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ATTN: Mr. R. L. Bolger 

Assistant Vice President 
Post Office Box 767 
Chicago, Illinois 60690 

Gentlemen: 

In response to your request dated September 12, 1977, and two 
supplements thereto, both dated November 21, 1977, the Commission has 

issued the enclosed Amendment No. 33 to Facility Operating License 
No. DPR-19 for Unit No. 2 of the Dresden Nuclear Power Station.  

This amendment (1) authorizes operation with additional 8 x 8 fuel 

assemblies, (2) incorporates revised MCPR limits in response to the 
plant specific analysis for reload 3 and (3) modifies License 
Condition 3.F to more concisely state end-of-cycle scram reactivity 
conditions for core Reload No. 3.  

Copies of the related Safety Evaluation and the Notice of Issuance 
are also enclosed.  

Sincerely, 

Don K. Davis, Acting Chief 
Operating Reactors Branch #2 
Division of Operating Reactors 
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,.,.;. t RE G&4UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
,VWASHINGTON, D. C. 20555 

COMMONWEALTH EDISON COMPANY 

DOCKET NO. 50-237 

DRESDEN UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 33 
License No. DPR-19 

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

A. The application for amendment by the Commonwealth Edison Company 
(the licensee) dated September 12, 1977, as supplemented on 
November 21, 1977, complies with the standards and requirements 
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 application, 
the provisions of the Act, and the rules and regulations of 
the Commission; 

C. There is reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the 
health and safety of the public, and (ii) 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. 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.
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2. Accordingly, the license is amended by changes to the Technical 
Specifications as indicated in the attachment to this license 

amendment and paragraphs 3.B and 3.F of Facility License No.  

DPR-19 are hereby amended to read as follows: 

3.B. Technical Specifications 

The Technical Specifications contained in Appendix 
A, as revised through Amendment No. 33, are 
hereby incorporated in the license. The licensee 
shall operate the facility in accordance with the 
Technical Specifications.  

3.F. Restrictions 

Reactor power level shall be limited to maintain 
pressure margin to the safety valve setpoints during 
the worst case pressurization transient. The 
magnitude of the power limitation, if any, and the point 

in the cycle at which it shall be applied is specified 
in the Reload No. 3 licensing submittal for Dresden 

Unit 2 (NEDO-24034). Plant operation shall be limited 
to the operating plan described therein, with subsequent 

operation in the coastdown mode permitted to 40% power 

using full recirculation flow.  

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

FOR THE NUCLEAR REGULATORY COMMISSION 

Jt, Don K. Davis, Acting Chief 
Operating Reactors Branch #2 
Division of Operating Reactors 

Attachment: 
Changes to the Technical 

Specifications

Date of Issuance: December 2, 1977



ATTACHMENT TO LICENSE AMENDMENT NO. 33 

FACILITY OPERATING LICENSE NO. DPR-19 

DOCKET NO. 50-237 

Replace the following pages of the Technical Specifications contained 

in Appendix A of the above-indicated license with the attached pages 

bearing the same numbers. The changed areas on the revised pages are 
reflected by a marginal line.  

Remove Pages Insert Pages 

20 20 
21 21 
42 42 
81D 81D 
85B 85B 
87 87 
92 92



Bases:

1.2 The reactor coolant system integrity is an impor
tant barrier in the prevention of =controlled re
lease of fission products. It is essencial that the 
integrity of this system be protected by establishing 
a pressure limit to be observed for all operating 
conditions and whenever there is irradiated fu2l in 
the reactor vessel.  

The pressure safety limit of 1325 psig as measured 
by the vessel steam spare pressure indicator is 
equivalent to 1375 psig at the lowest elevation of the 
reactor coolant system. The 1375 psig value is 
derived from the design pressures of the reactor 
pressure vessel, coolant system piping and isola
tion condenser. The respective design pressures 
are 1250 psig at 575*F, 1175 psig at 560*F, and 1250 
psig at 575 0 F. The pressure safety limit was chosen 
as the lower of the pressure transients permitted 
by the applicable design codes: ASHE Boiler and 
Pressure Vessel Code, Section III for the pressure 
vessel and isolation condenser and USASi B31.1 Code 
for the reactor coolant system piping. The ASME 

Boiler and Pressure Vessel Code permits pressure 
tr3nsients up to 10% over design pressure (110% 
X 1250 = 1375 psig), and the USASI Code permits 
pressure transients up to 20% over the design 
pressure (120% X 1175 = 1410 psig). The Safety 
Limit pressure of 1375 psig is referenced to the 
lowest elevation of the primary coolant system.  

T'he design basis for the reactor pressure vessel 

makes evident the substantial margin of protection 
against failure at the safety pressure limit of 1375 
psig. The vessel has been designed for a general 
membrane stress no greater than 26,700 psi at an 
internal pressure of 1250 psig; this is a factor of 

1.5 below the yield strength of 40,100 psi at 575'F.  
At the pressure limit of 1375 psig, the gcneral 
membrane stress will only be 29,400 psi, still 
safe below the yield strength.

The relationships of stress levels to yield strength 
are comparable for the isolation condenser and 
primary system piping and provide a similar mar

gin of protection at the established safety pressure 
limit.  

The normal operating pressure of the reactor coolant 
system is 1000 psig. For the turbine trip or loss 
of electrical load transients the turbine trip 
scram or generator load rejection scram, together 
with the turbine bypass system limit the pressure 
to approximately 1100 psig (4). In addition, 
pressure relief valves have been provided to 
reduce the probability of the safety valves 
operatixg in the event that the turbine bypass 
should fail. These valves and the neutron flux 
scram limit the reactor pressure to a value 
which is at least 25 psi below the setting of 
first safety valve. Finally, the safety valves 
are sized to keep the reactor coolant system 
pressure below 1375 psig with no credit taken for 

the relief valves during the postulated 
full closure of all MSIV's without direct 
(valve position switch) scram. Credit is 
taken for the neutron flux scram however.  
The pressure at the bottom of the vessel 
peaks at less than 1325 psig. The indirect 
flux scram and safety valve actuation, there
fore, provide adequate margin below the peak 
allowable vessel pressure of 1375 psig.  

Reactor pressure is continuously monitored in the 
control room during operation on a 1500 psi full 
scale pressure recorder.  

(4) SAR, Section 11.2.2.  

20
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BasesI 

2.2 In compliance with Section III of the ASYS 
Code, th& safety valves muat be set to open 
at no h!ighr then 103% of design pressure, 
and they must limit the reactor pressure 
to no ,ora thr-n 110% of design pressure.  
Both the neutron flux scram and safety 
valve actuation are required to pre
vent overpressurizing the reactor 
pressure vessel and thus exceeding the 
pressure safety limit. The pressure 
scram is available as a backup pro
tection to the high flux scram which 
was analyzed in References (5) and 
(6) and is reexamined in the Reload 
Licensing Submittal for each subse
quent cycle. If the high flux scram 
were to fail, a high pressure scram 
would occur at 1060 psig.  

(5) SAR, Section 4.4.3.  

(6) Special Report No. 29 ýnd Supplement B thereto.

Amendment No. *, 33 21
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T.TMIAIN( CONDITION FOR OPMRIUTIO1 .S STVULNN2RQIEET

Min-iwun Critical Pcwer Ratio ( WCR)

Dur.ing steady state operation, I4CVR shall be 

greater than or equal to -

I1.39 1.37

unit 2 

(7 x 7 fuel) 

(8 x 0 fuel)

at rated po:wcr and flow. For core fl..ows 

other than rated, these nominal values of 

:!.M2R shall be increased by a factor of Kf, 

where Kf is as shown in Figure 3.5-2.  

If at any timo during steady state power 
oceration, it is determincd that the 
limiting value for MCPR is being exceeded, 
action shall be initiated within 15 rinutes 
to restore operation to within the pre
scribed limits. if the steady state ."CPR 
is not returncd to within the. rescribed 
limits within two (2) hours, the reactor 
shali be brought to the Cold Shutdown con
dition within 36 hours. Surveillance and 
corresponding action shall continue until 
reactor op•2ration is within the prescribed 
limits.

x. m-ini-miumicritical o,' Ratio CP) 

mCR --hall bc -dctrmined daily durina a 

reactor power cp2ration at 25, rated 

.thermal pow..:er and followaing any change in 

powar level or distribution that would 

caute operation with a 1Lmiting control 

rod pattcrn as dcecribed in the bases for 

Specification 3.3.B.5.

Amendment No. MX, 33
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3.5 Limiting Condition for Operation Bases (Cont'd) 

heat generation rate even if fuel pellet 
densification is postulated, The power 
s7i!:e penalty specified is based on that 

Tpresnted in Ref. (2) and assumes a 

lincarly increasing variation in axial 

gaps bctween core bottom and top, and 
assu:r~e with 95% confidence, that no 

more than one fuel rod exceeds the design 

UifGR due to power spiking. An irradiation 

grr•th factor of 0.25% was used as the 
bnsis for determining AP/P in accordance 

with Refs. (3) and (4).  

K. M ni•:,,;n Critical Po-.er Ratio (MCPR) 

The steady state values for MlCPR specified 

in this Specification were selected to 
,=v~de nar to accormodate transients 

ar imccnc-tainties in monitoring the core 
o;. retJn7 state as well as uncertainties 
in t•i~c critical power correlation itself.  

-h c v-,lues also assure tkat operation 

wiii l a such zaat the initial condition 
a e:id for the LOCA analysis, a MCPR of 

1.18, is satisfied. For any of the special 

set of tx;ansicnts or disturbance causcd by 
Si ;:Kie operator error or single equipment 

7aDlfnction, it is requircd that design 

Tu.• I)I " initialized at this steady state 

opcr ting limit yield a MCPR of not less than 

tlE, specified in Specification I1. .A it nmy 

. n' the transieint a_<su:ning • is r u7C.-, 

tr;f) setting5s given in Specification 2.1. For 

an.. y i's of the thermal consequences of these 
tx,'it:en~, the liii:ting value of MCPR stated 

in thi-; specification is conservatively assumed 

,- i: z prior to the ihitit tion of the trfn 

iV -tI. Yhc )t.I C I 'pply 1 .in ikn,,I,, C ;

than specified.  
The most limiting transients with respect 
to MCPR are generally: 

(a) Rod withdrawal error 
(b) Turbine or generator trip without bypas 
(c) Loss of feedwater heater 

Several factors influence which of these 
transients results in the largest reduction 
in critical power ratio such as the specific 
fuel loading, exposure, and fuel type. The 
current cycles Reload Licensing Submittal 
specifies the limiting transient for each 

fuel type.  
For core flo'.: rates less than rated, 
the steady state ;1CPR is incrcased by the 

formula given in the Specification. This 
assure that the kCrik will be wa intained 
greater than tha:t rpccificd in Spccifi
cation 1.1.A eveni in thi. evcnt that the 
rmotor-cnerazor set specd contioller 

causes the scoop tube po-sitio;ier for the 
fluid C')upiuc to move to tile lux m 

(2) Fuel Dcnsification Effects on General 
on General Electric Boiling Water 
Reactrc" Fuel," Section 3.2.1.  
S,,uplea2nt •, AA;. 1973.

USA!C Iclort, "Sup!pecment 1 to the 
Report on Ocnsification of Ceneral 
Rec tot r Fu-',,;,,. " P.c. I I, 197>.

(3) 

(4)

Technical 
Electric

c: P~;,J:, i',d D¢veelop..l. - c;:ran

E~e:•n :." I•. ,\ ;:::.:,t eOctobe-r 1, 
1 -973 t '! L . : , i C T , .

Amendment No. 2A5I 33



:1.6LIM SIG CNDI lONFOROPEATIO 4. SUVEILANC REUIRMEN

3.6 PRIMARY SYSTEM BOUNDARY

Applicability: 

Applies to the operating status of the 

reactor coolant system.  

Objective: 

To assure the integrity and safe operation of the 

reactor coolant system 

Specification: 

A." Thermal Limitations 

1. Except as indicated in 3.3. A.2 below, the 
averagŽ rate of reactor coolant tempera

ture change during normal heatup or cool
down shall not exceed 100°F/hr when 
averaged over a one-hour period.  

2. A step reduction in reactor coolant 
temperature of 240°F is permissible so 
long as the limit in Specification 3. 6. A. 3 
below is met.  

3. At all times, the shell flange to shell 
temperature differential shall not exceed 
140 'F.  

4. Core thermal power shall not exceed 
25% of rated thermal power without 
forced recirculation.

4.6 PRIMARY SYSTEM BOUNDARY

Applicability: 

Applies to the periodic examination and testing 

requirements for the reactor coolant system., 

Objective: 

To determine the condition of the reactor coolant 

system and the operation of the safety devices 
related to it.  

Specification: 

A. Thermal Limitations 

1. During heatups and cooldowns the follow
ing temperatures shall be permanently 
recorded at 15 minute intervals:

a.  
b.  
C.

reactor vessel shell 
reactor vessel shell flange 
recirculation loops A and 13

2. The temperatures listed in ,1. G. A. 1 shall 
be permanently recorded subsequent to a 
heatup or cooldown at 15 minute intervals 
until three consecutive readings are 
within 5 degrees of each other.  

S7
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A. ichrm! In1,ita1tions - The reactor vessel 
de.sin specification requires that the reactor 
vessel be designed fo," a maximumi heatup and 
cooldown rate of the contained fluid (water) of 
100'F per hour averaged over a period of one 
hour. This rate has been chosen based on 
past experience wý ith operating power plants.  
"The associated time periods for heatup and 
cooldown c.ycles when the 100°F per hour rate 
is limiting provides for efficient, but safe, 
plant operation.  

The reactor vessel manufacturer h1as designed 
the vessel to the above temperature criterion.  
In the course of completing the design, the 
manui facturer performed detailed stress 
analysis. This analysis includes more severe 
thermal conditions than those which would Ae 
encountered during normal heating and cooling 
operations.  

Specific analyses were made based on a heat
ing and cooling rate of 100°F/hour applieod 
con1tinuously over a temperature l'11,: of fO 0 F 
to 550WF.. 1'eause of the slow temperature
timre response of the massive flanges relative 
to the adjacent head and shell sections, cal
culated t('mpe ratu res obtained were 500'F 
(shell) and 2(;•r'F (flange) (14.0V'F different i:a).  
Both axial and radial thermal stresses wer-e 
considereld to act concurrently with full pri
Mary loadings. Calculated stresses wer'e 
within ASME Boiler and Pressure Vessel Code 
Section III stress intensity and fatigue limits 
even1 at th , fgcae where maxim•Um stress 
occurs.  

The flange metal temperature differential of 
1-40' F occurred as a result of sluggish temPer
:u' re rseOWO t ana thle fact that the he: ttiou 
ratce.,",i:u(l over a 450"F coo!anL tvmne,:'
t1Ur' range.

The uncontrolled cooldhown rate of 2.10"F was 
based on the maximum expected t r:iisieolt over 

the lifetime of the reactor vessel. This n'axi
mum expected transient is the injection of 
cold water into the vessel by the high pressure 
coolant injection subsystem. This transient 
was considered in the design of the pressure 
vessel and five such cycles were considered 
in the design. Detailed stress analyses, were 
conducted to assure that Ahe injection of cold 
water into the vessel by the tIPCI would not 
exceed ASME stress code li.,ita io-s.  

Specification 3.6.A.4 increanos margin og 

safety for thermal-hydraulic stability and 

startup of recirculation pump.  

B. PressurizatTon 'n.yl:u• e- lie ro'acsor 

coolant system ,n ',st 
the release of fission products to the environs.  
In order to provide assuran:c tlha:t tins bn-rieo 
is maintained at a high de.•tec of integrity, 
restrictions have been placed on the ope raing 
conditions to which it can be subjecetd.  

The ni!-ductility transition (NDT) tenyxoneratare 
is defined as the temperature hcelo\ \\ hi ch 'cr
ritic steel breaks in a brittle ratiher th,'in cic
tile manner. Radiation exposure from fast 

neutrons (-, I mcv) ab;ove a 1t)17t o1 nvt :mavy 
increase the NDT ofen1)erC!uo" th(' voz-sc.  

base metal. Extensive tests have estia'isnetd 
the magnitude of changes in the N... temera
ture a,; a function of the. intcgrated nt ron.  
exposure. The SAR prcse.ntseportincnAt test 
data for the type mateirial (..\uZ B) used as 
the base metal for this vessel.  

The initial NDT temp',raWu C Mc ote main 
closure 'ailves, the shell and -e:td m.ae :-
connecting to these flan-es, and t cc;we" 
\welds is 10°F. llou '.'e:" t . 'c .... '" 
slag \Clds 'hib•h torninale i:.: Hon t,.Y w,,..

Amendment No. 33
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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 33 TO PROVISIONAL 

OPERATING LICENSE NO. DPR-19 

COMMONWEALTH EDISON COMPANY 

DRESDEN NUCLEAR POWER STATION UNIT 2 

DOCKET NO. 50-237 

1.0 Introduction 

By letters dated September 12, 1977 and November 21, 1977, Commonwealth 

Edison (the licensee) proposed changes to the Technical Specifications 

of Provisional Operating License DPR-19 for Dresden Nuclear Power Sta

tion Unit 2. The proposed changes relate to the replacement of 192 fuel 

assemblies constituting refueling of the core for sixth cycle operation 

at power levels up to 2527 MWt (100"0 power).  

In support of the reload application the licensee has provided the GE 

BWR Reload 3 licensing submittal for Dresden Unit 2 (Reference 1), 

proposed Technical Specification changes (References 2 and 5), a Loss 

of Coolant Accident (LOCA) analysis report (Reference 3) and responses 

to NRC requests for additional information (Reference 4).  

The information presented in the licensina submittal closely follows 

the guidelines of Appendix A of NEDO-20360 (Reference 6). Although 

later supplements to this report are undergoing review by the staff, 

portions of this topical have been found applicable for reactors con

taining 8x8 reload fuel and are acceptable to the staff when supple

mented with information required by our status report (Reference 7).  

The supplemental information provided by the licensee and the staff's 

evaluation thereof are summarized below.  

2.0 Evaluation 

2.1 Nuclear Characteristics 

For Cycle 6 operation of Dresden Unit 2, 192 fresh 8xW fuel bundles 

(8D250) with an enrichment of 2.50,% U235 by weight will be loaded 

into the core. In addition, 216 7x7 assemblies from Cycles 1, 2 and 

3, 32 7D230 and 124 8D250 assemblies from Reload 1 for Cycle 4, and 

80 8D250 and 80 8D262 assemblies from Reload 2 for Cycle 5 will remain 

in the core. Thus, for Cycle 6 approximately 270 of the 724 fuel 

bundles will be fresh fuel.
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As indicated by the loading diagram presented in Reference 5, the 

fresh fuel will be distributed symmetrically throughout the core.  

The nuclear characteristics of the reload 8D250 fuel bundles are 

identical to those previously loaded in the core. The licensee 

therefore states that the total control system worth, and the 

temperature and void dependent behavior of the reconstituted core 

will not differ significantly from those values 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% Ak sub

critical in the most reactive condition throughout the cycle when 

the highest worth control rod is fully withdrawn and all other rods 

are fully inserted. For Cycle 6 the licensee has calculated the 

minimum shutdown marain to be 0.014 6.k. This occurs at the beginnina 

of cycle. The effect of settling of B4C in inverted poison tubes in 

control rods will not have a significant effect on the Cycle 6 shut

down margin.  

The information presented in Reference I indicates that a boron 

concentration of 600 ppm in the moderator will bring the reactor 

subcritical by at least 0.035 ,k at 20 degrees C, xenon free. There

fore, the alternate shutdown requirement of the General Design Cri

teria is met by the Standby Liquid Control System.  

The effective multiplication factor, keff, of the 8x8 fuel will be 

equal to or less than 0.90 for normal storage conditions. This is 

achieved since the peak uncontrolled k- of all 8x8 fuel bundles, 

within the applicable exposure and temperature range, is less than 

1.30 at 65 degrees C. Therefore, the Technical Specification re

quirements for the storage of fuel at Dresden Unit 2 are met (Refer

ence 6).  

The full power scram reactivity curves used for the Reload 3 cycle 

are shown in Fiqure 6.6 of Reference 1. The scram curves used in 

the anticipated transient analyses include a design conservatism 

factor of 0.8 which is acceptable to the staff (Reference 7).
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Based on our review of the information presented in the Dresden 

Unit 2 licensing submittal (Reference 1) as supplemented by appli

cable portions of the generic 8x8 reload report (Reference 6) and 

the staff's acceptance thereof (Reference 7), we have determined 

that the nuclear characteristics and expected performance of the 

reconstituted core for Cycle 6 are acceptable.  

2.2 Mechanical Desiqn 

The Reload 3 fuel has the same mechanical configuration and fuel 

bundle enrichments as the 8D250 assemblies described in the 8x8 

generic reload report (Reference 6). The finger sprinqs and the 

improved water rod design described in Section 3 of Reference 6 

have been adopted.  

The generic 8x8 reload report kReference 6), supplements of which 

are under review, has been found acceptable for use for reactors 

containing 8x8 reload fuel, when supplemented with information 

required by our status report (Reference 7) on the GE generic report 

evaluation. On the basis of our review of the generic 8xR reload 

report and the reload submittal we conclude that the mechanical 

design of the Dresden Unit 2 Reload 3 fuel is acceptable.  

2.3 Thermal-Hydraulics 

The GE generic 8x8 fuel reload topical report (Reference 6) and 

GETAB (Reference 8) are referenced to provide the description of 

the thermal-hydraulic methods which were used to calculate the 

thermal margins. Application of the GETAB establishes: 

(1) the fuel damaqe safety limit Minimum Critical Power Ratio (MCPR), 

(2) the limiting conditions of operation (LCO) such that the safety 

limit is not exceeded for normal operation and anticipated 

transients, and 

(3) the limiting conditions of operation such that the initial con

ditions assumed in the accident analyses are satisfied.  

We have evaluated the Dresden Unit 2 Cycle 6 thernal margins based 

on the GETAB report and plant specific input information provided 

by the licensee. The staff evaluation of these margins is reported 

in the following subsections.
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2.3.1 Fuel Cladding Integrity Safety Limit MCPR 

The fuel claddinq safety limit MCPR of 1.06 has been established, 
based on the GETAR (Reference 8) statistical analysis, to assure that 
99.9% of the fuel rods in the core will not experience boiling transi
tion during abnormal operational transients (Reference 9). This limit 
is applied for both core-wide and localized transients or perturbations 
to the expected CPR distribution.  

The uncertainties in core and system operating parameters and the GEXL 
correlation uncertainties expected for Cycle 6 operation of Dresden 
Unit 2 are the same as those used for the original statistical analysis 
(Table 4-2 of Reference 6) on which the fuel cladding safety limit MCPR 
is based. The bundle power distribution for Cycle 6 is expected to 
include fewer high power bundles than the distribution assumed for the 
original statistical analysis as is indicated by comparing Figure 4-3 
with Figures 4-4.1 through 4-4.4 of Reference 6. Therefore, it is con
servative to apply the fuel cladding safety limit MCPR of 1.06 to Cycle 6 
operation of Dresden Unit 2.  

2.3.2 Operating Limit MCPR 

Various transients or perturbations to the CPR distribution could reduce 
the MCPR below the intended operating limit during Cycle 6 operation of 
Dresden Unit 2. The most limiting operational transients and the fuel 
loading error have been analyzed by the licensee to determine which could 
potentially induce the largest reduction in MCPR.  

The transients evaluated were the generator load rejection without 
bypass, the turbine trip with failure of the bypass valves, loss of 
145 degrees F of feedwater heating, and the control rod withdrawal error.  
Initial conditions and transient input parameters as s'ecified in 
Table 4-2, Table 6-1 and Figure 6-6 of Reference I were assumed.  

The input to the transient calculations and the application of the 
analysis methods of Reference 6 have been reviewed and determined to 
provide appropriate conservatism for determination of the operatina 
limit MCPR for Dresden Unit 2 during Cycle 6.  

The calculated reductions in CPR during each of the operational tran
sients have been tabulated in References I and 5. For the 7x7 fuel the 

ACPR for the rod withdrawal error is the largest. For the Px2 fuel toe
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*CPR for the generator load rejection is the largest. Addition of 

these ACPR's to the safety limit MCPR of 1.06 would give the 

operating limit MCPR's for each fuel type which would protect against 

boiling transition during plant transients. The licensee has also 

analyzed fuel loading errors. The worst error is one in which a fresh 

8x8 bundle is placed in an exposed 8x8 bundle location. Should this 

occur, an even higher operating limit MCPR for the 'x8 fuel would be 

required to ensure that for this localized perturbation the CPR at the 

misloading site would not be below the safety limit of 1.06 durinq 

steady state operation and that the fuel rods in the misloaded fuel 

assembly would not experience transition boiling.  

On this basis the licensee has calculated that an operating limit MCPR 

of 1.37 for the 8x8 fuel is sufficient so that in the event of a fuel 

loading error the MCPR will not be below the 1.06 safety limit durinn 

steady state operation. Furthermore, should there be no fuel loadina 

error, then with the proposed operating limit MCPR, 99.9, of the fuel 

rods will avoid transition boiling by an extra margin during any opera

tional transient. The licensee has calculated an operating limit MCPR 

of 1.39 for the 7x7 fuel based on the results of the rod withdrawal 

error analysis. The staff has reviewed the operating limit MCPR 

values for the present operating cycle, and finds the values adopted 

to be acceptable.  

2.3.3 Operating MCPR Limits For Less Than Rated Power And Flow 

For the limiting transient of recirculation pump speed control failure 

at lower than rated power and flow condition, the licensee will conform 

to the limiting conditions for operation stated in paraqraph 3.5-K of 

the Technical Specifications. This requires that for core flow- less 

than the rated flow, the licensee maintain the MCPR areater than the 

operating minimum values. The MCPR values for less than rated flow ar;' 

the rated flow values of 1.37 and 1.39 multiplied hv 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 con

sequences of the anticipated operational transients do not violate 

the thermal limits of the fuel or the nressure limits of the reactor' 

coolant boundary.  

2.4 Accident Analysis 

2.4.1 ECCS Appendix K Analysis 

On December 27, 1974, the Atomic Energy Comriission issued an Order for 

Modification of License implementing the requirements of 1P CFR 50.46,
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"Acceptance Criteria and Emergency Core Cooling Systems for Liqht Water 

Nuclear Power Reactors." One of the requirements of the Order was that 

prior to any license amendment authorizing any core reloading"...the 

licensee shall submit a re-evaluation of ECCS cooling performance cal

culated in accordance with an acceptable evaluation model which conforms 

to the provisions of 10 CFR Part 50, ý50.46." 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 and assumptions.  

In December of 1976 the NRC staff was informed that certain input errors 

and computer code errors had been made in the evaluations that were pro

vided under the requirements described above. An Order was issued to the 

Commonwealth Edison Company on March 11, 1977 (Reference 10), requirinq 

that corrected, revised calculations fully conforminq to the renuirements 

of 10 CFR 50.46 be provided for Dresden Unit 2 as soon as possible. Such 

corrected analyses were provided for the present reload in Reference 3.  

The corrected analyses included correction of all input errors previously 

made and correction of all computer code errors. The corrected analyses 

were performed usinc a calculational model which contains several model 

changes approved by the NRC staff in a Safety Evaluation issued April 12, 

1977 (Reference 11).  

We have reviewed the corrected analyses submitted for the Reload in 

Reference 3. We conclude that the Dresden Unit 2 plant will be in con

formance with all requirements of 10 CFR 50.46 and Appendix K to 10 CFR 

50.46 when: 1) it is operated in accordance with the "MAPLHGO VFRSW!, 

AVERAGE PLANAR EXPOSURE" values given in Appendix A of Reference 10 (the 

Commission's Order for Modification of ticense dated Marrch 1], IQ77) irld 

2) when it is operated at a Minimum Critical Power Ratio (''CPR) enual to 

or greater than 1.20 (more restrictive MCPR limits are currently required 

for reasons not connected with the Loss-of-Coolant-Accident, as described 

elsewhere in this SER).  

The corrected analyses presented in Reference 3 represent the "lead 

plant" analyses (i.e., complete break spectrum study) for B1!R/3 plants.  

The analyses provide all the information requested in the NPC letter 

to GE on June 30, 1977 (Reference 12) regarding number of breaks to be 

analyzed, documentation to be provided, etc. However, in order to assure 

that all BWR/3 plants identify and analyze their most limitinq break size 

and location, each plant which references these analyses miust consider 

certain features of the analyses. A description of these narticular 

features is provided.
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The break spectrum (i.e., peak clad temperature vs. break size) shows 

that the particular break producing the highest clad temperature (PCT) 

for the lead plants (Dresden 2/3 and Quad Cities 1/2) is the complete 

severence of a recirculation pump suction line. This break is herein 

called the limiting break. Reasons why the analysis of this break pro

duced the highest PCT for D 2/3 and QC 1/2 are presented below.  

The suction line break location is limiting for BWR/3 plants since it 

is the largest liquid line in the primary system.* The larqest liquid 

line break results in the earliest core flow decay and consequent loss 

of nucleate boiling capability. It also results in the most rapid loss 

of primary system water and consequent uncovery of the high power plane.  

Both of these effects reduce the amount of stored heat that can be 

eliminated from the fuel before the fuel ceases to be covered by water 

and loses its ability to transfer heat. The fuel therefore enters its 

uncovered (assumed adiabatic heatup) period with a larger heat content 

which ultimately contributes to a higher PCT for large breaks at this 

location.  

The only remaining factor that strongly influences PCT is the duration 

of the uncovered period. Duration of the uncovered period is a rather 

complex function of plant geometry, depressurization rate, counter cur

rent flow limitinq (CCFL) phenomena, and available FCCS. If the longest 

uncovery time period is predicted for the larqest possihle size break at 

the limiting location, then all significant phenomena act tonether to 

cause that hreak to produce the hiqhest PCT. If the lonqest uncovery 

time does not exist for the biggest break then it is necessary to more 

closely examine the interaction of the three effects versus break size.  

By examining these effects (loss of nucleate boilinq time, core un

covery time and duration of uncovered period) the break size at the 

limiting location that produces the highest PCT can be determined.  

*LPCI Modified BWR/4 plants have a different limitinn break location.  

With the most limiting single failure, these plants have at least one 

LPCI system available for the suction (largest) break but no LPCI flow 

for the discharge (smaller) break. This difference more than compensates 

for the larger size of the suction break and makes the smaller discharae 

break become limiting (Reference 13). However, BWR/3 ECCS equipment is 

arranged so that a single failure can prevent all LPCI flow for either 

break location, so the "compensating effects" situation does not exist 

and the larner pipe break location is clearly limiting.
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In the case of Dresden 2/3 and Quad Cities 1/2, break sizes approximately 
35% and approximately 60% of the largest suction line break area are pre
dicted to remain uncovered longer than the largest suction line break.  
Plant specific calculations were performed (for D 2/3 and Q/C 1/2) for 
both of these break sizes and for the largest (1000) break size at the 
limiting location. The results demonstrated that the net effect of the 
interaction of the three phenomena described above results in the highest 
PCT for the largest suction line break (100.) for Dresden 2/3 and Quad 
Cities 1/2. Therefore, the MAPLHGR limits given in Tables 5B, C, E and 
F of Reference 3 could be applied to Dresden Unit 2 since they were 
developed by analysis of the largest break size at the limiting location.  

However, it should be noted that the analysis of the "35% break" resulted 
in a PCT that was only 19 degrees F lower than the "100' break" PCT, and 
the "60% break" analysis resulted in a PCT that was only 41 degrees F 
lower than the "100' break" PCT.  

Other BWR/3 plants will reference these "lead plant" analyses. However, 
slight differences in plant geometry could cause sufficiently long un
covery intervals for certain smaller breaks such that one of the smaller 
breaks could become limiting for those other plants. Therefore, the 
reasons why smaller breaks may have longer uncovery times than the 
largest break for certain BWR/3's and must be considered by non-lead 
plants are presented below.  

1) The new "corrected" ECCS model predicts continued depressurization 
later in the transients. This maximizes steam generation and CCFL 
effects, thereby maximizing ultimate reflood delay and the uncovery 
time interval. The break flow area, primary system volume, and in
ternal geometry (bypass flow area and peripheral bypass area) vary 
from plant to plant. This tends to vary the particular break size 
where the above effects are most pronounced when comparing PCT vs.  
break size results amonq several plants. However, the general trend 
is for this effect to be more pronounced for break sizes somewhat 
below the maximum possible size due to the following reason. For 
the largest break, even with the new model, depressurization (and 
resulting steam generation and CCFL effects) tends to be largely 
complete before spray initiation. That is, at the time when the 
spray flow is trying to go down through the core, most of the steam 
generation has already occurred. Therefore, the snray is relatively 
less impeded by CCFL effects on the largest breaks and reflood tends
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to be less delayed. However, for somewhat smaller breaks, siqnifi

cant steam generation is still occurring when spray flow is trying to 

penetrate the core. This effect tends to maximize CCFL effects 

and reflood delays (and therefore uncovery interval) in the range 

of break sizes somewhat below the largest break area.  

2) During core blowdown, water level calculations are performed by the 

SAFE code until: 1) the core sprays are on, and 2) the water level 

as predicted by SAFE is below the upper fuel tie plate. When both 

of these conditions are met, water level calculations are shifted to 

the REFLOOD code which contains the CCFL effects model. This 

code shift allows a more conservative calculation of water level 

after the two quoted conditions are met, i.e., when CCFL effects may 

exist and must be considered. However, there are two water level 

calculational methods programmed into the REFLOOD code, both accept

ably conservative but different. The particular method used depends 

on core conditions when the calculation shifts to REFLOOD. For a 

given plant and break size, one or the other method will be used.  

However, analysis of a slightly different break size for the same 

plant may result in use of the other method. This shift in methods 

between adjacent break size analyses may cause (or at least amplify) 

sudden changes in the core uncovery interval vs. break size curve.  

When the shift from SAFE to REFLOOD is made, Small Break Methods 

(SBM)* are used in REFLOOD if the water level is in the active core 

region, and Large Break Methods (LBM)* are used if the water level 

is below the active core region.  

The two most significant differences between the small and large 

break methods in REFLOOD are: 

a) Use of the Vaporization Correlation: The vaporization of spray 

water in the core during the period when core sprays are oper

ating is calculated using a bounding correlation. The correla

tion requires as input the PCT at the time of spray initiation.  

*This is not to be confused with use of the Small Break model, which 

implies use of Small Break Methods in REFLOOD but also implies other 

changes such as use of a non-CHASTE-code heatup analysis. These other 

changes (other than Small Break Methods Within REFLOOD) are not implied 

here.
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The LBH uses a constant value of PCT durinq the transient 

whereas the SBM uses a continuously increasing value. 3oth 

methods have been accepted by the staff. This difference 

generally results in a more conservative calculation of the 

refloodinq time using the SBM.  

b) Level and Vaporization FollowinLBottom Refloodinq: The LRMA 

uses an empirically based void fraction of 0.50 for calculatinq 

the swollen water level and the vaporization below the level.  

The SBM uses the conservative fuel rod heatup model with a re

flooding heat transfer coefficient to calculate the level and 

the vaporization below the level. This difference nenerally 

results in a more conservative calculation of the refloodinn 
time using the SBM.  

For a given plant and break size, the selection of the Sf3M or LRM in 

REFLOOD (using the criteria described above) depends upon Primary 

system volume to break area ratio, mass loss, depressurization rate, 

ECCS initiation time, etc. For Dresden 2/3 and Quad Cities 1/2, these 

factors cause the LBM to be used for the laroest break areas (above 

60%) and the SBM to be used for the smallest break areas (below 40' ,.  

Between 400 and 60r', the method used changes several times.  

As previously indicated, these shifts in method can cause (or at least 

amplify) peaks in the core uncovery time interval vs. break size curve, 

and hence in the PCT vs. break size curve. Althounh smaller breaks do 

not become limiting for the Dresden 2/3 and Quad Cities 1/2 analyses, 

slight differences in other plants referencinq these analyses could 

cause a smaller break to be limiting.  

The effects described above must therefore be considered by other Dlants 

referencing these "lead plant" analyses, to assure that the most limiting 

break is identified for each plant.  

2.4.2 Main Steam Line Break Accident 

Steam line break accidents which are postulated to occur inside contain

ment are covered by the ECCS analysis discussed in section 2.4.1. The 

analysis of steam line break accidents occurring outside containment as 

presented by the licensee is acceptable based on our generic review of 

NEDO-20360 (References 6 and 7).
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2.4.3 Fuel Loading Error 

Fuel loading errors are discussed in References 1, 4, and 5 for a fuel 

bundle placed in an improper location or rotated 180 degrees. For 

Dresden Unit 2 the worst potential fuel loading error for Cycle 6 was 

analyzed from an initial MCPR of 1.26. This resulted in a MCPR of 

0.98 and a peak linear heat generation rate of 17.8 KW/ft. The 

initial MCPR must therefore be raised by at least 0.08 to a value of 

1.34. However, it has been observed that initiating the analysis at 

a higher MCPR results in a greater ACPR. The licensee has conserva

tively estimated the increase in ACPR to be 0.03. The plant operating 

MCPR for 8x8 fuel will therefore be set at 1.37. The licensee will 

confirm the appropriateness of this value by an analysis to be sub

mitted in the near future. The staff finds this acceptable based on 

the sensitivity of ACPR to initial MCPR seen to date. The implications 

of the MCPR have been discussed previously. The peak LHGR associated 

with a fuel loading error is not large enough to cause fuel damage.  

2.4.4 Control Rod Drop Accident 

In Figures 6-1 through 6-3 of Reference 1 the licensee has shown that 

for Cycle 6 operation of Dresden Unit 2 the Doppler Coefficient as a 

function of fuel temperature and the reactivity insertion due to a 

dropped in-sequence control rod versus rod position are smaller than 

bounding curves of these quantities presented in Reference 6. Further

more, the scram reactivity as a function of time at 286 degrees C 

(Figure 6-5 of Reference 1) will be greater than the correspondino 

bounding function presented in Reference 6. At 20 degrees C the specific 

scram reactivity function (Figure 6-4 of Reference 1) is sliqhtly less 

than the corresponding bounding analysis curve beyond 3.75 seconds.  

However, sufficient negative reactivity will be added in the first 3.75 

seconds to compensate for the positive reactivity added by the dropped 

rod.  

Based on the analysis presented in Reference 6 and the discussion above, 

it is concluded that no in-sequence rod drop accident will lead to peak 

fuel enthalpies greater than the 280 cal/gm design basis for Dresden 

Unit 2 Cycle 6.  

2.4.5 Fuel Handling Accident 

With respect to fuel handling accidents, the licensee noted that the 

description and analyses of tnis event provided in the FSAR and discussed 

in the generic 8x8 reload report (Reference 6) are applicahle to this 

reload. That is, the total activity released to the environment and the
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radiological exposures for the 8x8 fuel will be less than those values 

presented in the FSAR for the 7x7 core. As identified in the FSAR the 

radiological exposures for this accident with 7x7 fuel are well below 

the guidelines set forth in 10 CFR 100. Therefore, it is concluded that 

the consequences of this accident for the 8x8 fuel will also be well 

below the 10 CFR 100 guidelines.  

2.5 Overpressure Analysis 

The licensee has presented an analysis to demonstrate that durinq the 

most severe overpressure event an adequate margin (61 psi) exists 

between the peak vessel pressure and the AMSE code allowable vessel 

pressure which is 110% of the vessel design pressure (Reference 1).  

The event analyzed was the closure of all main steam line isolation 
valves with indirect (high flux) scram.  

The input to the calculations is listed in Table 6-1 of Reference I 

and includes both end of cycle and end of cycle minus 1500 MWD/t values 

of void coefficient, Doppler coefficient and scram characteristics.  

The licensee referenced a sensitivity study (Reference 14) which 

demonstrates that should the transient be initiated at the maximum 

pressure permitted by the high pressure trip point rather than that 

assumed for the analysis there would be a reduction in the marqin to 

the pressure limit of approximately 20 psi. It has also been shown 

that the increase in peak vessel pressure durinq an MSIV closure due 

to a failed safety valve would not reduce the marqin to the limit by 

more than approximately 15 psi (Reference 15).  

Furthermore, it has been demonstrated that should the MSIV transient 

be initiated at a value of reactor power slightly above the value 

assumed for the analysis (because of uncertainties in monitorina of 

power) there would not be a significant reduction in marqin (approxi

mately 10 psi at 102% power) (Reference 16).  

Based on the analysis and the sensitivity studies submitted, the 

overpressure analysis for Dresden Unit 2 for Cycle 6 has been found 

acceptable.  

2.6 Thermal Hydraulic Stability Analysis 

The thermal hydraulic stability analyses and results are describe

in References 6 and 1, respectively. The results of the Cycle 6 

analysis show that for both the 7x7 and 8x8 fuel the channel hydro

dynamic stability, at either rated power and flow conditions or at
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the low end of the flow control range, is within the operational design 

guide in terms of decay ratio. Calculations were also performed by the 

licensee to assess the reactor power dynamic response at the two afore

mentioned reactor operating conditions. The results of this analysis 

showed that the reactor core decay ratios at both conditions are well 

within the operational design guide decay ratio. These results are accept

able to the NRC staff.  

The NRC staff has expressed generic concerns regarding the least stable 

reactor condition allowed by Technical Specifications. This condition 

could be reached during an operational transient from high power where 

the plant sustains a trip of both recirculation pumps. The concerns are 

motivated by increasing decay ratios as eauilibrium fuel cycles are ap

proached and as fuel designs improve. The staff concerns relate to 

both the consequences of operating at an ultimate decay ratio and the 

capacity of analytical methods to accurately pred 4ct decay ratios. The 

General Electric Company is addressing the staff concerns through meetings, 

topical reports and a test program.  

Until this issue has been resolved generically, the staff has imposed a 

requirement on Dresden Unit 2 which will restrict plant operations in 

the natural circulation flow mode. The licensee has agreed to this 

Technical Specification limitation. The restriction will provide a 

significant increase in the reactor core stability margins during Cycle 6.  

On the basis of the foregoing, the NRC staff considers the thermal

hydraulic stability of Dresden Unit 2 to be acceptable.  

2.7 Recirculation Pump Startup From The Natural Circulation Operational Mode 

During a recent BWR reload review (Reference 17), the question of re

circulation pump startup from the natural circulation operational mode 

was raised. This pump startup could increase flow, collapse moderator 

voids, and subsequently result in a reactivity insertion transient.  

The consequences of such an accident sequence have not been previously 

evaluated. Therefore, authorization to operate in this fashion would 

require additional analyses as to this accident sequence and its conse

quences. In the absence of this information, the Technical Specifica

tions have been amended to prohibit operation of the reactor with 

natural recirculation flow when the reactor is operating at greater 

than 25% full rated power. The consequences of startup at a 

recirculation pump at below 25" reactor full power operation have been 

analyzed by the staff and have been found to be acceptable.  

3.0 Physics Startup Test!in 

The licensee will conduct physics startup tests which in addition to 

verifying the predicted shutdown margin, will provide assurance that 

the incore monitoring instrumentation is functioninq properly, that
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the process computer is programmed correctly, and that the core is 

loaded as intended. These tests will provide additional assurance 

that the Cycle 6 core as loaded is consistent with the physics input 

to the transient and accident analyses contained in the reload licensinQ 

submittal (Reference 1). The results of the tests will be submi tted to 

the NPR' within 90 days of startup.  

The staff finds the licensee's plan for confirmatory testinn and dnccj

mentation acceptable.  

4.0 Conclusions 

Based on our evaluation of the reload application and available informa

tion, we conclude that it is acceptable for the licensee to proceed with 

Cycle 6 operation of Dresden Unit 2 in the manner proposed.  

We have reviewed the proposed changes to the Technical Specifications 

and find them acceptable.  

We have determined that the amendment does not authorize a change in 

effluent types or total amounts nor an increase in power level and will 

not result in any significant environmental impact. Having made this 

determination, we have further concluded that the amendment involves an 

action which is insignificant from the standpoint of environmental impact 

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

or negative declaration and environmental impact appraisal need not be 

prepared in connection with the issuance of this amendment.  

We have concluded, based on the considerations discussed above, that: 

(1) because the amendment does not involve a siqnificant increase in 

the probability or consequences of accidents previously considered and 

does not involve a sianificant decrease in a safety marain, the chanan 

does not involve a significant hazards consideration, (2) there is 

reasonable assurance that the health and safety of the public will not 

be endangered by operation in the proposed manner, ann (3) such activi

ties will be conducted in compliance with the Commission's renulations 

and the issuance of this amendment will not be inimical to the commron 

defense and security or to the health and safety of the nuhlic.

Date: December 2, 1977
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-237 

COMMONWEALTH EDISON COMPANY 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

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

Amendment No. 33 to Facility Operating License No. DPR-19, issued to 

Commonwealth Edison Company (the licensee), which revised the license 

and Technical Specifications appended thereto for operation of Dresden 

Station Unit No. 2 (the facility) located in Grundy County, Illinois.  

The amendment is effective as of its date of issuance.  

The amendment (1) authorized operation with additional 8 x 8 fuel 

assemblies, (2) incorporated revised MCPR limits in response to the 

plant specific analysis for reload 3, and (3) modified License Condition 

3.F to more concisely state end-of-cycle scram reactivity conditions 

for reload 3.  

The application for the amendment complies 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 in 10 CFR Chapter I, which are set forth in the license 

amendment. Prior public notice of this amendment was not required since 

the amendment does not involve a significant hazards consideration.  

The Commission has determined that the issuance of this amendment 

will not result in any significant environmental impact and that pursuant
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to 10 CFR 551.5(d)(4) an environmental impact statement or negative 

declaration and environmental impact appraisal need not be prepared in 

connection with issuance of this amendment.  

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

application for amendment dated September 12, 1977 and two supplements 

thereto dated November 21, 1977, (2) Amendment No. 33 to License 

No. DPR-19 and (3) the Commission's related Safety Evaluation. 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, 604 Liberty Street, Morris, Illinois 60451.  

A single copy of items (2) and (3) 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 2nd day of December, 1977.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Paul W. O'Connor, Actinq Chief 

Operating Reactors Branch #2 
Division of Operating Reactors


