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The Commission has issued the enclosed Amendment No. 14 to Facility 
License No. DPR-59 for the James A. FitzPatrick Nuclear Power Plant.  
The amendment includes changes to the Technical Specifications and 
is in response to your requests dated July 9, 1975, and supplements 
thereto dated July 24, 1975, August 1, 1975, September 12 and 22, 1975, 
October 28, 1975, December 23, 1975, January 6, 8, 14, 16, 23, 26, 27, 
and 29, 1976, and February 5 and 11, 1976.  

The amendment authorizes operation of the FitzPatrick Plant (1) using 
operating limits based on the General Electric Thermal Analysis Basis 
(GETAB), (2) with modified operating limits based on an acceptable 
evaluation model that conforms with the requirements of Section 50.46 
of 10 CFR Part 50 of the Commission's regulations, (3) with a modification 
to the Low Pressure Coolant Injection System (LPCIS) authorized by 
Amendment No. 8 to the license, and (4) with plugged bypass flow holes 
authorized by Amendment No. 9 to the license. Also included in Amend
ment No. are additional surveillance requirements on the swing buses 
and associated electrical systems which are to be implemented following 
the completion of the proposed LPCIS modifications.  

Copies of the related Safety Evaluation, Environmental Impact Appraisal, 

and Federal Register Notice are also enclosed.  

Sincerely, 
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Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operating Reactors 
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"-O UNITED STATES 
a 
t, NUCLEAR REGULATORY COMMISSION 
0• WASHINGTON, D. C. 20555 

POWER AUTHORITY OF THE STATE OF NEW YORK 

AND 

NIAGARA MOHAWK POWER CORPORATION 

DOCKET NO. 50-333 

JAMES A. FITZPATRICK NUCLEAR POWER PLANT 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 14 
License No. DPR-59 

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

.A. The application for amendment by Power Authority of the State 
of New York and Niagara Mohawk Power Corporation (the licensees) 
dated July 9, 1975, as supplemented July 24, 1975, August 1, 1975, 
September 12 and 22, 1975, October 28, 1975, December 23, 1975, 
January 6, 8, 14, 16, 23, 26, 27, and 29, 1976, and 
February 5 and 11, 1976, 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; and 

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.  

2. Accordingly, Facility License No. DPR-59 is amended by deleting 
Paragraphs 2.C.(3) and (4) and by changing the Technical Specifications 
as indicated in the attachment to this license amendment.
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This license amendment is effective as of the date of its issuance.  

-FOR THE NUCLEAR REGULATORY COMISSION 

Karl R. Goller, Assistant Director for Operating Reactors 
Division of Operating Reactors 

Attachment.  
Changes to the 

Technical Specifications 

Date of Issuance: MAR. I 2 1976



ATTACH}mENT TO LICENSE AMENDMENT NO. 14 
FACILITY OPERATING LICENSE NO. DPR-59 

DOCKET NO. 50-333 
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1.0 (condlt)

opened to perform necessary 
operational activities.

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

3. All automatic containment iso
lation valves are operable or 
de-activated in the isolated 
position.  

4. All blind flanges and manways 
are closed.  

N. Rated Power - Rated power refers to 
operation at a reactor power of 
2,436 MWt. This is also termed 100 
percent power and is the maximum 
power level authorized by the 
operating license. Rated steam 
flow, rated coolant flow, rated 
nuclear system pressure, refer to 
the values of these parameters when 
the reactor is at rated power.  

0. Reactor Power Operation - Reactor 
power opration is any operation 
with the Mode Switch in the 
Startup/iot Standby or Run position 
with the reactor critical and above 
1 percent rated thermal power.  

P. Reactor Vessel Pressure - Unless 
otherwise indicated, reactor vessel 
pressures listed in the Technical 
Specifications are those measured by 
the reactor vessel steam space 
sensor.  

Qo Refueling Outaqe - Refueling outage

is the period of time!between the 
shutdown of the unit prior to a 
refueling and the startup of the 
Plant subsequent to that refueling.  

R. Safety Limits - The safety limits 
are limits within which the 
reasonable maintenance of the fuel 
cladding integrity and the reactor 
coolant system integrity are 
assured. Violation of such a limit 
is cause for unit shutdown and 
review by the Atomic Energy 
Commission before resumption of unit 
operation. Operation beyond such a 
limit may not in itself result in 
serious consequences but it indi
cates an operational deficiency sub
ject to regulatory review.  

S. Secondary Containment Integrity 
Secondary containment integrity 
means that the reactor building is 
intact and the following conditions 
are met: 

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

2. The Standby Gas 
System is operable.

(

Treatment

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

T. Surveillance Frequency - Periodic

5
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l.Q (cont'd)

surveillance tests, checks, cali
brations, and examinations shall be 
performed within the specified 
surveillance intervals. These 
intervals may be adjusted + 25 
percent. The operating cycle interval 
as pertaining to instrument and 
electrical surveillance shall never 
exceed 15 months. In cases where 
the elapsed interval has exceeded 
100 percent of the specified interval, 
the next surveillance interval shall 
commence at the end of the original 
specified interval.  

U. Thermal Parameters 

1. Minimum critical power ratio 
(MCPR)-Ratio of that power in 

a fuel assembly which is calculated 
to cause some point in that fuel 
assembly to experience boiling 
transition to the actual assembly 
operating power as calculated by 
application of the GEXL correlation 
(Reference NEDE-10958).  

2. Peaking Factor - The ratio of the 
maximum fuel rod surface heat flux 
in any assembly to the average 
surface heat flux of the core.  

3. Transition Boiling - Transition 
boiling means the boiling region 
between nucleate and film boiling.  
Transition boiling is the region 
in which both nucleate and film 
boiling occur intermittently with 

Amendment No. 14

neither type being completely 
stable.  

V. Electrically Disarmed Control Rod

To disarm a rod drive electrically, 
the four amphenol type plug connectors 
are removed from the drive insert and 
withdrawal solenoids rendering the rod 
incapable of withdrawal. This procedure 
is equivalent to valving out the drive 
and is preferred. Electrical disarming 
does not eliminate position indication.

6
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1.1 SAFETY LIMITS 2.1 LIMITING SAFETY SYSTEM SETTINGS

1.1 FUEL CLADDING INTEGRITY 2.1 FUEL CLADDING INTEGRITY

Applicability: 

The Safety Limits established to preserve 
the fuel cladding integrity apply to-those 
variables which monitor the fuel thermal 
behavior.  

Objective: 

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

Specifications 

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

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

Amendment No. 14

Applicability:

The Limiting Safety System Settings apply 
to trip settings of the instruments and 
devices which are provided to prevent the 
fuel cladding integrity Safety Limits from 
being exceeded. I

Objective: 

The objective of the Limiting Safety System 
Settings is to define the level of the process 
variables at which automatic protective action 
is initiated to prevent the fuel cladding 
integrity Safety Limits from being exceeded.  

Specifications 

A. Trip Settings 

The limiting safety system trip settings 
shall be as specified below: 

1. Neutron Flux Trip Settings 

a. IRM - The IRM flux scram setting 
shall be set at < 120/125 of 
full scale.

7
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1.1 (cont'd) 2.1 (cont'd)

b. APRM Flux Scram Trip Setting 
(Refuel or Start & Hot Standby Mode) 

APRM - The APRM flux scram setting shall 
be < 15 percent of rated neutron flux, 
with the Reactor Mode Switch in Startup/ 
Hot Standby or Refuel.

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

When the reactor pressure is < 785 psig or 
core flow is less than 10% of rated, the 
core thermal power shall not exceed 25 
percent of rated thermal power.  

C. Power Transient 

To ensure that the Safety Limit established in 
Specification 1.1.A and 1.1.B is not exceeded, 
each required scram shall be initiated by its 
expected scram signal. The Safety Limit shall 
be assumed to be exceeded when scram is 
accomplished by a means other than the expected 
scram signal.  

Amendment No. 14

(
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2.1 (cont'd)

1.1.D. Reactor Water Level (Hot or Cold Shutdown 
Condition) I
Whenever the reactor is in the shutdown 
condition with irradiated fuel in the reactor 
vessel, the water level shall not be less 
than that corresponding to 18 in. (-146.5 
in. indicated level) above the top of 
the active fuel when it is seated in the 
core.

2.1.A.I.c. APRM Flux Scram Trip Setting (Run Mode)

When the Mode Switch is in the RUN 
position, the APRM flux scram trip 
setting shall be: 

S<0.66 W + 54%

where:

(S - Setting in percent of 
rated thermal power 
(2436 MWE) 

W - Loop recirculation flow 
rate in percent of rated 
(rated loop recirculation 
flow rate equals 

34.2 x 10 lb/hr) 

In the event of operation with a maximum 
total peaking factor (MTPF) greater than 
the design value of 2.60, the setting 
shall be modified as follows: 

S< (0.66 w + 54%) 2.60 
-- MTPF

where:

MTPF - The value of the 
existing maximum total 
peaking factor

For no combination of loop recirculation 
flow rate and core thermal power shall 
the APRM flux scram trip setting be allowed 
to exceed 120% of rated thermal power.

Amendment No. 14

1.1 (cont'd)

JAFNPP
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1.1 (cont'd) 2.1 (cont'd) 

2.1.A.l.d. APRM Rod Block Trip Setting 

The APRM Rod block trip setting shall 
be: 

SRB < 0.66 W + 42% 

where 

SRB - Rod block setting in 
percent of rated thermal 

power (2436 MWt) 

W - Loop recirculation flow 
rate in percent of rated 
(rated loop recirculation 
flow rate equals (34.2 x 

106 lblhr)) 

In the event of operation with a maximum 
total peaking factor (MTPF) greater than 
the design value of 2.60, the setting 
shall be modified as follows: 

2.60 
S < (0.66 W + 42%).60 
RB ')4TPF 

where: 

MTPF - The value of the existing 
maximum total peaking factor

Amendment No. 14
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2.1 (cont'd) 

2. Reactor Water Low Level 
Scram Trip Setting (LL1) 

Reactor low water level scram 
setting shall be < 177 in. (+12.5 in.  
indicated level) above the top of 
the active fvel (TAF) at normal 
operating conditions.  

3. Turbine Stop Valve Closure 
Scram Trip Setting 

Turbine stop valve scram shall be 
<10 percent valve closure from full 
open when above 217 psig turbine 
first stage presgure.  

4. Turbine Control Valve Fast Closure 
Scram Trip Setting 

Turbine control valve fast closure 
scram on control oil pressure shall 
be set at 500 <P<850 psig.  

5. Main Steam Line Isolation Valve 
Closure Scram Trip Setting 

Main steam line isolation valve 
closure scram shall be <10 percent 

valve closure from full open.  

"6. Main Steam Line Isolation Valve 
Closure on Low Pressure 

When in the run node main steam 
line low pressure initiation of 

Amendment No. 14 main steam line isolation valve 
closure shall be > 850 psig.
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1.1 BASES

1.1 FUEL CLADDING INTEGRITY 

The fuel cladding integrity limit is set such 
that no calculated fuel damage would occur as 
a result of an abnormal operational transient.  
Because fuel damage is not directly observ
able, a step-back approach is used to establish 
a Safety Limit such that the minimum critical 
power ratio (MCPR) is no less than 1.06. MCPR > 
1.06 represents a conservative margin relative 
to the conditions required to maintain fuel 
cladding integrity. The fuel cladding is one 
of the physical barriers which separate radio
active materials from the environs. The in
tegrity of this cladding barrier is related to 
its relative freedom from perforations or 
cracking. Although some corrosion or use re
lated cracking may occur during the life of 
the cladding, fission product migration from 
this source is incrementally cumulative and 
continuously measurable. Fuel cladding, per
forations, however, can result from thermal 
stresses which occur from reactor operation 
significantly above design conditions and the 
protection system safety settings. While 
fission product migration from cladding per
foration is just as measurable as that from 
use related cracking, the thermally caused 
cladding perforations signal a threshold, be
yond which still greater thermal stresses may 
cause gross rather than incremental cladding 
deterioration. Therefore, the fuel cladding 
Safety Limit is defined with margin to the 
conditions which would produce onset of trans
ition boiling, (MCPR of 1.0). These conditions 

Amendment No. 14 
12

represent a significant departure from the 
condition intended by design for planned 
operation.  

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

Onset of transition boiling results in a de
crease in heat transfer from the clad and, 
therefore, elevated clad temperature and the 
possibility of clad failure. However, the 
existence of critical power, or boiling trans
ition, is not a directly observable parameter 
in an operating reactor. Therefore, the mar
gin to boiling transition is calculated from 
plant operating parameters such as core power, 
core flow, feedwater temperature, and core 
power distribution. The margin for each fuel 
assembly is characterized by the critical power 
ratio (CPR) which is the ratio of the bundle 
power which would produce onset of transition 
boiling divided by the actual bundle power.  
The minimum value of this ratio for any bundle 
in the core is the minimum critical power ratio 
(MCPR). It is assumed that the plant operation 
is controlled to the nominal protective set
points via the instrumented variables, i.e., 
normal plant operation presented on Figure 
1.1-I by the nominal expected flow control 
line. The Safety Limit (4CPR of 1.06 has 
sufficient conservation to assure that in the 
event of an abnormal onerational transient 
initiated from a normal operating condition 
(MCPR > 1.37 more than 99.9% of the fuel rods 
in the core are expected to avoid boiling 
transition. The margin between MCPR of 1.0 
(onset of transition boiling) and the safety 
limit 1.06 is derived from a detailed 
statistical analysis considering all of the

(
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1.1 BASES (Cont'd.) 

uncertainties in monitoring the core operating 

state including uncertainty in the boiling 

transition correlation as described in Refer

ence I. The uncertainties employed in deriving 

the safety limit are provided at the beginning 

of each fuel cycle. Because the boiling trans

ition correlation is based on a large quantity 

of full scale data there is a very high con

fidence that operation of a fuel assembly at 

the condition of MCPR = 1.06 would not produce 

boiling transition. Thus, although it is not 

required to establish the safety limit, ad

ditional margin exists between the safety limit 

and the actual occurrance of loss of cladding 
integrity.  

However, if boiling transition were to occur, 

clad perforation would not be expected. Cladding 

temperatures would increase to approximately 

11000F which is below the perforation temper

ature of the cladding material. This has been 

verified by tests in the General Electric Test 

Reactor (GETR) where fuel similar in design 

to Fitzpatrick operated above the critical heat 

flux for a significant period of time (30 mi

nutes) without clad perforation.  

If reactor pressure should ever exceed 1400 psia 

during normal power operating (the limit of 

applicability of the boiling transition corre

lation) it would be assumed that the fuel cladding 

integrity Safety Limit has been violated.  

In addition to the boiling transition limit 

Amendment No. 14

(MCPR . 1.06) operation is constrained to 
a maximum LHGR=I8.5 Kw/ft. At 100% power 

this limit is reached with a maximum total 
peaking factor (MTPF) of 2.60. For the 

case of the MTPF exceeding 2.60, operation 

is permitted only at less than 100% of rated 

thermal power and only with reduced APRM 

scram settings as required by specification 
2.l.A.l .C.  

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

At pressures below 785 psig the core elevation 

pressure drop (0 power, 0 flow) is greater 

than 4.56 psi. At low powers and flows this 

pressure differential is maintained in the 

bypass region of the core. Since the pres

sure drop in the bypass region is essentially 

all elevation head, the core pressure drop 

at low powers and flows will always be greater 

than 4.56 psi. Analyses show that with a 

flow of 28xi03 lbs/hr bundle flow, bundle 

pressure drop is nearly independent of bundle 

power and has a value of 3.5 psi. Thus, the 

bundle flow with a 4.56 psi driving head will 

be greater than 28x10 3 lbs/hr. Full scale 

ATLAS test data taken at pressures from 0 

psig to 785 psig indicate that the fuel as

sembly critical power at this flow is approx

imately 3.35 MWt. With the design peaking 

factors this corresponds to a core thermal 

power of more than 50%. Thus, a core thermal 

power limit of 25% for reactor pressures 

below 785 psig is conservative.

13
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1.1 BASES (Cont'd.) 

C. Power Transient 

Plant safety analyses have shown that the scrams 
caused by exceeding any safety system setting 
will assure that the Safety Limit of 1.1.A or 
1.1.B will not be exceeded. Scram times are 
checked periodically to assure the insertion 
times are adequate. The thermal power trans
ient resulting when a scram is accomplished 
other than by the expected scram signal (e.g., 
scram from neutron flux following closure of 
the main turbine stop valves) does not neces
sarily cause fuel damage. However, for this 
specification a Safety Limit violation will be 
assumed when a scram is only accomplished by 
means of a backup feature of the plant design.  
The concept of not approaching a Safety Limit 
provided scram signals are operable is sup
ported by the extensive plant safety analysis.  

D. Reactor Water Level (Hot or Cold Shutdown 
Condition) 

During periods when the reactor is shut down, 
consideration must also be given to water 
level requirements due to the effect of decay 
heat. If reactor water level should drop 
below the top of the active fuel during this 
time, the ability to cool the core is reduced.  
This reduction in core cooling capability 
could lead to elevated cladding temperatures 
and clad perforation. The core will be 
cooled sufficiently to prevent clad melting 
should the water level be reduced to two

thirds the core height. Establishment of the

safety limit at 18 in. above the top of the 
fuel provides adequate margin. This level 
will be continuously monitored whenever the 

recirculation pumps are not operating.  

E. References 

1. General Electric BWR Thermal Analysis 
Basis (GETAB)Data, Correlation and Design 
Application, NEDO 10958 and NEDE 10958.

Amendment No. 14
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2:1 BASES

2.1 FUEL CLADDING INTEGRITY

The abnormal operational transients applic
able to operation of the Fitzpatrick Unit 
have been analyzed throughout the spectrum 
of planned operating conditions up to the 
thermal power condition of 2535 MWt. The 
analyses were based upon plant operation in 
accordance with the operating map given in 
Figure 3.7-1 of the FSAR. In addition, 
2436 is the licensed maximum power level of 
Fitzpatrick, and this represents the maximum 
steady-state power which shall not knowingly 
be exceeded.  

Conservatism is incorporated in the transient 
analyses in estimating the controlling fac
tors, such as void reactivity, coefficient, 
control rod scram worth, scram delay time, 
peaking factors, and axial power shapes.  
These factors are selected conservatively 
with respect to their effect on the applic
able transient results as determined by the 
current analysis model. This transient 
model, evolved over many years, has been 
substantiated in operation as a conservative 

Amendment No. 14

tool for evaluating reactor dynamic performance.  
Results obtained from a General Electric boiling 
water reactor have been compared with predictions 
made by the model. The comparisons and results 
are summarized in Reference 1.  

The absolute value of the void reactivity co
efficient used in the analysis is conservatively 
estimated to be about 25% greater than the 
nominal maximum value expected to occur during 
the core lifetime. The scram worth used has 
been derated to be equivalent to approximately 
80% of the total scram worth of the control 
rods. The scram delay time and rate of rod 
insertion allowed by the analyses are conser
vatively set equal to the longest delay and 
slowest insertion rate acceptable by Technical 
Specifications. Active coolant flow is equal to 
88% of total core flow, The effect of scram 
worth, scram delay time and rod insertion rate, 
all conservatively applied, are of greatest 
significance in the early portion of the nega
tive reactivity insertion. The rapid insertion 
of negative reactivity is assured by the time 
requirements for 5% and 25% insertion. By 
the time the rods are 60% inserted, approxi
mately four dollars of negative reactivity 
have been inserted which strongly turns the 
transient, and accomplishes the desired effeot.  
The times for 50% and 90% insertion are given 
to assure proper completion of the expected 
performance in the earlier portion of the 
transient, and to establish the ultimate fully 
shutdown steady-state condition.

"15
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,2 BASES (Cont'd.) 

For analyses of the thermal consequences of 
the transients a MCPR of 1. 37 is conser
vatively assumed to exist prior to initiation 
of the transients.  

This choice of using conservative values of 
controlling parameters and initiating trans
ients at the design power level, produces 
more pessimistic answers than would result 
by using expected values of control parameters 
and analyzing at higher power levels.  

Steady-state operation without forced recir
culation will not be permitted, except during 
startup testing. The analysis to support 
operation at various power and flow relation
ships has considered operation with either 
one or two recirculation pumps.  

In summary: 

i. The abnormal operational transients were 
analyzed to a power level of 2535 MWt.  

ii. The licensed maximum power level is 2436 MWt.  

iii. Analyses of transients employ adequately 
conservative values of the controlling 
reactor parameters.  

iv. The analytical procedures now used result 
in a more logical answer than the alter
native method of assuming a higher starting 
power in conjunction with the expected 
values for the parameters.

a. IRM Flux Scram Trip Setting 
The IRM system consists of 8 chambers, 4 
in each of the reactor protection system 
logic channels. The IRM is a 5-decade 
instrument which covers the range of power 
level between that covered by the SRM and 
the APRM. The 5 decades are covered by ( 
the IRM by means of a range switch and 
the 5 decades are broken down into 10 ranges, 
each being one-half of a decade in size.  
The IRM scram trip setting of 120 divisions 
is active in each range of the IRM. For 
example, if the instrument were on Range 
1, the scram setting would be a 120 divi
sions for that range; likewise, if the 
instrument were on range 5, the scram 
would be 120 divisions on that range. Thus, 
as the IRM is ranged up to accomodate the 
increase in power level, the scram trip 
setting is also ranged up. The most sig
nificant sources of reactivity change 
during the power increase are due to con
trol rod withdrawal. For insequence con
trol rod withdrawal, the rate of change of power 
is slow enough due to the physical limit
ation of withdrawing control rods, that 
heat flux is in equilibrium with the neutron 
flux and an IRM scram would result in a 
reactor shutdown well before any Safety 
Limit is exceeded.

Amendment No. 14
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A. Trip Settings

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

1. Neutron Flux Trip Settings

4
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. 2.1 BASES (Cont'd.)

In order to ensure that the IRM provided ade
quate protection against the single rod with
drawal error, a range of rod withdrawal accidents 
was analyzed. This analysis included starting 

* the accident at various power levels. The most 
tsevere case involves an initial condition in 

S* which the reactor is just subcritical and the 
IRM system is not yet on scale. This condition 
exists at quarter rod density. Additional 
conservatism was taken in this analysis by as
suming that the IRA channel closest to the with
drawn rod is by-passed. The results of this 
analysis show that the reactor is scrammed and 

* f peak power limited to one percent of rated 
power, thus maintaining MCPR above 1.06. Based 
on the above analysis, the IRM provides pro
tection against local control rod withdrawal 
errors and continuous withdrawal of control 
rods in sequence and provides backup protection 
for the APRM.  

b. APRM Flux Scram Trip Setting (Refuel or Start & 
Hot Standby Mode) 

For operation in the startup mode while the 
reactor is at low pressure, the APRM scram 
setting of 15 percent of rated power provides 
adequate thermal margin between the setpoint 
and the safety limit, 25 percent of rated. The 
margin is adequate to accommodate anticipated 
maneuvers associated with power plant startup.  
Effects of increasing pressure at zero or low 
void content are minor, cold water from sources 
available during startup is not much colder

Amendment No. 14
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than that already in the system, temperature 
coefficients are small, and control rod pat
terns are constrained to be uniform by op
erating procedures backed up by the rod worth 
minimizer and the Rod Sequence Control System.  
Worth of individual rods is very low in a 
uniform rod pattern. Thus, of all possible 
sources of reactivity input, uniform control 
rod withdrawal is the most probable cause of 
significant power rise. Because the flux 
distribution associated with uniform rod with
drawals does not involve high local peaks, 
and because several rods must be moved to 
change power by a significant percentage of 
rated power, the rate of power rise is very 
slow. Generally, the heat flux is in near 
equilibrium with the fission rate. In an 
assumed uniform rod withdrawal approach to 
the scram level, the rate of power rise is 
no more than 5 percent of rated power per 
minute, and the APRM system would be more 
than adequate to assure a scram before the 
power could exceed the safety limit. The 15 
percent APRM scram remains active until the 
mode switch is placed in the RUN position.  
This switch occurs when reactor pressure is 
greater than 850 psig.  

c. APRM Flux Scram Trip Setting (Run Mode) 

The average power range monitoring (APRM) 
system, which is calibrated using heat 
balance data taken during steady state con
ditions, reads in percent of rated thermal 
power (2436 MWt). Because fission chambers 
provide the basic input signals, the APRM

.
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2.1 BASES (Cont'd.) 

system responds directly to average neutron 
flux. During transients, the instantaneous 
rate of heat transfer from the fuel (reactor 
thermal power) is less than the instanta
neous neutron flux due to the time constant 
of the fuel. Therefore, during abnormal op
erational transients, the thermal power of the 
fuel will be less than that indicated by the 
neutron flux at the scram setting. Analyses 
demonstrate that with a 120 percent scram 
trip setting, none of the abnromal operational 
transients analyzed violate the fuel Safety 
Limit and there is a substantial margin from 

'fuel damage. Therefore, the use of flow 
referenced scram trip provides even additional 
margin. An increase in the APRM scram trip 
setting would decrease the margin present 
before the fuel cladding integrity Safety 
Limit is reached. The APRM scram trip setting 
was determined by an analysis of margins re

quired to provide a reasonable range for maneu
vering during operation. Reducing this op
erating margin would increase the frequency 
of spurious scrams which have an adverse effect 
on reactor safety because of the resulting 
thermal stresses. Thus, the APRM scram trip 
setting was selected because it provides ad
equate margin for the fuel cladding integrity 
Safety Limit yet allows operating margin that 
reduces the possibility of unnecessary scrams.  

T, scram trip setting must be adjusted to 
eiisure that the LIIGR transient peak is not

increased for any combination of MTPF and 
reactor core thermal power. The scram setting' 
is adjusted in accordance with the formula 
in Specification 2.1.A.l.c, when the maximum 
total peaking factor is greater than 2.60.  

Analyses of the limiting transients show 
that no scram adjustment is required to assure 
MCPR > 1.06 when the transient is initiated 
from MCPR > 1.37.  

d. APRM Rod Block Trip Setting 
Reactor power level may be varied by moving 
control rods or by varying the recirculation 
flow rate. The APRM system provides a con
trol rod block to prevent rod withdrawal 
beyond a given point at constant recirculationý 
flow rate, and thus to protect against the 
condition of a MCPR less than 1.06. 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 in
creases as the flow decreases for the spec
ified 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
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by specified control rod sequences and is mon

itored continuously by the in-core LPRM system.  

As with the APRM scram trip setting, the APRM 

rod block trip setting is adjusted downward 

if the maximum total peaking factor exceeds 

2.60, thus preserving the APRM rod block safety 

margin.  

2. Reactor Water Low Level Scram Trip Setting (LLI) 

The reactor low water level scram is set at a 

point which will assure that the water level 

used in the Bases for the Safety Limit is 

maintained. The scram setpoint is based on 

normal operating temperature and pressure 

conditions because the level instrumentation 

is density compensated.  

3. Turbine Stop Valve Closure Scram Trip Settings 

The turbine stop valve closure scram trip an

ticipates 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 percent of valve 

closure from full open, the resultant increase 

in surface heat flux is limited such that 

MCPR remains above 1.06 even during the worst 

case transient that assumes the turbine by

pass is closed. This scram is bypassed when 

turbine steam flow is below 30% of rated, 
a ,.,easured by turbine first stage pressure.  

Amendment No. 14

4. Turbine Control Valve Fast Closure Scram 
Trip Setting 

This turbine control valve fast closure 
scram anticipates the pressure, neutron 

flux, and heat flux increase that could 
result from fast closure of the turbine 

control valves due to load rejection ex

ceeding the capability of the turbine 

bypass. The Reactor Protection System 

initiates a scram when fast closure of 

the control valves is initiated by the 
fast acting solenoid valves. This is 

achieved by the action of the fast acting 

solenoid valves in rapidly reducing hydrau

lic control oil pressure at the main tur

bine control valve actuator dise dump 

valves. This loss of pressure is sensed by 

pressure switches whose contacts form the 

one-out-of-two-twice logic input to the 

reactor protection system. This trip setting, 

a nominally 50 percent greater closure time 

and a different valve characteristic from 

that of the turbine stop valve, combine to 

produce transients very similar and no more 

severe than for thp stop valve. No signif
icant change in MCPR occurs. Relevant 

transient analyses are discussed in Section 

14.5 of the Final Safety Analysis Report.  

This scram is by passed when turbine steam 
flow is below 30 percent of rated, as 

measured by turbine first stage pressure.  

5. Main Steam Line Isolation Valve Closure Scram 

Trip Setting

19
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Whe low pressure isolation of the main steam 
lines at 850 psig was provided to give pro
tection against rapid reactor depressurization 
and the resulting rapid cooldown of the vessel.  
Advantage was taken of the scram feature which 
occurs when the main steam line isolation valves 
are closed, to provide for reactor shutdown so 
that high power operation at low reactor 
pressure does not occur, thus providing pro
tection for the fuel cladding integrity safety 
limit. Operation of the reactor at pressures 
lower than 850 psig requires that the Reactor 
Mode Switch be in the Startup position where 
protection of the fuel cladding integrity 
safety limit is provided by the APRM high 
neutron flux scram and the IRM. Thus, the 
combination of main steam line low pressure 
isolation and isolation valve closure scram 
assures the availability of neutron flux 
scram protection over the entire range of 
applicability of the fuel cladding integrity 
safety limit. In addition, the isolation 
valve closure scram anticipates the pressure 
and flux transients which occur during nor
mal or inadvertent isolation valve closure.  
With the scrams set at<lO percent valve 
closure, there is no increase in neutron 
flux.  

6. Main Steam Line Isolation Valve Closure on 
Low Pressure 

The low pressure isolation at < 850 psig was 
provided to give protection against fast

reactor depressurization and the resulting 
rapid cooldown of the vessel. Advantage 
was taken of the scram feature which occurs 
when the main steam line isolation valves 
are closed to provide for reactor shutdown 
so that operation at pressures lower than 
those specified in the thermal hydraulic 
safety limit does not occur, although 
operation at a perssure lower than 850 
psig would not necessarily constitute an 
unsafe condition.  

c. References 

1. Linford, R.B., "Analytical Methods of 
Plant Transient Evaluations for the General 
Electric Boiling Water Reactor, "NEDO-10802, 
Feb., 1973.
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4.1SURvEILCE REMENTS 

4.1 REACTOR PROTECTION SYS-TE

3.1 TONDITIONS FOR OPERATION 

3.1 REACTOR PROTECTION SYSTEM 

ApplicabilitY: 

Applies to the instrumentation and associated 

devices which initiate the reactor scram.  

To assure the operability 
of the Reactor 

protection System.

A. The setpoints minilmum number of trip 

syste se, minimum number of instrument 
channels that must be operable for each 

chaition of the reactor mode switch shall be 

as shov/n on Table 3.1-1. The design system 

re spos e tim from the opening of the sensor 

p to and inclutdif th, opening Of the 

contact utora. cltadt shall not exceed 100 
trip actuator contat 

msec.  
B. Min'mmCii cal Powzer Ratio (MCPT0

MCPR shall be > 1.37 at rated 

power and flow. If at any 

time during steady state 

operation it is determined that 

the limiting value for MCPR is being exceeded 

action shall then be initiated within 15 

Pstore operation to within the

Applies to the surveillance of the instru
entatioes and associated devices which 

initiate reactor scram.  

To specify the type and frequency. of 

surveillance 
to be applied to the protectionl 

instrumentation-

A.Instrumentation systems shall be functionally tested and calibrated as 

indicated in Tables 4.11 and 4.1-2 

respectively

B. DailY, during reactor power operation, 

while in the RUN MODE, the peak heat 

flux and peaking factor shall be checked 

and the SCRA.'m and APRM Rod Block settings 

given by equations in Specifications 

2.i.A.I and 2.b.I shall be calculated 
if 

the peaking factor exceeds 2.6.

( I
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3.1 (cont'd) 

reactor shall be brought to the Cold Shutdown 

condition within 36 hours. Surveillance and 

corresponding action shall continue until 

reactor operation is within the prescribed 

limits. For core flows other than rated, 

the MCPR shall be > 1.37 times Kf where Kf 

is as shown in Figure 3.1.1.

B. The limiting transient which determines 
the required steady state MCPR limit is 

the turbine trip without bypass. This 

transient yields the largest AMCPR 

(0.31) which when added to the Safety 

Limit MCPR of 1.06 yields the minimum 

operating limit MCPR of 1.37. The 

ECCS performance analysis assumed that 

reactor operation will be limited to a 

MCPR of 1.18. However, the Technical 

Specifications limit operation of the ( 
reactor to the more conservative MCPR 

of 1.37 for 7 x 7 fuel based on con

sideration of the limiting transient.

C. MCPR shall be determined daily 
during reactor power operation at 
> 25% rated thermal power and 

following any change in power 

level or distribution that would 

cause operation with a limiting 

control rod pattern as described 

in the bases for Specification 3.3.B.5.  

D. When it is determined that a channel 

has failed in the unsafe condition,( 

the other RPS channels that monitor 

the same variable shall be 

functionally testud i.mmediately 

before the trip system containing 

the failure is tripped. The trip 

system containing the unsafe failure 

may be placed in the untripped 

condition during the period in which 

surveillance testing is being 

performed on the other RPS channels.

Amendment No. 14
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3.1 p 

A. The reactor protection system 

.automaticallY initiates a reactor scr-' 

to' .-. • the

1. preserve the integgTY 
fu.el cladding"

I

2. preserve the integrity of the 

veactOr coolant System'

3. Minimize the energy whiCh must 

be absorbed following a loss of 

coolant accident, and prevent 

inadvertent 
criticality,

This s~pecification provides the limiting 
ThS-spcfcto ation necessary to 

conditions for operation le systrm to 

prseve th ability of th stemvto 

preerveZ itse intended~ 
function ee 

of 

necessone 
may be out ofn 

orrvice b rc e f 

m~aintenlance, 
'fin ncza~ 

chantel may be made inoperable for brief 

channl conuct required junctional 

intervals tocondrtt test!: and calibrations- o _; f th(

The eactor PrOtectio' 
S stbe ction 

The dual channel type (Reference subsection 

7.2 FSAR) Ile System is made up of two 

independent triP systems, each having 

two subchantlels of trippinq devices

Each subchannel has an input front at 

least one instrument channel which 

monitors a critical parameter-

The outputs of the subchannels are 
The Out~uts ofth 2 logic; i..., an ombjined in a 1 out of 2 both Of 

tol either 
one or 

input signal caus al trip system 
the subcIhanncls will cause atrip systems 

t The outputs of thetriP syster 

are 
ed so that a trip on both 

are a o reactOr 

systems is required tproduce a 

scr am -th in e t O 
This system meets the intent of IEEE 

279 (1971) for Nuclear Power plant 

pr 197cti fl 
The system has a 

.2 7 9 c i o s s t e m s - t h t O f a 2 O u t 
reliability greater than that 

of 3 system, and somewhat less than that 

of a I out of 2 system

exception 
of the average power 

aith the 
channels, the 

monitor (APM'RS monitor (IPfl 

r n erange la i nvalve 
intermediate 

ranti 

channelS, the main steur isoltop valve 

channelssturie on and the tu hne s as v e 

closure each , subchanne t, minimum 

closures 
IL =•hanl- wlhen tumber of 

* nsruent chanflel n o the nber o 

construmnf for operatiOn on lanels per 

opdition instrument met 
o i p tecio ip system Is 

O eraif le protection 
et and the affected 

p.trot e c annot be rRpy tm is aced in a 

or ip it f ',t systehe effectiveness 
of 

h rotection srtiep i eb ve d .  

tr p e cond ts oystre "h pr e ar 
thee APr M instrmnent channels are 

Thlm each protection trip 

yst m. • fo 
. . ..nd.E Operate contacts 

provlIS •,•' i n o-- C and 
insoe-subChannel 

and APRMS h other 

in one contacts in 

operate
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I,,, 3.1 EASES (contid)

Turbine control valves fast closure 
initiates a scram based on pressure 
switches sensing electro-hydraulic 
control (EHC) system oil pressure. The 
switches are located between fast 
closure solenoids and the disc dump 
valves, and are set relative (500<P<850 
psig) to the normal EHC oil pressure of 
1,600 psig so that, based on the small 
system volume, they can rapidly detect 
valve closure or loss of hydraulic 

.,pressure.

1* The requirement that the IFd's be 
inserted in the core when the APRM's 
read 2.5 indicated on the scale in the 
startup and refuel modes assures that 
there is proper overlap in the neutron 
monitoring system functions and thus, 
that adeuuate coverage is provided for 
all ranges of reactor operation.

B. See 4.1.C Bases

35
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41 BASES 

A. The minimum functional testing 

frequency used in this-specification 
is based on a reliability analysis 

usinq the concepts developed in 

Reference (6). This concept was 

specifically adapted to the 1 out of 

2X2 logic of the Reactor Protection 
System. The analysis shows that the 
sensors are primarily responsible 
for the reliability of the Reactor 
Protection System- This analysis 
makes use of unsafe failure rate 
experience at conventional and 
nuclear power plants in a 
reliabilit-i model for the system.  
An unsafe failure is defined as one 

which negates channel operability 

and which, due to its nature, is 

revealed only when the channel is 

functionally tested or attempts to 

respond to a real signal. Failures 

such as blown fuses, ruptured 

bourdon tubes, faulted amplifiers, 

and faulted cables, which result in 

upscale or downscale readings on the 

reactor irlstrumentat ion are safe aind 
will be easily recognized by the 
operators during operation because 
they are revealed by an alarm or a 
scram.

The channels 
Tables 4.1-1

listed in 
anti 4.1-2 are

divided into three groups 
functional testinc. These are:

for

A. On-off sensors that provide a 
scram trip function.  

B. Analog devices coupled with 
bi-stable trios that provide a 
scram function.  

C. Devices which only serve a 
useful function during some 
restricted mode of operation, 
such as startup or shutdown, 
or for which the only practical 
test is one that can be per
formed at shutdown.  

The sensors that make up Group (A) 
are specifically selected from among 
the whole family of industrial 
on-off sensors that have earned an 
excellent reputation for reliable 
operation. During design, a goal of 

0.99999 probability of success (at 
the 50 percent confidence level) was 
adopted to assure that a balanut-d 
and adeljuate desiqn is jchi ved 

The probability of success is primarily 

a function of the sensor failure rate 

and the test interval. A three-month 
test interval is planned for group (A) 
sensors. This is in keeping with good 
operating practices, and satisfies the 
design goal for the logic configuration.

36
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4.1 BASES (cont'd)

is meaningful is the one performed 
just prior to shutdown or startup; 
i.e., the tests that are performed 
just prior to use of the instrument.  

Calibration frequency of the 
instrument channel is divided into 
two groups. These are as follows: 

I. Passive type indicatinq devices 
that can be compared with like 
uniits op a continuous basis.

2. Vacuum tube 
devices and 
drift or lose

or sedti-conductor 
detectors that 

sensitivity.

Experience with pd:asive type 
Instri:ients in generatinq stations 
and substations indicAtes 'that the 
specifie6 calibrations are adequate.  
For those devices which era.,1loy 
amplifiers, etc. , drftt 
Specifications call for drift to be 
less than 0.4 percent/month; i.e., 
in the periol of a month a, maxinium 
drift of 0.4 p,.rcent could occur, 
thus providing tor adequate margin.  

For the APRM System, drift of 
electronic aoparatus is not the only 
consideration in determininq a 
calibration frequency. Change in 
power distribution and loss of 
chamber sensitivity dictate a 
calibration every. 7 days.

Calibration on. this -frequency 
assures plant operation at or below 
thermal limits.  

A comparison of Tables 4.1-1 and 
4.1-2 indicates that two 

instrument channels have not been 
included in the latter table. These 
aret: mode switch in shutdown arid 
manual scram.. All Ot the dt-vices or 
sensors associated with these scram 
functions are simple on-off switches 
and, hence, calibration during 
operation is not applicable.  

B. 7Te peak heat flux is checked 
once/day to determine if the APRM 
scrazn requires adjustment. This 
will' nortally be done by checking 
the LF•M readings. Only a small 
number of control rods are moved 
daily .nd thus the peaking factors 
are not expected to change 
significantly and thus a daily check 
of the peak heat flux is adequate.  

The sensitivity of LPRIM detectors 
decreases with exposure to neutron 
flux at a slow and approximately 
constant rate. This is compensated 
for in the APRM system by 
calibrating twice a week using heat 
balance data and by calibrating 
individual LPRI1' s every 6 weeks, 
using TIP traverse data.

19
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4.1 Bases (Cont'd)

It is highly improbable that in actual operation with TPF at 2.6 that MCPR will be as low as 1.2.  Usually with peaking factors of this magnitude the peak occurs low in the core in a low quality region where the initial heat flux is very high.  The A'CPR design power shape (TPF = 2.43) assunms that the peak occurs higher in the core and represents the worst combination of individual Peaking factor magnitude and shape, from a AICPR consideration that can be expected to occur in the core. Therefore, with TPF < 2.43 there are no technical specification requirements for calculating AICPR. With TPF > 2.43 the daily requirement for calculating mCPR is sufficient since Power distribution shifts are very slow when there have not been significant power or control rod changes. The requirement for calculating PICPR when a limiting control pattern is approached ensures that MCPR will be known following a change in power or power shape (regardless of magnitude) that could place operation at a thermal limit.
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TABlLE 4 .1- X1 CONTDI 

R EACTOR PROTECTION SYSTEM [SCI4, INSTh~qrN CALIBRATION MXNIUN CALIbR OW FREQUENCIES FOR ,RCOR PROEION INSTRUmNT CNIANN)-
2. Calibration test is not required on the part of the system that is not required to be operable, or is tripped, but is required prior to return to service.  
3. The current source provides 4n Anstrument channel alignment. Calibration using a radiation source shall be made each refueling outage.  
, . Response time is not a part of the routine instrument channel test but will be checked once per operating cycle.  S. Actuation of these switches by normal means will be performed during the refueling outages.  
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FIGURE 3.1.1
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FIG. 4.1-1 

GRAPHICAL AID IN THE SELECTION Of AN ADEQUATE INTERVAL BETWEEN TESTS
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temperature

•,L...... . oniorsin the Main 
High radiation monitors. n tded to 

steam line tunnel have been prOvided 
to 

detect gross fuel failure as in the 

control rod drop accident. with the 

establishe setting of 6 times normal 
bckgrouinds ands main steam line 

isolation valve closure, fission product 

release is limited so that tiCFRs0 0 

guidelines are not exceeded for this 

accident. Reference Section 14.6.2

Pre5e 0instE-ruentation is provided to pressure instruetain-srn 

clos themai steam isolation valves 
in close the main nta steom lin 

the run mode when the main steam line 

pressure drops beloW 850 psig. The 

reactor pressure vessel thermal tran

sient due to an inadvertent opening of 

the turbine bypass valves when not in 
the run iode is less severe than the 

loss of feedwater analyzed in 

Section 14.5 of the iSAR, therefore, 

closure of the main steam isolation 

valves for thermal transient protection 

when not in the run mode is not 

required-

he PCI high flow and temperatur 
itruh e itation are provided to detect a 

br mea in the HVCI steam Piping.  

break i n this instrumentation results Tripping Of tsoats -n .  

in actuation of 1PCI isolation valves 

Tripping logic for the high flow is a 

out of 2 logic.

J

3.2 BASES (cont'd) 

backup to 
I + .,,• mentat ion -

iFNP?

the

The trip settings of • 300 perCent of 

esignl flow for high flow and 40 h F 

above maximum ambient for high 

temperature are such that uncovering the 

core is prevented and fission product 

release is within limits' 

The RCIC high f low and temperature 

iTrhe n oIn are arranged the same as 

rinstrumentati-n ri setting Of that for the jIPCI. The trip et 0g f 

s 300 percent for high flow and 400 F 

above maximuml'" ambient for temperature 

are based on the same criteria as the 

lIPCI.  

The reactr water cleanup system high 

flow temperature instrumentation 
are 

arranged similar to that for the HPCI.  

The trip settinigs are such that 

uncovering the core is prevented and 

fission product release is within 

lThe instrumentation which initiates ECCS 

action is arranged in a dual bus systei 

As for other vital instrumentation 
ar

ranged in this fashion, the specifi-.  

catgedion pr is the effectiveness of 

cation preserves duigperiods when 
the system even during peis hen 

maintenance 
or testing is being 

An exception to this is when 

pogic f unctional testing is being 

per formed.

The control rod block functions are pro

vided to prevent excessive control rod 

withdraw.al so that MCPR joes not de-

I
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3.2 BASES (cont'd) 

crease to 1.06. The trip logic for this 

function is 1 out of n: e.g., any trip 

on one of six APiRMS, eight 1R1's, or 

four SRM's will result in a rod block.  

Th�ei nstrument channel re

Tue irifnts asure sufficient instru

qumrementS t assure the single failure 
- ntation toasu -

criteria is met. The mini-mum instrument 

channel requirements for the RBm may be 

redced ne for maintenance, testing, 
reduced by o nT i time period is 

or calibration. 
This 

only three percent of the operating time 

inl a onthrd does not significantly in a month anu rev.... otag 

increase the risk of preventing an 

inadvertent control rod withdrawal.

The APRM rod block function is fiow 

biased and prevents a significant 
reduction in tiCPR especially during 

operation at reduced flow. The APRM 

provides gross core protection; i.e., 

limits the gross core power increase 

from withdrawal of control rods in the 

normal withdrawal sequence.. The trips 
are set so that MCPR is maintained 

>1.06.  The RBM rod block function. provides 

local protection of the corem i.e., the 

prevention of boiling transition ingl 

local region of the core, tor a single 

rod withdrawal error from a limiting 

control rod pattern-

The IRM rod block function provIace 

local as well as gross core protection-

The scalgarrangement is such that 
triP sctting is less than a factor of 10 

aboye the indicated level

A downscale indication on an AP m or 

is an indication the instrument has 

failed or the instrument 
is not 

sensitive enough. In either case the 

instrument wil]- not respond to changes 

in control rod motion and thus, control 

rod motion is prevented The downscale 

trips are set at 2.5 indicated on scale.  

The flow comparator and scram discharge 

volume high level components have only 

one logic channel and are not required 

for safety- The flow comparator must be 

bypassed when operating with one re

circulation water pump.  

The refueling interlocks also operate 

one logic channel, and are required for 

safety only when the Mode Switch is in 

the Pefueling position.  

For effective emergency core cooling for 

small pipe breaks, the HiPCI system must 

function since reactor pressure does not 

decrease rapidly enough to allow either 

core spray or LPCI to operate in time.  

The automatic pressure relief function 

is provided as a backup to the HPCI in 

the event the HPCI does not operate.  

The arrangement of the tripping contacts 

is such as to provide this function when 

necessary 
and minimize spurious 

operation. 
The trip settings given in
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TABLE 3.2-2 (Cont'd) 

INSTRUMENTATION THAT INITIATES OR CONTROLS THE CORE AND CONTAINMENT 
COOLING SYSTEMS

Minimum No. Total 

of Operable Number of Instru

Instrument Trip Function Trip Level Setting ment Channels Pro- Remarks 

Channels Per vided by Design for 

Trip System (1) Both Channels

4 (3) 

4

1 per 4KV bus 

1 per 4KV bus

HPCI Steam Line Low 
Pressure 

HPCI Steam Line Area 
Temperature 

HPCI Low Pump 
Suction Pressure 

RCIC Low Pump 
Suction Pressure 

4 KV Emergency Bus 
Undervoltage Relay 

4KV Emergency Bus 
Under Voltage Timer

100 > P > 50 psig (3) 

S40OF. (3) 
above max. ambient 

S15 in. Hg vac 

S15 in. Hg vac 

85 secondary volts 
+ 5%.2.50 sec + 2% 
time delay 

2.0 sec x 0.1 sec

2 Inst. Channels 

5 Inst. Channels 

1 Inst. Channel 

1 Inst. Channel

2 Inst.

Close Isolation Valves 
in HPCI Subsystem 

Close Isolation Valves 
in HPCI Subsystem 

Trips HPCI Turbine 

Trips RCIC Turbine 

1. Trips all loaded 
breakers 

2. Dead bus start of 
diesel 

1. Initiates sequential 
starting of vital 
loads 

2. Initiates diesel 
breaker close per
missive 

3. Initiates-bus tie 
breaker trip

Reactor Low Pressure 285 to 335 psig. 4 Inst. Channels

70
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Permissive for clos
ing recirculation pump 
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JAMWtPP 
TABLE 4.2-2 

",,INIMUH TLST AND CALIBRATfON FRLWUENCY FOR CORE

1) 

2) 

3) 

5) 

7) 

9) 

9) 

10) 

11) 

12) 

13) 

it) 

15) 

16)

Instrument Channel Inst 

Reactor Water Level 

Drywell Pressure 

Reactor Pressure 

Auto Sequencing Timers 

ADS - LPCI or CS Pump Dinch.  
Pressure Interlock 

Trip System Bus Power Monitors 

"Recirculation System d/p 

Core Spray Sparger d/p 

Steam Line High Flow (HIPCI & RCIC) 

Steam Line High Temp. (HPNC & RCIC) 

Safeguards Area High Temp.  

HPCI and RCIC Steaim Line Low Pressure 

HPCI Suction Source Levels 

%KV Emergency Power System Voltage 
Relays 

IPC1 and RCIC Lxhaust Pressure High 

HPCI and RCIC Low Pump Suction Pressure

rument Functionil Test 

(1) 

(1) 

(1) 

NA 

(01 

(1n 

(1) 

(1) 

(1)' 

(1) 

(1) 

(1) 

(1) 

Once/ope rat ing cycle 

(1) 

(1)

Ca liLbration Fr*.iuencv 

Once/3 months 

Once/3 m.wiiths 

Cnce/3 months 

Once/operatinq cycie 

Once/3 months 

Once/operating cycle 

Onct/3 months 

Onc./6 months 

Once/3 months 

Once/operatinq cycle 

Once/operating cycle 

Once/3 months 

Once/3 omonths 

Once/5 years 

Once/3 months 

once/3 months

MOMiS 30. listing of notes following Table 4.2-6 for the notes referred to herein.  

17) IPCI/Cross Connect Valve 
P'ositi on , I--..... .

Cei-rj'.fULuoi.Ung oULs.ge NIA

79
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4-MIAINX-ENT CoOf.TfIG ItylMnIMS
l•Lm i.•#l•i-Ail•J;l'll" IL.%llJl.lilti •%Y•ST]•M.•

None 

None

Instrument O•ek 

Once/day 

None 

None 

None 

None 

None 

Once/day 

Once/day.  

Hone 

Once/day 

N~one 

INone 

None 

None



3.3 (cont'd)

C)

JAFNPP 

shall verify that the operator 
at the reactor console is 
following the control program.  

c. During the shutdown procedure no 
rod movement is permitted 
following the testing performed 
between 35% and 20% power level 
and the automatic reinstatement 
of the RSCS restraints at the 
preset power level. Alignment 
of rod groups shall be accomplished 
prior to performing the tests.  

d. Control rod withdrawal sequence 
shall be established so that the 
maximum reactivity that could be 
added by drop of any increment of 
any one control blade, would not 
make the core more than 0.0125Ak 
supercritical.  

e. If Specifications 3.3.B.3a through 
c cannot be met the reactor shall 
not be started, or if the reactor 
is in the run or startup modes at 
less than 20 percent rated power, 
it shall be brought to a shutdown 
condition immediately.

.9

(1) The correctness of the control 
rod withdrawal sequence input to 
the Rh4 computer shall be 
verified.  

(2) The RWM computer on line 
diagnostic test shall be 
successfully performed.  

(3) Prior to startup, proper 
annunciation of the selection 
error of at least one out-of..  
sequence control rod in each 
fully inserted group shall be 
verified.  

(4) The rod block function of the 
RWN shall be verified by with
drawing the first rod'during 
startup only as an out-of-sequence 
control rod no more than to the 
block point.

C. When required, the presence of a 
second licensed operator to verify 
the following of the correct rod 
program shall be verified.

93
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3.3 (cont d)
JAFNPP 

4. Control rods shall not be 

withdrawn for startup or 

refueling unless at least 

two source range channels 

have an observed count 

rate equal to or greater 

than three counts per 

second.  

5- During operation with 

limiting control rod 

patterns, as determined by 

the designated qualified 

personnel, either: 

a. Both RBM channels 

shall be operable, or 

b. Control 
rod 

withdrawal shall be 

blocked, or 

c. The operating power 

level shall be 

linited so that MCPR 

will remain above 1.06.1 

assuming a single 

error that results in 

complete withdrawal 

of any single 

operable control rod- (

94
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4.3 (cont'd) 

4. Prior to control rod withdrawal 

for startup or during refueling# 

verify that at least two source 

range channels have an observed 

count rate of at least three 

counts per second.  

5. %Wh-en a limiting control rod.  

pattern exists, an instrument 

functional test 
of the RBM shall 

be performed prior to withdrawal 

of the designated rod(s)-

r3.
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3.3 "d 4.3 BASES (cont'd)

EDO-10
5 2 7 - The Veak fuel 

energy content of 280 cal/gm 

is below the energy content at 

which rapid fuel dispersal and 

primary system damage are 

assumed to occur.  

The RSCS will prevent the 

operator from inadvertently 

selecting and moving a high 

worth rod in the startup and 

low power ranges- Above 

20 percent power# the results 

of the rod drop accident with 

the worst single operator 

error are less than 170 

cal/g-. Therefore, this 

system* in addition to normal 

operating procedures and the 

RWM, prevents the postulated 

rod drop accident from 

exceeding 280 cal/gm over the 

entire range of plant 

operating conditions.  

The effectiveness 
of RSCS in 

limiting peak fuel enthalpy 

has been positively evaluated 
only up through the first 

refuelinfJ outage- Thus a 

complete RSCS re-evaluation 

will be required subsequent to 

the first refueling outage

In the event that the RWM is 

out of service, when required, 

a second licensed operator can

manually fulfill rod pattern 
functions of the

the control conformance 
RWM.

The BSCS can be functionally tested prior to control rod 
withdrawal before the reactor 

is at 20 percent power and 

prior to reactor startup

By selecting, for example. Aix 

and attempting to withdraw, by 

one notch, a rod or all rods 

in each other group# it can be 

determined that the Ala group 

is exclusive. By bypassing to 

full out all Asi rods, 

selecting A31, and attempting 

to withdraw, by one notch, a 

rod or all rods in group B or 

CI and AMI group is determined 

exclusive. The same procedure 

can be repeated for the B and 

C groups
4. The source Range Monitor (SRM) 

System performs no automatic 

safety system function; i.e..  

it has no scram function. It 

does provide the operator 

with a visual indication of 

neutron level. The conse

quences of reactivity ac

cidents are functions of the 

initial neutron flux. The 

requirement of at least 

3 counts per sec assures that

. A I

C)

C) -

S.i
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3.3 and 4.3 BASES (Cont'd)

any transient, should it 

occur, begnat 
or above the 

Occur, begins at 10aof rated 

initial 
value of j0 fa 

power used in the analyses 
of 

transient 
cold' conditions

One operable SRM channel would 

be adequate 
to monitor 

approach to criticality 
using 

homOgeneous patterns of scat

tered control rod withdrabal 

A minimum "of two operable 
SRA4S are provided as an added 

on servati smn

5* The Rod Block Monitor (RBM) is 

Te.iRod to automatically designed to i h 

prevent fuel damage in the 

event of erroneous rod with

drawal from locations of high 

power density 
during high 

Power level operation 
T- o 

channels are provided# 
nd from 

of these may be bypassed 
the co Play for maintenance 

esting Tripping of 

one of the channels will block 

erroneous 
rod withdrawal 

soon 

enough to prevent fuel damage

This system backs upotre 

operator who 
withdraWs contrOl 

rods according to written 

suc The specified 

sequences- with one channel 
restrictions cosraively 

out of service 

assure that fuel damage will 

not occur due to rod with-

drawal errors 
cisaption 

whistSc 

codthe iore bein on a hE

"scrm Ise~lonTimes * C . S c a- ll.• m i s'" d e s ign ed 

TeControl Rod SytmY I-s• la 
to bring the reactor subcritical at 

at ast enough to prevent fuel 

~a rI~age;~e.,to 
prevent the ICPR 

dam i e . l than 1.06.. The 

from becomwer transient is that 

limiting powe

102
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Alimiting control rod ,It,,e n is a pattern ahch t hesutsmai 
the core being on. a therm 
hydraulic imit (i.e., MCPR 

1.37 or LIGR =c18.5 kW/ftt 

During use of such pattestng 

it is judged that testingof 

the RBM system prior to with 

drawal of such rods to assure 

its operability will assure 

that improper withdrawal does 

not occur. of is the 

responsibility 
of the ReactOr 

Analyst to ident ifYd the 

limiting patter.n d. hen 

rods either when 

,desinated ru• initially 
the patterns 

are 
established or as they develop 

due to the occurrence 

inoperable control rods in 

other than limiting patterns 

Other personnel qualified to 

perform this function may be 

designate by the plant 

Superintendent"
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3.3 and 4.3 BASES (cont'd) 

resulting from a turbine stop valve 

closure with failure of the turbine 

bypass system. Analysis of this 

transient shows that the negative 

reactivity rates resulting from the 

scram (FSAR Figure 3.6-14) with the 

average response of all the drives 

as given in the above Specifi

cation, provide the required pro

tection, and MCPR remains greater 

than 1.06.

The numerical values assigned to 

the specified scram performance are 

based on the analysis of data from 

other BlWR's with control rod drives 

the same as those on JAFNPP.  

The occurrence of scram times 

within the limits, but signifi

cantly longer than the average, 

should be viewed as an indication 

of a systematic problem with 

control rod drives especially if 

the number of drives exhibiting 

such scram times exceeds eight, the 

allowable number of inoperable 

rods.  

In the analytical treatment of the 

transients, 390 msec are allowed 

between a neutron sensor reaching 

the scram point and the start of 

negative reactivity insertion.  

This is adequate and conservative 

when compared to the typically 

observed time delay

I

of about 270 msec. Approximately 
70 msec after neutron flux reaches 

the trip point, the pilot scram 

valve solenoid power supply voltage 

goes to zero and approximately 

200 msec later, control rod motion 

begins. The 200 msec are included 

in the allowable scram insertion 

times specified in Specifi

cation 3.3.C.  

The scram times generated at each 

refueling outage and during opera

tion when compared to scram times 

generated during pre-operational 

tests demonstrate that the control 

rod drive scram function has not 

deteriorated. In addition, each 

instant when control rods are scram 

timed during operation or reactor 

trips, individual evaluations shall 

be performed to insure that control 

rod scram times have not 

deteriorated.  

D. Reactivity Anomalies 

During each fuel cycle, excess 

operative reactivity varies as fuel 

depletes and as any burnable poison 

in supplementary control is burned.  

The magnitude of this excess 

reactivity may be inferred from the 

critical rod configuration. As 

fuel burnup progresses, anomalous 

behavior in the excess reactivity 

may be detected by comparison of

(



3.3 and 4.3 BASES (cont'd) 
JAFNPP 

the critical rod pattern at 

selected base states to the predic

ted rod inventory at that state.  

Power operating base conditions 

provide the most sensitive and 

directly interpretable data 

relative to core reactivity

Furthermore, using power operating 

base conditions permits frequent 

reactivity comparisons.  

Requiring a reactivity comparison 

at the specified frequency assures 

that a comparison will be made 

etceed ia k DeMviatiosi corne( before the core reactivity change exceeds %,A k. Deviations in core...  

reactivity greater than 1% A k are 

not expected and require thorough 

evaluation. One percent reactivity 

limit is considered safe since an 

insertion of the reactivity into 

the core would not lead to 

transients exceeding design condi
tions of the reactor system.

104
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3.5 (cont'd)

4.5 (cont'd)

b. Flow Rate Test - Core 
spray pumps 
shall deliver 
at least 
4,625 gpm 
against a SyS
tem head cor
responding to 

a total pump 
developed heac 
of Ž113 psig 

C. pump Opera
bilitY 

d. motor oper
ated Valve 

e. Core Spray 
Header A P 
instrumenta
tion 

Check 
Calibrate 
Test 

f. Logic Systew 
Functional 
Test

Once/ 3 months 

I 

once/flofth

Once/day Once/3 months 
Once/ 3 months

once/each 
operating 
cycle

2. From and after 
one of the Core 
is made or found

the date that Spray Systems 
inoperable for

2. * When it is determined that one Core Spray System is 
inoperable, the operable Core 

Spray System, the LPCI System, 

and the emergency diesel 

an t shall be 

generators

(

once/month

t
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3.5 (cont'd) 

any reason. continued reactor 

operation is permissible during 

the succeeding 7 days unless 
the system is made operable 
earlier, provided that during 
the 7 days all active 
components of the other Core 

Spray System and the LPCI 

System and the emergency diesel 

generators shall be operable

3. The LPCI mode of the RHR System 

shall be operable whenever ir

radiated fuel is in the reactor 

and prior to reactor startup 

from a cold condition, excePt 

as specified below.

a. From the time that one of 
the FWR pumps is made or 

found to be inoperable for 

any reason, continued 

reactor operation is per

missible during the 

succeeding 7 days unless 

the pump is made operable 

earlier provided that 
during such 7 days the 
remaining active 
compoanints of the LPCI, 

contail•lent 
spray •de, 

all active components of 

both core Spray Systems' 

and the emergency diesel 

generators are operable,

4.5 (cont'd) 
demonstrated to be 

immediately. The 

core Spray System 

demonstrated to be 

daily thereafter,

operable remaining 
shall be 
operable

3- LPCI System testing shall be as specified in 4.5.A.1.a, b, c, 
d, and f except that three RHR 

pumps shall deliver at least 

23,100 gpm against a system 

head cr00 esponding to a reactor 

vessel pressure of 20 psig.  

a. When it is determined that 

one of the RUR pumps is 

inoperable, the remaining 

active components of the 

LPCI, containment spray 

subsystem, both Core spray 

Systems, and the dmergency 

diesel generators required 

for operation shall be 

demonstrated to be oper

able immediately, and the 

remaining RUR pumps shall 

be demonstrated to be 

operable daily thereafter.

114
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3.5 (oOnt.d) 
jAP 

b. From the time that the 

LPCI mode is made or found 

to be inoperable for any 

reason, continued reactor 

operation is permissible 

during thb succeedinq 7 

days unless the LPCI Viode 

is made operable, earlier 

provided that durilnq th••O 

7 days all active 

components of both Core 

Spray Systeis , the 

containment spray sub

system (including two Rlfl

pulops) and the emfergency 

diesel generators shall be 

operable.  

c. The motor operator for the RHR 

cross-tie valve shall be main

tained disconnected from its 

power source. It shall be main

tained chain-locked in the closed 

position. The manually operated 

gate valve in the cross-tie line, 

in series with the motor operated 

valve, shall be maintained locked 

in the closed position.  

4. The reactor shall not be 

started up with the RIIR System 

supplying coolinq to the fuel 
pool.

.5 (cont t d) 

b. When it is determined that 
the LPCI mode is inoper
able, both Core Spray 
Systems, the containment 
spray subsystem, and the 

emergency diesel gene

rators shall be 

demonstrated to be 

operable immediately and 

daily thereafter.  

"c. The power source disconnect 

and chain lock to motor 
operated R-R cross-tie valve, 

and lock on manually operated 
gate valve shall be inspected 

once each operating cycle to 

verify that both valves are 

closed and locked.

[

I
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4.S (cont'd)

. . i -I". 1 1 ' - $ 1l t

5. it the requirements of, 3.5.A 

cannot be met, the reactor 

shall be placell in the cold 

condition within 24 hr.  

B. Containment Cooling Subsystem Mode 
(of_ tiae RIIR System)_ 

1. Both subsystems of the contain

ment cooling mode, each includ

ing two RHIR, one ESW pump and 

two Iul RSW pwiyps shall be 

operable whenever there is 

irradiated fuel in the reactor

B. Containment Cooling Subsystem Mode (of the RUR System) 

1. Subsystems of the containment 
cooling mode are tested in 

conjunction with the tests 

performed on the LPCI System 
and given in 4.5.A.].a, b, c,* 

and d. Residual heat reii)val

lisa

(

I

A
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3.5 (cont'd) 
.

condition, that pump shall 

be considered inoperable for 

purposes satisfying Specifications 

3.5.A, 3.5.C, and 3.5.E.

H. Average Planar Linear Heat Generation Rate 

The APLHGR for each type of fuel as a function 

of average planar exposure shall not exceed 

the limiting value shown in Figures 3.5.1 

and 3.5.2. If at any time 

it is determined that the limiting 

value for APLIIGR is being exceeded action 

shall then be initiated within 15 minutes 

to restore operation to within the pre

scribed limitS. If the APLIIGR is not 

returned to within the prescribed limits 

withined to (2thours, the reactor shall 

within htto t)he (old Shutdown condition 

within 36 hoUrs, surveillance and 

corresponding actiOn shall continue until 

reactor operation is within the prescribed 

limits.

4.5 (conft'd) 

2. Following any period where the LPCI sub

systems or core spray s ubsystems have not 

been required to be operable, the discharge 

piping of the inoperable system shall be 

vented from the high poing prior to the 

return of the system to service.  

3. whenever the HPCI, RCIC, or core spray 

System is lined up to take suction from 

the condensate storage tank, the discharge 

piping of the HPCI, RCIC, and Core Spray 

shall be vented from the high point of the 

system, and water flow observed on a 

monthly basis.

(

4. The pressure switches which monitor the core 
spray and LPCI discharge lines. to enSure that 

they are full shall be functionally tested 

every month and calibrated every three 

months.  

H. Average Planar Linear Heat Generation Rate (APLHGR) 

The APLHGR for each type of fuel as a function 

of ,verage planar exposure shall be determined 

daily during reactor operation at > 25% rated 

thermal power.
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3.5 (cont'd) 

I. Linear Heat Generation Rate (LHGR) 

The linear 
heat generation rate (LHGR) of any rod in any 

fuel assembly at any axial location shall not 

exceed the maximum allowable LHGR as calculated 

by the following equation:

LHGR max < LHGR d (i - {(AP/P)max (LILT)))

LHGRd = Design LHGR . 18.5 KW/ft.

(AP/P) max

LT Total core length = 12 feet 

L Axial position above bottom of core 

If at any time it is determined that the limiting 

value for LHGR is being exceeded action shall then 

be initiated within 15 minutes to restore operation 

to within the prescribed limits. If the LHGR is 

not returned to within the prescribed limits 

within (2) hours, the reactor shall be brought 

to the Cold Shutdown condition within 36 hours.  

Surveillance and corresponding action shall continue 

until reactor operation is within the prescribed 

lilni ts.

Amendment No. 14

1 9A

I. Linear Heat Generation Rate (LHGR) 

The LHGR as a function of core height shall 

be checked daily during reactor operation 

at > 25% rated thermal power.

Maximum power spiking penalty 
0.026

(

(
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3.5 BASES (cont'd)

vessel head off the LPCI and Core 

Spray Systems will perform their 

designed safety function without the 

help of the ADS.  

E. Reactor Core Isolation Cooling 

The RCIC is designed to provide 

makeup to the Reactor Coolant System 

as a planned operation for periods 

when tile normal heat sink is 

unavailable. The RCIC also serves 

as redundant makeup system on total 

loss of all offsite power in the 

event that l!PCI is unavailable. In 

all other postulated accidents and 

transients, the ADS provides 

redundancy for the liPCI. Based on 

this and judgements on the 

reliability of the HPCI system, an 

allowable repair time of 7 days is 

specified. Immediate and daily 

demonstrations of HPCI operability 

during RCIC outage is considered 

adequate based on judgement and 

practicality.  

Low power physics testing and 

reactor operator training with 

inoperable components will be 

conducted only when the RCIC System 

is not required, (reactor coolant 

temperature 5212OF and coolant 

pressure S150 psig). If the plant 

parameters are below the point where 

the RCIC System is required, physics

testing and operator training will not place the plant in an unsafe 

condition.  

F. Minimum Dnergency Core and Contain

ment Cooling System AvailabilitY 

The purpose of Specification 4.5.D 

is to assure a minimum of emergency 

core cooling equipment is available 

at all times. If, for example, one 

core spray were out of service and 

the emergency bus which powered the 

opposite core spray were out of 

service, only two RHR pumps would be 

available. Likewise, if two RIIR 

pumps were out of service and two 

R1IR on the opposite side were also 

out of service, no containment 

cooling would be available. It is 

during refueling outages that major 

maintenance is performed and during 

such time that all low pressure core 

cooling systems may be out of 

service. This specification 

provides that should this occur, no 

work will be performed on the 

Reactor Coolant System which could 

lead to draining the vessel. This 

work would include work on certain 

control rod drive components and 

Reactor Recirculation System. Thus, 

the specification precludes the 

events which could require core 

cooling. Specification 3.9 must 

also be consulted to determine other
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3.5 BASES (Cont'd) 

requirements for the emergency diesel generators.

G. Maintenance of Filled Dischar P .p .  
If the discharge piping of the core spray, LPCI, 
RCIC, and HPCI are not filled, a water hammer can 
develop in this Piping when the Pump(s) are started.  To minimize damage to the discharge Piping and to 
ensure added margin in the operation of these systems, this technical specification requires the discharge lines to be filled whenever the system is required to be operable. If a discharge pipe is not filled, the pumps that supply that line must be assumed to be inoperable for technical specification purposes However, if a water hammer were to 

occur, the system would still perform its design function.  

H. Average Planar Linear Heat Generation Rate (APLHGR) 
This specification 

assures that the Peak cladding temperature following the postulated design basis loss-of.cOOlatcbsi Speci-fidointhe accident will not exceed the limit specified in the 10 CFR 50 Appendix K.  The peak cladding temperature following a postulated less-of-coolant accident is Primarilg a function of the average heat generation rate of all the rods 
of a fuel assembly at any axial location and is 
only dependent secondarily on the rod to rod power distribution within an assembly. Since expected local variations in Power distribution within a fuel asse1 1 iYl affect the calculated peak clad tFimperature by less than t200 F relative to the 

Peak temperature for a typical fuel design, the limit on the average linear heat generation rate is sufficient to assure that calculated temperatures 
Amendment No. 14 
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are within the 10 CFR 50 APpendix K limit.  The limiting value for APLHGR is shown in Figure 3.5.1 and 3.5.2.  

I. Linear hfeat Generation Rate (LIIGR) 

This specification assures that the linear heat genera tion rate in any -rod is less than the design linear heat genera tion if fuel pellet densification is POstulated.  

The power spike penalty specified is based on the analysis presented in Section 3.2.1 of Reference 1 and in References 2 and 3, and assumes a linearly increasing variation 
in axial gaps between core bottom and top, 
and assures with a 95t confidence, that no more than one fuel rod exceeds the design linear heat generation rate due to power spiking. The LHGR as a function of core height shall be checked daily during reactor operation at > 25% Power to determine if fuel burn up, or control rod movement has caused changes in Power distribution. 

For L1,GR to be a limiting value below 25% rated thermal power, the MTPF would have to be 

greater than 10 which is precluded by a considerable margin when employing any permissible control rod pattern.

JAFNpp
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3. Corununication: V. A. Moore to I. S.  
Mitchell, "Modified GE Model for Fuel 
Densificatlon," Docket 50-321, March 
27, 1974.

I I

I .

I,

K. References 

1. "Fuel Densification Effects on General 
Electric Boiling Water Reactor Fuel," 
Supplements 6, 7, and 8, NEDM-10735, 
August, 1973.  

2. Supplement 1 to Technical Report on 
Densifications of General Electric 
Reactor Fuels, Deceider 14, 1974 
(AEC Regulatory Staff).  
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4 .5 BASES 

The testing interval for the Core and Containment Cooling Systems is based on a quantitative reliability analysis, industry practice, judgement, and practicality. The Emergency Core Cooling Systems have not been designed 
to be fully testable during operation.  For example, the core spray final admission valves do not open until reactor pressure has fallen to 450 psig; thus, during operation even if high drywell pressure were simulated, the final valves would not open. In the case of the HPCI, automatic initiation 
during power operation would result in pumping cold water into the reactor vessel which is not desirable.  

The systems will be automatically 
actuated during a refueling outage. In the case of the Qore Spray System, condensate storage tank water will be pumped to the vessel to verify the operability of the core spray header.  To increase the availability of the individual components of the Core and Containment CoOling Systems the components which make up the system i.e., instrumentation, pumps, valve operators, etc., are tested more frequently. The instrumentation is functionally tested each month.  Likewise, the pumps and notor-operated 

valves are also tested each month to assure their operability. The

JAFNPP

combination automatic actuation test and monthly tests of the pumps and valve operators is deemed to be adequate testing of these systems.  

With components or subsystems out-ofservice, overall core and containment cooling reliability is maintained by demonstrating the operability of the remaining cooling equipment. The degree of operability to be demonstrated 
depends on the nature of the reason for the out-of-service equipment. For routine out-of-service periods caused by preventative maintenance, etc., the pump and valve operability checks will be performed to demonstrate operability of the remaining components. However, if a failure, design deficiency, etc., caused the out-of--service period, then the demonstration of operability should be thorough enough to assure that a similar problem does not exist on the remaining components. For example, if an out-of-service period were caused by failure of a pump to deliver rated capacity due to a design deficiency, the other pumps of this type might be subjected to a flow rate test in addition to the operability checks.  

The surveillance requirements to ensure that the discharge piping of the core spray, LPCI mode of the RHR, HPCI, and RCIC Systems are filled provides for a visual observation that water flows from a high point vent. This ensures that
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405 BASES (contid) JAFNPP

the line is in a full condition.  
Between the monthly intervals at which 
the lines are vented, instrumentation 
has been provided in the Core Spray 
System and LPCI System to monitor the 
presence of water in the discharge 
piping. This instrumentation will be 
calibrated on the same frequency as the 
safety system instrumentation. This 
period of periodic testing ensures that 
during the interval between the monthly 
checks the status of the discharge 
piping is monitored on a continuous 
basis.
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PLANAR AVERAGE EXPOSURE (MWd/t) 

FIGURE 3.5-1 MAXIMUM AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(MAPLIIGR) VERSUS PLANAR A VERAGE EXPOSURE

INITIAL CORE - TYPE 1 & 3
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PLANAR AVERAGE EXPOSURE (Mild/t)

FIGURE 3.5-2 MAXIMUM AVERAGE PLANAR LINEAR HEAT GENERATION RATE 
(MAPLHGR) VERSUS PLANAR AVEAAGE EXPOSURE

INITIAL CORE - TYPE 2
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3,6 LIMITING CONDITIONS FOR OPERATION 

3.6 REACTOR COOLANT SYSTEM 

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. The average rate of reactor 
coolant temperature change 
during normal heatup or 
cooldown shall not exceed 
100OF/hr when averaged over a 
1 hr period.

4.6 SURVEILLANCE REQUIREMENTS

4.6 REACTOR COOLANT SYSTEM 

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 ,an4 cooldowns 
the following temperatures 
shall be permanently recorded 
at 15 min intervals:

a. Reactor coolant - upper 
vessel region 

b. Reactor coolant - lower 
vessel region

2. The reactor recirculation pumps 
shall not be operated unless 
the coolant temperatures 
between the upper and lower 
regions of the vessel are 
within 145 0F.

c. Recirculation loops A and B 

2. The temperatures listed in 
4.6.A.1 shall be permanently 

recorded subsequent to a heatup 
or cooldown at 15 min intervals 
until three consecutive 
readings are within 5 degrees 
of each other.
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4.6 (cont(d)

1. The two .ýrecirculation loops'"
have a flow imbalance of 
15 percent or more when the 
pumps are operated at the same 
speed.

2. The indicated value of 
flow rate varies from the 
derived from loop 
measurements by more 
10 percent.

core 
value 
flow 
than

3. The diffuser to lower pleuum 
differential pressure reading 
on an individual jet pump; 
varies from the average of all 
jet pump differential pressures 
by more than 10 pe!rcent.

H. Jet Pump Flow Mismatch H. Jet Pump Flow Mismatch

1. When both recirculation pumps 
are in steady state operation, 
the speed df the faster pump 
may not exceed 122 percent the 
speed of the slower pump when 
core power is 80 percent or 
more of rated power, or 
135 percent the speed of the 
slower pump when core power is 
below 80 percent of rated 
power.  

2. Following one-pump operation, 
the discharge valve of the low 
speed pump may not be opened 
unless the speed of the faster 
puiiip is less than 50 percent of 
its rated speed.  

3. The reactor shall not be 
operated for a period in 
excess of 24 hours with one 
recirculation loop out of 
service.  

A-,n A P, i. ,, I A

1. Recirculation pump speeds shall 
be checked and logged at least
once/day.
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3.6 and 4.6 BASES

* A,(Thermal Limitations 

The reactor vessel design 
sp'ecification requires that the 
reac'to(r vessel be designed for a rnaximlun hektup and cooldowri rate of 
the contained fluid (water) of 
100°F/hr averaged over a period of 
1 hr. This rate has been chosen 
based on past experience with 
operating power plants. The 
associated time periods for heatup 
and cooldown cycles when the 
1000 F/hr rate is limited provides 
for efficient, but safe, plant 
operation.  

The reactor vessel manufacturer has 
designed the vessel to the above 
temperature criterion. In the 
course of completing the design, the 
_nanufacturer performed detailed 
stress analysis. This analysis 
Includes more severe thermal con
ditions than those which would be 
encountered during normal heating 
and cooling operations.  

Specific analyses were made based on 
a heating and cooling rate of 
100°F/hr applied continuously over a 
temperature range of 100oF to 5460F.  

Calculated stresses were within ASME 
Boiler and 1965 ASME Boiler and

Pressure Vessel Code, Section III, 
with 1966 addenda stress intensity 
and fatigue limits. The normal 
heating and cooling rate of 100 0 F/hr 
was also evaluated to assure 
protection against brittle fracture 
of the vessel shell remote from dis
continuities. The rate meets the 
requirements of Appendix G to the 
Summer 1972 Edition of 1971 
ASME III, throughout plant life, and 
is therefore satisfactory.  

The limiting coolant temperature 
differential between the upper and 
lower regions of the reactor vessel, 
prior to recirculation pump 
operation, assures that the vessel 
bottom head region will not be 
warmed at an excessive rate due to 
rapid sweep-out of cold coolant in 
the vessel lower head region by 
recirculation pump operation (cold 
coolant can accumulate as a result 
of control drive inleakage and/or 
low recirculation flow rate during 
startup or hot standby). The limit 
on idle recirculation loop startup 
avoids high thermal stress effects 
in the pumps and piping, while also 
minimizing thermal stresses on the 
vessel nozzles.  

B. Pressurization Temperature 

The Reactor Coolant System is a 
primary barrier against the release
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I 3.9 LIMITING CONDITIONS FOR OPERATION

3.9 AUXILIARY ELECTRICAL SYSTEMS

4.9 SURVE.LLANCE REQ6IREMENTS 

4.9 AUXILIARY ELECTRICAL SYSTEMS

Applicability: 

Applies to the 
systems.

Applicability:

auxiliary electrical

I' 
(' Objective :

To assure an adequate supply of 
electrical power for operation of those 
systems required for safety.  

Specification: 

A. Normal and Reserve A-C Power Systems 

The reactor shall not be made 
critical unless all of the following 
requirements are satisfied:

1. Power is available to 
emergency buses from 
following power sources:

the 
the

a. the two 115 kv lines and 
reserve station service 
transformers 

b. the two Emergency Diesel 
Generator Systems.  

2. a. 4,160 v buses 10,500 and 
10,600 are energized.

b. 600 v buses 
12,500, 11,600 and 
are energized.

Applies to the periodic testing require
ments of the auxiliary electrical 
systems.  

Objective: 

Verify the operability of the auxiliary 
electrical system.  

Specification:

A. Swing Buses 

a. Every two months the swing buses 
supplying power to the Low 
Pressure Coolant Injection 
System (LPCIS) valves shall be 
tested to assure that the 
transfer circuits operate as 
designed.

11,500, 
12,600

Amendment No. 14
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JAFNPP 4,9 (cont'd)

B. Emergency A-C Power System B. Emergency A-C Power System

Except when the reactor is in the 
cold shutdown or refueling modes 
with the head off, the availability 
of electric power shall be as 
specified in 3.9.A, except as 
specified in 3.9.B.1, 3.9.B.2, 
and 3.9.B.3.  

1. From and after the time that 
incoming power is available 
trom, only one line or through 
only one reserve station 
service transformer, reactor 
operation is permissible for a 
period not to exceed seven days 
total for degradation of any 
combination of lines and trans
formers for any calendar month, 
provided that both Emergency 
Diesel Generator Systems are 
operable. At the end of the 
acciunulated 7 days the reactor 
shall be placed in a cold 
condition within 24 hr.  

2. From and after the time that 
incoming power is not available 
from any line or through 
neither refserve station service 
transformer, continued reactor 
operation is permissible for a 
period not to exceed 7 days, 
provided that both redundant

1. Once each month, each pair of 
diesel generators which forms a 
redundant Emergency Diesel 
Generator System shall be 
manually initiated to 
demonstrate its ability to 
start, accelerate, and force 
parallel; after connection to 
the bus, the paralleled pair 
will be loaded to 5,200 KW, 
this load will be maintained 
until both generators are at 
steady state temperature 
conditions. During this period 
the generators' load sharing 
capability will be checked.  

2. Once per month the diesel 
starting air compressors shall 
be checked for proper operation 
and their ability to recharge 
air receivers.
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UNITED STATES 
A. NUCLEAR REGULATORY COMMISSION 

._. * WASHINGTON, 0. C. 20555 

ENVIRONMENTAL LNT2ACT APPRAISAL 

BY THE OFFICE OF NUCLA-'R_ REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 14 TO DPR-59 

POWER AUTHORITY OF THE STATE OF NEW YORK 

AND 

NIAGARA MOHAWK PC'JER CORPOPRATION 

JAMES A. FITZPATRICK N'.CLEAR POWER PLANT 

ENVIRONMENTAL IMPACT APPRAISAL 

1. Description of Proposed Action 

By letter dated July 9 and December 23, 1975, the Power Authority 
of the State of New York, as owner, and Niagara Mohawk Power Corporation, 
as operator (the licensees), proposed changes to the Technical Specifications 
in Appendix A of Facility License No. DPR-59.  

The proposed change would incorporate the "Acceptance Criteria for 
the Emergency Core Cooling Syste=s for Light Water Nuclear Power 
Reactors" (ECCS) as specified in Section 50.46 of Part 50 CFR into 
the operating license for the FitzPatrick Nuclear Power Plant. The 
licensees are presently authorized to operate at power levels up to 
2436 megawatts thermal. The proposed action would result in a 
decrease in the power level amounting to less than 10 percent for 
no longer than 12 months. 'We have independently reviewed the expected 
environmental impact of the proposed action.  

2. Environmental Impacts of Proposed Action 

In the absence of any significant change in power levels, there would 
be no change in cooling water requirements. Further, there would be 
no change in radioactive effluents or thermal effluents from normal 
operation or post accident conditions. The restrictions on heat 
generation rates will require careful control of fuel operation 
history; however, there should be no reduction in total burnup re
sulting from the revised ECCS evaluation methods. It is not antic
ipated that the issuance of this change to the Appendix A Technical 
Specifications would affect the cost-benefit balance nor would it 
require changes in the Environmental Technical Specifications in 
Appendix B of the license.
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No enviror=aental impacts are expected other than those described 
in the Co=zission's Final Environmental Statement for-the James 
A. FitzPatrick Nuclear Power Plant issued March 1973. The Commission's 
calculated releases of radioactive effluents, both gaseous and liquid, 
are based on expected release rates from the total quantity of nuclear 
fuel within the reactor. The proposed action would not affect 
the total quantity of fuel used at FitzPatrick. No increases in 
radiation doses to humans or other biota are expected.  

3. Conclusion and Basis for Negative Declaration 

On the basis of the foregoing analysis, it is concluded that there 
will be no environmental impact attributable to the proposed action 
other than those impacts described in the Final Environmental Statement, 
issued March 1973. Having made this conclusion, the Cocmission has 
further concluded that no environmental impact statement for the pro
posed action need be prepared and that a negative declaration to this 
effect is appropriate.  

Date: 2 ;978



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

AMENDMENT NO.14 TO FACILITY OPERATING LICENSE NO. DPR-59 
C.. .  

-- - POWER AUTHORITY OF THE STATE OF NEW YORK 

AND 

-•- , NIAGARA MOHAWK POWER CORPORATION 

- JAMES A. FITZPATRICK NUCLEAR POWER PLANT 

DOCKET NO. 50-333 

INTRODUCTION 

The FitzPatrick plant shut down on January 18, 1976, in order to plug the bypass flow holes in the lower core support plate to alleviate the problem of vibrating instrument tubes in the core which could in turn cause excessive wear on channel box corners. In addition, the licensee desired to modify the low pressure coolant injection system. We had previously approved these two modifications but not their use in plant 
operation.  

The Power Authority of the State of New York has proposed to operate the FitzPatrick plant under the following conditions: 

(1) with plugged bypass flow holes in the lower core support plate 
as requested in its submittal dated January 26, 1976; 

(2) with limits based on the General Electric Thermal Analysis Basis 
(GETAB) as requested in its submittal dated February 11, 1976, 
and supplement dated February 19, 1976; 

(3) with modified operating limits based on an acceptable evaluation 
model that conforms with Section 50.46 of 10 CFR Part 50 as requested 
in its submittal dated December 23, 1975, and supplements dated January 16, 1976 (Proprietary), January 23 and 29, 1976 and 
February 19, 1976; and 

(4) with a modification to the low pressure coolant injection system 
(LPCIS) as requested in its submittal dated July 24, 1975, and 
supplements dated January 6, 8, 14, and 23, 1976.

- I
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EVALUATION 

The proposed operation with plugs causes a slight increase in the 
core average void fraction; this effect is discussed under Nuclear 
Design. In the section of this evaluation entitled Mechanical Design 
the beneficial effect of the plugs in reducing channel box corner 
wear is described. The licensee submitted the analysis supporting 
a proposed General Electric Thermal Analysis Basis (GETAB) with GETAB 
based Technical Specifications and the loss-of-coolant accident analysis 
incorporating the effects of the plugs and the use of a modified 
low pressure coolant injection system. The GETAB analysis describes 
the safety limit and operating limit minimum critical power ratios 
(MCPR). The loss-of-coolant analysis is in conformance with Appendix 
K of 10 CFR Part 50. Both GETAB and LOCA analyses are based on the 
initial core loading of the FitzPatrick reactor with GE 7 x 7 fuel.  

Nuclear Design 

The primary nuclear effect caused by plugging the bypass flow holes.  
is an increased bypass void fraction and a reduction in the average 
in-channel void fraction. The in- and out-of-channel void fraction 
changes give a net increase in the core average void fraction.  

At steady state conditions, the increased bypass void fraction results 
in a small reduction in the maximum local peaking factor within a 
fuel bundle and an increase in the local bundle power calculational 
uncertainty. Another consequence of the reduced bypass flow is a 
small reduction in the infinite multiplication factor of uncontrolled 
fuel.  

The presence of voids in the bypass region affects the relationship 
between the traversing incore probe (TIP) signal and the local bundle 
power. The TIP signal is reduced by the presence of voids and could 
lead to an underprediction of the peak heat flux. The relationship 
of the power in the four bundles surrounding a TIP instrument tube and 
the TIP signal as a function of bypass voids was determined by the 
General Electric Company (GE) by performing three group, two-dimensional 
diffusion theory calculations. A correction factor was developed and 
algorithms for computing the bypass void fraction and for making 
appropriate corrections in the local bundle power have been incorporated 
in the process computer.  

The uncertainty in the local bundle power caused by bypass voids is 
taken into account in determining the minimum critical power ratio 
(MCPR) safety limit. The TIP uncertainty introduced by the bypass 
voids is zero in the bottom half of the core and increases from 
3.98% at the core mid-place to 5.36% at the core exit.

I



-3

After the bypass flow holes were plugged, the fuel was placed in its 
original core location. The following observations can be made: 

(1) the control rod worths are not significantly changed and, 
consequently, the previous results of the control rod drop analysis 
remain valid, 

(2) the shutdown margin will remain the same as previously analyzed, 

(3) the standby liquid control system reactivity insertion rate 
and magnitude will not be affected.  

We conclude that the analysis of the nuclear performance of the plant 
with plugged bypass holes is acceptable.  

Mechanical Design 

We previously issued a Safety Evaluation (14) for the installation of 
bypass flow hole plugs, but not for operation of the reactor with these 
plugs. Herein we address operation with plugged bypass flow holes.  

The only mechanical design change in the reactor is the use of plugs 
to fill the bypass flow holes (13). The plug consists of two stainless 
steel parts (body and shaft) which are connected by an Inconel spring.  
The shoulder of the body rests on the top of the core plate along the 
rim of a one-inch bypass hole and is pressed down by the spring. An 
equal and opposite force is applied on the shaft. A stainless steel 
latch is connected to the bottom of the shaft by means of a pin. This 
latch is free to rotate about the pin and latches the shaft to the 
core plate. The spring exerts a minimum of 35 pounds on the body and 
latch and a maximum of 46 pounds (with the worst tolerance combination).  

Removal of a plug can be accomplished by applying about 500 pounds 
of force and deforming the latch plastically. More than 10 plugs 
were removed in tests performed at the GE test facility with con
sistent latch deformations without damaging other parts.  

Plugs identical to those installed in FitzPatrick have been installed 
in the Vermont Yankee, Duane. Arnold and Pilgrim reactors. The plugs 
installed in Vermont Yankee were removed during a refueling operation 
after 10 months of successful service. No abnormalities or loose 
pieces were reported. Vermont Yankee has since reinstalled the plugs.  

Pressure differentials across the core plate during normal steady 
state operation and following a steam line break accident are expected
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to be on the order of 20 to 32 psi. These loads together with the 
spring preload will produce yielding of the latch in bending but 
will be significantly below about 500 pounds of force necessary for 
removing the plug. The 1973 GE full scale flow mockup test shows 
that, with up to 40 psi differential pressure, there is negligible 
leakage flow through the plugged holes. No plug vibration was 
observed during the test and no apparent deformation on the latch 
was evident after the test. No fatigue and plastic strain ratcheting 
is expected since the plant power cycle during the anticipated service 
period will be minimal.  

Stainless steel and Inconel are compatible with other reactor 
internals and are not expected to introduce any unusual oxidation 
and stress corrosion problems. The flux level at the core plate 
elevation is estimated to be quite low and an insignificant reduction 
in ductility due to irradiation is anticipated. GE has performed 
creep tests with both Inconel springs and stainless steel latches 
and found that stress relaxation or creep deformation were insignificant.  
The tests were performed at 550°F.  

The licensees presented to the NRC staff a summary of channel 
inspections on BWR-2's and BWR-3's. These older plants have 
instrument tubes similar to FitzPatrick but no bypass flow holes 
in the core support plate. The bypass flow for these enters 
through clearances in the assembly and fittings, which is similar 
to the FitzPatrick configuration with plugged bypass holes. One 
hundred sixty-four channels (adjacent to instrument tubes and 
source tubes) were inspected during normal fuel outages in seven 
plants. No significant channel wear was observed at the corners 
adjacent to the instrument tubes.  

General Electric has a design criteria for channel box wastage 
of 0.010 inches for the lower 80 inches of the channel and 0.020 
inches for the remaining length. All of the channels (new and 
old) in the core meet this requirement. Channels with observed 
acceptable wear on the corner were not reinserted in the core next 
to an in-core instrument where additional wear could occur during
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Based on a review of the design, the test rig, the installation methods and primarily the previously successful operating experience atVermont Yankee and Pilgrim, we conclude that the plugs will not fail so as to result in loose parts in the core or result in unplugging of the bypass flow holes. Also, we conclude that the installed plugs will substantially reduce the instrument tube vibration, due to flow through the bypass holes, sufficient to preclude any unacceptable wear for at least the remainder of the present fuel cycle.  

General Electric Thermal Analysis Basis (GETAB) 

To apply GETAB to the Technical Specifications involves 1) establishing the fuel damage safety limit, 2) establishing limiting conditions of operation such that the safety limit is not exceeded for normal operation and anticipated transients, and 3) establishing limiting conditions for operation such that the initial conditions assumed in accident analyses are satisfied. We have evaluated and report herein the FitzPatrick Nuclear Plant developed thermal margins based on the NEDO-10958 report(l) and plant specific input information provided 
by the licensee.  

Fuel Cladding Integrity Safety Limit MCPR 

The fuel cladding integrity safety limit MCPR for the 7 x 7 fuel is 1.06. It is based on the GETAB statistical analysis which assures that 99.9% of the fuel rods in the core are expected to avoid boiling transition. The uncertainties in the core and system operating parameters and the GEXL correlation, Table 1-1 of the licensee's submittal, are treated in reference 2 for the unplugged core. Table 5-1 of reference 3 provides the same information for the plugged FitzPatrick core. Both of these references combine the uncertainties in the operating parameters with the relative bundle power distribution in the core to form the basis for the GETAB statistical determination of the safety limit Minimum Critical Power Ratio (MCPR). The tabulated lists of uncertainties for FitzPatrick Nuclear plant are the same or conservative with respect to those reported in NEDO-10958(l) and NEDO20340(4) which are acceptable. Table 5-1 of the later submittal (reference 3) reflects acceptable inclusion in the statistical analysis of effects due to plugging of the core support plate bypass holes (i.e., inclusion of TIP reading uncertainty due to bypass region voids).  

"-I'
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The reactor core selected for the generic GETAB statistical analyses 
that incorporate the operating parameters, fuel design (R factor*), and 
dEXL correlation uncertainties is a typical 251/764 core. This selected 
core is under the same reactor class as is the FitzPatrick core but the 
selected core is larger. Thus, the GETAB analysis results provide a 
fuel cladding integrity safety limit MCPR of 1.06 which is conservatively 
applied to the FitzPatrick reactor. Comparison of the licensee submitted 
bundle power distributions(2) used for the GETAB application and that 
for the actual operation of the FitzPatrick reactor illustrate use of 
more high power bundles in the GETAB analysis which result in a con
servative value of 99.9% statistical limit MCPR.  

We conclude that the proposed fuel integrity safety limit, a MCPR of 
1.06, is acceptable to prevent fuel damage for the FitzPatrick current 
fuel cycle.  

Operating Limit MCPR 

Various transient events will reduce the MCPR. To assure that the 
fuel cladding integrity safety limit (MCPR of 1.06) is not exceeded 
during anticipated abnormal operational transients, the most limiting 
transients have been analyzed to determine which one results in the 
largest reduction in minimum critical power ratio (MCPR). The licensee 
has submitted the results of the transient analyses which contribute a 
significant decrease in MCPR.(2, 3 ,5 ) Types of transients evaluated 
were loss of flow, pressure and power increase, and coolant temperature 
decrease. The most limiting transients in the stated categories were 
2-pump trip, load rejection without bypass, and loss of feedwater heating.  
Of these three, the most limiting transient was load rejection without 
bypass resulting in a AMCPR of 0.31 once proper inclusion of effects due 
_to "core plugging" have been incorporated (reference 3). Addition of 
thisAMCPR to the safety limit MCPR gives the minimum operating limit 
MCPR required to avoid violation of the safety limit, should this limit
ing transient occur.  

The transient analyses were evaluated with the end-of-cycle scram 
reactivity insertion rates that include an acceptable design conservatism 
factor (see figure 7-1 reference 3). The licensee's submitted initial 
condition parameters (ý) used for the worst operational transient analysis 
are acceptable. The initial MCPR assumed in the transient analyses was 
equal to or greater than the established operating limit MCPR of 1.37.  

*The R factor is a parameter which characterizes the local peaking pattern 
with respect to the most limiting rod.
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Conservatism was applied in the determination of the required operating 
limit MCPR because the axial and local peaking were assumed to take 
place at the beginning of the fuel cycle and the peak of the axial 
power shape was assumed to occur in the mid-plane (node 12; APF of 
1.40). This is the worst consistent set of parameters that is supported 
by a GE study(l) which has shown the required operating MCPR to be a 
function of the location of axial peak. The required MCPR's are 
essentially independent of peak location for power distributions that 
peak in the middle and upper portions of the core. However, for power 
distributions that peak near the bottom of the core, the required 
MCPR is reduced.  

The applied R factors of 1.098 (1.154 for low enrichment bundles) for 
7 x 7 fuel are taken at the beginning of cycle to reasonably bound the 
expected operating conditions. During the cycle the local peaking 
and therefore the R factors are reduced while the peak in the axial 
shape moves toward the bottom of the core. Although the operating limit 
MCPR would be increased by approximately 1% by the reduced and end-of
cycle R factors, this is offset by the reduction in MCPR resulting 
from the relocation of the axial peak to below the midplane.  

Rod Withdrawal Error Transient 

The licensee discussed the rod withdrawal error transient in terms of 
worst case conditions. (3,6) The analysis shows that the local power 
range monitor subsystem (LPRM's) will detect high local powers and 
alarm. However, if the operator ignores the LPRM alarm, the rod block 
monitor subsystem (RBM) will stop rod withdrawal while the critical 
power ratio is still greater than the 1.06 MCPR safety limit, and the 
cladding plastic strain limit of one percent is not exceeded. We 
conclude that the consequences of this localized transient are accept
able.  

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 Technical Specifications limiting conditions for operation, Figure 
3.1.1. This requires the licensee to maintain the required operating 
MCPR greater than 1.37 times the Kf factor for core flows less than 
rated. The Kf factor curves were generically derived to assure that the
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most limiting transient occurring at less than rated flow will not 
result in a MCPR below the safety limit of 1.06. We conclude that 
the submitted safety analyses of abnormal operational transients for 
FitzPatrick Nuclear Power Plant are acceptable. The minimum operat
ing limit MCPR established for FitzPatrick that is required to avoid 
violation of the Safety Limit MCPR, should the most limiting transient 
occur, is acceptable.  

Overpressure Protection 

The licensee submitted an overpressure analysis in order to demonstrate 
that an adequate margin exists below the ASME code allowable pressure 
of 110% of vessel design pressure. The transient was the closure of 
all main steam isolation valves with high neutron flux scram. The 
analysis was performed based on a 104% steady state power level with 
the end of cycle scram reactivity applicable to the initial Ccurrent) 
fuel cycle, no credit for relief valve operation, and all safety valves 
operable. The peak pressure at the bottom of the vessel was calculated 
to be 1310 psig yielding a margin of 65 psig below the allowable 1375 
psig ASME code limit C(10% of the 1250 psig design pressTe). In addition, 
the licensee referenced results of a sensitivity study (7i performed for 
BWR-4 reactors indicating that for one failed safety valve the results 
would increase about 20 psi which would still leave a margin of 45 psi 
for the required analysis with one failed valve.  

We find the overpressure analysis acceptable on the basis that the 
sensitivity study with one failed valve shows considerable margin below 
the allowable limit.  

ECCS Appendix K Analysis 

On December 27, 1974, the Atomic Energy Commission issued an Order 
for Modification of License implementing the requirements of 10 CFR 
SO.46 "Acceptance Criteria for Emergency Core Cooling Systems for 
Light 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 reevaluation of ECCS cool
ing performance calculated in accordance with an acceptable evaluation 
model which conforms with the provisions of 10 CFR Part 50, 50.46.?? 
The Order also required that the evaluation shall be accompanied by 
such proposed changes in Technical Specifications or license amendments 
as may be necessary to implement the evaluation results.
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On December 23, 1975, the licensee submitted an evaluation of the 
ECCS performance for the design basis piping break including the 
effects of plugged bypass flow holes and a modified LPCIS, for 
FitzPatrickN8) along with a proposed amendment requesting changes to 
the Technical Specifications to implement the results of the evaluation.  
The licensee incorporated further information relating to the details 
of the ECCS evaluation by letters dated January 16, 1976(9) and 
January 29, 1976,(10) (which referenced an earlier July 24, 1975(11) 

submittal) to show compliance to the 10 CFR 50.46 criteria and Appendix 
K to- 10 CFR Part 50.  

The Order for Modification of License issued December 27, 1974, stated 
that evaluation of ECCS cooling performance may be based on the vendor's 
evaluation model as modified in accordance with the changes described 
in our Safety Evaluation Report of the FitzPatrick Nuclear Power Plant 
dated December 27, 1974.  

The background of our review of the General Electric (GE) ECCS model 
and their application to FitzPatrick is described in the Safety Evaiuation 
Report (SER) for that facility dated December 27, 1974. The December 27, 1974 

SER was issued in connection with the Order. The bases for acceptance 
of the principal portions of the evaluation model are set forth in the 
Status Report of October 1974 which are referenced in the December 27, 1974 
SER. The December 27, 1974, SER also describes the various changes 
required in the earlier GE evaluation model. Together the December 27, 1974 SER 
and the Status Report and its Supplement, describe an acceptable ECCS 
evaluation model and the basis for our acceptance of the model. The 
FitzPatrick evaluation which is covered by this SER properly conforms to 
the accepted model.  

With respect to reflood and refill computations, the FitzPatrick analysis 
was based on a modified version of the SAFE computer code, with explicit 
consideration of our recommended limitations. These are described in 
the December 27, 1974 SER. The FitzPatrick evaluation did not attempt 
to include any further credit for other potential changes which the 
December 27, 1974 SER indicated were under consideration by GE at that 
time.  

During the course of our review, we concluded that additional individual 
break sizes should be analyzed to substantiate the break spectrum curves 
submitted in connection with the evaluations provided.

U-
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We also requested that other break locations be studied to substantiate 
that the limiting break location was the recirculation line.  

The additional analyses were provided by incorporating by reference 
analyses which were provided for Brunswick 2, 11) the lead plant for 
FitzPatrick after the LPCI modification was made. These analyses 
supported the earlier submittal which concluded that the worst 
break was the complete severence of the recirculation discharge line.  
These additional calculations provided further details with regard to 
the limiting location and size of break as well as worst single failure 
for the FitzPatrick design. The limiting break, which is the design 
basis accident, is the complete severence of the recirculation dis
charge line assuming a failure of the LPCI injection valve.  

We have reviewed the evaluation of ECCS performance submitted by the 
Power Authority of the State of New York for FitzPatrick Nuclear 
Power Plant and conclude that the evaluation has been performed wholly 
in conformance with the requirements of 10 CFR 50.46(a). Therefore, 
operation of the reactor would meet the requirements of 10 CFR 50.46 
provided that operation is limited to the maximum average planar 
linear heat generation rates (MAPLHGR) of figures DSA and D5B of the 
Power Authority of the State of New York submittal of December 1975 
(reference 8) and to a minimum critical power ratio (MCPR) greater 
than 1.18. We note that the analyses submitted properly reflect effects 
due to: (1) recent plugging of the bypass flow holes in the core 
support plate (i.e., predicted reflooding is somewhat delayed) and (2) 
due to the LPCI modification (i.e., single failure assumptions allowing 
an increase in the MAPLHGR limit). However, certain changes must be 
made to the proposed technical specifications to conform with the 
evaluation of ECCS performance.  

Credit is now taken for flow from one LPCI loop for the largest suction 
line break. The other LPCI loop is lost due to assumed single failure.  
If no LPCI flow were available, as would be the case if the nonsingle 
failed loop were inoperable, the suction line break would be more 
limiting than the discharge line break which was analyzed herein as the 
limiting break. For this reason, the plant will be required to operate 
no more than seven days with one inoperable LPCI loop or pump.  

The largest recirculation break area assumed in the evaluation was 2.336 
square feet. This break size is based on operation with a closed valve 
in the equalizer line between the two recirculation loops. Therefore, 
a license condition has been added which prohibits reactor operation 
unless the valve in the equalizer line is closed.
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The ECCS performance analysis assumed that reactor operation will be 
limited to a MCPR of 1.18. However, a more limiting technical 
specification limits operation of the reactor to a MCPR of 1.37 for 
7 x 7 fuel based on consideration of a turbine trip transient with 
failure of bypass valves. A statement has been added to the bases 
for the MCPR limiting condition of operation indicating that the 
MCPR value used in the ECCS performance evaluation has been 
appropriately considered.  

An evaluation was not provided for ECCS performance during reactor 
operation with one recirculation loop out of service. Therefore, 
a license condition has been added which prohibits reactor operation 
under such conditions.  

The licensee submitted ECCS LOCA analysis is in conformance to the 
requirements of Appendix K to 10 CFR Part 50. The reactor operating 
restrictions based on the submitted analysis are noted elsewhere in 
this Safety Evaluation.  

Low Pressure Coolant Injection System (LPCIS) Modification 

We issued a Safety Evaluation (1S) dated January 15, 1976, authorizing 
installation, but not use, of a modified LPCIS at FitzPatrick.  
The acceptability of the LPCIS modification was addressed in that 
document with the exception of the emergency electrical distribution 
system.  

Our review of the swing bus arrangement currently installed in the 
FitzPatrick emergency electrical distribution system to the LPCIS has 
shown it to be questionable. There are certain undetectable failures 
within the transfer circuitry that, if present when the bus transfer 
were required, could prevent the bus from transferring to its alternate 
source. There are also certain single failures that could tie the 
two diesel generator sets together through either of the swing buses.  
We informed the licensee that this design was questionable and that
separate and independent buses would be required to bring the 480-volt 
portion of the onsite emergency power system into conformance with 
the recommendations of Regulatory Guide 1.6.  

In order to alleviate the problem of potential undetected failure prior 
to completion of any required electrical modifications, we shall place 
a technical specification requirement on these transfer circuits that 
they be tested bi-monthly.
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The licensee, in a letter to NRC dated January 8, 1976, stated, "In the 
event that we are unable to demonstrate the present power supply (swing 
bus arrangement) to the modified LPCIS is safe and reliable and within 
the NRC regulations, the Authority will design and implement a revised 
power system no later than the first major refueling shutdown which is 
presently scheduled for late 1977." This commitment from the licensee 
with the added surveillance Technical Specifications on the existing 
swing bus arrangement, represents a satisfactory interim emergency 
power supply to the LPCIS.  

The loop selection logic circuitry of the LPCIS has been removed from 
the control room panels. Removal of this logic circuitry allows both 
injection valves to open, given an accident signal, no matter where 
the pipe break is located. Opening both injection valves requires 
that the RHR crosstie valve remain closed during normal plant operations 
and accident conditions. The licensee has altered the keylock switch 
on the control room panel which operates the crosstie valve from 
keylock open to keylock close, and the crosstie valve circuit breaker 
at the motor control center cubical is padlocked open with the valve 
closed. An annunciator has been added to alarm whenever the crosstie 
valve is open. We find these changes to be an acceptable method of 
assuring that this valve will remain closed during normal plant operation 
and accident conditions and are, therefore, acceptable.  

Due to the elimination of the loop selection logic, the accident 
initiation signals have been rewired to direct (1) both LPCI injection 
valves to open, (2) both recirculation loop discharge valves to close 
when reactor pressure decreases to an appropriate setting and (3) LPCI 
pumps to start from two divisions instead of one (i.e., each pump and 
valve will receive a one-out-of-two logic initiation) upon detection 
of accident conditions.  

The LPCI system redundant injection valves, pumps and recirculation 
valves are controlled by a-c control power relays in their control 
circuitry. These relays are in turn controlled by redundant 125-volt d-c 
output relays provided in each actuation train in the LPCI logic panels.  
This assures that failure of the 120-volt d-c power supply of either 
train will not prevent operation of any valve and pump in either train.  
Separation has been provided within the logic panels and wiring between 
the two logic panels is run through separate conduit. Separation 
of A & B circuits is maintained by the conduit so that any assumed 
failure of a conduit run will not prevent the operation of the redundant 
or "associated control systems. We conclude that these design changes 
do not compromise the separation and independence of the two safety 
trains and are acceptable.
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CONCLUSION 

We have concluded, based on the considerations discussed above, that: 
(1) there is reasonable assurance that the health and safety of the 
public will not be endangered by operation in the proposed manner, 
and (2) such activities will be conducted in compliance with the 
Commission's regulations and the issuance of this amendment will not 
be-inimical to the common defense and security or to the health and 
safety of the public.  

Dated: M 1 21978
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UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-333 

POWER AUTHORITY OF THE STATE OF NEW YORK 

AND 

NIAGARA MOHAWK POWER CORPORATION 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

AND NEGATIVE DECLARATION 

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

(the Commission) has issued Amendment No. 14 to Facility Operating License 

No. DPR-59 issued to Power Authority of the State of New York and Niagara 

Mohawk Corporation which revised Technical Specifications for operation 

of the James A. FitzPatrick Nuclear Power Plant, located in Oswego County, 

New York. The amendment is effective as of its date of issuance.  

The amendment modifies the provisions in the Technical Specifications 

relating to Limiting Conditions for Operation associated with the Emergency 

Core Cooling System (ECCS),with plugged bypass flow holes, and Reactor 

Core Critical Power Limits and provides for modification of the ECCS to 

improve its performance in accordance with the licensees' application for 

amendment dated July 9, 1975.  

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

Notices of Proposed-Issuance of Amendment to Facility Operating License 

in connection with this action were published in the FEDERAL REGISTER 

on August 8, 1975 (40 F.R. 3289), January 9, 1976 (41 F.R. 1657), and 

January 19, i976-(41 F.R. 2695). No request for a hearing or petition 

for leave to intervene was filed following the notices of the proposed 

actions.  

The Commission has prepared an environmental impact appraisal for the 

revised Technical Specifications and has concluded that an environmental 

impact statement for this particular action is not warranted because there 

will be no environmental impact attributable to the proposed action other 

than that which has already been predicted and described in the Commission's 

Final Environmental Statement for the James A. FitzPatrick Nuclear Power 

Plant issued March 1973, and that a negative declaration to this effect 

is appropriate.  

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

cation for amendment dated July 9, 1975, as supplemented July 24, 1975, 

August 1, 1975, September 12 and 22, 1975, October 28, 1975, December 23, 1975, 

January 6, 8, 14, 16, 23, 26, 27, and 29, 1976, and February 5 and 11, 1976, 

(2) Amendment No. 14 to License No. DPR-59, (3) Amendment Nos. 8 and 

9, issued January 15 and 30, 1976, respectively, (4) the Commission's 

related Safety Evaluation, and (5) the Commission's Environmental Impact 

Appraisal. All of these items are available for public inspection 

at the Commission's Public Document Room, 1717 H Street, N.W., Washington, 

D.C., and at the Oswego City Library, 120 E. Second Street, Oswego, New 

York.



A copy of items (2), (3), (4), and (5) may be obtained upon request 

addressed to the U. S. Nuclear Regulatory Commission, Washington, D.C.  

20555, Attention: Director, Division of Operating Reactors.  

Dated at Bethesda, Maryland, this 12th day of Marýh 1976.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operating Reactors


