surveillance to- be app11ed to thev';_'_

‘“aiﬁprotect1on 1nstrumentat1on

Al

indicated in Tables 4.1-1 and 4.1-2
.respect1ve1y
.. "Response - t1me measurements (ffomfr\

Spec1f1cat1on.

Instrumentation | systems Vshall be

functiona11y tested and calibrated as.

actuation of sensor contacts or tr1p"

point  to . de-energ1zat1on E
solenoid relay) are not part of the -

A normal.

- .. measurement of response time will be

of =
instrument calibration. The
performed once per openating cycle.

Dajly during reactor pnwer operation,
the MFLPD and the FRP shall be checked

-and the APRM SCRAM and APRM Rod Block-

settings given by equations in
Specification 2.1.A.1 and 2.1.B shall

-scram -

be calculated if the MFLPD exceeds the
_FRP )




g-l's

Minimum No.

of Operable

Instrument
Channels
for Trip
System (1)

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT ;3

Trip Function

| TABLE 3.1- 1

Trip Level '
Setting

| Modes in Nhlch'
Functlon Must be
Operable

| RefueT
(6)

Startup Run37ﬂj

"7 Number of .

Instrument

Channels
Provided
By Design

~ Action (1)

Mode Switch.in .

'->Shutdown o

Manual Scram .
IRM igh Flux

IRM Inopéfaﬁiﬁe

APRM High Flux

APRM Inoperative

APRM Dowhs¢éie g

APRM ngh F]ux 1n
~. Startup :

High Reactpr PresSufe

v

<120/125 of FueT
Scale

e
e .- Channels -

(. 66W+54). (FRP/MFLPD)
(11) (12)

(10)

15% Power

tA

'§1035 psig

5 Indicated_én.5¢51?5'E' I

'-i'X(é)_ ,

Cx o oR

@

Q-Channels

=
LR R

: ;;;:T;l Mode Swftch
"~ (4 Sections)

" 2 Instrument’

Channels

-6 Instrument
" Channels

6 Instrument

6 Instrument

‘Ghannels_

6 Instrument
‘Channels

6 Instrument

6 Instrument
Channels

4 Instrument

"~ ‘Channels =

A'or_B'.
A or B

~Aor B




+-1E

Minimum'No.
of. Operable

"Instrument

Channels-
for Trip

System (1) :

TABLE 3. 1—1 (Contlnued)

REACTOR PROTECTION SYSTEM (SCRAM) INSTRUMENTATION REQUIREMENT E P

o Trip FuncpiOhe‘5-

Modes in Which‘jif?,'v

. Function Must be'. .
Operable ﬁf S

Trip Level. Refuel

- Startup Runv};
Setting R jg;E -~ (8). -

Number of

- Instrument

Channels
Provided

'By Design

Action (1)

'”_‘High Drywell'Pressure'{

Reactor Low Water l”

Level

 High WatéE‘Level

in Scram D1scharge
Volume . ‘

Main Steam Line

~ High Radiation.

‘Main Steam Line -

Isolation Valve - -
Closure - '

Turbine Control
Valve Fast
Closure (Ldss of
Control 011

- Pressure)

'Turblne Stop

Valve Closure

First Stage ,
Pressure Permissive

',52.0'p§ig B
'>+12u Ind1cated "E - X | X :X,;E

< 60 Gallons

XD ox@y

Leve]

<3 x Normal Rated - R X
Power Background D

< 10% valve ClosureEj« X X X (13)

(3)(13) (3)(13)

Within 30 m1ll1seconds ,:‘
of the start of Control -
Valve Fast Closure- .

xm )

510% Valve EHX(4)‘5
Closure S

Bypass below 192 p51g X X ’X::E
at shell T e o

— *Alarm setting <1.5 X Normal-Rated Power Background

Cx@ XX
.+ Channels

" "4 Instrument
" Channels

.4 Instrument
.+ Channels

4 Instruhent

X 4’Instrument
“*_ Channels v

8 Instruhent

Channels

4 Instrument

= Channels

8 Instrument

‘Channels

4 Ihstrument

. ‘Channels

AorC

AorD

AorD

A_Or 0




DAEC-1.~

7(“-Not requ1red to be: operab]e when- primary conta1nment 1ntegr1ty is

not required

' “:T8f~;Not requ1red to be operable when the reactor pressure vesse1 head: f?

b,f1s not bo]ted to the vesse1

9. The-‘APRMA downscaTe trib is automat1ca11y bypassed when the IRM

1nstrumentat1on is operab]e and not h1gh

' _10;4_To be cons1dered operab]e APRM‘s A, B C and b must have at Teast
.:, 9 LPRM 1nputs wh11e APRM s E and F must have at 1east 13 LRPMV
' inputs Add1t1ona11y each APRM must have at 1east 2 LPRM 1nputs'

fper Tevel.
il. Wis che recircn]ationllocp flow in percent'ofrated.
f12. ‘595259PS¢C?*°"_ZLi-Atl-r'
;;33;5The des1gn permjbs closdre nf-any two.11neslw1thodt a scram be1ng-

>:-1n1t1ated

14. ‘Deleted;=‘

3.1-7.




NOTES FOR TABLE 4.1-1

-,_;rth{JIn1t1a11y once every month the comp11at1on of 1nstrument fa11ure
hﬁ;irate data may 1nc1ude data obta1ned from other bo111ng water reactors
»vfor which the same des1gn 1nstrument operates 1n an env1ronment ,3
-s1m11ar to that of DAEC. The fa11ure rate data must be ‘reviewed
and approved by the NRC prior to any change 1n the once-a-month

frequency

2. A descr1pt1on of the three groups is. 1nc1uded in the Bases ‘of this

,.Spec1f1cat1on

3. Functional tests are not'required on the part of the system that ie

'not.required to be operable or are tripped.

If teste are missed on parts not required-to be operable or are o
'vtripped, then;they-shall.be performed prior;to'returning_the eystem _

_to an operable status. .

-4, lvThis inetrumentation is exempted'from~the inetrdment_channei test
def1n1t1on Th1s 1nstrument channel funct1ona1 test w111 cons1st
of 1n3ect1ng a s1mu1ated e]ectr1ca1 s1gna1 1nto the measurement

channels.

3.1-10




Experienceiwith passive type instruments in generating stations and

,subsiations,indicates that the specified'caTipfations are adeeuate..
,,be these devices which employ aﬁpiffiers, etc.,idrift_specificatibns
. ca11 for dr1ft to be 1ess than 0. 4%/month i.e., in the-period of a
month a maximum drift of 0. 4% cou]d occur thus prov1d1ng for

- adequate margin. .

" For the APRMuéystem, drift of electronic apparatus.is not the only '_

- consideration in détermining a celibration frequency. Change in

power distribution and loss of chamber.sensitivity dictate a calibra~

" tion every'eeven days. Calibration on this frequency assures plant

bﬁeretion'ét’or’beiow-thefmei'Tfmits.”

A compar1son of Tab]es 4 1-1 and 4 1- 2 1nd1cates that th 1nstrument
-channe]s have not been 1nc1uded 1n the 1atter tab]e These are:
mode switch 1n~shutdown‘and manua] scram{. AN of the de?iees or
sensors ae$ociated with these scram functions are simple on-off

switches and, hence, calibration during operation is not applicable.

?The peak heat f1ux is checked once per day to determ1ne 1f the
APRM scram requ]res adJustment Th1s will norma11y be done by
g check1ng the LPRM read1ngs 0n1y a sma]] number of contr01

\ rods are moved da11y and thus the power d1str1but1on is

3.1-28




- DAEC-1 .
NOTES FOR TABLE 3.2-A
1. - whenever.Primary Containment_integrity is:fequired,by Subsection .
3.7, there éhall'be two opérab1e'or tripped trip systems for each
":functﬁdn. | |
"viz,}ifIf the f1rst co]umn cannot be met for one of the tr1p systems thaiz”’ ‘
T trip system sha]] be tr1pped or the. appropr1ate act1on 11sted be]ow

_ sha]] be taken.

A. Initiate an orderly shutdown and have the reactor in Cold

" Shutdown Cbhdftibh;fn'24thUrs.

B. - Initiate an order]y load reduct1on and have Main Steam L1nes

. 1solated with1n e1ght hours
c. Isoléte Shutdowﬁ»C6o]ing.
D. Iso]ate-Rea@tor-water Cleanup Sy§§ém."
3 o sotat corrsponds s X0 shove p f st ful.*
4. .Ihstruhghf ;étﬁofﬁ£ édfresﬁoﬁds té.iié;éﬁ'ébﬁ;e“toﬁ,of ;céfve %uéi:;;

*Top of the activé.fuel zone is defined to be 344.5 inches above:

_vessel zero (sééiBases 3.2).

3.2-6




- Two required for each steam line.

These signals also start SBGTS and initiate secondary containment .

.isolation.
_On]yjrequired in Run qug‘(intér]dcked.wfth~ﬂode_Switch); -

Deleted

3.2-7




DAEC-L. ..

NOTES FOR TABLE 3.2-B

Whenever~any CSCS subsystem is required by Subsection 3.5 to be

operab]e there shall be two operable tr1p systems If the first

iifyfshall be p]aced 1n the tr1pped cond1t1on or: the reactor sha]] be

' “-‘placed in the Cold Shutdown Cond1t1on w1th1n 24 hours.
2. ~ Close isolation valves in RCIC subsystem.
3 C]ose iso1ation ve1ves'ih'HPCIisbbsysteh::'"°'"""

4. -Instrument setpo1nt corresponds to 18.5" above the top of' act1ve

‘fuel X
5. HPCI has only one trip system for these sensors.:

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

lcyc1e and the data-examined‘forbevidence of relay deter{oratjon._

*Top of the active fuel ione-is.defined'to be 344.5 incheS«aboVe:_:

vessel zeror(see Bases 3.2).

3.2-15
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TABLE 3.2-C .-

Minimum No.

of Operable R A SRS

Instrument o Lo » N L Number of

. Channels Per. Lo T ' SRS S "Instrument Channels.

Trip System ... - Instrument ' Trip»Leve]’Setting b Proy1ded by Design - Action

2 apRM.Upscale (Flow Biased) <(0.66W + 42) (MEE:D)(Z) 6 Inst. Channels ay |

2 ; " APRM Upscale (Not in Run _ '§12 1nd1cated on scale o G:Iﬁst:,Channels“ W L f'
. . Mode) i - : RN o S x

2 ‘ APRM-Danécale o - 25 indicated on. scale o ‘_ 631n$tl_Chahnels . (1) - P

1M Rod Block Monitor  <(D.66W + 39) o 2 Inst. Channels (1)
. : (F]ow'Biased)' : . ‘ ' D ‘

1(7) o Rod B]ock Monltor ' >5 indicated dn scale "_7_'2 in$t.-Channe1s '(1)
' Downscale o _ S e o _ i !

2 - IRM Downscale 3) . >5/125 full scale - 6 Inst. Channels - (1)

2 IRM Detector not in - ® 6 ipét,‘Channels : (1)
S Startup Position o R L .

2 " IRM Upscale © <0825 . 6 Inst. Channels @

2(5) - - SRM Detector not in @ 1_j;1i: ' L .nn4-Ihst,.Channe]§" @
: . Startup P051t1on - B Lo R

2 (5) (6) o SRM Upsca]e _ . <10% cdunts/séc. S a .4-Ihst} Ghénnels : ' @)




N L . DAEC-1 . o

_ NOTES FOR TASLE 3.2-C

For the startup and run pos1t1ons of the Reactor Mode Se]ector

._Sw1tch there sha]] be two operab]e or tr1pped tr1p systems for :

ﬁ:'._?feech»functnon The SRM and IRM b]ocks need not- be operab]e in:

“Rdn“ mode,;and the,APRM [except for APRM: Upsca1e~(Not 1nrRun'_“

Mode)] and RBM rod blocks need not.be operable in "Startup" mode.

If the first column cannot be met.foh one of the two trip systems,

this cond1t1on may ex1st for up to seven days prov1ded that dur1ng

vithat t1me the operable system is funct1ona11y tested 1mmed1ate1y
'and da11y thereafter, 1f th1s cond1t1on 1asts longer than seVen
. days the system sha]] be tr1pped If the f1rst co]umn cannot be

_ met‘fqr both tr1p systems the systems sha]] be tr1pped

W is.the recihcu]ation loop f]ow in percent of design. Trip level

sett1ng is in percent of rated power (1593 MWt) ;Refer to Limiting

' Safety System Sett1ngs for variation w1th MFLPD & FRP (app11cab1e

on]y when MELPD exceeds FRP)

. 'IRM downscale is bypassed when it is on its lowest range.

' This functiOn is bypassed when_the count rate is >100 cps;'

3.2-17




e*p]icit1y stated where the high and low values are both eritical and
' may have a substant1a] effect on safety Thevsetpoints of‘other instru-
~ mentation, where only the h1gh or 1ow end of the setting has a d1rect
bear1ng on safety, are chosen at a 1eve1 away from the normal operat1ng

=~-range to prevent 1nadvertent actuat1on of the safety system 1nvo]ved and

*f'exposure to abnorma] s1tuatwons

:ACtuation_of primary contajnment_va]ves isrinitiatedfby protective
instrumentation shown in~Tab1e 3.2-A which senses the conditions for
wh1ch 1so1at1on is requ1red Such 1nstrumentat1on must be ava11ab1e

whenever pr1mary conta1nment 1ntegr1ty 1s requ1red '_

The 1nstrumentat1on wh1ch 1n1t1ates pr1mary system 1so]at10n is: connectede'

Cina dua] bus arrangement.

Many of the reactor water level trip settings are defined or described

in terms of "inches above the top of the actve fuel." Because the

reload fuel is 1onger than: the initial core; the>core is now composed of

~fuel bundles of differing 1engths.and the term."top.of the active fuel"

*"_no longer has a def1n1te mean1ng Slnce the basws of al] safety ana1yses:

“ft1s the abso]ute 1eve1 (1nches above vesse] zero) of the tr1p sett1ngs
the "top of - the active fuel" has been def1ned to be 344 5 1nches above :
vessel-zero Thls def1n1t1on 1s the same as that. g1ven by the FSAR for

- the 1n1t1a1 core. and ma1nta1ns the cons1stency between the various level

def1nft1ons given in ‘the FSAR and,the~techn1ca1 spec1f1cat1ons.
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- The 1OW‘water'1ev§1 instrumentation-set to trip at 170" above tﬁe top
of the active fuel closes all iso]aﬁion_va]ves exéept ﬁhose in Groﬂpé 1,
"6, 7 and 9 (Seevnotesito Table 3.7-3 for isolation valve groups).
:_Detai1§ of'§a1ve groﬁping-and reqﬁfred_c]dsing,times aré given in
' Spécfficéfion_3;7. Fof va1vesrwhi€h'iso1ate at this level this trip

Csetting is . . .o

3.2-36a




at,redUCed flow.. The APRM provides gross core protection; i.e.,
limits the gross core power ‘increase from withdrawal of control
rodsin the normal withdrawal sequence. The trips. are set so -that

MCPR is maintained greater than safety limit.

4

: The RBM rod bTock functlon provxdes TocaT protect1on of the core, o
7‘,9f;1 e., the prevent1on of bo111ng trans1t1on 1n a TocaT reg1on of the f"
'core for a s1ngTe rod w1thdrawa] error from a T1m1t1ng controT rod

. pattern.

The IRM rod bTock funct1on prov1des local as well as gross core
Lprotect1on ' The sca11ng arrangement is- such that tr1p sett1ng is . -

'-az;Jess than a factor of 10 above the 1nd1cated TeveT

A’dpwnscale.indication on an APRM or IRM is an indication the
instrument‘has failed or the instrument_fs'nbt‘sensitive enough.

In either case the instrument will not respond to changes in control
.rou motion and thus, control rod motion is prevented; The downscale.
trips are set at 5 indjcated on scale for APRM's and 5/125 full

scale for IRM's. =

.‘T-nghe fTow comparator and scram d1scharge voTume h1gh ]eveT components""s
nhave onTy one 10g1c channeT and are not requ1red for safety TTné
flow comparator must be. bypassed when Operat1ng with one recirculation

water pump

3.2-42




. .ot PR . . . .
. . R T .
e B . . ..
. [T ’ . . . . ‘ . . - < o )

' DAEC-1

u'iThe yafue of”"R", in units'of %Ak/k, is the amount by which the
core reactivity, in the most reactive condition at any time»in'the
:subsequenttoperatinghcycTe; is caleulated to be greater then at the
: time of~the demonstration "R;l therefore, is the difference between
~ the ca]cu]ated value of maxxmum core react1v1ty durlng the operat1ng
cyc]e and the ca]cuIated beglnn1ng-of-11fe core react1v1ty jhe\ "
;;%va1ue of “R“ nust be pos1t1ve or zero and must be determlned for

| each fuel cyc]e

In determ1n1ng the “ana]yt1ca11y strongest" rod, 1t 1s assumed that
every fue] assembly of the same type has 1dent1ca1 mater1al propert1es
5’;In the actuaT core, however the contro] ce]] mater1a1 propertles o
':.vary w1th1n a]]owed manufactur1ng tolerances, and the strongest rod~;{ -
s determ1ned by a~comb1natlon=of the contro].ce]] geometry and»_vi
~ local Ke. - Therefore, an add1tlona] marg1n is included in the |
jshutdown marg1n test to account for the fact that the "ana]yt1ca11y

strongest" rod is

3.3-9
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: 3.3 and 4.3 REFERENCES

1) 'NEDO' 24087-3, 78NED265, Ciass 1, June 1.978” "General Electric Boiling

Water 'Reactdr. ‘Re__loa(.i'3' (Cycle 4) Licensing Amendment for Duane Arnold.

Energy Cenvter, ‘Supplement 3: Application of Measured Sc_rarﬂ Times",




- DAEC-1
3.4 BASES - | e -
Standby.Liquid Control System

1.. The purpose of the 11qu1d control system is to prov1de the capab111ty
| '} of brlng1ng the reactor from fu]] power to a co1d xenon-free shut-‘
v Jﬁdown cond1t1on assum1ng that none of the w1thdrawn contro1 rods can.u.»
‘be 1nserted To meet this obJect1ve the 11qu1d contro] system is t :
designed to 1n3ect a quant1ty of boron that produces a concentra-
tion of 600 ppm of boron in the reactor core in less than 96 m1nutes
The 600 ppm concentrat1on in the reactor core is requ1red to br1ng
the reactor from full power to a subcr1t1ca1 cond1t1on cons1der1ng ;
-~ the hot to con react1v1ty d1fference Xenon polson1ng,.ana1yt1ca1
. b1ases and uncerta1nt1es, etc. The t1me requ1rement for 1nsert1ng
the boron so]ut1on was - se]ected to overr1de the rate of react1v1ty
1nsert1on caused by coonown of the reactor foTTow1ng the xenon

po1son peak.

The minimum Timitation on the reTief'va1Ve setting is intended to
fprevent the recyc11ng of ]1qu1d contro] soTut1on via. the 11ft1ng
: of a. re11ef va]ve at too: ]ow a pressure - The upper 11m1t on the

B re11ef va1ve sett1ngs prov1des system protect1on from overpressure

: 3.4-4
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the direct scram (valve position scram) results -in a peak vessel pressuré
less than the code allowable overpressure limit of 1375 psig if a flux

scram is assumed.,

The ana]yses of the plant isolation transients are evaluated in each

reload analyses. These analyses showthat the six relief valves dssqre mérgiﬁ'
below the setting of the safety va]?es such that the safety valves would

not be expected to open during any anticipated normal transient. These
analyses verify that peak system pressure is limited to greater than

a 125 psi margin to the allowed vessel overpressure of 1375 psig;

Experience in relief and safety valve operation shows that a testing

of 50 percent of the valves per year is adequate.to

3.6-24
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LIMITING CONDITION .FOR OPERATION

SURVEILLANCE REQUIREMENT

3.12 CORE THERMAL LIMITS

égp11cab111ty _

The L1m1t1ng Cond1t1ons for

. Operation associated with the

fuel rods apply to those:

. parameters’ which monitor the =~ .

-lffuel ‘rod operat1ng cond1tions

fOb]ect1v
_The Objective of the Limiting

Conditions for Operation is to

assure the performance of the

fuel rods.

"('Spec1f1cat1ons

N

'Max1mum Average P]anar L1near
Heat Generat1on Rate (MAPLHGR)

Dur1ng reactor power operat1on

~ the actual- MAPLHGR for each type
- of fuel as a function of average

planar exposure shall not exceed
the limiting value shown in Figs.
3.12-2, -3, -4, -5, -6, and 7.

If at any time during reactor
power operation it is determined
by normal surveillance that the
Timiting value for MAPLHGR
(LAPLHGR) is being exceeded,
action shall then be initiated
within 15 minutes to restore .

~ . operation to within the pre-

. scribed limits.

If the MAPLHGR .

“Tf;(LAPLHGR) is_not returned to |

“within the prescr1bed limits.

within two hours, the reactor
shall be brought,to the cold

~ shutdown condition within 36

hours. Surveillance and
corresponding action shall
continue until the prescribed
Timits are again being met.

3.12-1

'4.12 CORE THERMAL LIMITS

- AppTicabi]ity

~ The Surveillance Requirementé

apply to the parameters which
monitor the fuel rod- operat1ng

- cond1t1ons . ,[“

. Objective
.The Objective of the Surveil-

lance Requirements is to

.specify the type and frequency

of surveillance to be app11ed

to the fuel rods

AffSpec1f1cat1ons

Maximum Average PTanar L1near

- Heat Generat19n Rate (MAPLHGR)

~  The MAPLHGR for each type of

fuel as a function of average

“planar exposure shall be

determined daily during
reactor operation at > 25%
rated thermal power.
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LIMITING CONDITION FOR OQPERATION

DAEC-1 . .

SURVEILLANCE REQUIREMENT

LHGR

B. L1near Heat Generat1on Rate

' QLHGRZ

1. During reactor power opera-

- tion, the linear heat genera-
tion rate (LHGR) of any rod
in any 7x7 fuel assembly at -

- exceed the maximum allowable
- - LHGR as calculated by the
“fol]ow1ng equat1on

'LHGRd[1 - {(AP/P% (L/LT)}]

(LHGR, = Des1gn LHGR = 18.5 KW/ft
_ - (7x7 array)
(AP/Pmax = Maximum power sp1k1ng penalty
= 0. 026
LT =ITota1 core length - 12 feet
L = Axial pos1t1on_abovelbottom
- of core. '

: 2. Dur1ng reactor power ' .
- operation the Tinear heat
generation rate (LHGR) of
“any rod in any 8x8 fuel .
assembly shall not exceed
13.4 KW/ft.

" If at any time'during reactor

power operation it is deter-

" mined by normal surveillance

that the 1imiting value for. .~

. LHGRis beingfexceeded,-

action shall then be ini-

jt1ated within 15 minutes

" to restore operation:to -

“ within the prescr1bed 11m1ts

If the LHGR is not returned

-to within the prescribed

Timits within two hours, the
reactor shall be brought to
the cold shutdown condition.
within 36 hours. Surveil-
lance and corresponding -
action shall continue until
the prescribed limits are

f again being met.

3:. 12'2

any axial location shall not

B.

Linear Heat Generat1on Rate

ZLHGRQ

The LHGR as a function of core
height shall be checked daily

- during reactor-operation at

> 25% rated thermal power.




3.12 BASES:

““f;”W111 not. exceed the 11m1t spec1f1ed in 10 CFR Part 50, Appe"d‘x .

,The ca]cu1at1ona1 procedure used to estab11sh the MAPLHGRs 1s R

: *Vbased on a 1oss of coo]ant acc1dent ana]ys1s The ana1ys1s was

CORE THERMAL LIMITS

Max imum Average-P]anariLinear:Heat:Generatien Rate (MAPLHGR)

Th1s specificat1on assures that the peak c]add1ng temperature

'rjff0110w1ng the postu]ated design bas1s loss of-coo]ant acc1dent

The peak c]add1ng temperature f0110w1ng a postu]ated ]oss of-.

coolant acc1dent is primar11y a funct1on of the average heat

v’generat1on rate of a11 rods of a fue] assemb]y at any ax1a1

- .10cat1on and is on]y dependent secondar11y on the rod to rod

‘power d1str1but1on w1th1n an. assemb1y S1nce expected 10ca1
- var1at1ons in power d1str1but1on w1th1n a fue1 assemb]y affect
'the ca]cu]ated peak clad temperature by less than * 20°F re]a-

time to the peak temperature for a typical fuel design, the

limit on the averagev]inear heat generation rate is sufficient
to assure that calculated temperatures are within the 10 CFR

Part 50, Appendix K limit.

performed us1ng Genera] E]ectr1c (GE) ca1cu1at1ona1 mode]s-wh1ch

are cons1stent with the requ1rements of Append1x K to 10 CFR

Part 50..
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.Linear Heat Generation Rate (LHGR)

" This specification,assures.that the 1inear heat generation rate
in any rod is less than the des1gn 11near heat generat1on rate

“and that the fuel cladd1ng % p]ast1c d1ametra] stra1n linear

..vheat generat1on rate 15 not exceeded dur1ng any abnorma] operat- '
’ ,L1ng trans1ent 1f fue] pe]]et dens1f1cat1on 15 postu]ated-A The

' power spike penalty spec1f1ed is based on the ana1y51s presented e

1n Section 3. 2 1 of Reference 3 and 1n References 4 and 5, and

_ assumes a linearly increasing variation in ax1a] gaps between

- core bottom'and top, and assures-with a 95% ccnfidence that nc:‘

,more than one fue1 rod exceeds the- des1gn 11near heat genera-‘

]ft1on rate due to power sp1k1ng The LHGR as a funct1on of core

_he1ght sha]] be checked da11y dur1ng reactor operat1on at > 25%

powereto determJne 1f»fue1 burnup, or contro] rod movement has
cadsed changes in bdwer distrfbution. For LHGR to be a limiting
~value below 25% rated thermal power,'thevMTPF would have to be
greater than 10 thch is precluded by a considerable hargin when

employing any permissible control rod pattern.

- Minimum Critical Power.Ratid (MCPR)Z';.

1. Operating: Limit MCPR

The requ1red operat1ng 11m1t MCPR s at steady state operat-_

'_V1ng cond1t1ons as spec1f1ed in Spec1f1cat1on 3. 12 C are
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’operat1ona1 tran51ents

‘ - DAECD o ‘

derived from the established fuel cladding integrity

.

'
L

Safety Limit MCPR value, and an.ana]ysis of abnorma]

@

For any abnorma] operat1ng

trans1ent ana]ys1s eva]uat1on with the 1n1t1a1 cond1t1on

of'the reactor be1ng at the steady-state operat1ng 11m1t

";’t 15 requ1red that the resu1t1ng MCPR does not decrease ‘
dhbe]ow the Safety L1m1t MCPR at any tlme dur1ng the
;trans1ent assumlng 1n§trument trjp:sett1ngs g1ven 1n_

" Specification 2.1.




_To assure that the fuel cladding integrity Sefety-Limit is
not exceeded during any anticfpated abnormei operationa]
.trans1ent the most 11m1t1ng trans1ents have heen analyzed.
to determ1ne which result in the 1argest reduct1on 1n
;.cr1t1cal power ratlo (CPR) The type of trans1ents eva]u-_ﬁv'
"Lf.tated were 1oss of f]ow, 1ncrease 1n pressure and power> TR

- pos1t1ve react1v1ty 1nsert1on and coo1ant temperature ‘

’ decrease.

.The 11m1t1ng trans1ent whlch determines the ‘required
: rsteady state MCPR 11m1t 1s the translent wh1ch ylelds,
T",Vthe 1argest ACPR The minimum operat1ng 11m1t MCPR of o

;Spec1f1cat1on 3.12.C bounds the sum of the safety 11m1t _

“‘MCPR and the 1argest ACPR.

3.12-6




© DELETED

3.12-9



DAEC - 1 -

TABLE 3.12-2
MCPR LIMITS

Fuel Type

7x7 | 1.25
8 x 8 . 1.24
8 x 8R 126

‘ v _ 3.12-9a
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DUANE ARNOLD ENERGY CENTER : ! - £
IGJA ELECTRIC LIGHT AND POWER COMPANY 8
TECHNICAL SPECIFICATIONS ;

LIMITING AVERAGE PLANAR LINEAR HEAT
GENERATION RATE AS A FUNCTION OF PLANAR N
AVERAGE EXPOSURE ’ , &

FUEL TYPE: P8DP289

s FIGURE 3.12-7
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