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Route 441 South, P.O. Box 480 

Middletown, PA 17057

Telephone: 717-944-7621 An Exelon/British Energy Company

10 CFR 50.90 

January 15, 2001 

5928-00-20355 

U.S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC 20555-0001 

Dear Sir or Madam:

SUBJECT: THREE MILE ISLAND, UNIT 1 (TMI UNIT 1) 
OPERATING LICENSE No. DPR-50 
DOCKET No. 50-289 
LICENSE AMENDMENT REQUEST NO. 303 
PRESSURE-TEMPERATURE PROTECTIVE LIMITS

In accordance with 10 CFR 50.4(b)(1), enclosed is License Amendment Request No. 303.  

The purpose of this License Amendment Request is to revise the TMI Unit 1 Technical 
Specifications to relocate the variable low RCS pressure-temperature core protection safety 
limits from the Technical Specifications to the existing TMI Unit 1 Core Operating Limits 
Report (COLR). The proposed change is in accordance with NRC Generic Letter (GL) 88-16 
guidance with regard to placing cycle-dependent parameters into the COLR and the NRC
approved Topical Report BAW- 10179 P-A, "Safety Criteria and Methodology for Acceptable 
Cycle Reload Analyses." It is noted that NRC has previously issued a similar amendment for 
ANO-1 (Amendment No. 186, dated October 3, 1996).  

The proposed change also reintroduces the variable low RCS pressure trip (VLPT) function to 
the Technical Specification with the actual setpoint maintained in the COLR.  

Using the standards in 10 CFR 50.92, AmerGen has concluded that these proposed changes do 
not constitute a significant hazards consideration, as described in the enclosed analysis 
performed in accordance with 10 CFR 50.91(aX1). Pursuant to 10 CFR 50.91(b)(1), a copy of 
this License Amendment Request is provided to the designated official of the Commonwealth of
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Pennsylvania, Bureau of Radiation Protection, as well as the chief executive of the township and 
county in which the facility is located.  

AmerGen requests that this license amendment application be approved by April 1, 2001 to 
support Cycle 14 core design analysis and reload report finalization, and to preclude the need for 
a cycle specific amendment request upon final development of the Cycle 14 limits.  

If any additional information is needed, please contact David J. Distel at (610) 765-5517.  

Very truly yours, 

Mark E. Warner 
Vice President, TMI Unit 1 

MEW/djd 

Enclosure: 1) Safety Evaluation and No Significant Hazards Consideration 
2) Affected TMI Unit 1 Technical Specification Pages 

cc: H. J. Miller, Administrator, USNRC Region I 
T. G. Colburn, USNRC Senior Project Manager, TMI Unit 1 
J. D. Orr, USNRC Senior Resident Inspector, TMI Unit 1 
File No. 00126 
D. Allard, Director, Bureau of Radiation Protection 

PA Department of Environmental Resources 
Chairman, Board of County Commissioners of Dauphin County 
Chairman, Board of Supervisors of Londonderry Township



AMERGEN ENERGY COMPANY, LLC 

THREE MILE ISLAND NUCLEAR STATION, UNIT 1

Operating License No. DPR-50 
Docket No. 50-289 

License Amendment Request No. 303

COMMONWEALTH OF PENNSYLVANIA

COUNTY OF DAUPHIN

) ) SS:

)

This License Amendment Request is submitted in support of Licensee's request to change the 

Technical Specifications for Three Mile Island Nuclear Station, Unit 1. As a part of this 

request, proposed marked up pages for the TMI Unit 1 Technical Specifications are also 

included. All statements contained in this submittal have been reviewed, and all such statements 

made and matters set forth therein are true and correct to the best of my knowledge.  

AmerGen Energy Company, LLC 

By:Vice preiet • TMIni 
Vic President, TMI Onit I

Sworn and Subscribed to before me 

this /5' day of,-0k 2001.  

SNotary Public 

I Notaral Seal 

I Linda C. Witter, Notary Public 
I Londonderry Twp., ehin Countv 

My Commission Expires Sept. 25, 2(o 
Member, Pee-n-*1vania Associatn of-Notaries



ENCLOSURE 1 

TMI Unit 1 License Amendment Request No. 303 

Safety Evaluation and No Significant Hazards Consideration



Enclosure 1 
5928-00-20355 
Page 1 of 6 

1. License Amendment Request No. 303 

AmerGen Energy Company, LLC (AmerGen) requests that the following changed 
replacement pages be inserted into the existing Technical Specification: 

Revised Technical Specification pages: vi, vii, 2-1, 2-2, 2-3, 2-4a, 
2-4c, 2-7, 2-8, 2-10, 2-11, 
3-29, 3-30, and 4-4 

Marked up pages showing the requested changes are provided in Enclosure 2.  

II. Reason for Chanpe 

The proposed change relocates Technical Specification Figures 2.1-1, 2.1-3, and 2.3-1 to 
the TMI Unit 1 Core Operating Limits Report (COLR). The initial implementation of the 
COLR for TMI Unit 1 was approved by the NRC as Amendment No. 150, dated July 6, 
1989. The TMI Unit 1 COLR is established and controlled in accordance with NRC 
Generic Letter 88-16, "Removal of Cycle-Specific Parameter Limits from Technical 
Specifications," dated October 4, 1988, which allowed licensees to remove cycle-specific 
parameters from Technical Specifications and place them in a COLR provided the limits 
are developed using NRC-approved methods. Changes planned for future TMI Unit 1 
reload core designs (e.g., Mk-B12 fuel with fine mesh debris filters in Cycle 14 and 
implementation of Framatome Cogema Fuel's Statistical Core Design Methodology in 
Cycle 15) are expected to result in periodic revisions to the variable low reactor coolant 
system (RCS) pressure-temperature core protection safety limits. Therefore, AmerGen is 
requesting that the variable low RCS pressure-temperature core protection safety limits 
be considered cycle-specific parameters and relocated to the TMI Unit 1 COLR. TMI 
Unit 1 Technical Specification Section 6.9.5 provides existing controls for the COLR in 
accordance with GL 88-16.  

It is noted that the NRC has approved a similar Technical Specification change for 
Arkansas Nuclear One, Unit No. 1, Amendment No. 186, dated October 3, 1996.  

The proposed change also adds the variable low RCS pressure trip (VLPT) function to the 
Technical Specifications with the actual setpoint maintained in the COLR. The VLPT 
was removed from the TMI Unit 1 Technical Specifications and approved by NRC in 
Amendment No. 142, dated July 18, 1988. However, future TMI Unit I reload core 
designs may cause the VLPT setpoint to become more limiting than the low RCS 
pressure and high RCS temperature RPS trip setpoints. Therefore, the proposed change 
will preclude the need for a future Technical Specification amendment. The VLPT 
instrumentation requirements are being reinstated with appropriate footnotes to identify 
applicability of the specification and surveillance requirements.
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Technical Specification pages vi and 2-10 are editorially revised to correct the page 
number associated with Table 2.3-1 and to add the word "Table" in the page title, 
respectively. The last paragraph of Technical Specification page 2-7, second line, the 
word "setpoint" is editorially revised to indicate the plural "setpoints." 

III. Safety Evaluation Justifying Change 

The variable low RCS pressure-temperature protective limits define a locus of points for 
which the minimum steady-state departure from nucleate boiling ratio (DNBR) is greater 
than or equal to the DNBR analysis limit for the critical heat flux (CHF) correlation being 
used. These points are calculated for the maximum overpower condition and limiting 
reactor coolant pump operating configurations. The difference between the actual core 
outlet pressure and the indicated RCS pressure is accounted for in determining these 
points. As stated in the bases for Technical Specification 2.1, the minimum DNBR value 
during steady-state operation, normal operational transients and anticipated transients 
must be greater than the limits specified for the appropriate CHF correlation. This is 
ensured by maintaining RCS pressure and core outlet temperature within the variable low 
RCS pressure-temperature protective limits of existing Technical Specification Figures 
2.1-1 and 2.1-3. It is noted that the safety limits (i.e., minimum DNBR limits) are not 
changing or being removed from the Technical Specifications; only the associated 
protective limits that ensure that the safety limits are met will be moved to the COLR and 
will be subject to cycle-specific changes. Therefore, the variable low RCS pressure
temperature protective limits of Figures 2.1-1 and 2.1-3 are being relocated to the COLR.  

Prior to its removal from TMI Unit 1 Technical Specifications, the VLPT setpoint, in 
conjunction with the low RCS pressure and high RCS temperature trip setpoints, defined 
the worst-case combination of RCS pressure and core outlet temperature conditions that 
might exist at steady-state conditions to preclude departure from nucleate boiling for the 
limiting fuel pin in the core. The VLPT setpoint assured automatic enforcement of the 
core protection limits in the event the variable low RCS pressure-temperature protective 
limit was more restrictive than the low RCS pressure and high RCS core outlet 
temperature limits contained in existing Technical Specification Table 2.3-1 and Figure 
2.3-1. The VLPT setpoint became non-limiting in TMI Unit 1 Cycle 7, when it was 
removed from Technical Specifications (Amendment No. 142) and has remained non
limiting since. Technical Specification Figure 2.3-1 is being relocated to the COLR to 
preclude an additional Technical Specification Change in the event that the VLPT 
setpoint becomes limiting in future reload designs. Technical Specification Table 2.3-1 is 
also being revised to include the VLPT function and will refer to the setpoint being 
maintained in the COLR. The other trip setpoints indicated on Technical Specification 
Figure 2.3.1 are unaffected and will continue to be maintained in Table 2.3-1. In addition
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to reinstating the VLPT function into the Technical Specifications, the corresponding 
pressure-temperature instrumentation requirements that were deleted from TMI Unit 1 
Technical Specification Tables 3.5-1 and 4.1-1 by Amendment 149, dated April 27, 1989, 
are also being reinstated with appropriate footnotes to identify applicability of the 
specification and surveillance requirements.  

Due to the introduction of the Mk-B12 fuel design in TMI Unit 1 Cycle 14 and changes 
expected for future reload designs, it is anticipated that the variable low RCS pressure
temperature protective limits and possibly the VLPT setpoint will be revised in order to 
assure that adequate margins of safety are maintained. These cycle-specific COLR limits 
and setpoints will be developed using the NRC-approved methods listed in Technical 
Specification 6.9.5.2. Technical Specifications will continue to require operation within 
both the core protective and operational limits, and the approved CHF correlation DNBR 
safety limit will continue to be met. Therefore, the proposed change to TMI- 1 Technical 
Specifications does not adversely affect nuclear safety or safe plant operations.  

IV. No Significant Hazards Consideration 

AmerGen has determined that this License Amendment Request poses no significant 
hazards consideration as defined by 10 CFR 50.92.  

1. Operation of the facility in accordance with the proposed amendment would not 
involve a significant increase in the probability or consequences of an accident 
previously evaluated.  

The removal of the cycle-dependent variable low RCS pressure-temperature 
protective limits from Technical Specifications and placing them in the COLR is 
an administrative change only and has no impact on plant safety. The proposed 
change does not affect the safety analyses, physical design, or operation of the 
plant. Technical Specifications will continue to require operation within the core 
protective and operational limits for each reload cycle as calculated by NRC
approved reload design methods. The appropriate actions required if limits are 
exceeded will remain in the Technical Specifications. The reload report presents 
the results of cycle-specific evaluations of accident analyses and transients 
addressed in the TMI Unit 1 Updated Safety Analysis Report (UFSAR). The 
cycle-specific changes in fuel cycle design and the corresponding COLR limits 
are controlled in accordance with TMI Unit 1 Technical Specification Section 
6.9.5 and 10 CFR 50.59.  

Therefore, the proposed change does not involve a significant increase in the 
probability or consequences of an accident previously evaluated.
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2. Operation of the facility in accordance with the proposed amendment would not 
create the possibility of a new or different kind of accident from any accident 
previously evaluated.  

The proposed change is administrative in nature. No change to the design 
configuration or method of operation of the plant is made by this proposed 
change, and therefore, no new transient initiator has been created. Technical 
Specifications will continue to require operation within the required core 
protective and operating limits and appropriate actions will be taken if the limits 
are exceeded.  

Therefore, the proposed change does not create the possibility of a new or 
different kind of accident from any accident previously evaluated.  

3. Operation of the facility in accordance with the proposed amendment would not 
involve a significant reduction in a margin of safety.  

Existing Technical Specification operability and surveillance requirements are not 
reduced by the proposed change to relocate the variable low RCS pressure
temperature protective limits and the VLPT setpoint to the COLR. The proposed 
changes are administrative in nature and do not relate to or modify the safety 
margins defined in and maintained by the Technical Specifications. The cycle
specific COLR limits for future reload designs will continue to be developed 
based on NRC-approved methods. The addition of the VLPT function to the 
Technical Specifications ensures appropriate actions and surveillance 
requirements are implemented should the VLPT setpoint become limiting in 
future reload designs.  

Therefore, the proposed change does not involve a significant reduction in a 
margin of safety.  

V. Information Supporting an Environmental Assessment 

An environmental assessment is not required for the proposed change since the proposed 
change conforms to the criteria for "actions eligible for categorical exclusion" as 
specified in 10 CFR 51.22(c)(9). The proposed change will have no impact on the 
environment. The proposed change does not involve significant hazards as discussed in 
the preceding section. The proposed change does not involve a significant change in the 
types or significant increase in the amounts of any effluents that may be released off-site.
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In addition, the proposed change does not involve a significant increase in individual or 
cumulative occupational radiation exposure.
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VI. Implementation 

AmerGen requests that the amendment authorizing this change become effective upon 
issuance and implemented within 30 days to allow the appropriate COLR revision to be 
issued.
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Affected TMI Unit 1 Technical Specification Pages



LIST OF TABLES 

TABLE TITLE PAG E 

1.2 Frequency Notation 1-8 
X2.-10 

2.3-1 Reactor Protection System Trip Setting Limits 

3.1.6.1 Pressure Isolation Check Valves Between the 3-15a 
Primary Coolant System and LPIS 

3.5-I Instruments Operating Conditions 3-29 

3.5-IA DELETED 

3.5-2 Accident Monitoring Instruments 3-40lc 

3.5-3 Post Accident Monitoring Instrumentation 3-40d 

3.5-4 Remote Shutdown System Instrumentation and Control 3-40i 

3.21-1 DELETED 

3.21-2 DELETED 

3.23-1 DELETED 

3.23-2 DELETED 

4.1-1 Instrument Surveillance Requirements 4-3 

4.1-2 Minimum Equipment Test Frequency 4-8 

4.1-3 Minimum Sampling Frequency 4-9 

4.1-4 Post Accident Monitoring Instrumentation 4-1Oa 

4.19-1 Minimum Number of Steam Generators to be 4-84 
Inspected During Inservice Inspection 

4.19-2 Steam Generator Tube Inspection 4-85 

4.21-1 DELETED 

4.21-2 DELETED 

4.22-1 DELETED 

4.22-2 DELETED 

4.23-1 DELETED 

vi

IIAmendment No. 59. 7-, l44-,W, 118°, 137, 11'2, 147, 1f54,-4-7-a,-4-9-7j
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3.5-2 Incore Instrumentation Specification Radial Flux Tilt Indication 3-39b 

5-3 lncore Instrumentation Specification 3-39c 

3.11-1 Transfer Path to and from Cask Loading Pit 3-56b 

4.17-1 Snubber Functional Test - Sample Plan 2 4-67 

5-1 Extended Plot Plan TMI N/A 

5-2 Site Topography 5 Mile Radius N/A 

5-3 Gaseous Effluent Release Points and Liquid Effluent N/A 

Outfall Locations 

5-4 Minimum Burnup Requirements for Fuel in Region 11 of the Fuel Pool A 

Storage Racks 5-7a 

5-5 Minimum Burnup Requirements for Fuel in the Pool "B" Storage Racks 5-7b 

vii 

Amendment Nos. 11, 1-7, 2. 39, 15, 50, 59, 71, 106, 109, 120, 126, 131, 112. 15(1, -_6 i, i-67, 6-4-94 i/



2. SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS 

2.1 SAFETY LIMITS, REACTOR CORE 

Applicability 

Applies to reactor thermal power, axial power imbalance, reactor coolant system 
pressure, coolant temperature, and coolant flow during power operation of the 
plant.  

Objective .- f~x Vrbl Low KcCs 

To maintain the integrity of the fuel cladding. pres~wa- T fo • Co

Specification ecf V S 4, L..O .  

2.1.1 The combination of the reactor system press re and coolant 

temperature shall not exceed the safety limi as defined by the 
locus of points established in*w•e 2"4 If the actual II 
pressure/temperature point is below and to the right of the line, 
the safety limit is exceeded.  

2.1.2 The combination of reactor thermal power and axial power imbalance (power 
in the top half of core minus the power in the bottom half of the core 
expressed as a percentage of the rated power) shall not exceed the 
protective limit as defined by the locus of points (solid line) for the 
specified flow set forth in the Axial Power Imbalance Protective Limits 
given in the Core Operating Limits Report (COLR). If the actual-reactor
thermal-power/axial-power-imbalance point is above the line for the 
specified flow, the protective limit is exceeded.  

Bases 

To maintain the integrity of the fuel cladding and to prevent fission product 
release, it is necessary to prevent overheating of the cladding under normal 

operating conditions. This is accomplished 
by operating within the nucleate boiling regime of heat transfer, wherein the 

heat transfer coefficient is large enough so that the clad surface temperature 
is only slightly greater than the coolant temperature. The upper boundary of 
the nucleate boiling regime is termed, departure from nucleate boiling (DNB).  

At this point there is a sharp reduction of the heat transfer coefficient, which 

could result in excessive cladding temperature and the possibility of cladding 

failure. Although DNB is not an observable parameter during reactor operation, 

the observable parameters of neutron power, reactor coolant flow, temperature, 

and pressure can be related to DNB through the use of a critical heat flux (CHF) 

correlation. The BAW-2 (Reference 1) and BWC (Reference 2) correlations have 

been developed to predict DNB and the location of DNB for axially uniform and 

non-uniform heat flux distributions. The BAW-2 correlation applies to Mark-B 

fuel and the BWC correlation applies to Mark BZ type fuel. The local DNB ratio 

(DNBR), defined as the ratio of the heat flux that would cause DNB at a 

particular core location to the actual heat flux, is indicative of the margin to 

DNB. The minimum value of the DNBR, during steady-state operation, normal 

2-1 
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operational transients, and anticipated transients is limited to 1.30 (BAW-2) 
and 1.18 (BWC). A DNBR of 1.30 (BAW-2) or 1.18 (BWC) corresponds to a 95 
percent probability at a 95 percent confidence level that DNB will not occur; 
this is considered a conservative margin to DNB for all operating conditions.  
The difference between the actual core outlet pressure and the indicated reactor 
coolant system pressure has been considered in determining the core protection 
safety limits. we S_, 

VtdJ'o'J& "" .C I/'c5 Corie 0_~ o-- '.#t iritc'e~ l The .url.. presented "n .. u. . 2.1 1 r.pp..... .t the conditions at which the coL I ,f 
minimum allowable DNBR or greater is peedicted for the limiting combination of 
thermal power and number of operating reactor coolant pump-s :,T4+. curveX4.s u* e I 

T(le r based on the nuclear power peaking factors given in Reference 3 and the COLR 
which define the reference design peaking condition in the core for operation at 
the maximum overpower. Once the reference peaking condition and the associated 
thermal-hydraulic situation has been established for the hot channel, then all 
other combinations of axial flux shapes and their accompanying radials must 
result in a condition which will not violate the previously established design 
criteria on DNBR. The flux shapes examined include a wide range of positive and 
negative offset for steady state and transient conditions.  

These design limit power peaking factors are the most restrictive calculated at 
full power for the range from all control rods fully withdrawn to maximum 
allowable control rod insertion, and form the core DNBR design basis.  

The Axial Power Imbalance Protective Limits curves in the COLR are based on the 
more restrictive of two thermal limits and include the effects of potential fuel 
densification and fuel rod bowing:

a. The DNBR limit produced by a total nuclear power peaking factor 
consisting of the combination of the radial peak, axial peak, and 
position of the axial peak that yields no less than the DNBR limit.  

b. The maximum allowable local linear heat rate that prevents central 
fuel melting at the hot spot as given in the COLR.

Power peaking is not a directly observable 
been established on the basis of the axial 
peaking.

Amendment No. 17, W9, 90, IZ0, ZR,

quantity and therefore limits have 
power imbalance produced by the power

2-2 

1%7, I74,
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.  

The specified flow rates for curves 1, 2, and 3 of the Axial Power Imbalance 
Protective Limits given in the COLR correspond to the expected minimum flow 
rates with four pumps, three pumps, andfone piump in each. loop, respectively.  

The . -is the most restrictive of all possible reactor 
oolant pump-maximum thermal power combinations ih:n.r, ,,m-+ur'--2.1. The 

/r••c• =.v•-=•••_r .1- represent the conditions at which the DNBR limit is 

1 "-ý. pre icted at t e maximum possible thermal power for the number of reactor 
coolant pumps in operation or the local quality at the point of minimum DNBR is 

Cro(• /' equal to 22 percent, (BAW-, or 26 ercent BWC) which r conditione I m

The maximum thermal power for each reactor coolant pump operating condition 
(four pump, three pump and one pump in each loop) given in the COLR is due to a 
power level trip produced by the flux-flow ratio multiplied by the minimum flow 
rate for the given pump combi ntion plus the maximum calibration and---
instrumentation error. i VP--V, e. C-.,, Coo- Ce- 7r;,i V 

5.fL?,."1 se'-6' 1-t. CO LR.  
Using a local quality limit of percent (BAW-2), or\26 percent (BWC) at the 
point of minimum DNBR as a basis for curves 2 and 3 o is a 
conservative criterion even though the quality at the exit is higher than the 
quality at the point of minimum DNBR.  

The DNBR as calculated by the BAW-2 or BWC correlation continually increases 
from the point of minimum DNBR, so that the exit DNBR is always higher and is a 
function of the pressure. , / 

CI-•- or each c-ur•&TFi -a pressure-temperature point above and to the 
e othecurve wouldresultin a DNBR greater than 1.30 (BAW-2) or 1.18 (BWC) 

or a local quality at the point of minimum DNBR less than 22 percent (BAW-2), or 
26 percent (BWC) for the particular reactor coolant pump-i-la4" . 4i•e -1- is 
more restrictive than any other reactor coolant pump iti- ecause any 
pressure/temperature point above and to the left of this curve ill be above and 
to the left of the other curves.  

REFERENCES 

(1) UFSAR, Section 3.2.3.1.1 - "Fuel Assembly Heat Transfer Design" 

(2) BWC Correlation of Critical Heat Flux, BAW-10143P-A, 
Babcock & Wilcox, Lynchburg, Virginia, April 1985 

(3) UFSAR, Section 3.2.3.1.1.3 - "Nuclear Power Factors" 
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the bottom half of core) reduces the power level trip produced by the 
power-to-flow ratio so that the boundaries of the Protection System Maximum 
Allowable Setpoints for Axial Power Imblance in the COLR are produced.  

b. Pump Monitors 

The redundant pump monitors prevent the minimum core DNBR from decreasing 
below 1.30 (BAW-2) or 1.18 (BWC) by tripping the reactor due to the loss 
of reactor coolant pump(s). The pump monitors also restrict the power 
level for the number of pumps in operation.  

c. Reactor coolant system pressure 

During a startup accident from low power or a slow rod withdrawal from 
high power, the system high pressure trip setpoint is reached before the 
nuclear overpower trip setpoint. The trip setting limit shown in-,4.q•',mA• ki 
2.3-1 for high reactor coolant system pressure ensures that the system 
pressure is maintained below the safety limit (2750 psig) for any design 
transient (Reference 2). Due to calibration and instrument errors, the 
safety analysis assumed a 45 psi pressure error in the high reactor 
coolant system pressure trip setting.  

As part of the post-TMI-2 accident modifications, the high pressure trip 
setpoint was lowered from 2390 psig to 2300 psig. (The FSAR Accident 
Analysis Section still uses the 2390 psig high pressure trip setpoint.) 
The lowering of the high pressure trip setpoint and raising of the 
setpoint for the Power Operated Relief Valve (PORV), from 2255 psig to 
2450 psig, has the effect of reducing the challenge rate to the PORV 
while maintaining ASME Code Safety Valve capability.  

A B&W analysis completed in September of 1985 concluded that the high 
reactor coolant system pressure trip setpoint could be raised to 2355 
psig with negligible impact on the frequency of opening of the PORV 
during anticipated overpressurization transients (Reference 3). The high 
pressure trip setpoint was subsequently raised to 2355 psig. The 
potential safety benefit of this action is a reduction in the frequency 
of reactor trips.  

The low press e (1800 psig) and variable low pressure (11.75 T..,-5103) 
trip setpointewere initially established to maintain the DNB ratio 
greater than or equal to 1.3 for those design accidents that result in a 
pressure reduction (References 4, 5, and 6). The B&W generic ECCS 
analysis, however, assumed a low pressure trip of 1900 psig and, to 
establish conformity with this analysis, the low pressure trip setpoint 
has been raised to the more conservative 1900 psig. Application of the 
B&W 
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crossflow model kin safety limits (see-F'gvtmes f-.at.  
-end=@.! ) outside the acceptable operating region formed by 
the low ressure, high pressure, and high temperature trip 

sse tpoints 
p ressure k e~ " e i t e - me 2 

eh the variable low pressure trip,.ej 5 cj,1ece5_ a•td ;,ls emv.2-1 
/5 JUS7y-f1,'ed 

d. Coolant outlet temperature 

F The high reactor coolan outlet temperature trip setting 
limit (618.8F) shown In 2.3-1 has been established 
to prevent excessive core coolant temperature in the 

o •operating range.  

The calibrated range of the temperature channels of the RPS 
' • is 520" to 620F. The trip setpoint of the channel is 618.8F.  

Under the worst case environment, power supply perturbations, 
and drift, the accuracy of the trip string is 1.2F. This 
accuracy was arrived at by summing the worst case accuracies 

4u .of each module. This is a conservative method of error 
\. ~analysis since the normal procedure is to use the root mean 3 square method.  

'Y' Therefore, it is assured that a trip will occur at a value 
no higher than 620F even under worst case conditions.  
The safety analysis used a high temperature trip set point 
of 620*F.  

K.. • ~The calibrated range of the channel is that portion of the 
span of indication which has been qualified with regard to 
drift, linearity, repeatability, etc. This does not imply 
that the equipment is restricted to operation within the 
calibrated range. Additional testing has demonstrated that 
in fact, the temperature channel is fully operational 
approximately 10% above the calibrated range.  

Since it has been established that the channel will trip at a 
value of RC outlet temperature no higher than 620"F even in 
the worst case, and since the channel is fully operational 
approximately 10% above the calibrated range and exhibits no 
hysteresis or foldover characteristics, it is concluded that 
the instrument design is acceptable.  

e. Reactor building pressure 

The high reactor building pressure trip setting limit 
(4 pgsg) provides positive assurance that a reactor trip will 
occur in the unlikely event of a steam line failure in the 
reactor building or a loss-of-coolant accident, even in the 
absence of a low reactor coolant system pressure trip.  

2-8 

Amendment No. ",/7/V, M,



2.3-1 

REACTOR PROTECTION SYSTEM TRIP SETTING LIMITS (5)

1. Nuclear power, max.  
% of rated power 

2. Nuclear power based on 
flow (1) and imblance 
max. of rated power 

3. Nuclear power based 
(4) on pump monitors 
max. % of rated power 

4. High reactor coolant 
system pressure, 
psig max.  

5. Low reactor coolant 
system pressure, 
psig min.  

6. Reactor coolant temp.  
F., max.

Four Reactor Coolant 
Pumps Operating 

(Nominal Operating) 
Power - 100% 

105.1 

Power/Flow Setpoint 
in COLR times flow 
minus reduction due 
to imbalance 

NA

2355

1900

618.8

Three Reactor Coolant 
Pumps Operating 

(Nominal Operating) 
Power - 75% 

105.1 

Power/Flow Setpoint 
in COLR times flow 
minus reduction due 
to imbalance 

NA

2355

1900

618.8

One Reactor Coolant 
Pump Operating in 
Each Loop (Nominal 

Operating Power - 49%) 

105.1 

Power/Flow Setpoint 
in COLR times flow 
minus reduction due 
to imbalance 

55%

2355

1900

618.8

7. High Reactor Building 4 4 4 
pressure, psig max.  

8.Vo.Wo-01Ic. low rezotmL co"/lII# 

(1) Reactor coolant system flow, %.  
(2) Administratively controlled reduction set dunn reactor shutdown 
(3) Automatically set when other segments of the RPS s specified) ar bypassed.  
(4) The pump monitors also produce a trip on: (a) loss f two reactor oolant pumps in on reactor co 

and (b) loss of one or two reactor coolant pumps durni two-pump ope ation.  
(5) Trip settings limits are limits on the setpoint side of Le protectio system bista e connectors.  

Amendment No. #V 70, P9, 170, 7I, zP,iy4/, 2-1 CCI 

L~,, coL

4 

tsy~occ SSic

olant loop,

/!

Shutdown 
Bypass

5.0(2) 

Bypassed 

Bypassed
-I 

cz-, 

Li 
I-i ii

1720(3) 

Bypassed

618.8

'2
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Outlet Temperature.

PROTirCTIO9N SYSTEM 9AX+U 
A66WABLE E-SfP~i*T--

Figure 2~Amendmnent N!o. 13. 17, 25, 29. AS , 78, 126, In -4 /
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TABLE 3.b-1 

INSTRUMENTS OPERATING CONDITIONS

Functional Unit (A) 
Minimum Operable 

Channels

(B) 
Minimum Degree 
of Redundancy

(C) 
Operator Action if Conditions 
of Column A and B Cannot be Met

A. Reactor Protection System 

1. Manual pushbutton 

2. Power range instrument channel 

3. Intermediate range instrument 
channels 

4. Source range instrument channels 

5. Reactor coolant temperature 
instrument channels 

"6. ý•'@/- 4 ,•• QAQAI1e-/S 

7. Flux/imbalance/flow 

8. Reactor coolant pressure 

a. High reactor coolant pressure 
instrument channels 

b. Low reactor coolant pressure 
instrument channels

1 

2 

1

0 

1 

0 

0 

1

1 

2

2

(a) 

(a) 

(a) (b) 

(a) (c) 

(a) 

- -X 6 
(a) 

(a) 

(a)

II 

Cr- -� 

CI U I 
If }I

1

2 

2

I 

1



TABLE 3.5-1 (Cont'd)

INSTRUMENTS OPERATING CONDITIONS

Functional Unit (A) 
Minimum Operable 

Channels

(B) 
Minimum Degree 
of Redundancy

(C) 
Operator Action if Conditions 
of Column A and B Cannot Be Met

Reactor Protection System (cont'd)

9. Power/number of pumps 
instrument channels 

10. High reactor building 
pressure channels

(a) Restore the conditions of Column (A) and Column 
an additional 6 hours.  

(b) When 2 of 4 power range instrument channels are 
instrumentation is not required.

(B) within one hour or place the unit in HOT ShUTDOWN within 

greater than 10 percent full power, intermediate range

(c) When I of 2 intermediate range instrument channels is greater than 10" amps, or 2 of 4 power range 

instrument channels are greater than 10 percent full power, source range instrumentation is not required.  

ye) ~ 'e.CO L1 et'v 0',1 t- /.A

2 

2

1 

1

(a) 

(a)
�*( �) 

V

I



CHANNEL DESCRIPTION 
8. High Reactor Coolant 

Pressure Channel

CHEC 
S

TABLE 4.1- i t,_ontinued) 
K TEST CALIBRATE 

M R

9. Low Reactor Coolant 
Pressure Channel 

10. Flux-Reactor Coolant Flow 
Clomnarator

S 

S

€3 

z

13. High Reactor Building 
Pressure Channel 

14. High Pressure Injection 
Logic Channels 

15. High Pressure Injection 
Analog Channels 
a. Reactor Coolant 

Pressure Channel 

16. Low Pressure Injection 
Logic Channel 

17. Lower Pressure Injection 
Analog Channels 
a. Reactor Coolant 

Pressure Channel 

18. Reactor Building Emergency 
Cooling and Isolation System 
Logic Channel

S 

NA 

S(I)

NA

S(1) 

NA

M 

M

M 

M 

Q

M

Q

M 

Q

R 

F

R 

F

Cx~) T1KIs 01 CAa1f- .%pe 
AcS flPesscVreL_"€rl (V(-PT) 

CoLo 0M

NA

R (I) When reactor coolant system is 
pressurized above 300 psig or "1"•, is 

greater than 200'F.

NA

R (1) When reactor coolant system is 
pressurized above 300 psig or T,,, is 

greater than 200'F 

NA

S.. ...rr . . . . . .  

11. eedc, jcz$(Ar~sr _Te•-'pr4-3Lre
Co,,,f,,Vfr-t -

12. Pump Flux Comparator S

REMARKS

IL 
�IiQ 

� 

I


