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The Commission has issued the enclosed Amendment No. 21 to Provisional 
Operating License No. DPR-19 for Dresden Unit No. 2. The amendment 
includes changes to the license and its appended Technical Specifications 
that authorize operation of Dresden Unit No. 2: 

(1) with additional 8 x 8 fuel assemblies, in response to your 
application dated March 15, 1976, and supplements dated April 26 and 
April 28, 1976, and 

(2) using modified operating limits based on an acceptable evaluation 
model that conforms with Section 50.46 of 10 CPR Part 50, and with 
limits based on the General Electric Thermal Analysis Basis (GETAB), 
in response to your applications dated July 1, 1975 and September 3, 
1975, and supplements dated July 7, 10, and 21, and August 25, and 
September 19, 1975, and February 26, March 15, April 6, 9, 19, 26 and 
28, and May 17 and 21, 1976.  

Copies of the rel.ted Safety Evaluation, thANegative Declaration, the 
Environmental Impact Appraisal and the Federal Register Notice are also 
enclosed.  

Sincerely, 

Dt• '-Z-ann, Chief 
Operating Reactors Branch #2 
Division of Operating Reactors
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COMMONWEALTH EDISON COMPANY

DOCKET NO. 50-237 

DRESDEN UNIT NO. 2 

AMENDMENT TO PROVISIONAL OPERATING LICENSE 

Amendment No. 21 
License No. DPR-19 

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

A. The applications for amendment by the Commonwealth Edison Company 
(the licensee) dated July 1, 1975, September 3, 1975 and March 15, 
1976, and supplements dated July 7, 10, and 21, and August 25 and 
September 19, 1975, February 26, 1976, April 6, 9, 19, 26 and 28, 
and May 17 and 21, 1976, comply with the standards and require
ments of the Atomic Energy Act of 1954, as amended (the Act), and 
the Commission's rules and regulations set forth in 10 CFR 
Chapter I; 

B. The facility will operate in conformity with the applications, the 
provisions of the Act, and the rules and regulations of the Commisilon; 

C. There is reasonable assurance (t) that the activities authorized by 
this amendment can be conducted without endangering the health and 
safety of the public, and (Ui) that such activities will be 
conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; and 

E. After weighing the environmental aspects involved, 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 
paragraphs 3.F and 3.G of Facility License No. DPR-19 are hereby 
amended and added (respectively) to read as follows:
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F. Restrictions 

Beyond the point in the fuel cycle at which the reactivity 
reduction rate during a scram is less than that of Curve B 
in Figure 1 of "Supplement B to Dresden Station Special 
Report 29," dated March 29, 1974, operation of the reactor 
shall not exceed the core thermal power versus flow conditions 
defined by the "Nomieal Expected 901 Flow Control Line" on 
Figure 2.1-3 of the Commonwealth Edison letter (J. S. Abel to 
Renard C. Rusche) dated June 24, 1975 (Docket No. 50-265).  

Beyond the point in the fuel cycle at which the reactivity 
reduction rate during a scram is less than that of end-of
cycle curve on Figure 1-1 of the Commonwealth Edison letter 
(J. S. Abel to D. L. Ziemann) dated February 27, 1975 
(Docket No. 50-265), operation of the reactor is not authorized.  

G. Equalizer Valve Restriction 

The valves in the equalizer piping between the recirculation 
loops shall be closed at all timed during reactor operation.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 
0 *%d 1a #nok bvt 
Karl &R G'ller 

Karl R. Goller, Assistant Director 
for Operating Reactors 

Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: MAY 23 1976 

bFFICL * 
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SURNA ME ( '>. . . . . . . .02. . . . . ... ..........................I................................  
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ATTACHMENT TO LICENSE AMENDMENT NO. 21

PROVISIONAL OPERATING LICENSE NO. DPR-19

DOCKET NO. 50-237

The following changes relate 
Specifications. The changed 
marginal lines.

Remove Pages 

ii 
1 - 18A 
34 
42 and 42A 
48 and 49 
57A 
63 
78 
81B 
81C 
81D and 81E 
82 
84 
85A and 85B 
86A - 86C

to the Dresden Unit No. 2 Technical 
areas on the revised pages are shown by

Insert Pages

ii 
1 - 18B 
34 
42 and 42A 
48 and 49 
57A 
63 
78 
81B 
81C, 81C-1, 81C-2 
81D - 81G 
82 
84 
85A - 85C 
86A - 86D
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1.0 DEFINITIONS

Tle succeeding frequently used term-. are ex
plicitly defined so that a umiform interpretaz-on 
of the specifications muay be achieved.  

A. (Deleted)

'I

'I,

Alteration of the peactor Core - yTe act of 

moving any componnent in the region above zte 
core support piattzu; below the upper grid and 
within the 'shroud. Norn:mal control rod move
Eant with the control rod drive hydraulic 
system is not defined as a core alteration.

C. Crit ici I Power Rat io (CPR) -. The critica 1 
power rat io is the ratio of that asseably 
power wýhich causes sonic point in the 
assembly to experic'nce transition boiling 
to the assc:mbly power at the reactor 
condition of interest as calculated by 
application of the GEXL correlation.  
(Reference N2DO-10958) 

D. Hot Standby - Hot standby means operation with 
the reactor critical, system pressure less than 
600 psig, and the main steam isolation valves 
closed.  

E. Immdiate - Immediate means that the required 
action will be initiated as soon as practicable 
considering the safe operation of the unit and 

nhe importance of the required action.  

F. Instruz:'ent Calibration - An instrument cali
bration means the adjustment of an instrument 
signal output so that it corresponds, within ac
ceptable range, and accuracy, to a known 
value(s) of the parameter which the instrument 
monitors. Calibration shall encompass the 
entire instrument including actuation, alarm,.* 
or trip. Response time is not part of the 
routine instrument calibration, but will be 
checked once per cycle.  

G. Instrument Functional Test - An instrument 
functional test means the injection of a simu
lated signal into the instrument primary sensor 
to verify the proper instrument response 
alarm, and/or initiating acttion.  

H. Instrument Check - An instrument check is 
qualitative determination of acceptable oper
ability by observation of instrument behavior 
during operation. This deternination shall 
include, where possible, comparison of the 
instrument with other independent instruments 
measuring the same variable.

1
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I. Limiting Conditions for Operation (,CO) - The 
limiting conditions for operation specify the 
minimun acceptable levels of system perform
ance necessary to assure safe startup and op
eration of the facility. When these conditions 
arc met, the plant can be operated safely and 
abnormal situations can be safely controlled.  

j. Limiting SafetZSystcm Setting (.SSS) - The 
limiting safety system settings arc settings on 
instrumentation which initiate the automatic 

protective action at a level such that the safety 
limits will not be exceeded. The region 
between the safety limit and these settings 
represents margin with normal operation lying, 

,. below these settings, The margin has been 
established so that with proper oporation of the 
instrumentation the safety limits will never be 
exceeded.  

K. Liriting Total Peaking Factor - The 
Limiting Total Peaking Factor (LTPF) 
is the lowest Total Peaking Factor 
which limits a fuel type to a Linear 
Heat Gneration Rate (LIGR) corres
ponding to the operating limit at 
100% power.  

L. Loic System Function Test - A logic sys
tem functional test means a test of all relays 

and contacts of a logic circuit from sensor 

to activated device to insure all components 

are operable per design intent. Where possi

ble, action will go to completion, i.e., pumps 

will be started and valves opened.

Minimum Critical Power Ratio (MCPR) - 111e 
minimum in-core critical power ratio 
corresponding to the most limiting fuel 
assembly in the core.

N. Mode - The reactor Mode is that which is 
estabiished by the node-selector-switch.  

0. Operable - A systen or component shall be 
considered operable when it is capable of 
performing its inzendod. function in its re
quired mannaaer.  

P. OpratE._7 - Operating means that a system 
or co:mponent is performing its intended 
functions in its required manner.  

Q. Onerztin', Ccke -Interval between the end 
oA on refuelinguta and the end of the 
next subsequent refueling outage.  

R, Primcry Containment Integrity - Primary 
contain:..;nt in,.gri.ty meuzi, that the drywell 
and prcM.sure suppression chamber are intact 
and all of the following conditions are satisfied: 

1. All manual containment isolation valves on 
lines connacting to the reactor coolant sys
tem or contain•n•t wHich arc not required 

to ýe open during accident conditions are 
closed.  

2. At least one door in each airlock is closed 
and sealed.  

3. All autom.tic containment isolation valves 
are operable or deactivated in the isolated 

position.  

4. All blind flon.os and manways are closed.  

S. Protective Instrunw.,tation Definitions

!. Instrument Cha;zwel - An instrument chan
nel mean:s an ,a ,.,'angement of a sensor and 
auxiliary equi;mn•t required to generate 
and transmit tL a trip system a single trip 
sigin al related ",.o the plant parameter 
monitored by tnot instrument channel.

2.



2. Trip Systcm -- A trip syste(m ticn :m, 
ar:l I : • c n1.t ofi' • t2 'll(. I I , C ];I l Irip 

to initiacte((*ti 1 ,) (I(',o)lii to I " 

tive trip lRinttion. A rip si eal . I. X re

qutire ono or more instrI'iment Ahnnvit trip 
Silgnall i le]di to one or more plan', .r:t-:fnl
etcrs in order to i•i•i te tryi) ny, n, el CtiOn.  
Initiation of protcCtiVC aCti ,n I :rV 'CLtir-e 
the tripping of a single trip sy\tue, or the 
conin eident tripping of two trip sys tems.  

3. Protective Action - An action initiated by 
tho protcction systeni whun a limit is 

reached. A protective action can he at a 
channel or system level.  

4. Proteetive Function - A system protective 
action WhiCh results from the pl-1Occ tiVe 
action, of the chan,.nels monitoring a 
particuIar plant condition.  

T. En "ted N'0utron0 I"lax - R ated ncutrol, flux is 
the neutron flux that corresponds to a sto..ady
state lower level of 2527 thermal megawatts.  

U. Rnted Thernml Iow\r(-- Rated thermal power 
means a stcady-stntc power level of 2327 
thermal megawatts.  

V. Reoactor Power Operntion - Reactor power 
operation is Illy opCration with tao :',odo 
switch in the "'Startup/lIot Standby' or "Itun" 
position with the reactor critical and il)ovc 
1% rated thermal power.  

1. St:artip!/Ilot Standby Mode - In this mode 
the reactor protection scra v. trips, initi
ated by Cond,.nser low vacuum aad main 
stearnlir;e isolation valve closure, ,tre by
passed when reactor pressure is less 
than 600 psig; the low pressure main

stm:IO~lindi. isolwtion valveclosure tril) is 
::(.(, the re:actor.c protection system 

is c'l(r''i- /izc! with IHRM nvutruo.mmonitoring.  
sy7, Sm trip-s and0 control "rod withdrawal 
interlocks in service.  

2. Run Mode - In this mode'the reactor p.'o
tection system is energized with APRM 
protCetion and IBM interlocks in service.  

W. Renctor Vessel Pressure - Unless otherwise 
inkdcatd, reactor vessel pressures listed in 
the Technical Specifications are those mcas
oel-'1 by' the reactor vessel steam space 
(letecctor.  

X. RRefueling Out:e -- efueling outage is the 
period of inmc between the shutdown of the 
unit prior to a refueling and the startup of the 
plant subl).cquet to that refueling. For the 
]) rpose 4f designating frcquency of testing and 
surveillance, a refueling outage shall mean a 
regulaidy schedu led refueling outage; however, 
where such outages occur within 8 months of 
the coilpletion of the previous refueling outage, 
t&e reim•ired surveillance testing need not be 
performed until the next regularly scheduled 
outage.  

Y. Lafetv Limit-- The safety limits are limits 
he!ow which the reasonable maintenance of the 
ciaddi•:." and 'primary system are assured.  
l:xceeding such a limit is cause for unit shut
down and review by the Atomic Energy Com
mission before resumption of unit opqration.  
Operation beyond such a limit may not in itself 
result in serious consequences but it indicates 
an operational deficiency subject to regulatory 
review.
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Z. Secondary Containment Inte.jiy - Secondary 
-containment integrity means that the reactor 

building is intact and the following conditions 
are met: 

I. At least one door in each access opening 
is closed.  

2. The standby gas treatment system is 
operable.  

3. All automatic ventilation system isolation 
valves are operable or are secured in the 
isolated position.  

AA. Shutdown - The reactor is in a shutdown con
dition when the reactor mode switch is in the 
shutdown mode position and no core alternations 
are being performed, When the mode switch is 
placed in the shutdown position a reactor 
scram is initiated, power to the control rod 
drives is removed, and the reactor prozec
.tion system trip systems are do-energized.  

* 1. Hot Shutdown means conditions as above 
with reactor coolant temperature greater 
than 212°F.  

2. Cold Shutdown means conditions as above 
with reactor coolant tciperature equal 
to or less than 212'F.

1,B. SSi.ated Automn t ic Actuation- Simulated 
Ute'.:• tiC actuation mmeans applying a simu
iatcd sig, nal to the sensor to actuate the 
circuit 4n question.  

CC. Survcil,;incc Interval - Each surveillance 
rcq,,iJrc:i:ent shall Ie performed within the 
specified surveillance interval with: 

a. A maximurn allowable extension not to 
cxcecd 25% of the surveillance interval.  

b. A total maximum conbined interval time 
for any 3 consecutive intervals not-to 
exceed 3.25 times the specified 
survcillance interval.  

DD. Total PCaking Factor - The Total Pchking 
Factor (IIF:) is the hightest product of 
radial, axial, and local peaking factors 
simultaneously operative at any segment 
o.£ fuel rod.  

. Tran'It ion Boiling - Transition boiling means 
the boiling regime between nucleate and film 
boil'ing. Transition boiling is the regime 
in which both nucleate and film boiling 
occur intermittently with neither type 
being completely stable.

4
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141 SFErTY I=IT 2.1 LIMITING SAFETY SYSTEM SETTfING

1..I YI-'.F C!.ADDD:CG INTEGIRITY 

111e Safety Limits established to 

preserve the fuel cladding integrity 
apply to those variables which' 
monitor the fuel thermal behavior.  

Oblective 

The objective of the Safety Limits 
is to establish limits below which.  
the integrity of the fuel cladding 
is preserved.  

Specifications 

A. Rcactor Pressure >800 psig and Core 
Flow: > 107 of Ratcd.  

The existence of a minimum critical 
power ratio (1,:CPR) less than 1.06 
shall constitute violation of the 
fuel cladding integrity safety limit.

2.1 FUEL CLADDITNG INTFCUTY

Applicnbillty 

The Limiting Safety System Settings 
apply to trip settings of the instru

vents and devices which are provided 
to prevent the fuel cladding intcg
rity Safety Limits from being ex
cceded.  

Objective 

The objective of the Limiting Safe
ty System Settings is to define: the 
leel of the process variables at 
which automatic protective action 
is initiated to-prevent the fuel clad
ding integrity Safety Limits from 

being exceeded.  

Speclfications 

A. Neutron Flux Trip Settings 

The limiting safety system trip 

settings shall be as specified 
below:

5



1.1 SASTY LIMIT 1 2.1 LIMITING SAFETY SYSTEM¶ S-TT•JG ___________________________________I__________________________________________
1. APPRM Flux Scram Trio Settingz (flun miode) 

When the reactor mode switch is in the 

run position, the APRM flux scram setting 

shall be• 

S < L6 5W +55 TLPFi 
with a maximum set point of 120% fo.r core 

flow equal to 98 x 106 lb/hr and greater.  

i where: 

S - setting in per cent of rated power 

W - per cent of drive flow required to produce 
a rated core flow of 98 D4lb/hr.  

TPF - LTIFF unless the conbination of power 
and peak LHGR is above the curve in 
FigU-e 2.1-2 at which point the actua)l 
1--aking factor value shall be used.  

2T = 3.05(7X7 fuel assemblies) 
3.01(8X7 fuel assemblies) 

2, ;YR:; Flux Scram Trin Soettk (Rcfucl or 

Stt amr.c!d Hot Standby Mode).  

~•, • t�jhe reactor mode switch is in 

'>e rcf l;1 or startip/hot st;andby posi

tion, the APli?" scrca, shall be set at 

el;u" than or equal to 15% of rated neutron 

f 1lx 6



1.1 SAFETY LIMIT 2.1 LIMITING SA•ETY SYSTEM SETTING

B. Core Thermil Poe,,er Limit (Reactor
Pressure < 800 psig)

Wen the reactor pressure is < 800 
psig or core flow is less than 10% 
0of rated, the core thermal power 
shall not exceed 25 percenz of rated 
thermal power.  

C. Pouer Transient 

'. Te neutron flux shall not exceed the scram 
setting established in Specification 2.1.A 
for"longer th1ian 1.5 seconds qs indicated by 
the process cowputer.  

2. ý7hen the process coputer is out of service, 
this safety limit shall be asstreed to be 
exceeded if the neutron flux exceeds the soram 
setting establishcd by Specification 2.1.A 
and a control rod scram does not occur.  

D,• Reactor Water Level (Shutdown Condition 

6henever the ,reactor is in the shutdonin condition 
with irraJiated fuel in the reactor vessel, the 
.water level shall not be less than that corres
poniding to 12 inches above the top of the active 
fu01 When it is seated in the core.

3. IRN Flux Scram Tri- Setting 

Tiie IL' flux scram setting shall be 
set at less than or equal to 120/125 of 
full scale.  

B. APRM Rod Blcck Setting 

The APRM rod block setting shall be: 

S~ [651 +43] rL]~ 

Tne definitions used above for the APRH scram 
trip -apply.

7



2.1 LIMITING SAFETY SYSTEM SETTING
1.i. SAFETY LIMIT

C. Reactor low water level scram setting shall 

be > 143" above the top of the active fuel 

at normal operating conditions.  

D. Reactor low watr level ECCS initiation 

shall be 83" (%_,) above the top of the 

active fuel at normal operating conditions.  

E. Turbine stop valve scram shall be < 10% 

valve closure from full open.  

F. Gencrator Load Rejection Scram shall initiate 

upon acuatjion of the fast closure solenoid valves 
which trip the turbine control valves.  

G. ?Jain Steamlinc Isolation V'alve %'losure Scram 

shall be -5 1ot, valve closure from full open.  

Hl. 'a:.r. Steaml'ine Pressure initiation of main 

$t ji2 isolation valve closure sphall be 

I. Turbe Control Valve Fa:st Closure Scraml on 

lo-s of control oil pressure shall be set

at creater than or equal to 900 psig.

8
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-L Safety Limit Bases

FUEL CLADDING INTEGRITY 

The fuel cladding integrity limrit,is 

set such that no calculated fuel dam

age would occur as a result of an 

abnormal operational transient. Be

cause fuel daMa.e is-not directly 

observable, a step-back approach 

is used to establish a Safety Limit 

such that the miinmum critical power 

ratio (MCPR) is no less than 1.06.  
NCPR > 1.06 rcpresents a conaer
vative margin relative to -he con

ditions required to maintain fuel 

cladding integrity.  

The fuel cladding is one of the 

physical barriers which separate 

radioactive materials from the 

env -'ros. The integrity of this 

cladding barrier is related to its 

relative freedom from perforations 

or cracking. Although some cor

rosion or use related cracking; may 

occur during the life of the 

cladding, fission product migration 

from this source is incrementally 

cumulative and contInuously 
measurable. Fuel cladding per

rorations, however, can result from 

thermal stresses which occur from 

reactor operation sAgnificantly 
above design conditions and the pro

tection system safety settifl'so 

;hlle fission product migration from 

cladding perforation Is Just as 
measurable as that from use related 

crack~h>, the thermally caused 
cladd I perforations silgnal a

threshold, beyond which still 
greater thermal stresses may 

cause gross rather than incre

mental cladding deterioration.  
Therefore, the fuel cladding 
Safety Limit is defined with 

margin to the conditions which 

would produce onset of transition 

boiling, (MCPR of 1.0). These 

conditions represent a significant 

departure from the condition in

tended by design for planned 
operation.

A. Reactor Pressure >800 psig and 
Core Flow> 10% of Rated.

Onset of transition boiling results 
in a decrease in heat transfer from 
the clad and, therefore, elevated 
clad terVperature and the possibility 
of clad failure. However, the 
existence of critical power, or 
boiling transition, is not a directly 
ob aser vable parameter in un operating 
reactor. Therefore, the margin to 
boolling transition is calculated 
from plant operating parameters such 
as core power, core flow, feedwater 
temperature, and core power dlstri
butIoni. The margin for each fuel 
assembly is cha[act!cerized by the 
critical power ratio (CPa) which is 

the ratio of the bundle power which 
would produce onset of transition

)

10



Safety.Limit Bases 

Reactor Pressure > 800 psig and 
Core Flow >l10Z of Rated. (conttd) 

boiling divided by the actual bundle power.  
The minimum value of this ratio for 
any bundle in the core is the mInimum 
critical power ratio (NCPR). It is 
assumed that the plant operation Is 
controlled to the nominal protective 
setooints via the Instrumented vari
ables. (Figure 2.1-3).  

The Safety Limit (MICPR of 1.06) has 
sufficient conservatism to assure that 
In the event of an abnormal operational 
transIent initiated from a normal 
operating condition more than 99.0% 
of the fuel rodls in the core are cx
pected to avoid boil-Ig transition.  
The margin between MCPR of 1.0 (onset 
of transition boiling) and the safety 
limit, 1.06, is derlved from a detailed 
statistical anc!lysis considerinr all 
of the uncertainties in mon toring 
the core opera-,n2 state Including 
uncertaInty in the boilIns. transit-on 
correlatIons See e. C. Reference (I).  

,Because the boiling transition cor
relatlon is based on a larve quantity 
of full sccle data there is a very 
high confidence that operation of a 
fuel assembly at the condition of 
DCPR = 1.06 would not produce boiling "transition.

However, if boiling transition were 
to occur, clad perforation would not 
be expected. Cladding temperatures 
would increase to apProximately 
1100°F which is below the perforation 
temperature of the clarding material.  
This has been verified by tests in 
the General Electric Test Reactor 
(GETM) where similar fuel operated 
above the critical heat flux for a 
sign-ific,a-nt period of time (30 
minutes) without clad perforation.  

If reactor pressure should ever 
exceed 1400 psia during normal power 
operation (the limit of applicability 
of the boiling transitlon correlation) 
it would be assumed that the fuel 
cladding integrity Safety Limit has 
been violated.  

In addition to the boiling transition limit 
(,KCPR) operation is constrained to a maximum 
1i-CR - 17.5 kw/ft for 7 x 7 fuel and 13.4 kw/ft 
for 8 x 8 fuel. This constraint is established 
by specifications 2.1.A.1 and 3.5.J. Specifi
cation 2,1.A.1 established limiting total peaking 
factors (LTPF) which constrain LIIGR's to the 
maximum values at 100% power and established 
procedures for adjusting APRM scram settings which 
maintain equivalent safety margins when the total 
peak factor (TPF) exceeds the LTPF, Specification 
3.5S.J established the LHGR max which cannot be 
exceeded under steady power operation.  

(1) NEDO-20694. "General Electric Boiling 
Water Reactor Reload No. 3 Licensing Submittal 
for Dresden Nuclear Power Station Unit 3."
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Safety Limit Bases (cbnt'd)

B. Core Thermal Power' Limit 
(Reactor Pressure < 8010 psia)

At pressures below 800 psia, the 
core elevation pressure drop (0 
power, 0 flow) Is greater than 4.56 
psi. At low pow11-ers anj flows this 
pressure differential is maintained 
In the bypass region of the core.  
Since the pressure drop in the bypass 
region Is essentially all elevation 
head, the core pressure drop as low 
pow..ers and f•los will always be grcater 
than 4.•o ps Analyses show that 
with a flow of 28xlD0 lbs/hr. bundle 
flow, bundle pressure drop. is nearly 

nendpendent of bundle Power and has 
a value of 3.5 psi. Thus, the bundle 
flow with a 4.r- psi dr~v2Ln n 
",,;Ill be greaser than 28x10D lbs/hr.  
Full scale "TA test data taken at 
pressures from 14.7 psla to 800 psia 
1-:d1,ct& that the fuel assembly 
critica;l pow;er at this filos " pproxi
matclY 3.35 At 255% of rated 
therma .. l power, the peak powered bun
dle would have to be operatingat 
3.84 times the average powered bundle 
in order to achieve this bundle power.  
Thus, a core thermal poýer limlt of 
255o for reactor pressure's below 800 
psia Is conservative.

C. Power Transient 

During transient operation the heat flux 
(thermal power-to-water) would lag be

hind the neutron flux due to the inherent 

heat transfer time constant of the fuel 
which .s 8-9 seconds. Also, the limiting 
safety system scram settings are at values

which will not allow the reactor to 
be operated above the safety limit 
during normal operation or during 
other plant operating situations which 
have been analyzed in detail. In 
addition, control rod scrams -ire such 
that for normal operatinr transients 
thle neutron flux -r-insirit is terini
ntted Cefore a sicmiflcant increi-ec 
in surface heat flux occurs. Scr,?m 
ti-mes of each control rod are checked 
each refueling outage and at least 
every 32 weeks 50? are checked to as

sume adequate sert. o n timrnes E;-ceed
•1( a neutron flux scram setting and 
a failure of the cbntrol rods to reduce 
flux to less than the scram setting 

within 1.5 seconds does not necessarily 
imply that fuel is damaged; however, 
for this specification a safety limit
vlolt-ton will be assumed any time a 
neutron flux scram setting is exceeded 
for longer tha'n 1.5 seconds.  

If the scram occurs such that the neu
tron flux dwell time above the limit
ing safety system settJn, is less than 
1.7 seconds, the safety limit will ri-, 
be exceeded for normal turoine or gen
erator trips, which are the most severe 
normal operating transients expected: 
These analyses show that even if the 
bypass system fails to operate, the 
desiln limit of MCPR =-1.06 is not 
exceeded. Thus, use of a 1.5 second 
ljmit provides additional margin.

12

)

I

I



I.1 Safety Limit Bases 

1.1.C Power Transient (contid) 

The computer provided has a 
seauence annunciation program'which 
will indicate the sequence in which 
scrams occur such as neutron flux, 
pressure, etc. This program also 
Indicates when the scram setpoint is 
cleared. This will provide information 
on how long a scram condition exists 
and thus provide some measure of the 
enertgy added durn a transient. Thus, 
computer information normally will be 
avcalable for analyzing scrams; how
ever, if the computer information should 
not be available for any scram analysis, 
Specification 1.1.C.2 will be relled on 
to cetermine if a safety limit has been 
violated.  

DurIng periods when the reactor is shut 
down, consideration must also be given 
to water level requiremen.ts due to the 
effect of decay heat. If reactor water 
level should drop below the top of the 
active fuel 6uring this time, the 

) abIlity to cool the core '5 reduced.  
This reduction in core coo21nng cap
ability could lead to elevated cladding 

e.- oeratures and clad perforat-on. The 
core will be cooled sufficiently to pro
vent clad meltirin; should the water level 
be reduced to two-thirds the core height.  
Establishment of the safety limit at 12 
inches above the top of the fuel provides 
ade.quate mar-in. This level will be con
tlnuouoly monitored i.4henever the recr
"culation pumps are not operating.

Limiting Safety System Setting Bases.

FUEL CLADDING INTEGRITY

The.abnormal operational transients 
applicable to operation of the UnIts 
have been analyzed throughout the 
spectrum of planned operating con
ditions up to the rated thermal power 
condition of MWt. In addition, 
2527 MWt is the licensed maximum steady
state power level of the units. This 
maximum steady-state power level will 
never knowingly be exceeded.  

Conservatism Is incorporated in the 
transient analyses in estimating the 
controlling factors, such as void 
reactivity coefficient, control rod 
scram worth, scram delay time, peaking 
factors, and axial power shapes. These 
factors are selected conservatively 
with respect to the.ir effect on the 
applicable translent results as deter
mined by the curcent analysis model.  
This transient model, evolved over 
many years, has been substantiated in 
operation as a conservative tool for 
evaluatingr reactor dynamic performance 
Results obtained from a General Electrd 
boilling water reactor have been cona
parcd with predictions made by the model.  
The comparisons and results are sum
marized in Reference 2.  

Linford, R. B., "Analytical Method: 
of Plant Transient Evaluations for 
the General Electric Boiling Water 
Reactor, NEDO-10802, Fob,, 1973.  
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2.1, Limiting Safety System Setting Bases 

Fuel Cladr in?-,!cIntgrity -n'd) 

- The absolute value of the void reac
tivity coefficient used in the analysis 
is conservatively estimated to be about 
25/' greater than the nominal. max'mum 
value expected to occur during the core 
lifetIme. The scram worth used has 
been derated to be equivalent to appro
x1:zately 80% of the total scram worth of 
of the control rods. The scram delay 
time and rate of rod insertion allowed 
by the analyses are conscrvatively set 
equal to the longest dclay and slow.,est 
insertion rate acceptable by Technical 
Specifications. The effect of scram 
wortnh. scram delay time and rod in
sertion rate, all conservatively 
applied, are of freatest sIgnificance 
in the early portIon of the ne-ative 
reactivity insertion. The rapid in
sertIon of negative reactivity is 
assured by the tmre requirements for 
5'- nrd 25,% InsertIon. By the t-11m.e 
the rods are 6,;~ inserted, approx:
mately four dollars of ncgst've reac

tlvlty have been inserted which 
strongly turns the transient, and 
accomplishes the desired effect. The 
t4_mes for 50W' and •00 inseerton are 
gitven to assure proper completion of 
the expected performance In tIe 
earl'er portion of the transient, 
and to establis•h th. ulti,..t fully 
ohutis;.;rn• steay.-state con tion...  

This choice-of using conservative vaiucs 
of controllingg para.ters and Initiating of4.ro ln. a...•_ n 
translents at the design power level, 
produces more pessimistic answers than 
would result by uslng expected values of 
contreo apramrters. and analyzing at higher 
poa;er levels.

Steady-3tate operation without 'forced 
recirculation will not be permitted', 
except during startup testing. The 
analysis to support operation at 
various Power and flow relationships 
has considered operation with either 
one or two recirculation pumps.  

The bases for individual trip settings 
are discussed in the following para
graphs.  

For analyses of the thermal consequences of 
the transients, the MCPR's stated in paragraph 
3.5.K are conservatively assumed to exist prior 
to initiation of the transients.  

A. Neutron Flux Trip Settings

I

A13'i Flux Scram Trip Setting (Run Mode) 

The average power range monitoring 
(APRI) system, which is calibrated 
usIng heat balance data taken during 
steady-state conditions,, reads in 
percent of rated thermal power. Be
cause fission chambers provide the basic 
input sinaýIs, the fPIM.1 system responds 
directly to average neutron flux.  
Dur-ing trans ients, the instantaneous 
rate of hreat tranrsfer from the fuel (reactor thermal power) is less than 
the instantaneous neutron flux due to 
the timc constant of the fuel. There

trans ents, the thr... power'of the 
fuel will be less than that indicated 
by the neutron flux at the scram setting.  
A na lys demonstrate that with a 120 
percent scram trip s•tting, none of the 
abnormal operationnl transients, annlyzed 
Violate the fuel Safety Limit and there 
is a substantial margin from fuel damage.  
Therefore, the use of flow referenced 
scrm'''1tip provides even additional margf.



2.1.A. Neutron'Flux Trip Settings 

1. APRM Flux Scram Trip Setting 
(Run Mode) (cont'd)

I

For operation in the startup mode while 
the reactor is at low pressure, the APRM 
scram setting of 15 percent of rated power 
provides adequate thermal margin between the 
the setpoont and the safety limit, 25 p.ýr
cent of' rated. The margin is adequate to 
accoimmodate anticipated maneuvers 'associated 
with po.;er plant startup. Effects of in
creaslng pressure at zero or low void con
tent arc m.'Irnor, cold water from sources 
avi ieble dur I ng startup is not much colder 
S th: tLt alr:.,'>' In the system, te'mpera-

An increase in the APRM scram trio 
setting would decrease the margin pre
sent before the fuel cladding integrity 
Safety Limit is reached. The APRM 
scram trip settinS was determined by 
an analysis of margins required to pro
vide a reasonable range for maneuvering 
during operation. Reducing this oper
ating margin would increase the fre
quency of spurious scrams which have an 
adverse effect on reactor safety because 
of the resultinZ thermal stresses. Thus, 
the APRM scram trip setting was selected 
because It provides adeuantue margin for 
the fuel cladding integrity Safety LimIt 
yet allows operating margin that reduces 
the possibility of unnecessary scrams.  

The scram trip setting must be adjusted 
to ensure th-t the LHGR transient peak 
Is not increased for any combination of 
TpF and reactor core thermal power.  
The scram setting Is adjusted in accor
dance with the formula in Specification 
2.1.A.1, when the maximum total peaking 
factor is greater than the l1mltIng total 
peakinS factor..  

2. APRM Flux Scram Trip Setting 
(Refuel or Start & Hot Stalidby Mode)

15

ture coefficients-are small, ant con
trol rod patterns are constrained to 
be uniform by operating procedures 
backed up by the rod worth minimizer.
Of all possible sources of reactivity 
input, uniform control rod withdrawal 
Is the most probable cause of signifi
cant power rise. Because the flux 
distribution associated with uniform 
rod withdrawal3 does not involve high 
local peaks, and because several rods 
must be moved to change power by a 
significant percentage of rated power, 
the rate of power rise is very slov•.  
Generally, the heat flux is In near 
equilibrium with the fissionrate. In 
an assumed uniform rod withdrawal ap
proach to the scram level, the rate of 
power rise is no more than 5 percent 
of rated power per minute, and the 
APP..N system would be more than adequate 
to assure a scram before the power 
could exceed tbeasafety limit. The 15 
percent APRM scram remains active un
ti! the mode swi.tch is placed in the 
RUN' position. This switch occurs when 
reactor pressure Is greater than 850 
psig.  

3. IRM Flux Scram Trip Setting 

The IRM system consIsts of 8 chambers, 
4 in each of the reactor protection 
system logic channels. The IRM is a 
5-decadce instrument which covers the 
range of power level between that 
covered by the SRM and the APRM% The 
5 decades are broken down into 10 ranges,.  
each being one-half of a decade in size.



2.i.A. Neutron Flux Trip SettIng 

3. IRiM Flux Scram ITr Ip Setting (contc) 2.1.B APRM Roe Block Trip Setting

The IRa scram trip setting of 120 
"div.sios is active in each range,of 
the IRM. For exmple, if the instru
ment wore on rnnce 1, the scram setn would be a 120 divi3ions for that range; 

likewise If the instrument were on range 
5, the scram would be 120 dlvislonc. on 
that rance. Thus, as the IR" I's ran.ed 
up to accomodete the increas, in er 
level, the scram trip setting is also 
renged up.  

The most sinificant sources of reac
tivity change durlrng the power increase 
arc due'to control rod withdrawal. In 
order to ensure that the I.M provided 
adejunte protection a:aInst the sincle 
rod 'c.,ithdrawa! error, a range of rod 
w•t-rwa ac c•- 1det was 2n-:lyzed. This 
a nalyss 'included starting the accIcent 
at various power levels. The most se
vere case involves an Initial condition 
in which the reacteor is just subcritlcal and the I:.% system-, is n t yet on scale.  

.~ddltborl cof:servrtism s t..ken in this 
anl,1ysis Dy assu..n, that the 11i-i channel 
ClOe St to the , hd r w.-, rod I" bnýass.d.  
The resuIts of this analyus sh th)t thC reactor Is sorcr• ;!,ed and pe k poelm> e 
to one percent of rted, power, thus mrP in

Stain, 
:,I above C.G Based on the above 

"•�• the iTM prov,'des p a n 
locel contro! rod ,Ithdra.al errors a,_nd con
t"_;hou h withdra-1 of controi rodL.s 1I .. lu'n 
aLd oOvides bauk;!uu ol'Ot'culo:n for the i \BM*

Reactor power level may be varied by 
moving cofttrol rods or by varyipg 
the recirculatlon flow rate. The APRM 
systcm provides a control rod block to 
prevent rod withdrawal beyond a given 
point at constant recirculation flow, 
rate to protect [,aaInst the condltion.  
Sof a MCPB less tha.n 1.06. This rod 
block trip sctting, which is auto
matIcally varied with recirculation 
loop flow rate, prevents an Increase 
in the reactor power level to exces
sive values due (to Con1rol rod ,;ith
draw,.;al. The flow variable trip sctting 
provides substantial margLn from fuel 
damnaCe, essumi.ng a steady-state opera
tion at the :", tn, ov-r th.  
entire rec.ct r•t oil f1>.; rage. n Th.  ,m-rg,.i to The "afetY LIIt inc...  

the flow decreeasos for the specifled 
trip s etting versus flow relationship; 
therefore the worst case MCPR which 
could occur durin steady-state ceera
tlon is at l08, oP rated therml eo,,er 
because of the APBM rod block trip 
setting. The actual power distribution 
in the core is established by specified 
control rod sequences and is monitored 
continuously by the in-core LP!BM system.  
As withI the APH1M scram trip setting, 
the AfWM rod tlo Ck trip setting Is ad
justed downword If the raximum total 
peaking factor exceeds the limiting 
totol peakcn factor, thus preserving 

L the APfRN rod block safety margin.



2.1 [ itinvSafety SýStern Setting B3es, (cont'd) 

C. Reactor Lowj Water Loavel Scram - The reactor 

low water level scram is set at a point which 

will assure that the water level used in the 

bases for the safety limit is maintained.  

The scram setpoint is based on normal oper

ating temperature and pressure conditions 

because the level .instrumentation is density 

coimpensated.  

D. Reactor Low Low Water Level ECCS Initiation 

Trip Point - Tlhe emergency core cooling 

subsystems are designed to provide sufficient 

cooling to the core to dissipate the energy 

associated with the loss of coolant accident 

and to limit fuel clad temperature to well 

below the clad melting temperature to assure 

that core geometry remains intact and to limit 

tony clad uetal-water reaction to less than 1%.  

To accomplish their intended function, the 

capacity of each emergency core cooling system 

component was established based on the reactor 

low -4ater level scram setpoint. To lower the 

setpoint of the low water level scram. would 

increase the capacity requirement for each of 

the ECCS components. Thius, the reactor vessel 

low water level scram was set low enough to 

perr-it margin for operation, yet will not be 

set lower because of ECCS capacity requirements.

Th& design of the ECCS comfponents to meet the 
above criteria was dependent on three previously 

set parameters: the nxitl break siMe, th2 lo 

water level scram setpoint and the ECCS initia

tion setpoint. To lower the eetpoint for 

initiation of the ECCS could !-ad to a loss of 

effective core cooling. To raise the ECCS 

initiation setpoint would be in a safe direction, 

but it would reduce the margin established to 

prevent actuation of the ECCS during normal 

operation or during normally expected transients.
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E. Turblno Ston Valve Scr.-, - The turbine stop valve 
closure_ scram trip ant-cipcptcs tho pressuro, 
neutron flux and h1-at flux increaso that could 
rcsult from r=pid c-csuro of the turbine stop 
valves. W*ith a scram trio sctting of 10 
percent of valve cloburc from full op-n, the 
resultant increase in surface hcat flux is 

mliitcd such that MACPR rcmains above 1.06 even 
durin.- the or5-L care transient that aý;sucs the 
turbine byp:.zs is clozz!, 

F. Generator Load Rejection Scram - The genera
tor load rejection scram is provided to 
anticipate the rapid increase in pressure 
and neutron flux resulting from • 

fast closure of the turbine control valves 
due to a load. rzjection and subsequent 
failure of the bytass; i.e., it prevents 
1'4"P, from becoming less than 1.06 for this 
transient. For the Load rejection from 

I0 power, the 1, increases to only 
1c6.o:• of its r-atcd value which results 
in only a small decrease in NCPIR.

G. Reactor Coolant Low Pressure Initiates Main Steam 
Isolation Valve Closure - The low pressurn isolation 
at 850 psig was provided to give protection against 
fast reactor depressurization and the resulting 
rapid cooldown of the vessel. Advantage was taken 
of the scram feature which occurs when the main 
steam line isolation valves are closed to provide 
for reactor shutdown so that operation at pressures 
lower t.ha.n those specified in the thermal hydraulic 
safety limit does not occur, although operation 
at a pressure lower than 850 psig would not necessarily 
constitute an unsafe condition.  

H. M•i.n Steam Line Isolation Valve Closure Scram - The 
low pressure isolation of the main steam lines at 
850 psig was provided to give protection against.  
rapid reactor depressurization and the resulting 
rapid cooldown of the vessel. Advantage was taken 
of the scram feature which occurs when the main 
steam line isolation valves are closed, to provide 
for reactor shutdown so that high power operation 
at low reactor pressure does not occur, thus providing 
protection for the fuel cladding integrity safety 
limit. Operation of the reactor at pressures lower 
than 850 psig .requires that the reactor mode switch 
be in the startup.position where protectioh of the 
fuel cladding integrity safety limit is provided by 
the IRM high neutron flux scram. Thus, the combination 
of main steam line low pressure isolation and isolation 
valve closure scram assures the availability of 
neutron flux scram protection over the entire 
range of applicability of the fuel cladding integrity 
safety limit. In addition, the isolation valve 
closure scram anticipates the pressure and flux 
transients which occur during normal or inadvertent 
isolation valve closure. With the scrams set at 
10% valve closure,there is nio increase in neutron 
flux.



I. Turbine Control Valve Fast Closure Scram 

"The turbine hydraulic control system 

operates using high pressure oil. There 

are several points in this oil system where 

a loss of oil pressure could result in a 

fast closure of the turbine control valves.  
This fast closure of the turbine control 
valves is not protected by the generator 
load rejection scram since failure of the 
oil system would not result in the fast 
closure solenoid valves being actuated.  
For a turbine control valve fast closure, 
the core would be protected by the APRIM 
)and high reactor pressure scrams. However, 
to provide the same margins as provided for 

the generator load rejection scram on fast 
closure of the turbine control valves, a 
scram has been added to the reactor protection 
system which senses failure of control oil 

pressure to the turbine control system.  
This is an anticipatory scram and results 
in reactor shutdown before any significant 

increase in neutron flux occurs. The 
transient response is very similar to 

that resulting from the generator load 

rejection. -The scram setpoint of 900 psig is 
set high enough-.to provide the necessary 
anticipatory function and low enough to 

minimize the number of spurious scrams.  
Normal operating pressure for this system is 

)1250 psig. Finally the control valves will 
not start to close until the fluid pressure 
is 600 psigo Therefore, the scram occurs 
well before valve closure begins.
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a half scram and rod block condition. Tllus, 
if the calibration were pcrforrncd during oper
ation, flux shai)ping wou!d not be possible.  
13Based (il cxpericnce at other ge'erati•ng 
stations, diit of inst rum ents, such as those 
in the 1,low Binsing Nework, is not significant 
and therefore, to a'void spuriouis scrams, a 
ealibr-raion frequency of each refueliinag outage.  
is estahlis:hed.  

Group (C) devices are active only during a 
given portiom of the operational cycle. For 
example, tic II1M is actdi u (hiring startup and 
inactive d]uritngl tull-nower operation. Thus, 
the only test that is meaningful is the one per
fornied just prior to shutdown or startup; i.e., 
the tests that are performed just prior to use 
of the instrunment.  

Calibration frequency of the instrument chan
nel is divyided into two groups. These arc as 
follows: 

1. Passive type indicating de~lces that can 
be coninared with like units on a continu
OtiS ba;sis.  

2. Vacuum tube or semiconductor dcvices 
and detectors that drift or lose 
sensiti vity.  

Experience with passive typ)e instruments in 
Commonwealth Edison gcnerating stations and 
substattion.ý indicates that the speci'fied calibra
tions are adequate. For those devices wnich 
emiploy .1inplifiers, etc., drift specifications 
call for drift to be less than 10. (5,1/ionlt; i.e., 
in the period of a morlth 'a drift of .4%9} would 
occur and thus providi'n for adeCquate main.

For the APRM system drift of electronic 
apparatus is not the only consideration in de
tcrminini- a calibration frequency. Change in 
power distribution and loss of chamber sensi
tIivitv dictate a calibration every seven days.  
Calibration on this frequency alssures plant 
operation at or below teirmal iimits.  

A corparison of 'ITables -1. 1. 1 and -1. 1. 2 
ieNaCtts that six instru n Cnt eli anncds have not 
been i elmidcd in the latter Tzable. These are: 
lode SwitcIh in S!'ut(iLdmn, Manual Scram, Hligh 

Water Lecvel in Scram l)iisehrge 'rank, Main 
Stic:an Line Isolation Valve Closure, Generator 
Load tRejuction, and Turbine Stop Valye 
Closure. All of the devices or sensors associ
ated with these se ran fhinctions are siamiple 
on-off switches and, hence, calibration is not 
apllicablC, i.e., the switch is either on or.  
off. Eu ther, these s\vitches are morunted 
solidly to the device and have a very low 
i robability of miov-ing, e."g. the switches in 
thle s c, ,ilm discha re volumae tank. Based on 
the above, "na calibratiUn is required for these 
six ins tronment channels.  

•. TEh LTP shall be checked once 
per day to determine if the APRM 
scram requires adjustment. This may 
ray noraally be done by checking 
the LPEM readings, TIP traces, or 
process cooputer calculations.  
Only a small number of control 
rods are moved daily and thus the 
peaking factors are not expected 
to change significantly and thus 
a daily check of the LTI-F is 
adequate,
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"TAMZT 3.2.3 (cent) 

Notcs 

* 1. For the Startup/sot Standby and Run pos>itions of the Fe-actor •Ae Selector Switch, 

therec. hll c be two cperaDlC or tripecl trip systems for ech function, -.- the 

SR" rod blocks, IRM upscale, IRM iowncale and IRV, detector not fully inserted in 

tc core ned not bo operable in the "-,u-n" position and A7-PR downscale, AP2..  

upscale (flow bias), RBM upscale, rnd RBE downscale need not be operable in the Startup/Hot 
C 'fst l be m.tfor of the t:o trio s..C.. s St-and~by MR 0 n C f- irs.. • ,_ i -" •' t CO-.. r ... Ca n �D; .....  

this 'conditien may "i for u-.- to sc-n ay iysoro-dcd tha- during that time the 

opera`Olle system is functionally tcstcd immediately a.nd daily thereafter; if this 

codito sts long,:--- than seeday:; tho svstcm shall be tripped. if the first 

column cannot be met for both trip sy.jtms, the systems shall be tripped.  

2. W - nercent. (f drive flow required to produce a rated core flow of 

98 1i 9b/2.  

3. !FIA downscale may be bypassed when it is on its lowest range.  

4. This function may be bypassed-whenf the ccunt rate is >100 cps.  

5. one of the four SPRIY inputs may be bypassed.  

6. This SPM function may be bypassed in the higher IM P ranges when the IPM upscale rod 

block is operable.  

7. Not required while performing low powzer physics tests at atmospheric pressure during 

or after refueling at power levels not to exceed 5 ,K(-0.
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Two sensors on the isolation condenser suipply a.nd 
return lines are provided to detect the fa:i lure of 
isolation condenscr line and actuate isolation action.  
The sensors on the supply and return sides are 
arranged in a 1 out of 2 logic and, to meet the 
single failure criteria, all sensors and instrumen
tation are required to be operable. The trip settings 
of 20 psig and 32" of water and valve closure time 
are such as to prevent uncovering the core or ex
ceeding site limits. The sensors will actuate due 
to high flow in either direction.  

The HPCI high flow and temperature instrumentation 
are provided to detect a break in the HIPCI piping.  

STripping of this instrumentation results in actuation 
of IIPCI isolation valves; i.e., Group 4 valves.  
Tripping logic for this function is the same as that 
for the isolation condenser and thus all sensors 
are required to be operable to meet the single fail
ure criteria. The trip settings of 200 F and 300% 
of design flow and valve closure time are such that 
core uncovery is prevented and fission product 
release is within limits.  

The instrumentation which initiates ECCS action is 
arranged in a dual bus system. As for other vital 
insturmentation arranged in this fashion the Speci
fication preserves the effectiveness of the system 
even during periods when maintenance or testing 
is being performed.  

The control rod block functions are provided to 
prevent exce~ssv:o control rod1 withdrawial so that 
EICPR does not approach I.CS. The trip logic for 
this function is 1 out of n; e.g., any trip on one 
of the six APRM's, 8 IRM's, or 4 SRI,'s will result 
in a rod block.. 1he minimum instrun'enz channel 
requirc•mnts assure sufficient instrunrentatioa to 
assure the single failure criteria are nat. The 
mini:a'm instrtunznt channel require~ments for the RBM

may be reduced by one for a8Short peariod of time to 
allcw for maintenance, testing, or calibration.  
T1his time period is only -3% of the operating time 
in a month and does not significantly increase the 
risk of preventing an inadvertent control rod with
drawal.  

TIe APPIM rod block function is flow biased* and 
prevents a significant reduction in FICPR especially 
during operation at reduced flow. The APRM provides 
gross core protection; i.e., limits the gross core 
control rods in the normal withdrawal sequence. The 
trips are set so that ?.MCPR is maintained greater 
than 1.06.

The APMA rod block function which is set at.  
12Z of rated pc-wer is functional in the refuel 
and Startup/rot Standby mode. This ccntrol 
rod block provides the same type of protection 
in the RcIrftvl and Startup/Hot Standby mode as 

the AE! flcw bieed rcd block dors in the r4n 
moda; i.e., it prevents VCPR from decreasing
below 1.06 during control rod withdrairals and 
prevents ccntrol rod withdraial before a 
scram Is reached.

The r[il rod block function provides local 
protection of the core, i.e., the pre
vention of transition boiling in a local rexIon 
of the core, for a sinZle rcl withdraval error 
frcm a lizting centrol rod pattern. Tae 
tr-p point is flli biased. The worat case single 
co--ntrol ro-d vithdrawal error har be--c canalyzed 
gnd the results shcw that with tlhe speg-ified 
trip aettin,-, rod withdrawal is blocked 
before the :CPR reaches 1.06 thus allowing adequate nargin.  

Below 70 percent power, the worst case 
withdrawal of a singlo control rod results 
in a XCPR greater than 1.06 without rod 
block acticn. Thus, below this power level 
it is not rcquircd.
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I

Mhe Ifdl rod block function provides local as 

weIl =Z groo3 core protcction. The sca!ing 

arranS-a--Ont is such that trip settli-g io less 

thn a factor of 10 above the ladletcd lev-el.  

AnalyoiS of tl',e Xtorst cz--. kccident r--Žoults 

in rod blcek action before !NCR approaches 
:. o6.  

A cv.nscilC indication on an APP]•`% or TIM.1 is an 

in.i!catLjor, taLc instrum:ent has failed or t'he ins tru

... 'is not sensitive cnou2'.f. In either case the 
numont ,,,ill nt rc.spon,., to changes in control 

rod motion and thus control rod motion is prcven ed.  

T*Shc downscalc trips are set at 5/125 of full scale.  

* The rod block which occurs when the IRP4 

detectors are not fully inserted in the 

core for the refuel and startup/hot 

standby posjition of the -ode switch has 

been trovided to assure that these 

detectors are in the core during reactor 

sIartup. This, thereforc, assurcs that 

these instruments are in proper position 

to provide protection during reactor 

startuo. The IrCMI's primarily provide 

protection against local reactivity 

effects in the source and intermediate 
neutron range.  

For effcctive emergency core cooling for smallpipe 

brcaj-s., the EIPCI system must function since reac

tor pressure does not decrease raedlno to 

cailow cither core spray or LPCI to onerate in time.  

The autonmatic prcssurc rclief fu-ction is provided 

as a back-up to tihe jPCI in the event t`,c IIPlC docs 

not opcrai.. i'. a .rranc rnent of the trV'.r" con

tacts is such as to provide this func. ion ,. , .. c.  

cssaryand minimize spurious operation. The trip
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settings given in the specification are adcauate to 
assure the above criteria are met. Ret. cction 
G. 2. G. 3 SAIR. Tie specification preserves the 

efe s of the system during periods of main
tenancc, testing, or calibration, and also mini
r.,izes the risk of in >.ertent operation; i. e. , only 
one in!strumont channeL out of service.  

Two air ejector off-gas monitors are provided and 
when their trip point is reached, cause an isolation 
of the air ejector off-gas line. Isolation is initiated 
when both instruments reach their higlh trip point 
or one has an upscale trip and the other a down
scale trip. Thcre¢ is a fifteen minute delay before 
the air ejector off-gas isolation valve is closed.  
This delay is accounted for by the 30-minute 
holdup timne of the off-gas before it is relcased to 
the sta ck.  

Both instruments are required for trip but the 
instruments are so designed that any instrument 
failure gives a downscale trip. The trip secttins 
of the instruments arc set so that the instantane
ous stack rclease rate limit given in Spccification 
3.S,it; not cxcccded.  

Sour radiation monitors are provided which 
initiate isolation of the reactor building and 
operation of the standby gas treatment system.  
The monitors are located in the reactor building 
vcntilation duct and on the refueling floor. Thý 
trip lo.'pc is a 1 out of 2 for each set and each 
set can initiate a trip independent of the "othcr 
set. Any upscale trip will cause trc desired 
action. -Trip settings of 11 mr/hr for the 
monitors in the ventilation duct are based upon 
initiating normal vcntilntion isolation and starnby.  
gas trea"tmCn4 system operation to limit t-e dose



3.3 LIMITING CONtDITIONS POR OPERATION 4.3 SURVEILILANCE REQUIREMENTS

4. Control rod shall not be withdrawn for 
startup or refueling unless at least two 
source range channels have an observed 
count rate equal to or greater than three 
counts per second.

5. During operating w;ith limiting 
patterns, as dectermined by the 
engineer, either:

control rod 
nuclear

a. Both RB& channels shall be operable; or 

b. Control rod withdrawal shall be blocked; or 

c. The oper.ating power level shall •o 
li5nitcd so tho the ICTPR will 
rennin above 1o C6 assu,-ing a 
single error that irsults in 
compe2te withdrawal of any single 
operable control rcd.

I)

4. Prior to control rod withdrawal for startup 
or during refueling verify that at least two 
source range channels have been observed 
cotuit rate of at least three counts per 
second.  

5. When a limiting control rod pattern exists, 
an instrument functional test of the RBM 
shall be performed prior to withdrawal of 
the designated rod(s) and daily thereafter.
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operator with a visual indication of neutron 
level. This is needed for knowledgeable and 
efficient reactor startup at low neutron level.  
The consequences of reactivity accidents are 
functions of the initial neutron flux. The 
requirement of at icast 3 counts per second 
assures that any transient, should it occur 
begins at or above the initial value of l0 
of rated power used in the analyses of transients 
from cold conditions. One operable SRM channel 
would be adequate to monitor the approach to 
criticality using homogeneous patterns of 
scattered control rod withdrawal. A minimum 
of tw'o operable SR1M's ar( provided as an added 
conservatism° 

5. 1he Rod Block Monitor (RBM) is designed to auto
matically prevent fuel da:uage in the event of 
erroneous rod withdrawal from locations of high 
power density during high power level operation° 
Two clihannels are provided and one of these may be 
bypassed from the console for maintenance and/or 
testing0  Tripping of one of the channels wýTill block 
erroneous rod withdrawal soon enough to prevent fuel 
danageo Thiis system backs up the operator who with
draws rods according to a written sequence° The 
specified restrictions with• one channel out of 
servi cc coiiservatively assure that fuel damage 
will not occur due to rod withdrawal errors when 
this condition exists,, Amendments 17/18 and 19/20 presnt the results of an evaluation of a rod block 

monitor failure0  These amendments sh<-iw that during 
reactor operation with certain limiting control 
rod patterns, the withdrawal of a designated single 
control. rod could result: in one or more fuel rods 
wJith 'CP~s less than 1.06. During use of such 
patterns, it is judg'2,d that testing of the RBIM 
syster: prior to withdr~wal of such rods to assure 
its opernbility will assure that improper with
drawal does not occur0  It is the responsibility 
of.tihe N2uclear Engineer to identify these limiting 
patterns and the designated rods either when the 
patterns are initially established or as they 
develop due to the occurrence of inoperable control 
rods in other than limiting patterns.

I

C. Scram Insertion Times

The control rod syste'm:s.8analyzed to bring the 
reactor subcritical at a rate fast enough to 
prevent fuel damage; i.e., to prevent the IXCPR 
from becoming less than 1.06, The limiting 
power transient is that resulting from a tur
bine stop valve closure with failure of the 
turbine bypass system. Analysis of this 
transient shows that the negative reactivity 
rates resulting from the scram with the 
average response of all the drives as given in 
the above specification, provide the required 
protection, and ""CPR remains greater than 
1.06. Reference (1) shows the control rod 
scraim reactivity used in analyzing the 
transients. Reference (1) should not be 
confused with the total control r d worth, 
l&%Ak, as listed In some amendments t6 the SAR 
The 18%Ak value represents the amount of 

eoactivity available for withdraw-,al in the 
cold clean core, whereas the control rod 
worths shown in Reference (1) repre
sent the amount of reactivity available for 
insertion (scram) in the hot operating core.  
Tiie J nfimum a-)unt of reactivity to be 
inserted during a scram is controlled by 
permitting no more Lhan 10% of the operable 
rods to.have long scram tim.s. In the 
analytical tnratrx\nt of the tr. rnsient-, 390 
milliseccnds are all-ed betw'een a noutro0:: 
sensor reaching the scra point Iand the 
start of motion -of the control rods. This
is 2udequn3e and conservative w-ten comared 
to the typically observed time. delay of 
about 270 milliseconds. Approximately 70 
milliseconds after neutron flux reaches the 

(I) "Dresden Station Special Report No.  
29, Supplement B", Figure 1.
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3.5 LIMITING CONDITION FOR OPERATION 45 SRELAC EURMN

D. Automatic Pressure Relief Subsystems 

1. Except as specified in 3.5.D.2 and 3 below, 
the Automatic Pressure Relief Subsystem 
shall be operable whenever the reactor 
pressure is greater than 90 psig and irradiated 
fuel is in the reactor vessel.

2. Prom and after the date that one of the 
five relief valves of the automatic pressure 
relief subsystem is made or found to be 
inoperable when the reactor is pressurized 
above 90 psig with irradiated fuel in the 
reactor vessel, reactor operation is permissible 
only during the succeeding seven days unless 
repairs are made and provided that during such 
time the HPCI Subsystem is operable.  

) 3. From and after the date,'that more than one 
of five relief valves of the automatic., 
pressure relief subsystem are made or found 
to be inoperable when the reactor is 
pressurized above 90 psig with irradiated 
fuel in the reactor vessel, reactor operation 
is permissible only during the succeeding 24 
hours unless repairs are made and provided 
that during such time the HPCI Subsystem 
is operable.

D. Surveillance of the Automatic Pressure 
Relief Subsystem shall be performed as 
follows: 

1. During each operating cycle the following 
shall be performed: 

a. A simulated automatic initiation 
which opens all pilot valves, and 

b. With the reactor at low pressure each 
relief valve shall be manually opened 
until thermocouples downstream of the 
valve indicate fluid is flowing from 
the valve.  

c. A logic system functional test shall be 
performed each refueling outage.  

2.. When it is determined that one relief valve 
of the automatic pressure relief subsystem 
is inoperable, the HPCI shall be demonstrated 
to be operable immediately and weekly thereafter.  

3. When it is determined that more than one 
relief valve of the automatic pressure relief 
subsystem is inoperable, the HPCI subsystem 
shall be demonstrated to be operable immediately.
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3.5 LI�4ITING CONDITIO2� FOR OI�ZU�TIOU 4.5 SURVEILLANCE REQUIREMENT

I. Average Planar L14GR 

During steady state pow,•er operation, the 
average linear heat generation rate (LHIGR) 
of all the rods in any fuel asscmbly, as 
a function of average planar exposure, at 
any axial location, shall not exceed the 
maximum average planar LHGR shown in 
Figures 3.5.1-A or 3.5.1-B dependent on 
fuel type. If at any time during operation 
it is determined by normal surveillance that 
the limiting value for APLIIGR is being 
exceeded, action shall be initiated within 
15 minutes to restore operation to within 
the prescribed limits. If the APL11GR is not 
returned to within the prescribed limits with
in two (2) hours, the reactor shall be brought 
to the Cold Shutdown condition within 36 hours.  
Surveillance and corresponding action shall 
continue until reactor operation is within the 
prescribed limits.

)

I. Averaqe Planar Linear Heat Generation
Rzate (APLHGR)

The APLHGR for each type of fuel as a 
function of average planar exposure shall 
be determined daily during reactor opera
tion at > 25% rated thermal power.
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LIZ:: TIN,7 CClO-D-DTO•N-

J. Local LI1GR 

During steady state power operation, the 
linear heat generation rate (LMGR) of any 
rod in any fuel assembly at any axial lo
cation shall not exceed the maxiamum. allow
able LHGR as calculated by the following 
eauat ion.

max

LHGRd - Design LHGR 

- 17.5 kw/ft, 7x7 fuel assemblies 
13.4 kw/ft, 8x8 fuel assemblies 

--ýax - Maximtum - ower sDikina oenalty 

-. 037 initial core fuel 
- .026 reload 1, 7x7 fuel 
- .022 8xZ fuel

LT - Total Core Length - 12 ft.  

L - Axial distance from bottom of core 
Tf at any time during operation it is det

ermined by normal surveillance 
that the limiting value for LHCR 
is being exceeded, action shall 
be initiated within ,S minutes 
to restore operation to within 
the prcscribed limi:s. If the 
LHGR is not returned to 
within the prescribed limits 
within two (2) hours, the 
reactor shall be brought to 
the Cold Shutdown condition 
within 36 hours. Surm'eil
lance and corresponding action 
shall continue until reactor 
operation is within the 
prescribed lizits.

J. Local LHGR 

The ULIGR as a function of core 
height shall, be checked daily dur
ing reactor operation at > 25% 
rated thermal power.
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3.5 LIMITING CONDITION FOR OPERATION 14.5 SURVEILLANCE REQUIREMENTS

K. Minimum Critical Power Ratio (MCPa) 

During steady state operation, MCPR shall be 
greater than or equal to 

Unit 2 

1.29 (7 x 7 fuel) 

1.35 (8 x 8 fuel) 

at rated power and flow. For core flows 
other than rated, these nominal values of 

) MCPR shall be increased by a factor of Kf, 
where'Kf is as shown in Figure 3.5-2.  

If at any time during steady state power 
operation, it is determined that the 
limiting value for MCPR is being exceeded, 
action shall be initiated within 15 minutes 
to restore operation to within the pre
scribed limits. If the steady state M4CPR 
is not returned to within the. prescribed 
limits within two (2) hours, the reactor 
shall be brought to the Cold Shutdown con
dition within 36 hours. Surveillance and 
corresponding action shall continue until 
reactor operation is within the prescribed 
limits. For core flows other than rated, 
the MCPR shall be 1.32 times Kf where Kf 
is as shown in Figure 3.5-2.

K. Minimum Critical Power Ratio (MCPR)

MCPR shall be determined daily during a 
reactor power operation at _ 25% rated 
thermal power and following any change in 
power level or distribution that would 
cause operation with a limiting control 
rod pattern as described in the bases for 
Specification 3.3.B.5.
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FIGURE 3.5-2 Kf FACTOR



3.5 LIMITING CONDITION FOR OPERATION 4.5 SURVEILLANCE REQUIREMENT

Condensate Pump Room Flood Protection

1. The systems installed to prevent or 
mitigate the consequences of flooding 
of the condensate pump room shall be 
operable prior to startup of the 
reactor.  

2. The condenser pit water level switches 
shall trip the condenser circulating 
water pumps and alarm in the control 
room if water level in the condenser 
'pit exceeds a level of 5 feet above 
the pit floor. If a failure occurs 
in one of these trip and alarm circuits, 
the failed circuit shall be inmmediately 
placed in a trip condition and reactor 
operation shall be permissible for the 
following seven days unless the circuit 
is sooner made operable.

L, Condensate Pump Room Flood Protection 

1. The following surveillance require
ments shall be observed to assure 
that the condensate pump room flood 
protection is operable.  

a. The testable penetrations through 
the walls of CCSW pump vaults 
shall be checked during each 
operating cycle by pressurizing 
to 15 ±2 psig and checking for 
leaks using a soap bubble 
solution. The criteria for 
acceptance should be no visible 
leakage through the soap bubble 
solution. The bulkhead door shall 
be checked during each operating, 
cycle by hydrostatically testing 
the door at 15 ±2 psig and 
checking to verify that leakage 
around the door is less than one 
gallon per hour.
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3,5 LIMITING CONDITION FOR OPERATION 4.5 SURVEILLANCE REQUIREMENT

3. If Specification 3.5.K.I and 2 
cannot be met, reactor startup 
shall not commence or if operating, 
an orderly shutdown shall be 
initiated and the reactor shall be 
in a cold shutdown condition within 
24 hours

b. The CCSW Vault Floor 

drain shall be checked during 
each operating cycle by assuring 
that water can be run through the 
drain line and actuating the air 
operated valves by operation of 
the following sensor; 

i. loss of air 

Ii. high level in the condensate 
pump room (5'0") 

5c. The condenser pit 5 foot trip 
circuits for each channel shall be checked once a month. A logic 

system functional test shall be 
performed during each refueling 
outage.
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3.5 Limiting Conditions for Operation Bases

A. Core Spray and LPCI Mode of the RHR 
System - This specification assures 
that adequate emergency cooling 
capability is available.  

Based on the loss of coolant analyses 
included in References (1) and (2) in 
accordance with 10CFR50.46 and Appen
di-, K, core cooling systems provide 
sufficient cooling to the core to 
dissipate the energy associated with 
the loss of coolant accident, to limit 
the calculated peak clad temperature 
to less than 2200 0 F, to assure that 
core geometry remains intact, to limit 
the core wide clad metal-water reaction 
to less than 1%, and to limit the cal
cuLated local meta!-water reaction 
to less than 17%.  

The allowable repair times are es
tablished so that- the aveýrage rlsk rate 
for repair would be nio greate.. than 
the basic risk rate. The me-'thod and 
concept are described in Reference 
(3). Using the results

D5esd3n Station Special Report 
No.bO ~, SupplementA, "Unit 2 and3 

Loss of Coolant Accident Analyses 
in Conformation with 10CFRS10, 
Appendix K."

developed in this refer
ence, the repair period is found to Ie less than 
1/2 the test interval. This assumes that the 
core spray and LPCI subsystems constitute a 
I out of 3 system, however, the combined ef
fect of the two systems to limit excessive clad 
temperatures must also be considered. The 
test interval specificd in Sp(.cification 4.5 was 
3 months. Therefore, an ailnabc 1tp.li, 
period which maintains the basic risk consider
ing single failures should he less than 45 days 
and this specification is with:n this period.  
For multiple filures, a sshor'er incrvaI as 
specified and to improve 1.he assurance that 
the remaining systems " ill f'unction, a dailvy test is Called for. .\tho,,th it is recognized 

that the information given in refere1nce 3 pro
vides a quantitative method to estimate allow
able repair times, the lack of operating data to 
support the analytical approach prevents com
plete acceptance of this rmethod at this time.  
Therefore, the times stated in the specific 
items; were established with due regard to 
judgment.  

Should one core spray subsystem become in
operable, the remaining core spray and the 
entire LPCI system are available should the

(2) NEDO-20566, General Electric 
Company Analytical Model for Loss
of-Coolant Analysis in Accordance 
with 10CFR50 Appendix K.  

(3) APED-"Guidelines for Determining 
Safe Test Intervals and Repair 
Times for Engineered Safeguards" 
April 1969, I.M. Jacobs and 
P.W. Marriott.
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D. Automatic Pressure Relief - The relief valves 
of the automatic pressure relief subsystem 
are a back-up to the HPCI subsystem. They 
enable the core spray or LPCI to provide pro
tection against the small pipe break in the 
event of HPCI failure, by depressurizing the 
reactor vessel rapidly enough to actuate the 
core sprays or LPCI. The core spray and/or 
LPCI provide sufficient flow of coolant to 
adequately cool the core.  

Loss of 1 of the relief valves affects the 
pressure relieving capability and therefore a 
7 day repair period is specified. Loss of 
more than I relief valve significantly reduces 
the pressure relief capability and thus a 24
hour repair period is specified.

E. Isolation Cooling System - The turbine main 
conde-nser is norimlly available. The isolation 
condenser is provided for core decay heat 
removal following reactor isolation and scram.  
The isolation condenser has a hcat removal 
capacity sufficent to handle the decay heat pro
duction at 300 seconds following a scram. Water 
will be lost from the reactor vessel through the 
relief valves in the 300 seconds following isola
tion and scram. This represents a minor loss 
relative to the vessel inveantory.  

) The system may be manukally initiated at any 
time. The system is automtalically initiatcd 
on high reactor pressure in excess of 1060 psig 
sustained for 15 seconds. The time delay is 
provided to prevent unnecesaary actuation of 
the system during anticipated .... rbii trip s.  
Automatic initiation is provided to ininize 
the coolant loss follo,;ing isolation from the 
main condenser. To be considered operable 
the shell side of the isolation condenser must

contain at least 11,300 gallons of water.  
Make-up water to the shell side of the isola
tion condenser is provided by the condensate 
transfer pumps from the oondensate storage 
tank. The condensate transfer pumps are 
operable from on-site power. The fire 
protection system is also available as make
up water. An alternate method of cooling 
the core upon isolation from the main con
denser is by using the relief valves and HPCI 
subsystem in a feed and bleed manner. There
fore, the high pressure relief function and the 
HPCI must be available together to cope with 
an anticipated transient so the LCO for HPCI 
ard relief valves is sot upon this function 
rather than their function as depressurization 
means fov a small pipe break.  

F. .Emerency_•Cooling Availabilit_. - The purpose 
of Specification D is to assure a minimum of 
core cooling equipment is available at all 
times. If, for example, one core spray were 
out of service and the diesel which powered 
the opposite core spray were out of service, 
only 2 LPCI pumps would be available. Like
wise, if 2 LPCI pnumps were out of service and 
2 containment service water pumps on the op
posite side were also out of service no contain
ment cooling would be available. It is during 
refueling outages that major maintenance is 
performed and during such time that all low 
pressure core cooling systems may be out of 
se-vice. This specification provides that should 
this occur, no work will be performed on the 
primary system which could lead to draining the 
vesse1. This work would include work on certain 
control rod drive components and recirculation 
system. Thus, the specification precludes the 
events which could require core cooling. Speci
fication 3.9 must also be consulted to determine 
other rqqmiziements for the diesel generators.
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,5 LimitinZ Condition for Operation Bases (Cont'd)

heat generation rate even if fuel pellet 
densification is postulated, The power 
spike penalty specified is based on that 
presented in Ref. (2) and assumes a 
linearly increasing variation in axial 
gaps between core bottom and top, and 
assumes with 95% confidence, that no 
more than one fiel rod exceeds the design 
LHGR due to power spiking. An irradiation 
growth factor of 0.25% was used as the 
basis for determining AP/P in accordance 

) with Refs. (3) and (4).  

IK. Mini'mum Critical Power Ratio (MCPR)

The steady state values for MCPR specified 
in this Specification were selected to 
provide margin to accommodate transients 
and uncertainiies in monitoring the core 
operating state as well as uncertainties 
in the critical power correlation itself.  
These values also assure that operation 
will be such that the initial condition 
assumed for the LOCA analysis, a MCPR of 
1.18, is satisfied. For any of the special 
set of transients or disturbance caused by 
single operator error or single equipment 
malfunction, it is required that design 
analyses initialized at this steady state 
operating limit yield a MCPR of not less than 
that specified in Specification 1.1.A at any 
time during the transient assuming instrument 
trip settings given in Specification 2.1. For 
analysis of the thermal consequences of these 
transients, the limiting value of MCPR stated 
in this specification is conservatively assumed 
to exist prior to the initiation of thetran
sients. The results apply with increased 

conservatism while operating with MCPR's greater

than specified. The limiting transient which 
determines the required steady state MCPR limits 
is the turbine trip event assuming failure of 

the turbine bypass valves with a scram initiated 
by the turbine stop valve position switches.  

For core flow rates'less than rated, 
the steady state MCPR is increased by the 
formula given in the Specification. This 
assure that the MCPR will be maintained 
greater than that specified in Specifi
cation l.I.A even in the event that the 
motor-generator set speed controller 
causes the scoop tube positioner for the 
fluid coupler to move to the maximum 
speed position.  

(2) Fuel Densification Effects on General 
on General Electric Boiling Water 
Reactor Fuel," Section 3.2.1, 
Supplement 6, Aug. 1973.  

(3) USAEC Report, "Supplement 1 to the Technical 

Report on Densification of General Electric 
Reactor Fuels," Dec. 14, 1973.  

1(4) GE Planning and Development Memoran
dum #45, "Length Growth of BWR Fuel 
Elements", R. A. Proebsthe, October 1, 
1973 (Proprietary).
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I 3.5.L Flood Protection 

Condensate pump room flood protection will assure the availability of the containment 
cooling service water system (CCSW) during a postulated incident of flooding in the 
turbine building. The redundant level switches in the condenser pit will preclude any 
postulated flooding of the turbine building to an elevation above river water level.  
The level switches provide alarm and circulating water pump trip in the event a water 
level is detected in the condenser pit,
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h..5 Surveillance .Reuirements ases (cont'd)

I.

At core thermal power levels less than or
equal to 25 per cent, operating plant 
experience and thermal hydraulic analyses 
indicate that the resulting average planar 
LIIGR is below the mnximum average plannr LHIGR 
by a considerable ir-orgin; therefore, cvaluatiLon 
of the average planar L11R below this power 
level is not necessary. The daily require
nxznt for claculating average planar LI{OR 
above 25 per cent rated thermal power is 
sufficient since power distribution shifts 
are slow when there have not been s-ignifi
cant power or control rod changes.  

J. Local IICR 

h'Te LH-GR as a function of core height shall 
be checked daily duringf reactor operation at 
greater than or ecuai to 25 per cent power to 
determinýe if fuel burnup or control r.'J. movement 
2s caused crh..g.s in o..r distribution, For 
"M}CR to be a limiting value below 25 per cent 
rated thermal power, the M2'?F would have to be 
greater than 10 which is precluded by a consideraAle 
argin~ when employing any pernaissiblc control 

rod pattern.

Avera~e_ Planar LHGR
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K. Minimum Critical Power Ratio (MCPR) 

At core thermal power levels less than or equal 
to 25 per cent, the reactor will be operating 
at minimum recirculation pump speed and the 
moderator void content will be very small. For 
all designated control rod patterns which may be 
employed at this point, operating plant experience 
and thermal hydraulic analysis indicates that the 
resulting MCPR value is in excess of requirements 
by a considerable margin. With this low void 
content, any inadvertent core flow increase 
would only place operation in a more con
servative mode relative to MCPR.  

The daily requirement for calculating 
MCPR above 25 percent rated thermal 
power is sufficient since power distribution 
shifts are very slow when there have not been 
significant power or control rod changes.  

In addition, the Kf correction applied to 
the LCO provides margin for flow increase 
from low flows,



4.5 Surveillance Requirements Bases (Cont'd) 

4.S.L Flood Protection 

The watertight bulkhead door and 
the penetration seals for pipes and 
cables penetrating the vault walls 
have been designed to withstand the 
maximum flood conditions. To assure 
that their installation is adequate for 
maximum flood conditions, a method 
of testing each seal has been devised.  

To test a pipe seal, another test 
seal is installed in the opposite side 
of the penetration creating a space 
between the two seals that can be 
pressurized. Compressed air is t'hen 
supplied to a fitting on the test seal 
and the space inside the sleeve is 
pressurized to approximately 15 psi.  
"The outer face of the permanent seal 
is then tested for leaks using a soap 
bubble solution.  

On completion of the test, the test seal 
is removed for use on other pipes and 
penetrations of the same size.  

In order to test the watertight bulkhead 
doors, a test frame must be installed 
around each door. At the time of the 
test, a reinforced steol box with Tubber 
gasketing is clamped to the wall around the 
door. The fixture is then pressurized 
to approximately 15 psig to test for 
leaktightness.

Floor drainage of each vault is accomplished 
through a carbon steel pipe which penetrates 
the vault. When open, this pipe will 
drain the vault floor to a floor drain 
sump in the condensate pump room.  

Equipment drainag'e from the vault doolers 
and the CCSW pump bedplates will also be 
routed to the vault floor drains. The old 
equipment drain pipes will be permanently 
capped preclude the possibility of back
flooding the vault.
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(Cont d) 
4.5 Surveillance Recuireirent Bases

As a oeans of prevening l'•c- f"-...  
outside the ',•:'.'iu3Qs in t!'-<: e~iec~t f 
floocd • ch~c~k va' ni•." i•'o,:.ae 
valjveý ar-_e _nt,•~ in te2" .al 

floo~r drain line 6'0" 7,ývc thie fioor of 

The chk valve is a 2" •": ehec 
e. e for 1,25 ~~--x: 

o a r c:[d v,-, e i Z. . C,2 , 7LQ r y <-,ý 
for F_" 30 pidfeevi'lpes:- "h 
cont.rco. valve Will• ,e in tV, 

"open prsitiOn in thne Cr2- condiIt-on 
and w•.1,. close upon .•ny one of th,,e 
following: 

LOSs of air or power 

High level (510") in the condensate 
pump room 

Closure of the air 0pevated valve on high 
water level in the c na en sate pump room rs 
effectd by use of a

level switch set at a water level of 
5*0". Upon actuation, the switch will 
close the control valve and alarm in 
the control room.  

The operator will also be aware of pro
blems in the vaults/condensate pump room 
if the high level alarm on the equipment 
drain sump is not terminated in a reason
able am,.ount of time. If must be pointed 
out that these alarms provide information 
to the operator but that operator action 
upore the above alarms is not a necessity 
for-reactor safety since the other pro
visions provide adequate protection.  

A system of level switches has- ben 
installed in the condenser pit to indicate 
and control flooding of the condenser 
area. The following switches are installed-

Level 
ao0 �10" (1 switch) 

b. 3'0" (I switch)

Function 
Alarm° Panel Hi
Water Condenser Pit 
Alarim, Panel Hcigh
Circ. Water Con
dense•r Pit

c. 5'0;' (2 redundant Alarm and Circ.  
switch pairs) Water Pump Trip 

Level (a) indicates water in the condenser 
pit from either the hotwell or the cir
culating wate r system. Level (b) is above 
the hotwell capacity and indicates a pro
bable circulating water failure.
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4.5 Surveillance Requirement Bases (Cont'd) 

Should the switches at level (a) and (b) fail 

or the operator fail to trip the circulating 

water pumps on alarm at level (b), the 

actuation of either level switch pair at level 

(c) shall trip the circdlating water pumps 

automatically and alarm in the control room.  

These redundant level switch pairs at level 

2 (c) are designed and installed to IEEE-279, 
"Criteria for Nuclear Power Plant Protection 

Systems." As the circulating water pumps are 

tripped, either manually or automatically, at 

• level (c) of 5'0", the maxiurum water level 

reached in the condenser pit due to pumping 

will be at the 491',0" elevation (10' above 

condenser pit floor elevation 481'0"; 5' 

plus an additional 5' attributed to pump 

coastdown).  

In order to prevent overheating of the CCSW 

pump motors, a vault cooler is supplied 

for each pump. Each vault cooler is designed 

to maintain the vault at a maximum 105 F tem

perature during operation of its respective 

pump. For example, if CCSW pump 2B-501 

starts, its cooler will also start 4nd com

pensate for the heat supplied to the vault 

by the 28 pump motor keeping the vault at 

less than 105 0 F.  

Each of the coolers is supplied with cooling 

water from its respective pump's discharge

line. After the water has been' passed 
through the cooler, it returns to its 

respective pump's suction line. In this 

way, the vault coolers are supplied with 

cooling water totally inside the vault.  

The cooling water quantity needed for 

each cooler is approximately 1% to 5% 

of the design flow of the pumps so that 

the recirculation of this small amount 

of hcated water will not affect pump or 

cooler operation.  

Operation of the fans and coolers is 

re'uired during pump operability testing 

and thus additional surveillance is not 

required.  

Verification that access doors to each 

vault are closed, following entrance by 

personnel, is covered by station operating 
procedures.

I 86D



NEGATIVE DECLARATIOM 

REGARDING PROPOSED CHk,,GES TO THE 

TECHNICAL SPECIFICATIONS OF LICENISE DPR-19, 

DRESDEN NUCLEAR POWER STATION UNIT 2, 

DOCKET NO. 50-237 

The Nuclear Regulatory Commission (the Commission) has considered 

the issuance of changes to tne Technical Specifications of Facility 

Operating License No. DPR- 19. These changes would authorize the 

Commonwealth Edison Company (the licensee) to operate the Dresden 

Niucleat Power Station Unit 2 (located in Grundy County, Illinois) with 

changes to the limiting conditions for operation associated with fuel 

assembly specific power (average planar linear heat generation rate) 

which would limit maximum fuel clad temperature in case of a loss of 

coolant accident, in accordance with the Acceptance Criteria for 

Emergency Core Cooling System (10 CFR 50.46 and Appendix K to 10 CFR 

Part 50).  

The U. S. Nuclear Regulatory Commission, Division of Operating 

Reactors has prepared ah Environmental Impact Appraisal for the 

proposed changes to the Technical Specifications of License 11o. DPR-19, 

Dresden Unit 2, described above. On toe basis of tnis appraisal, the 

Commission has concluded that an environmental impact statement for 

this particular action is not warranted because tiere will be no 

environmental impact attributable to the proposed action other tnan 

that which has already been predicted and described in the Conmnission's
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Final Environmental Statement for Dresden Nuclear Power Station 

Units 2 and 3 published in November 1973. The Environmental Impact 

Appraisal is available for public inspection at the Commission's 

Public Document Room, 1717 H Street, N. W., Washington, D. C., and 

at the Morris Public Library, 604 Liberty Street, ilorris, Illinois.  

Dated at Bethesda, Maryland, this o?~/.S 7 *4? ý' -77ý,ý /1,7e' 

FOR THE NUCLEAR REGULATORY COMMISSION 
Ori14al A4 by 

Dennis L. Ziemann, Chief 
Operating Reactors Branch #2 
Division of Operating Reactors



ENVIRONMENTAL IMPACT APPRAISAL BY THE DIVISION OF OPERATING REACTORS 

SUPPORTING AMENDMENT NO. 21 TO DPR-19 

COMMONWEALTH EDISON COMPANY 

DRESDEN NUCLEAR POWER STATION UNIT NO. 2 

ENVIRONMENTAL IMPACT APPRAISAL 

1. Description of Proposed Action 

By letter dated July 1, 1975 and supplements dated July 7, 10 and 
21, August 25, September 19, 1975, February 26, 1976, March 1.5, 
April 6, 9 and 19, and May 17,, atid.71,t 97&vý; th-;irnbn1diIth RdI§h;Company 
submitted proposed changes to the Technical Specifications to License 
No. DPR-19 to incorporate limiting conditions for operation associated 
with fuel assembly specific power (average planar linear heat genera
tion rate) which would limit maximum fuel clad temperature in case of 
a loss-of-coolant accident, in accordance with the Acceptance Criteria 
for Emergency Core Cooling System (10 CFR 50.46 and Appendix K to 
10 CFR Part 50). The licensee is at present licensed to possess and 
operate Dresden Nuclear Power Station Unit No. 2 at power levels up 
to 2527 Wt. The proposed actions, designed to limit peak fuel clad 
temperatures in case of a lOss-of-coolant accident, are expected to 
cause no changes in average power level, capacity factor, average 
fuel failure rate, or total fuel burnup.  

2. Environmental Impacts of Proposed Action 

The staff has considered the environmental impacts of the proposed 
action. Since no changes are expected in average power levels or in 
fuel failure rate under normal operating conditions, there should be 
no Increase in cooling water requirements, thermal effluents, nor in 
radiological effluents, either liquid or gaseous. The proposed action 
should, therefore, result in no additional environmental impact on 
man or on biota in these regards. The principal benefit of electric 
power production, considered in the benefit-cost analysis of the plant, 
is unaffected by the action since both the average power level and 
the fuel burnup are expected to remain the same.

Form AEC-318 (Rev. 9-53) AECM 0240
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T7he proposed action is designed to provide a particular benefit 
under accident conditions, specifically the loss-of-coolant 
accident. It will increase the likelihood of minimizing the 
environmental consequences of the loss-of-coolant accident.  

The other environmental impacts condidered in the Final Environ
mental Statement for the Dresden Nuclear Power Station Unit Nos. 2 
and 3, Docket Nos. 50-237 and 50-249, November 1973, are not 
expected to be affected by the proposed action.  

3. Conclusion and Basis for Negative Declaration 

zOn the basis of the foregoing analysis, it is concluded that the 
proposed action will not result in adverse environmental effects 
in addition to those considered in the Final Environmental Statement 
for the Dresden Station Unit Nos. 2 and 3. The staff further 
concludes that a more detailed Environmental Impact Statement is 
not required for the proposed action, and that a Negative Declaration 
to this effect is appropriate.  

tDe4sL iema hhief 

Date: MAY 2 1 1976

Form AEC-318 (Rev. 9-53) A.4CM 0240



UNITED STATES NUCLEAR REGULrTORY COMMISSION 

DOCKET NO. 50-237 

COMMONWEALTH EDISON COMPAWN 

NOTICE OF ISSUANCE OF AMENDMENT TO 
PROVISIONAL OPERATING LICENSE 

Notice is hereby given that the U. S. Nuclear Regulatory Commission 

(the Commission) has issued Amendment No. 21 to Provisional Operating 

License No. DPR-19 to the Commonwealth Edison Company (the licensee), 

which revised the license and its appended Technical Specifications for 

operation of the Dresden Nuclear Power Station Unit No. 2 (the facility) 

located in Grundy County, Illinois. The amendment is effective as of its 

date of issuance.  

The amendment revised the provisions in the license and its Technical 

Specifications for the facility to authorize operation (I) with additional 

8 x 8 uranium 23S fuel assemblies, and (2) using modified operating limits 

based on an acceptable evaluation model that conforms with Section 50.46 

of 10 CFR Part 50, and with operating limits based on the General Electric 

Thermal Analysis Basis (GITAB), in accordance with the licensee's 

applications for the amendment as referenced in the last paragraph of 

this notice.  

The applications for the amendment comply with the standards and 

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

the Commission's rules and regulations. The Cormvission has made appropriate 

findings as required by the Act and the Commissinn's rules and regulations
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in 10 CFR Chapter 1, which are set forth in the license amendment. Notice 
of Proposed Issuance of Amendment to Provisional Operating License in 
connection with item (2) above was published in the FEDERAL REGISTER on 
December 2, 1975 (40 FR 55908). No request for a hearing or petition for 
leave to intervene was filed following notice of the proposed action on 
item (2) above. Prior public notice of item (1) above was not required 
since the action does not involve a significant hazards consideration.  
In connection with the action on Section 50.46 regarding emergency core 
cooling system (;part of itdJ2)the Commission has issued a Negative 
Declaration and Environmental Impact Appraisal. In connection with the 
action identified as item (1) of this Notice, the Commission has determined 
that the action will not result in any significant environmental impact 
and that pursuant to 10 CFR §51.S(d)(4) an environmental statement, 
negative declaration or environmbal impact appraisal need not be prepared.  

For further details with respect to this action, see (1) the 
applications for amendment dated July 1, 1975, September 3,,41)7- ýard.l., 
1976, and supplements dated July 7 and 10, August 25, September 19, 1975, 
February 26, 1976, A 1fi1 6, 9, 19, 26 and 28, and May 17 aad 21, 1976*, (2) the 
April 8, 1976 Quad Cities Unit No. 2 licensee submittal in Docket No. 50-265 
which is applicable to Dresden 2 and is the non-proprietary version of the 
Dresden 2 proprietary submittal dated July 21, 1975, (3) Amendment No. 21 
to License No. DPR-19, (4) the Commission's concurrently issued related
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Safety Evaluation, and (5) the Commission's Negative Declaration dated 

(which is also being published in the FEDERAL REGISTER) and 

associated Environmental Impact Appraisal. All of these items are 

available for public inspection at the Commission's Public Document 

Room, 1717 H Street, N. W., Waslington, D. C., and at the Morris Public 

Library at 604 Liberty Street in Morris, Illinois 60451. A single copy 

of items (2), ifi joug1 (5) may be obtained upon request addressed to the 

U. S. Nuclear Regulatory Commission, Washington, D. C. 20555, Attention: 

Director, Division of Operating Reactors.  

Dated at Bethesda, Maryland, this o '3 ~ ~ ~ /' ' 

FOR THE NUCLEAR %EGULATORY C-0419SSION 

De Y' L.4 itu nn, Chief 
Operating Reactors Branch #2 
Division of Operating Reactors 

............................................. .............................................. E N.............................................. I .............................................  

lU R N A M IE * .............................................. ............................................ . .............................................. .............................................. ............................................. .................... .................  

lFo.iri AX,18 (ReyI. 9-53) .SE(• 0240 * U. S. GOVERNMENT PRINTING, OFFICESt 1974-020-.1e6



'9v - •UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

oo WASHINGTON. 0. C. 20555 

4.  

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 21 TO FACILITY OPERATING LICENSE NO. DPR-19 

COMMONWEALTH EDISON COMPANY 

DRESDEN UNIT NO. 2 

DOCKET NO. 50-237 

1.0 INTRODUCTION 

Commonwealth Edison Company has proposed to operate Dresden Unit 2: 

(1) with additional 8 x 8 fuel assemblies, as requested in their 

application dated March 15, 1976, and supplemenrts dated 

April 26 and April 28, 1976; 

(2) using modified operating limits based on an acceptable emergency 

core cooling system evaluation model that conforms with Section 

50.46 of 10 CFR Part 50, and with operating limits based on the 

General Electric Thermal Analysis Basis (GETAB), as requested in 

their application dated July 1, 1975, and supplements dated 

July 7, 10 and 21, 1975, and August 25, and September 3 and 19, 

1975, and Feburary 26, March 15, April 6, 9, 19, 26 and 28, and 

May 17 and 21, 1976.
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2.0 RELOAD 

The licensee has proposed to reload Dresden Unit 2 for Cycle 

Number 5 with as many as 80, 8 x 8 fuel assemblies having an 

average enrichment of 2.50 wt% U-235 and 80, 8 x 8 fuel assemblies 

having an average enrichment of 2.62 wt% U-235. Due to previous 

operations, this cycle is labeled #5 although it is only the 

second reload. The documentation submitted in support of the 

proposed reload consisted of the GE BWR Reload-2 Licensing Submittal 

for Dresden Unit 2. NEDO - 21145 (1) (2) the GE BWR Generic 

Reload Application for 8 x 8 fuel, NEDO - 20360 (3); and the 

proposed Technical Specification changes. (4) The staff has reviewed 

the submitted information and report our safety evaluation herein.  

2.1 Nuclear Characteristics 

The information presented in the licensing submittal for the 

reconstituted core closely follows the guidelines of Appendix 

A of Reference 3. The licensee relies heavily on this licensing 

topical report, NEDO - 20360 (3). Although later supplements 

to this report are undergoing review by the staff, this topical 

has been found acceptable for use for reactors containing 8 x 8 

reload fuel. Up to 160 8 x 8 reload fuel bundles will be loaded 

throughout the core. As many as 80 of these reload fuel bundles

. I
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will have an average enrichment of 2.50% by weight of the Uranium

235 isotope while the remainder~as many as 80 fuel bundles, 

will have an average enrichment of 2.62%. The core contains 

a total of 724 fuel bundles. Thus, about 22 percent of the fuel 

bundles are being replaced for this reload. Previously for Reload 

1, 32 fuel bundles in 7 x 7 configuration of average enrichment 

of 2.30% and 124 fuel bundles in 8 x 8 configuration of average 

enrichment 2.50% had been loaded. The loading pattern for Cycle 

5 may be described as follows: (1) the two rows and columns 

of fuel bundles which intersect at the center of the core will 

not contain any Reload 2 fuel, (2) the lower enrichment reload 

bundles are loaded in the interior of the core while the higher 

enrichment reload bundles are loaded near the outer periphery 

of the core, (3) in the core interior only one fuel bundle in a 

four bundle array surrounding a control rod will be replaced, 

(4) near the core periphery two diagonally located fuel bundles 

of the four bundle array surrounding a control rod will be replaced, 

and (5) some initial fuel bundles will-be shuffled. The 8 x 8 

reload fuel for the Cycle 5 core are, therefore, basically 

scatter loaded. The data in Reference 1 indicate that the nuclear 

characteristics of the Reload 2,8 x 8 fuel bundles are similar 

to those previously loaded. Thus, the total control system worth) 

temperature, and void dependent behavior of the reconstituted 

core will not differ significantly for those values which were 

Previously reported for Dresden Unit 2.



The shutdown margin of the reconstituted core meets the Technical 

Specification requirement that the core be at least 0.25%Lk 

subcritical in the most reactive operating state with the largest 

worth control rod fully withdrawn and with all other control 

rods fully inserted. The minimum shutdown margin occurs at the 

beginning of Cycle 5. The analysis considered the fresh fuel 

assemblies loaded into the core at the beginning of Cycle 5.  

The assemblies from eycle 4 remaining in the core were calculated 

to have an average exposure of 11,070 IWd/t at the end of Cycle 4.  

The information presented in Reference 1 indicates that a boron 

concentration of 600 ppm in the moderator will make the reactor 

subcritical by a least 0.03Ak at 200C, xenon free. Therefore, 

the requirement for an alternate shutdown system 

is met by the Standby Liquid Control System.  

The Technical Specification requirement for the storage of fuel 

for Dresden Unit 2 is that the effective multiplication factor, 

keff, of the fuel as stored in the fuel storage rack is equal to 

or less than 0.90 for normal conditions. This is achieved if 

the uncontrolled keff of a single fuel bundle is less than 1.30(3) 

at 65°C. The 8 x 8 8D250 and 8D262 fuel bundles, at both 

the zero exposure and the peak reactivity point, have a keff less 

than 1.26 and, therefore, meet the fuel storage requirement 

for Dresden Unit 2.



-5-

Current estimates indicate that the actual plant scram reactivity 

curve is better than the GE generic "B" curve used in the transient 

analyses of FLference 5 until approximately 550 MWd/t before the 

end of Cycle 5. For the reference core loading, this is approximately 

3500 MWd/t into the cycle. The end-of-cycle curve used in 

Reference 5 is more conservative than the predicted end-of-cycle 

curve for Cycle 5 as shown in figure 1 of Reference 2. Thus, 

for conservative application of the transient analyses of Reference 

5, the "B" scram curve is assumed for Cycle 5 for the 

first 3500 MWd/t of exposure while the end-of-cycle curve of 

Reference 5 is applicable for the remainder of the cycle. These 

scram curves are multiplied by a design conservatism factor of 

0.8 for use in the anticipated transient analyses.  

The void and Doppler coefficients of reactivity for 

Cycle 5 are given in Table 5-1 of Reference 1. The void coefficient 

of reactivity at the core average void fraction of 34 percent 

varies from -10.3 to -11.5 x 10-4 Ak/k/A'%V. The Doppler coeffieient 

of reactivity at a fuel temperature of 650°C varies from -1.165 to 

-1.226 x 10-5 ak/k/AT. Also, the effective delayed neutron 

fraction varies from 0.00548 to 0.00603 over the fuel cycle.  

Thus, based on our review of the information presented in the 

Dresden Unit 2 licensing submittal, and the generic 8 x 8 reload 

report (Reference 3), we conclude that the nuclear characteristics
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and performance of the reconstituted core for the Reload 2 fuel 

cycle will not differ significantly from previous Dresden Unit 2 

fuel cycles.  

2.2 Mechanical Design 

The Reload 2 fuel has the same mechanical configuration and fuel 

bundle enrichments as the 8D250 and 8D262 fuel assemblies 

described in the 8 x 8 generic reload report (Reference 3). This 

generic report has been reviewed and with some modifications was 

found acceptable for ase.for reactors containing 8 x 8 reload fuel, 

when supplemented with plant specific information required by our 

status report (Reference 6) on the GE generic repott evaluation.  

Mechanical and operating parameters for the 8 x 8 assemblies are 

compared to the 7 x 7 assemblies in Table I. The smaller diameter 

rods, with lower linear heat generation rate and increased 

cladding thickness/diameter ratio for the 8 x 8 fuel design as 

compared to the 7 x 7 fuel assemblies, result in increased safety 

margins with respect to maximum.design linear heat generation 

rate. The 8D250 Reload 2 fuel incorporates finger springs for
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TABLE 1 

COMPARISON OF PARAMETERS FOR 8 x 8 AND 7 x 7 

ROD FUEL ASSEIMBLY DESIGN 

7x7 8x8 

Pellet Outside Diameter (in.) 0.477 0.416 

Rod Outside Diameter (in.) 0.563 0.493 

Rod-to-Rod Pitch .(in.) 0.738 0.640 

Water-Fuel Ratio (cold) 2.53 2.60 

Weight of U in Assembly (pounds) 412.8 404.6 

Cladding Thickness (mils) 37 34 

Active Fuel Length (in.) 144 144
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controlling moderator/coolant bypass flow at the interface of 

the channel and fuel bundle lower tie plate. This device has been 

used satisfactorily in General Electric's initial core and reload 

fuel for all BWR-4 plants, and for several BWR-3 plants. The 

finger springs employed in Dresden 2 Reload 2 fuel are identical 

in design to those that have been used previously on Dresden Unit 

3, and Quad Cities, Unit 2 and Unit 3, which are similar plants.  

Inspection of more than 900 fuel assemblies in operating plants 

employing finger springs has not revealed any problems relating 

to their use.  

On the basis of our review of the generic 8 x 8 reload report 

and, current operating experience with the 8 x 8 reload design in 

similar plants, we conclude that the Dresden Unit 2 Reload 2 Mechanical 

Design is acceptable.  

2.3 Thermal-Hydraulics 

The GE generic 8 x 8 fuel reload topical report (3) and GETAB (7) 

are referenced to provide the description of the thermal-hydraulic 

methods which were used to calculate the thermal margins. Application 

of GETAB involves: 

1) establishing the fuel damage safety limit, 

2) establishing limiting conditions of operation such that the 

safety limit is not exceeded for normal operation and 

anticipated transients, and

. t
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3) establishing limiting conditions for operation such that 

the initial conditions assumed in the accident analyses are 

satisfied.  

We have evaluated and report in the following sections the Dresden 

Unit 2 Cycle 5 thermal margins based on the GETAB report (7 an 

plant specific input information provided by the licensee.  

2.3.1 Fuel Cladding Integrity Safety Limit MCPR 

The fuel cladding integrity safety limit MCPR is 1.06. It is 

based on the GETAB statistical analysis which assures that 99.95 

of the fuel rods in the core are not expected to experience 

boiling transition during anticipated operational transients. The 

uncertainties in the core and system operating parameters and 

the GEXL correlation, (Table 4-1 of the licensee submittal (1)) 

combined with the relative bundle power distribution in the core 

form the basis for the GETAB statistical determination of the 

safety limit MCPR. The tabulated list of uncertainties for 

Dresden Unit 2 Cycle 5 are the same or more conservative than 

those used in GETAB (revision of Table IV-l of NEDO-10958 

(Reference 8)). For example, the standard deviation for the 

TIP readings uncertainty for the subject reload is 8.7% whereas 

the GETAB NEDO - 10958 report shows 6.3%. The increase in un

certainty for the subject reload is a consequence of the increased 

uncertainty in the measurement of power in a reload core.  

A TIP uncertainty of 6.3% would be applicable if this were the 

initial core. In both cases the TIP reading uncertainties are
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based on a symmetrical planar power distribution.  

The generic core selected for the GETAB statistical analysis is 

a typical 251/764 core while the Dresden Unit 2 is a 251/724 core.  

The generic GETAB statistical analysis results are conservative 

since the bundle power distribution used for the GETAB application 

has more high power bundles than the distribution expected during 

the fifth cycle of operation of the Dresden Unit 2 reactor.  

This results in a conservative value of the MCPR which meets 

the 99.9% criterion. We conclude that the proposed fuel integrity 

safety limit, a MCPR of 1.06 is acceptable for Dresden Unit 2 

Fuel Cycle 5.  

2.3.2 Operating Limit MCPR 

Various transient events will reduce the MCPR below the operating 

MCPR. To assure that the fuel cladding integrity safety limit 

(MCPR of 1.06) is not exceeded during anticipated operational 

transients, the most limiting transients have been analyzed to 

determine which one results in the largest reduction in critical 

power ratio (&MCPR). The licensee has submitted the results of 

analyses of those transients which produce a significant decrease 

in MCPR (References 1 and 2). Among the transients-evaluated 

were overpressure, feedwater temperature decrease, coolant flow 

increase and rod withdrawal error. The most limiting transient 

is the turbine trip without bypass assuming end of cycle (EOC) 

scram reactivity insertion rates assuming 90% of rated power and 100% of
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rated flow . The turbine trip transient results in ANCPR's of 

0.23 (7 x 7 fuel) and 0.29 (8 x 8 fuel). Addition of these 

AMCPR's to the safety limit MCPR (1.06) gives the minimum operating 

limit MCPR for each fuel type required to avoid violation of the 

safety limit, should this limiting transient occur. Therefore, 

the operating limit MCPR's are 1.29 for 7 x 7 fuel and 1.35 for 

8 x 8 ýfuel. The calculated change in MCPR for the second most 

severe anticipated transient, the loss of feedwater heating, is 

0.15 for 7 x 7 fuel and 0.17 for 8 x 8 fuel.  

The transient analyses were evaluated with scram reactivity 

insertion rates that included a design conservatism factor of 

0.80. The design conservatism factor for the void coefficient 

used was 1.33 and the design conservatism factor for Doppler 

coefficient was 0.90. The initial conditions( 1 ) used for the 

worst operational transient are acceptable. The initial MCPR 

assumed in the transient analyses was equal to or greater than 

the established operating limit MCPR of 1.35.  

A GE study (7) has shown that the required operating MCPR varies 

with the axial and local power.peaking distribution. Axial 

peaking in the middle or upper portion of the core results in 

higher required MCPR's than peaking in the lower portion of the 

core. In the analyses the axial power peak was assumed to be 

representative of beginning-of-cycle conditions and to be located
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in the upper portion of the core.  

The R-factors, which are a function of the local power peaking, 

assumed in the analyses are also representative of beginning

of-cycle conditions. The values assumed are 1.075 for 7 x 7 

fuel and 1.102 for 8 x 8 fuel. During the cycle the local peaking 

and therefore the R-factor is reduced while the peak in the axial 

shape moves toward the bottom of the core. Although the operating 

limit MCPR would be increased by approximately 1% by the reduced 

end-of-cycle R-factor, this is offset by the reduction in MCPR 

resulting from the relocation of the axial peak to below the 

midplane.  

It is concluded from the analyses of the limiting pressure 

transient, a generator load rejection with bypass failure, that 

Dresden Unit 2 Cycle 5 can operate at 100% power until that 

point in the fuel cycle (approximately 3500 MWd/t into the 

cycle) when the scram reactivity is less than that of the "B" 

curve in Figure 1 of Reference 5. The power will then be limited 

to 90% of rated power at 100% of rated flow for the remainder 

of the cycle. (4) The flow control line is shown on the power/flow 

map appearing in Figure 1 of Peference 9. Since the transient 

and safety analyses with a reduced scram reactivity insertion 

rate are based on the power/flow line defined by the 90% power/l00%

i
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flow, operation above this line could result in calculated 

transients that violate the MCPR and pressure safety limits.  

Therefore, in accordance with the licensee's proposal, Reference 

4, operation is restricted to power/flow conditions along or 

below this derated flow control line which is consistent with 

the rod patterns necessary to give the derated power levels 

at 100% flow.  

Conservatism was applied in the determination of the required 

operating limit MCPR because the assumed axial and local peaking 

were representative of the beginning of the fuel cycle. This is 

the worst consistent set of axial and local peaking.  

Analyses have shown that the operating limit MCPR's of 1.29 for 

7 x 7 fuel and 1.35 for 8 x 8 fuel assure that the fuel cladding 

integrity safety limit is not exceeded during ancitipated abnormal 

operational transients. Hence we conclude that the operating 

limit MCPR's-of 1.29 for 7 x 7 fuel and 1.35 for 8 x 8 fuel are 

acceptable.  

2.3.3 Rod Withdrawal Error 

The rod withdrawal error transient is discussed in Reference 1 

in terms of worst case conditions. Assumptions and descriptions 

of the rod withdrawal event are given in Reference 3. The 

information in these two references indicates that the local power
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range monitor subsystem (LPRM's) will detect high local powers 

and alarm. However, if the operator ignores the LPRM alarm, 

the rod block monitor subsystem (RB14) will stop the rod withdrawal 

while the critical power ratio is still equal to or greater 

than the 1.06 MCPR safety limit and the cladding is under the 

one percent plastic strain limit. This rod withdrawal error 

transient is not limiting for the Dresden Unit 2 Cycle 5 

with the RBM setting at 110% of its initial level. We conclude 

that the analysis performed for this localized transient and the 

consequences of this localized transient are acceptable.  

2.3.4 Operating MCPR Limits for Less Than Rated Power and Flow 

The most limiting transient during operation at less than rated 

flow and power may be different than the limiting transients at 

rated flow and power. In addition, the operating MCPR needed to 

assure that the fuel cladding integrity safety limit is not exceeded 

during anticipated operational transients may be different than 

the operating MCPR needed at rated flow and power. The limiting 

transient at lower than rated power and flow conditions is recir

culation pump speed control failure. To assure that the fuel 

cladding integrity safety limit is not exceeded during this 

limiting transient, Technical Specification limiting conditions 

for operation (Figure 3.5-2 - page 81E of the Technical Specifica

tions) will require that for core flows less than'the rated flow, 

the licensee will maintain the MCPR greater than the operating 

minimum values (1.29 for 7 x 7 fuel and 1.35 for 8 x 8 fuel). The
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minimum MCPR values for less than rated flow are the rated flow 

values multiplied by the respective Kf factors appearing in Figure 

3.5-2 of the Technical Specifications. The Kf factor curves were 

generically derived and assure that the most limiting transient 

occurring at less than rated flow will not exceed the safety limit 
MCPR of 1.06. We conclude that the calculated consequences of 

the anticipated transients do not violate the thermal 

and plastic strain limits of the fuel or the pressure limits of 

the reactor coolant boundary.  

2.4 Accident Analysis 

2.4.1 ECCS Appendix K Analysis 

2.4.1.1 ECCS Performance 

On December 27, 1974, the Atomic Energy Commission issued an 

Order for Modification of License implementing the requirements 

of 10 CFR 50.46 "Acceptance Criteria and Emergency Core Cooling 

Systems for Light Water Nuclear Power Reactors." One of the 

requirements of the Order was that prior to any license amend

ment authorizing any core reloading" ... the licensee shall submit 

a re-evaluation of ECCS cooling performance calculated in 

accordance with an acceptable evaluation model which conforms 

to the provisions of 10 CFR Part 50, 50.46." The order also 

required that the evaluation shall be accompanied by such 

proposed changes in Technical Specifications or license amendments 

as may be necessary to implement the evaluation results.
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On March 15, 1976, via Reference 4 the licensee submitted an 

amendment to the facility operating license, requesting changes 

to the Technical Specifications for Dresden Unit 2 to implement 

the results of their ECCS evaluation. Reference 10 states that 

the ECCS evaluation of the lead plant (Quad Cities Unit 2) as 

presented in references 11 and 12 is strictly applicable 

to Dresden Unit 2. These analyses showed compliance to the 

10 CFR 50.46 criteria and Appendix K to 10 CFR Part 50. The 

Order for Modification of License issued December 27, 1974, 

stated that evaluation of ECCS cooling performance may be based 

on the vendor's evaluation model as modified in accordance with 

the changes described in the staff Safety Evaluation Report of 

Dresden Unit 2, dated December 27, 1974.  

The background of the staff review of the General Electric 

ECCS model and its application to Dresden Unit 2 is described 

in the staff Safety Evaluation Report (SER) for these facilities 

dated December 27, 1974 (The December 27, 1974 SER) issued in 

connection with the Order. The bases for acceptance of the 

principal portions of the evaluation model are set forth in the 

staff's Status Report of October 1974 which are referenced in the 

December 27, 1974 SER. The December 27, 1974 SER also describes 

the various changes required in the earlier GE evaluation model.  

Together, the December 27, 1974 SER and the Status Report and its 

Supplement, describe an acceptable ECCS evaluation model and the 

basis for the staff's acceptance of the model. The Dresden 

Unit 2 evaluation which is covered by this SER properly conform

to the accepted model.



-17 

With respect to reflood and refill computations, the Dresden 

Unit 2 analysis was based on a modified version of the SAFE 

computer code, with explicit consideration of the staff recommended 

limitations. These are described on pages 7 and 8 of the 

December 27, 1974 SER. The Dresden Unit 2 evaluation did not 

attempt to include any further credit for other potential 

changes which the December 27, 1974 SER indicated were under 

consideration by GE at that time.  

During the course of our review, we concluded that additional 

individual break sizes should be analyzed to substantiate the 

break spectrum curves submitted in connection with the evaluation 

provided in August 1974. We also requested that other break 

locations be studied to substantiate that the limiting break 

location wasin the recirculation line.  

The additional analyses (12) supported the earlier submittal which 

concluded that the worst break was the complete severence of 

the recirculation line. These additional calculations provided 

further details with regard to the limiting location and size 

of break as well as worst single failure for the Dresden Unit 2 

design. The limiting break which is the design basis accident 

is the complete severence of the recirculation suction line assuming 

a failure of the LPCI injection valve.

I
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We have reviewed the evaluation of ECCS performance submitted 

by Commonwealth Edison for Dresden Unit 2 and conclude that the 

evaluation has been performed wholly in conformance with the 

requirements of 10 CFR 50.46(a). Therefore, operation of the 

reactor would meet the requirement of 10 CFR 50.46 provided 

that operation is limited to the maximum average planar linear 

heat generation rates (MAPLHGR) of figures 3.5.1, 3.5.1A and 

3.5.1B of Commonwealth Edison's March 15, 1976 submittal 

(Reference 4) and to a minimum critical power ratio (MCPR) 

greater than 1.18.  

However, certain changes must be made to the proposed Technical 

Specifications to conform with the evaluation of ECCS performance.  

The largest recirculation break area assumed in the evaluation 

was 4.2 square feet. This break size is based on operation with 

a closed valve in the equalizer line between the two recirculation 

loops. Therefore, reactor operation will be prohibited unless the 

valve in the equalizer line is closed.  

The ECCS performance analysis assumed that reactor operation 

is limited to a MCPR of 1.18. However, the operating MCPR 

limit is more limiting. The Technical Specifications will require 

that operation in excess of the limiting MCPR values must be 

reported as a reportable occurrance, even if corrective action is 

taken upon discovery.
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An evaluation was not provided for ECCS performance during reactor 

operation with one recirculation loop out of service. Therefore, 

continuous reactor operation under such conditions is not 

authorized until the necessary analyses have been performed, 

evaluated and determined acceptable. Operation with one 

recirculation loop out of service is not allowed for more than 24 

hours.  

The LOCA analysis assumed all ADS valves operated for small 

line breaks with HPCI failure. Since the licensee did not 

provide a LOCA analysis with one ADS valve out of service for 

small line breaks, the Technical Specifications will not allow 

continuous operation with any ADS valve out of service, except 

that one valve may be inoperable for up to seven days.
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-. 4.1.2 SINGLE FAILURE CRITERION EVALUATION 

Appendix K of 10 CFR 50 requires that an analysis be performed of 

possible failure modes of ECCS equipment and their effects on ECCS 

performance and that in carrying out the accident evaluation, the 

combination of ECCS subsystems assumed to be operating shall be 

those available subsequent to the most damaging single failure of ECCS 

equipment. We require that the single failure analysis include electrical, 

instrumentation and control failure. The licensee has identified the 

most damaging single failure as the failure of the LPCI injection valve 

to the unbroken recirculation loop to open. We performed a review to 

assure that there are no single failures of greater consequences.  
9 

The licensee responded to requests for information which were 

designed to identify single failure problems in equipment necessary 

for emergency core cooling.  

A review of this information identified four areas that required 

special consideration. These areas are discussed below: 

1. Single Failure of Valves 

The licensee performed a study to determine the effects of a 

single failure or operator error that could cause a manuafly controlled,
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electrically operated valve in the ECCS system to move to an undesirable 

position. The conclusion of this study is that no single failure of 

valves can be postulated that produces an effect with greater consequences 

on the ECCS than the failure to open of the LPCI valve in the unbroken 

loop.  

The staff has reviewed the ECCS and agrees with the conclusion of 

the licensee that no design changes are necessary to meet the single 

failure criterion for manually controlled, electrically operated valves.  

2. Submerged Electrical Equipment 

The licensee documented that no safety related equipment becomes 

submerged as a result of a LOCA.  

Non-safety related equipment which could become submerged following 

a LOCA are the drywell floor and equipment drain sump pumps. The loss 

of these pumps is of no safety significance. There is however, a 

concern due to their attachment to safety related buses. The licensee 

has verified that these pumps are prevented from operation (power is 

prevented from being applied) by interlocks with isolation valves 

which close on a LOCA signal. The safety related buses are protected 

by this action which occurs prior to pump submergence. Secondarily, 

breaker protection has been provided to clear any faults should the 

interlock fail.
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It is the staff's conclusion that the submergence of these pumps 

is not of safety significance and that the assumption of single failure 

after submergence does not produce effects of greater consequence than 

the most damaging single failure.  

3. Automatic Transfer of Buses 

The present design for the LPCI system includes an automatic 

transfer feature between redundant power sources. The purpose 

of this design feature is to enable the ECC system to meet 

the single failure criterion. It is the staff's position 

that the swing bus concept currently employed for the LPCI 

valves is not an acceptable long term solution for meeting the single 

failure criterion. The present design includes a redundant breaker 

scheme whose coordination with the supply bus breaker gives a low 

probability of occurrence that a fault on the swing bus will propagate 

to the supply bus. The automatic transfer scheme is designed with 

redundant interlocks such that a single failure will not tie the 

redundant buses together. The staff concludes that this is acceptable 

on a short term basis. For the long term, the staff requested 

that the licensee provide a design for the ECCS which meets the single 

failure criterion without reliance upon automatic transfer schemes 

between redundant power sources. The licensee has agreed(lO) to 

(1) evaluate the impact on plant safety of the removal of the 

automatic transfer scheme and (2) propose and implement a design 

change on the swing bus that meets the requirements of IEEE Std 

308-1971 and the recommendations of Regulatory Guide 1.6, or submit 

additional justification for the present design. The staff will 

review this item and assure that it has been resolved prior to 

Cycle 6 operation.
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4. Equipment Qualification 

The staff had previously reviewed and accepted the environmental 

qualification of equipment required for ECCS within containment for 

the accident environment. The licensee has stated that the plant 

systems are designed to perform their function in case of a seismic 

event. For those electrical components which have not been previously 

evaluated for seismic and environmental qualification the licensee 

has agreed to prepare a list of these com'onents and 

a review of their seismic and environmental qualification. The staff 

will review the qualification status of this equipment upon submittal 

of this information. In as much as the equipment required for ECCS 

inside containment has been designed to function in the LOCA environment, 

and the equipment outside containment necessary for ECCS is not expected 

to encounter severe environmental effects during a LOCA, we conclude 

that for this refueling cycle there is reasonable assurance that 

equipment required for ECCS in event of a LOCA will perform its function.  

2.4.2 Steamline Break Accident 

The steamline break accident analysis as presented by the licensee 

is acceptable based on our generic review of NEDO-20360(3).  

2.4.3 Fuel Loading Error 

Fuel loading errors are discussed in Reference 1 for an 8 x 8 fuel 

bundle placed in an improper l6cation or rotated 180 degrees 

in a location near the center of the core. The information in



Reference 1 indicates that a fuel loading error results in a peak 

linear heat generation rate (LHGR) of 15.95 kW/ft and a minimum 

critical power ratio (14CPR) of 1.05 in the misplaced 8 x 8 

(2.62% enrichment) fuel bundle during steady state operation.  

The peak LHGR is less than that required to cause a 1% plastic 

strain in the cladding. Although the MCPR for the bundle is 

lower than the core wide safety limit of 1.06, it is sufficiently 

above 1.00 to achieve a high probability of avoiding boiling 

transition. Fuel bundles adjacent to a misplaced fuel bundle 

will be negligibly affected. We conclude that the consequences 

of a fuel loading error are acceptable.  

2.4.4 Control Rod Drop Accident 

The control rod drop accident for the Dresden Unit 2 re-loaded 

core is within the bounding analysis presented in Reference 3.  

The Doppler coefficient of reactivity, the accident reactivity 

shape and magnitude function, and the rod drop scram reactivity 

functions are compared with the technical bases presented in 

Reference 3. This analysis is performed for Doppler coefficients 

of reactivity at the beginning of Cycle 5, zero 

void fraction, and at both cold (200C) and hot (286%C) startup 

conditions. Incremental bank withdrawal is also assumed. It 

is shown by Figures 6-1, 6-2, 6-3, 5-4 and 6-5 of Reference 1 

that the maximum values of the parameters for this reloaded core
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will not exceed the bounding values. Therefore, we conclude 

that the consequences of a control rod drop accident from any 

insequence control rod during startup will be below the design 

limit of 280 cal/gm.  

2.4.6 Fuel Handlinq Accident 

With respect to fuel handling accidents, in Reference 1, the 

applicant noted that the general conclusions reached in the 

generic 8 x 8 reload report (Reference 3) are applicable to 

this reload: i.e., The total activity released to the 

environment and the radiological exposures for the 8 x 8 fuel 

will be less than those values presented in the FSAR for the 

7 x 7 core. As identified in the FSAR the radiological exposures 

for this accident with 7 x 7 fuel are well below the guidelines 

set forth in 10 CFR 100. Therefo-e, it is concluded that the 

consequences of this accident for the 8 x 8 fuel will also be 

well below the 10 CFR 100 guidelines.  

2.5 Overpressure Analysis 

Reference 13 states that the overpressure analysis of the lead 

plant (Quad Cities Unit 2) as presented in Reference 14 is 

applicable to Dresden Unit 2. That analysis demonstrates that an 

adequate margin exists below the ASME code allowable vessel pressure 

of 110% of vessel design pressure. The transient analyzed
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was the closure of all main steam isolation valves with high 

neutron flux scram. The analysis was performed for 100% power 

with the end of cycle scram reactivity insertion rate curve, 

scram initiated by high neutron flux, void reactivity applicable 

to this reload, no credit for relief function of safety/relief 

valves, and one safety valve fails to operate. This analysis 

utilized input parameters which were equal to or more severe 

than those which will be experienced during this fuel cycle.  

The results of the analysis indicate that the peak pressure at 

the vessel bottom was calculated to be 1327 psig yielding a 

48 psi margin below the code allowable, which is acceptable to 

the staff.  

3.0 TECHNICAL SPECIFICATION CHANGES 

The proposed Technical Specification changes based on GETAB for 

Dresden Unit 2 identify the same Fuel Cladding Integrity 

Safety Limit MCPR of 1.06, but different operating limit MCPR's 

for the fuel types. We accept the incorporation of the Operating 

Limit MCPR's of Reference 1 into the Technical Specification 

for the Dresden Unit 2.  

The proposed Technical Specification Limiting Conditions of 

Operation present two limitations on power distribution related 

to the LOCA analysis. These are the limiting assembly maximum

I
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average planar power density, MAPLHGR, and the minimum power 

ratio limit related to boiling crisis, MCPR. The MCPR value 

used in the LOCA analysis was 1.18 and this value is less than 

the value determined from the transient analysis which will be 

incorporated in the proposed Technical Specifications. The 

bases for establishing the limiting value of MAPLHGR are indicated 

in Section 3.5.1.  

The licensee did not include the equalizer line area in the 

LOCA analysis, therefore, the Technical Specificatfons will 

require that the equalizer line valves remain closed at all 

times during reactor operation. The LOCA analysis did not 

address one loop operation, therefore, the Technical Specifications 

will continue to prohibit continuous operation with one loop out of 

service. The reactor may operate for periods up to 24 hours 

with one recirculation loop out of service. This short period 

of time permits corrective action to be taken and reduces the 

number of unnecessary shutdowns which is consistent with other 

Technical Specifications. During this period the reactor will 

be operated within the restrictions of the thermal analysis and 

will be protected from fuel damage resulting from anticipated 

transients.  

The LOCA analysis assumed all ADS valves operated for small 

line breaks with HPCI failure. Since the licensee did not 

provide a LOCA analysis with one ADS valve out of service for
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small line breaks, the Technical Specifications will require 

all ADS valves must be operable during reactor operation 

except that one valve may be out of service for up to seven 

days if the HPCI is tested daily.
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4.0 ENVIRONMENTAL CONSIDERATIONS 

The Commission's staff has evaluated the potential for environ

mental impact associated with operation of Dresden Unit No. 2 

in the proposed manner. From this evaluation, the staff had 

determined that there will be no change in effluent types or 

total amounts, no change in authorized power level and no 

significant environmental impact attributable to the proposed 

action. Having made this determination, the Commission has 

further concluded pursuant to 10 CFR Section 51.5(c)(1) that no 

environmental impact statement need be prepared for this action.  

A Negative Declaration and supporting Environmental Impact 

Appraisal are being issued with this amendment to the license.  

As required by Part 51, the Negative Declaration is being 

filed with the Office of the Federal Register for publication.  

5.0 CONCLUSION 

Based on our evaluation of reactor operation with Reload-2 fuel, 

we have concluded that because this change does not involve a 

significant increase in the probability or consequences of 

accident previously considered and does not involve a significant 

decrease in a safety margin, the change does not involve a 

significant hazards consideration and that there is reasonable 

assurance that the health and safety of the public will not be
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endangered by operation in the proposed manner. Based on 

our evaluation of operating limits based upon GETAB and on an 

acceptable ECCS evaluation model, we have concluded that there 

is reasonable assurance that the health and safety of the 

public will not be endangered by operation in the proposed 

manner. We have also concluded, based on the considerations 

discussed in this evaluation that all of the activities 

discussed herein will be conducted in compliance with the 

Commission's regulations and that the issuance of this 

amendment will not be i!imical to the common defense and 

security or to the health and safety of the public.

Date: May 23, 1976
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-237 

COMMONWEALTH EDISON COMPANY 

NOTICE OF ISSUANCE OF AMENDMENT TO 
PROVISIONAL OPERATING LICENSE 

Notice is hereby given that the U. S. Nuclear Regulatory Commission 

(the Commission) has issued Amendment No. 21 to Provisional Operating 

License No. DPR-19 to the Commonwealth Edison Company (the licensee), 

which revised the license and its appended Technical Specifications for 

operation of the Dresden Nuclear Power Station Unit No. 2 (the facility) 

located in Grundy County, Illinois. The amendment is effective as of its 

date of issuance.  

The amendment revised the provisions in the license and its Technical 

Specifications for the facility to authorize operation (1) with additional 

8 x 8 uranium 235 fuel assemblies, and (2) using modified operating limits 

based on an acceptable evaluation model that conforms with Section 50.46 

of 10 CFR Part 50, and with operating limits based on the General Electric 

Thermal Analysis Basis (GETAB), in accordance with the licensee's 

applications for the amendment as referenced in the last paragraph of 

this notice.  

The applications for the amendment comply with the standards and 

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

the Commission's rules and regulations. The Commission has made appropriate 

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



-2-

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

of Proposed Issuance of Amendment to Provisional Operating License in 

connection with item (2) above was published in the FEDERAL REGISTER on 

December 2, 1975 (40 FR 55908). No request for a hearing or petition for 

leave to intervene was filed following notice of the proposed action on 

item (2) above. Prior public notice of item (1) above was not required 

since the action does not involve a significant hazards consideration.  

In connection with the action on Section 50.46 regarding emergency core 

cooling system (part of item 2)the Commission has issued a Negative 

Declaration and Environmental Impact Appraisal. In connection with the 

action identified as item (1) of this Notice, the Commission has determined 

that the action will not result in any significant environmental impact 

and that pursuant to 10 CFR §51.5(d)(4) an environmental statement, 

negative declaration or environmental impact appraisal need not be prepared.  

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

applications for amendment dated July 1, 1975, September 3, 1975.,- .March .15, 

1976, and supplements dated July 7 and 10, August 25, September 19, 1975, 

February 26, 1976, Aptil 6, 9, ,19,--26:and:28, and May 17 and 21, 1976, (2) the 

April 8, 1975 Quad Cities Unit No. 2 licensee submittal in Docket No. 50-265 

which is applicable to Dresden 2 and is the non-proprietary version of the 

Dresden 2 proprietary submittal dated July 21, 1975, (3) Amendment No. 21 

to License No. DPR-19, (4) the Commission's concurrently issued related
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Safety Evaluation, and (S) the Commission's Negative Declaration dated 

(which is also being published in the FEDERAL REGISTER) and 

associated Environmental Impact Appraisal. All of these items are 

available for public inspection at the Commission's Public Document 

Room, 1717 H Street, N. W., Washington, D. C., and at the Morris Public 

Library at 604 Liberty Street in Morris, Illinois 60451. A single copy 

of items (2) through (5) may be obtained upon request addressed to the 

U. S. Nuclear Regulatory Commission, Washington, D. C. 20555, Attention: 

Director, Division of Operating Reactors.  

Dated at Bethesda, Maryland, this 23rd day of May, 1976.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Operating Reactors Branch #2 
Division of Operating Reactors


