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Dear Mr. Peopl es: 

By letter dated March 20, 1980, we issued Amendment No. 51 to the 
Quad Cities Unit 2 Technical Specifications. During our review, 
several changes to your submittal were discussed with you and were 
agreed to by your staff. Certain changes were inadvertently not 
incorporated into the substitute pages sent to you. Please correct 
this situation by replacing previously sent substitute pages with 
the enclosed corrected pages.  

Sincerely, 

OrI~as Sigad by 
T. A. ppora 

Thomas A. Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing 

Enclosure: 
Technical Specification pages 1.1/2.1-4, 1.1/2.1-9, 

1.2/2.2-2, and 3.3/4.3-10 

cc w/enclosure: 
See next page
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Mr. D. Louis Peoples 
Commonwealth Edison Company - 2 - May 30, 1980 

cc: 

Mr. D. R. Stichnoth 
President 
Iowa-Illinois Gas and 

Electric Company 
206 East Second Avenue 
Davenport, Iowa 52801 

Mr. John W. Rowe 
Isham, Lincoln & Beale 
Counselors at Law 
One First National Plaza, 42nd Floor 
Chicago, Illinois 60603 

Mr. Nick Kalivianakas 
Plant Superintendent 
Quad Cities Nuclear Power Station 
22710 - 206th Avenue - North 
Cordova, Illinois 61242 

Moline Public Library 
504 - 17th Street 
Moline, Illinois 61265 

Susan N. Sekuler 
Assistant Attorney General 
Environmental Control Division 
188 W. Randolph Street 
Suite 2315 
Chicago, Illinois 60601 

Mr. N. Chrissotimos, Inspector 
U. S. Nuclear Regulatory Commission 
Box 756 
Bettendorf, Iowa 52722



QUAD-CITIES 
DPR-30 

1.1 SAFETY LIMIT BASIS 

The fuel cladding integrity limit is set such that no calculated fuel dbmage would occur as a resul* of an abnormal operational transient. Because fuel damage is not directly observable, a step-back aP oecach is used to establish a safety limit such that the minimum critical power ratio (MCPII) in no less than the ful, cladding integrity safety limit.M:CP11 > the fuel cladding integrity safety limit represents a conlservative margin relative to the conditions required to maintain fuel cladding integrity.  
The fuel cladding is one of the physical barriers which separate radioactive materials from the environs.  The integrity of this cladding barrier is related to its relative freedom from perforations or cracking.  Although some corrosion or use-related cracking may occur during the life of the cladding, fission product migration from this source is incrementally cumulative and continuously measurable. Fuuel cladding perforations, however, can result from thermal stresses which occur from teactor oporation significantiv above design conditions and the protection system safety settings. While fission product migration from claddin.1 perforation is junt as measurable as that from use-related cracking, the thermaally euLed claddiig perforations signal a threshold beyond which still greater thermal stresses may cause gross rather than inrcre.hiital cladding deterioration. Therefore, the fuel cladding safety limit is defined with margin to the conditions which would produce onset of transition boiling (,%CPR of 1.0). These condition- represent a signiticant departure from the condition intended by design for planned operation. Therefore, the fuel cl *- ing integrity safety limit is established such that no calculated fuel damage shall result from an n abnormal operational transient. Basis of the values derived for this safety limit for each fuel type is 

documented in Reference 1.  

A. Reactor Pressure 800 psig and Core Flow > 10% of Rated 
Onset of transition boiling results in a decrease in heat transfer from the cladding and therefore elevated cladding temperature and the possibility of cladding failure. Hlowever, the existence of critical power, or boiling transition is not a directly observable parameter in an operating reactor. Therefore, the margin to boiling transition is calculated frow plant operating pazzmete-.s -uch as core power, core flm.!, feedwater temperature, and core power disttibution. The margin for echcý fuel assembly is characterized by the critical power ratio (CP'R), which is thL ratio of the bundle power which would produce onset of transition boiling divided by the actual buldle power. The minimum value of this ratio for any bundle in the core is the minimum critical power ratio (-CPrn).  It is assumed that the plant operation is controlled to the nominal protective setponts via the 
instrumented variables (Figure 2.1-3).  
The MCPR fuel cladding integrity safety limit has sufficient conzervatism to assure that in the evern.-I of an abnormal operational transient initiated from the normal operating condition, more than 99.9;, of the fuel rods in the core are expected to avoid boiling transition. The margin betwoen E"CPR oz 1.0 (onset of transition boiling) and the safety limit, is derived from a detailed statistical t analysis considering all of the uncertainties in monitoring the core operating state, including uncertainty in the boiling transition correlation (see e.g.. Reference 1). Because the boiling transition correlation is based on a large quantity of full-scale data, there is a very high confidence that operation of a fuel assembly at the condition of MCP!t = the fuel cladding integrity 
safety limit would not produce boiling transition. I 
However, if boiling transition were to occur, cladding perforation would not be expected. Cladding temperatures would increase to appro::imatcly ll00oF, which is below the perforation temperature of the cladding material. This has been verified by tests in the General IMectric Test Reactor (GCTR), where similar fuel operated above the critical heat flux for a significant period of time (30 sin-
utes) without cladding perforation.  
If reactor pressure should ever exceed 1400 psia during normal power operation (the limit of applicability of the boiling transition correlation), it would be assumed that the fuel cladding 
integrity safety limit has been violated.  
in addition to the boiling transition limit (i.cPR) operation is constrained to a maximum LHGr,=17.5 kw/ft for 7 x 7 fuel and 13.4kw/ft for all 8x8 fuel types. This constraint is established by Specification 3.5.J. to provide adeauate safety margin o 
strain for anorma operating transients intltate1 from iagh power conditions. Specification 2.1.A.1 provides for equivalent safety margin for transients initiated from" lower power conditions by adjusting the APRM flow-biased scram set ing by the 
ratio of FRP/MFLPD.  

1.1/2.1-4 
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S. AFPP4 Rod Block Trip Setting 

Reactor power level may be varied by moving control rods or by varying the recirculaticn flow 

rate. The APR1 system provides a control rod block to prevent gross rod withdrawal at constant 

recirculation flow rate to protect against grossly exceeding the MCPR Fuel Cladding Integrity 

Safety Limit. This rod block trip setting, which is automatically varied with recirculation 

loop flow rate, prevents an increase in the reactor power level to excessive values due to 

control rod withdrawal. The flow variable trip setting provides substantial margin from fuel 

damage, assuming a steady-state operation at the trip setting, over the entire recirculation 

flow range. The margin to the safety limit increases as the flow decreases for the specified 

trip setting versus flow relationship: therefore the worst-case MCPR which could occur during 

steady-state operation is at 108% of rated thermal power because of the APRM rod block trip 

setting. The actual power distribution in the core is established by specified control rod 

sequences and is monitored continuously by the incore LPRM system. As with APR.H scram trip 

setting, the APRM rod block trip setting is adjusted downward if the maximum fraction of limit

ing power density exceeds the fraction of rated cower, thus preserving the APRM rod bloc.-: 
safety margin.  

C. Reactor Low Water Level Scram 

The reactor low water level scram is set at a point which will assure that the water level used 

in t-he bases for the safety limit is maintained. The scram setpoint is based on normal operat

ing temperature and pressure conditions because the level instrumentation is density compensated.  

D. Reactor Low Low Water Level ECCS Initiation Trip Point 

The emergency core cooling subsystems are designed to provide sufficient cooling to the core 

to dissipate the energy associated withthe loss-of-coolant accident and to limit fuel cladding 

te-perature to well below the cladding melting temperature to assure that core geometry remains 

intact and to limit any cladding metal-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 water level scram setpoint. To lower the setpoint of the low water 

level scram would increase the capacity requirement for each of the ECCS components. Thus, the 

reactor vessel low water level scram was set low enough to permit margin for operation, yet will 

not be set lower because of ECCS capacity requirements.  

The design of the ECCS components to meet the above criteria was dependent on three previously 

set parameters: the maximum break size, the low water level scram setpoint, and the ZCCS 

initiation setpoint. To lower the setpoint. for initiation of the ECCS could lead 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.  

1. T urhie Stop Valve Scram 

The turbine stop valve closure scram trip anticipates the pressure, neutron flux, and heat flux 

increase that could result from rapid closure of the turbine stop valves. With a scram trip 

setting of 10:L of valve closuro from full open, the resultant increase in su-face heat flux is 

limited such that MCPR remains above the MCPP fuel cladding integrity safety limit even during 

the worst-case transient that assumes the turbine bypass is closed.  

r. Turbize Control Valve Fast Closure Scram 

The turhine control valve fast closure 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 rejection and subsecuent gailure of the bypass, i.e., it prevents MCPR from b m less 

than the MCPR fuel claddi-nq integrity safety limit for this transient, For the loaang 

rejection without bypass transient from 100% power, the peak heat flux 

(and therefore LHGR) increases on the order of 15% which provides wide 

margin to the value corresponding to 1% plastic strain of the cladding.

1.1/2.1-9
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1.2 SAFETY LIMIT BASE-S 

The reactor coolant system integrity is an important barrier in the prevcntion of uncontrolled release of fitsion 

products. It is essential 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 Fuel in the reactor vessel.  

The pressure safety limit of 1325 psig as measured by the vessel steam space pressure indicator is equivalent to 

1375 psig at the lowest elevation of the reactor coolant systcm. The 1375 psig value is derived from the design 
pressures of the reactor pressure vessel and coolant system piping. The respective design pressures are 1250 psig 

at 575* F and 1175 psig at 5600 F. The pressure safety limit was chosen as dic lower of the pressure transients 

permitted by the applicable dcsign codes: ASME Boiler and Pressure Vessel Code Section III for the pressure vesel, 

and USASI B3 1.1 Code for the reactor coolant system piping. The ASME Boiler and Prcss.urc Vessel Code permits 
pressure transients up to 10'"7 over design pressure (1107% x 1250 = 1375 psig), atd 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. Evaluation methodology 

to assure that this safety limit pressure is not exceeded for 

any reload is documented in Reference 1.  
The 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 0 F. At tile pressure limit of 1375 psig, the general membrane stress will only be 29,400 psi, still safely below 
the yield strength.  

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

similar margin of protection at the established safety pressure limit.  

The normal operating pressure of the teactor coolant system is 1000 psig. For the turbic trip or loss of electi ical load 
transients, the turbine trip scram or generator load rejection scram together with the turbhic bypass system limits the 
pressure to approximately 1100 psig (References2, 3 and4). In addition, pressure relief valves have been provided to 
reduce the probability of the safety -:alves operatnig in the event that the tutlbne bypass should fail.  

Finally, the safety valves are sized to keep the reactor coolatit system prcswut, below 
3375 psig with no credit taken for relief v•lves during the postulated full elosure of all MSIVs without direct (salve 
position switch) scramt. Credit is taken for the neutron flux scram, however.  

The indirect flux scram and safety valve actuation, 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.  

Referecees 

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

2. SAR, Section 11.22 

3. Quad Cities 1 Nuclear Power Station first reload license 

submittal, Section 6.2.4.2, February 1974.  

4. GE Topical Report NEDO-20693, General Electric Boiling Water 

Reactor No. 1 licensing submittal for Quad cities Nuclear 

Power Station Unit 2, December 1974.  

Approved revision number at time reload analyses are performed.

1.2/2.2-2
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C. Scram Insertion Times 

The control rod system is analyzed to bring the reactor subcritical at 

a rate fast enough to prevent fuel damage, i.e., to prevent the VCPF 

from becoming less than the fuel cladding integrity safety limit.  

-Analysis O -the" limiting power ;ransient shows that the negative 

reactivity rates resulting from the scram with the average reSpc!.se :f 

all the drives as given in the above specification, provide the reaure_ 

protection, and MCPR remains greater than the fuel cladding integrity 

safety limit.  
The minimum amount of reactivity 

to be inserted during a scram is controlled by permitting no more than 10% of the operable rods to have 

long scram times. In the analytical treatment of the transients, 390 milliseconds are allowed between a 

neutron sensor reaching the scram point and the start of motion of the control rods. This is adequate and 

conservative when compared to the typically observed time delay of about 270 milliseconds. Approx

imately 70 milliseconds after neutron flux reaches the trip point, the pilot scram valve solenoid 

deenergizes. Approximately 200 milliseconds later, control rod motion begins. The time to deenergize the 

pilot valve scram solenoids is measured during the calibration tests required bySpecification 4. 1. The 200 

milliseconds are included in the allowable scram insertion times specified in Specification 3.3.C.  

The scram times for all control rods will be determined at the time of each refueling outage. A I 
representative sample of control rods will be scram tested following a 

shutdown.  

Scram times of new drives are approximately 2.5 to 3 seconds; lower rates of change in scram times I 
following initial plant operation at power are expected. The test schedule 

provides reasonable assurance of detection of slow drives befbre system deterioration beyond the limits 

of Specification 3.3.C. The program was developed on the basis of the statistical approach outlined below 

and judgment.  

The history of drive performance accumulated to date indicates that the 90% insertion times of new and 

overhauled drives approximate a normal distribution about the mean which tends to become skewed 

toward longer scram times as operating time is accumulated. The probability of a drive not exceeding the 

mean 90% insertion time by 0.75 seconds is greater than 0.999 for a normal distribution. The 

measurement of the scram performance of the drives surrounding a drive exceeding the expected range 

of scram performance will detect local variations and also provide assurance that local scram time limits 

are not exceeded. Continued monitoring of other drives exceeding the expected range of scram times 

provides surveillance of possible anomalous performance.  

The numerical values assigned to the predicted scram performance are based on the analysis of the 

Dresden 2 startup data and of data from other 1BWR's such as Nine Mile Point and Oyster Creek.  

The occurrence of scratn times within the limits. but significantly longer than average, should be viewed 

as an indication of a systematic problem with control rod drives, especially if the number of drives 

exhibiting such scram tines exceeds eight. the allowable number of inoperable rods.  

3.3/4.3-10
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