
UNITED STATES 

-NUCLEAR REGULATORY COMMISSION 4 
WASHINGTON, D. C. 20555 

Docket No. 50-271 (7

Yankee Atomic Electric Company NOV 1 2 1975 

ATTN: Mr. Robert H. Groce 
Licensing Engineer 

20 Turnpike Road 
Westboro, Massachusetts 01581 

Gentlemen: 

jhe1Cominission has issued the enclosed Amendment No. 18 to Facility 

License No. DPR-28 for the Vermont Yankee Nuclear Power Station.  

This amendment includes Change No. 29 to the Technical Specifications, 

and is in response to your requests dated May 28, 1975 and July 30, 1975, 

as supplemented September 15 and 22, 1975.  

The amendment revises the provisions in the facility Technical Speci

fications to permit operation of the facility (1) using operating limits 

based on the General Electric Thermal Analysis Basis (GETAB), and 

(2) using modified operating limits based upon an evaluation of ECCS 

pcrformance calculated in accordance with an acceptable evaluation 

model that conforms to the requirements of the Commission's regulations 

"in 10 CFR § 50.46. The amnendment modifies various limits established 

in accordance with the Commission's Interim Acceptance Criteria, and 

with respect to Vermont Yankee, terminates the further restrictions 

imposed by the Commission's December 27, 1974 Order For Modification 

of License, and imposes instead, limitations established in accordance 

with the Commission's Acceptance Criteria for Emergency Core Cooling 

Systems for Light Water Nuclear Power Reactors, 10 CFR § 50.46.  

he have evaluated the potential for environmental impact associated 

with operation of the facility in the proposed manner. From this 

evaluation, we have determined that there will be no change in effluent 

types or total amounts, no increase in authorized power level, and 

no significant environmental impact attributable to the proposed action.  

Hlaving made this determination, we have further concluded pursuant to 

10 CFR Part 51, § 51.5(c)(1) that no environmental impact statement 

ilecd be prepared for this action. Copies of the related Negative 

Leclaration a-d supporting Environmental Impact Appraisal are enclosed.  

As required by Part 51, the Negative Declaration is being filed with 

the Office of the Federal Register for publication.



Yankee Atomic Electric Company 

Copies of the related Safety Evaluation and the Federal Register Notice 

are also enclosed.  

Sincerely, 

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

Enclosures: 
1. Amendment No. 18 
2. Negative Declaration 
3. Environmental Impact Appraisal 
4. Safety Evaluation 
5. Federal Register Notice 

cc w/encls: 
See next page



Yankee Atomic Electri -ompany

cc: wfenclosures: 
Mr. James F. Griffin, President 

Vermont Yankee Nuclear Power Corporation 

77 Grove Street 
Rutland, Vcrmont 05701 

Mr. Donald E. Vandenburgh, Vice President 

Vermont Yankee Nuclear Power Corporation 

Turnpikc Road, Route 9 

I'Iest.boro, Massachusetts 01581 

John A. Ritsher, Esquire 

Ropes and Gray 
225 Franllin Street 
Boston, Massachusetts 02110 

Grcgor I. McGregor, Esquire 

Assi.'tant AtIorney General 

Departmr:ent of the Attorney General 
St.ate },usc, Pornm 370 
F c :',, }Mss.chuscetts 02133 

R. chi: rd F. AyreCs, Esquire 
N. tI: a1Resour :es 1)efense Council 

1710 N Stree N. W 
Wasington 1, I). C. 20036 

Honorable 1. Jerome Diamond 

Allt,-incy Genera) 
St 'Ia" of Verimlont 
109 State Street 
Pavilion Office Buildidng 

MontpIfe ier, Vermont 05602 

John A. Calhoun 
Assistant Attorney General 

Statc of V'er"aont 
109 Ste Street 

Pav\ilon Office Building 

ont pe1 ier, Ve-miont 05602 

Ant nny Z. Ro3 sman, Escqui re 

lwer]in, Roi sman and Kessl er 

1712 N St reet, N'. W.  

Wasýing- on, 1). C. 20036

John R. Stanton, Director 
Radiation Control Agency 

Hazen Drive 

Concord, New Hlampshire -03301 

John W. Stevens 

Conservation Society of Scuth-cr": 

Vermont 
P. 0. Box 256 

Townshend, Vermont 05353 

Mr. David M,. Scott 
Radiation ftealth Engineer 

Agency of Human Services 
Division of Occupational Health 

P. 0. Box 607 

Barre, Vermont 05641 

New England Coalition on 
Pol luti on 

Hlll] and Dale Farm-.  

e,'cst Hi].l - Faraway Rc
Putney', Vermont 0 3'6 

Brooks Memorial library 
224 Main Street 

Brattlebero, Vermont 05 3 01 

Chairman, \'erevmont Public 
Service PFoard 

120 State Street 

Montpelicr, Vermont 05602 

.Mr. Raymond H. Puffer 
* Chairman 

Board of Selectman 

Vernon, Vermont 03354 

cc w/enclosures and c. of 
VY's filings dtd. 7/30, 9/15 &9K1 

Mr. Richard V. DeGr s e 
Public Service Board 

7 Schoo) Street 

Montpelier, Vermont 05602
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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C, 20555 

VERMONT YANKEE NUCLEAR POWER CORPORATION 

. DOCKET NO. 50-271 

VERMONT YANKEE NUCLEAR POWER STATION 

AMENDMENT TO FACILITY OPERATING LICENSE 

I 
IAmendment No. 18 
License No. DPR-28 

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

A. The applications for amendment by Vermont Yankee Nuclear Power 
Corporation (the licensee) dated May 28, 1975 and July 30, 
1975, as supplemented September 15 and 22, 1975, comply 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. Tlere 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, the license is amended by a change to the Technical 

Specifications as indicated in the attachment to this license 
amendment and Paragraph 3.B of Facility License No. DPR-28 is 
hereby amended to read as follows:

- 1. ý I I . .- - - -- - ý -1: - I ..- - .1-- 1 ý 7- - -- l- .11-1 ý -;-- ý.- .
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"B. Technical Specifications 

The Technical Specifications contained in Appendices 

A and B, as revised, are hereby incorporated in the 

license. The licensee shall operate the facility in 

accordance with the Technical Specifications, as revised 

by issued changes thereto through Change No. 29." 

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

FOR THE NUCLEAR REGULATORY COIISSION 

Karl R. Goller, Assistant Director 

for Operating Reactors 

Division of Reactor Licensing 

Attachzeu't: 
Chcan•c N,.. 29 to the 

Technical Specifications 

Date of Issuance: 

1 November 12, 1975 
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ATTACHMENT TO LICENSE ANIENDMENT NO. 18 

CHANGE NO. 29 TO THE TECHNICAL SPECIFICATIONS 

FACILITY OPERATING LICENSE NO. DPR-28

DOCKET NO. 50-271

Revise Appendix A as follows:

Remove Pages

iii - iv 
2 
5 - 19 
21 
31 
47 - 48 
64 -,6S 
71 
77 - 78 
85 
92R 
96 - 98 
101 - 102 
104 
108 
110 
122 
124 

18] - 187

Insert Pacges 

iii - iv 
2 
5 - 19 
21 
31 
47 - 48 
64 - 65 
71 
77 - 78 
85 
92 
96 - 98 
101 - 102 
104 
108 
110 
122 - 122-a 
124 
180-a - 180-r 
18] - 187
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VYNPS

G. Tnstrum : Functional Test -'An instrument 

funct/Iona i test means the injection of a 

*;fmul~itc signal into the instrument pri

,, ,;,ý-or, to verify the proper instru
:,:A 1!,innel response, alarm, and/or 

iii in , i In,; action.  

I1. j'c System Functional Test - A logic system 
functLonal test means a test of all relays 
and contacts of a logic circuit from' sensor 
to activated device to insure all components 
are operable per design intent. Where possible; 
action will go to completion, i.e., pumps 
will be started and valves opened.  

I. Minimum Critical Power Ratio - The Minimum 
Critical Power Ratio is defined as the ratio 
of that power in a fuel assembly which is 

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

"J.. Mode - The reactor mode is that which is 
established by the mode-selector-switch.  

K. Operable - A system or component shall be con
sidered operable when it is capable of performing 
its intended function in its required manner.  

L. Operating - Operating means that a system or 
component is performing its intended functions 
in its required manner.  

M. Operating Cycle - Interval between the end of 
one refueling outage and the end of the next 
subsequent refueling outage.

0. Primary Containment Integrity - Primar• ontain
ment integrity means that the drywell and pres
sure suppression chamber are intact and all of 
the following conditions are satisfied: 

1 . All mLaua! containment isolIaton va'ves on 
lines connecting to the reactor coolant 
system or containment which are not required 
to be open during accident conditions are 
closed.  

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

3. All automatic containment isolation valves( 

are operable or deactivated in the isolated 
position.  

4. All blind flanges and manways are closed.  

P. Protective Instrumentation Definitions 

1. Instrument Channel - An instrument channel 
means an arrangement of a sensor and 
auxiliary equipment required to generate 
and transmit to a trip system a single 
trip signal related to the plant para
meter monitored by that instrument channel.  

2. Trip System - A trip system means an arran 

ment of instrument channel trip signals an[ 

auxiliary equipment required to initiate 
action to accomplish a protective trip 
function. A trip system may require one 
or more instrument channel trip signals

Peaking Factor - The ratio of the fuel rod heat 
flux to the hTat flux of an average rod in an 
identical geometry bundle operating at the 
average core power.

noOV I 2 b75
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(
1.1 SAFETY LIMIT 2.1, LIMITING SAFETY SYSTEM SETTING

2.1 FUE:L CT,,,DIG INTE.RITY

Applies to 'the interrelated variable associated 
with fuel thermal behavior.

O'bec tive:

To establish limits below which the integrity 
of the fuel cladding is preserved.  

Speci fication: 

A. Bu__ndle Safety Limit (Reactor Pressure 
>800 psia and Core Flow >10% of Rated) 

When the reactor pressure is >800 psia 
and core flow is >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.

Arplies to trip settings of the instruments and devices 
which arc provided to nrevent the nuclear system safety 
limits from being exceeded.

Objcctive:

To define the level of the process variable at which 
automatic protective action is initiated.  

SDecif ication: 

A. Trip Settings 

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

1. Neutron Flux Trip Settings 

a. APRM Flux Scram Trip Setting (Run Mode)

29

When the Mode Switch is in the RUN position, 
the APEM flux scram trip setting shall be as 
shown on Figure 2.1.1 and shall be: ( 

S < 0.66W + 54% 

where: 

S = Setting in percent of rated thermal 
power (1593 MWt)

W = percent rated drive flow where 100Z 
rated drive flow is that flow 
equivalent to.48 x 106 lbs/hr core 
flow.

5
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1.1 SAFETY LIMIT 2.1 LIMITING SAFETy SYSTEM SETTING
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VYN-F S

1 T.TMTTTN( SqAFETY SYSTEM SETTING
1.1 Safety Limit ... .  

In the event of operation with a maximum 

total peaking factor (MTPF) greater than 

the design value of A, the setting shall 

be modified as follows:

S < (0.66 W + 54%) A MTPF

where: 

A = 2.62 for 7 x 7 fuel 

= 2.44 for 8 x 8 fuel 

MTPF = The value of the existing maximum 
total peaking.factor.

( 
29

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.  

b. Flux Scram Trip Setting (Refuel or 

Startup and Hot Standby Mode) 

When the reactor mode switch is in the REFUEL 

or STARTUP position, the intermediate range 

monitor (IRM) scram shall be set at less than 

equal to 15% of rated neutron flux. The IRM 

flux scram setting shall be <120/125 of scale.

o'r

B. Core Thermal Power Limit (Reactor Pressure 

<800 psia or Core Flow <10% of Rated) 

When the reactor pressure is <800 psia or 

core flow <10% of rated, the core thermal 

power shall not exceed 25% of rated 

thermal power.

B. APRM Rod Block Trip Setting

The APRM rod block trip setting shall be as shown 
in Figure 2.1.1 and shall be: 

SRB-0. 6 6 W + 42%

5-a
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VY NIPS 

2.1 LIMITING SAFETY SYSTEM SETTING 
1.1 SAFETYhLIMIT 

where'.

Pcwer Transient 

To ensure that the Safety Limit.  

established in Specification I.l.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.

5RB = Rod block setting in percent of 
rated thermal power 1593 MTt 

W = percent rated drive flow where 

100% rated drive flow is that 

flow equivalent to 48 x 106 lbs/hr 

core flow.  

In the event of operation with a maximum 

total peaking factor (MTPF) greater than 

the design value of A, the setting shall be 

modified as follows: 

SRB < (0.66 W + 42%) A 

-- MTPF 

where: 

A = 2.62 for 7 x 7 fuel 

= 2,44 for 8 x 8 fuel 

MTPF = The value of the existing maximum 

total peaking factor.

6

29
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1.1 SAFETY LIMIT 2.1 LTMTTTNG, SAFETY SYSTEM SETTING

29 C. Whenever the reactor is shutdown with 

irradiated fuel in the reactor vessel, the 
water level shall not be less than 12 inches 
above the top of the active fuel when it is 
seated in the core.

C. Reactor low water level scram setting shall be 
at least 127 inches above the top of the active 
fuel.  

D. Reactor low low water level emergency core cooling 
system (ECCS) initiation shall be at least 82.5 
inches above the top of the active fuel. (

E. Turbine stop valve scram shall be less than or 
equal to 10% valve closure from full open.  

F. Turbine control valve fast closure scram shall, when 
operating at greater than 30% of full power, trip upon 
actuation of the turbine control valve fast 
closure relay.  

G. Main steamline isolation valve closure scram 
shall be less than or equal to 10% valve closure 
from full open.

H. Main steamline low pressure initiation of main 
steamline isolation valve closure shall be at 
least 850 psig.

4
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(
Bases: 

1.1 Fuel Cladding Integrity 

A. Fue! Cladding Integrity Limit at Reactor Pressure> 800 psia and Core Flow>10% of Rated 

The fuel cladding integrity safety limit is set such that no fuel damage is calculated to occur if 

the limit is not violated. Since the parameters which result in fuel damage are not directly 

observable during reactor operation the thermal and hydraulic conditions resulting in a departure 

from nucleate boiling have been used to mark the beginning of the region where fuel damage could 

occur. Although it is recognized that a departure from nucleate boiling would not necessarily 
29 

result in.damage to BWR fuel rods, the critical power at which boiling transition is calculated 

to occur has been adopted as a convenient limit. However, the uncertainties in monitoring the 

core operating state and in the procedure used to calculate the critical power result in ai 

uncertainty in the yalue of the critical power. Therefore the fuel cladding integrity safety limit 

is defined as the critical power ratio in the limiting fuel assembly for which more than 99.9% of 

the fuel rods in the core are expected to avoid boiling transition considering the power distribution 

within the core and all uncertainties.  

The Safety Limit MCPR is determined using the General Electric Thermal Analysis Basis, GETAB (1), 

which is a statistical model that combines all of the uncertainties in operating parameters and the 

procedures used to calculate critical power. The probability of the occurrence of boiling transition 

is determined using the General Electric Critical Quality (X) - Boiling Length (L), GEXL, correlation.  

9
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1.1 (• c.) ( 
The GEXL correlation is valid over the range of conditions used in the tests of the data used to develop 

the correlation. These conditions are: 

Pressure:. 800 to 1400 psia 

Mass flux: 0.1 to 1.25 106 lb/hr 

Inlet Subcooling: 0 to 100 Btu/lb 

Local Peaking: 1.61 at a corner rod to 
29 

1.47 at an interior rod ( 

Axial Peaking: Shape Man/Avg.  

Uniform 1.0 

Outlet Peaked 1.60 

Inlet Peaked 1.60 

Double Peak 1.46 and 1.38 

Cosine 1.39 

Rod Array 16, 64 Rods in an 8 x 8 array 

49 Rods in a 7 x 7 array 

The required input to the statistical model are the uncertainties listed on Table 2.1-1, the nominal values 

of the core parameters listed in Table 2.1-2, and the relative assembly power distribution shown in Table 2.1-3.  

Table 2.1-4 shows the R-factor distributions that are input to the statistical model which is used to 

establish the safety limit MCPR. The R-factor distributions shown are taken near the beginning of the 

fuel cycle.  

2Jj
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1.1 (con" 
(I) 

NEOl95 ~The power distributiO.

The basis for the uncertainty in the GEXL correlation is given in 

is based on a typical 764 assembly core in which the rod pattern was arbitrarily chosen to produce a 

skewed power distribution having the greatest number of assemblies at the highest power levels. The worst 

distribution in Vermont Yankee during any fuel cycle would not be as severe as the distribution used in 

the analysis.  

B. Core Thermal Power Limit (Reactor Pressureýý800 psia or Core Flow10% of Rated) 
29 

At pressures below 800 psia, the core 
elevation pressure drop (0 power, 0 flow) 

is greater than 4.56 psi.( 

At low power and all flows this pressure differential is maintained in the bypass region of the core.  

Since the pressuie drop in the bypass region is essentially all elevationhead, the core pressure drop 

at low power and all flows will always be greater than 4.56 psi. Analyses show that with a flow of 28 x 103 

lbs/hr bundle flow, bundle pressure drop is nearly independent of bundle power and has a value oi 3.5 psi.  

Thus, the bundle flow with a 4.56 psi driving head will be greater than 28 x 10 lbs/hr irrespective of 

total core flow and independent of bundle power for the range of bundle powers of concern. Full scale ATLAS 

test data taken at pressures from 14.7 psia to 800 psia indicate that the fuel assembly critical power 

at this flow is approximately 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 800 psia or 

core flow less than 1% is conservative.  
4 

C. Power Transient 

Plant safety analyses have shown that the scramns caused by exceeding any safety setting will assure that the 

Safety Limit of Specification 1.1.1A or 1.1.1B will not be exceeded. Scram times are checked periodically



to assure the insertion times are adequate. The thermal power transierntresulting 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 necessarily 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 supported by the extensive plant safety analysis.  

The computer provided with Vermont Yankee has a sequence annunciation program which will indicate the 29 

sequence-i-inwhich events such as scram, APRM trip initiation, pressure scram initiation, etc. occur.  

This program also indicates when the scram setpoint is cleared. This will provide information on how long 

a scram condition exists and thus provide some measure of the energy added during a transient. Thus, 

computer information normally will be available for analyzing scrams; however, if the computer infurmation 

should not be available for any scram analysis, Specification 2.1.1C.2 will be relied on to determine if a 

Safety Limit has been violated.  

.D. Reactor Water Level (Shutdown Condition) 

During periods when the reactor is shutdown, consideration must also be given to water level requirements 

due to the effect of decay heat. If reactor water lev.el 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 can be cooled sufficiently should 

the water level be reduced to two-thirds the core height. Establishment of the safety limit at 12 inches 

above the top of the fuel provides adequate margin. This level will be continuously monitored.  

• i 1N N 5 *



1.1 (cont.) 

References 

1. Genieral Electric Thermal Analysis nasis (GETAB): Data, Correlation and Design Application, 

General Electric Co. BWR Systems Department, November 1973 (NEDO-10958).  

2. Process Computer Performance Evaluation Accuracy, General Electric Company BNR Systems Department, 29 

June, 1974 (NEDO-20340).
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Table 1.1-1 

UNCERTAINTIES USED IN THE DETERMINATION 

OF THE FUEL CLkDDING SAFETY LIMIT 

Standard 
Deviation 

(% of Point 

"r Flow 1.76 

"r Temperature 0.76 

Pressure 0.5 

et Temperature 0.2 

al Flow 2.5 

Flow Area 3.0 

Factnr Muiltiplier 10.0

Channel Friction Factor 

Multiplier 

TIP Readings 

Bypass Void effect on TIP 

R Factor 

Critical Power

5.0 

8.7 

3.95 - 4.53 

1.64 

3.6

Nov t 2 1575 12-b

Feewatet 

Feedwate 

Feedwate 

Reactor 

Core Inl 

Core Tot 

Channel

(
29

I
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Table 1.1-2 

NOMINAL \7ALULS OF PAAX3T,.,-TERS USED IN 

THE STATISTICAL ANALYSIS OF FUEL CLADDING INTEGRITY SAFETY LIMIT

Core Thermal Power 

Core Flow 

Dome Pressure 

Channel Flow Area 

R-Factor

1665 M,4t 29 

48.0 iMlb/hr 

1021 psig 

(7 x 7) .1069 ft 2 

(8 x 8) .10665 ft2 

(7 x 7) 1.10 
(8 x 8) 1.084

(

•-.JJ J, 12-c•,.
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Table 1.1-3 

RELATIVE BUDnTtE T)?OT7 r? TST-T-UTTON 

USED IN THE GETAB STATISTICAL ANALYSIS

Range of Relative Bundle Power

1.375 

1.325 

1.275 

1.225 

1.175 

1.125 

1.075 

1.025 

0.175

to 

to 

to 

to 

to 

to 

to 

to 

to

1.425 

1.375 

1.325 

1.275 

1.225 

1.175 

1.125 

1.075 

1.025

Percent of Fuel Bundles Within 
?,,'.,o I:.tcrv~i 

6.6 

3.2 

15.6 

10.8 

6.6

4.9 

9.0 

4.0 

39.3 

Sum = 100

OV , 12-d
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Tablc I.I-4 

R-FACTOR DISTBUIT-ON USED IN OFTAB STAITSTICAL ANALYSIS

7x7 Rod Array

Rod Seauence No.  

1 

2 

3 

4

R-Factor 

1.098 

1.083 

1.075 

1.062 

1.052 

1.042 

1.042 

1.027

R-Factor 

1.100 

1.100 

1.095 

1.095 

1.093 

1.093 

1.092 

S1.077

8x8 Rod Array 

Rod Sequence No.  

1 

2 

3 

4 

5 

6 

7 

8 thru 63

4

12-c

5 

6 

7 

8 thru 49
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2.1 UEL CLADDING .NT-. RIT y 

-•transients ~i.canL=- to oneration o. tao>rSu" U -nit 
..... tho lane prti conditio-s uc to tUe theral power b 

.. - w"r ':Trt n ...... icn in .... ,r/'2 ,it the operting map given ir , 
T . a6 I i t i0--nse 133 oe i of VYNPS and ts rcpr"emis the 

Lt1e -$•"•~ in addition-A , 1593.' , •, •..' C'- ... ' .........  

: teady-state power which shal not nowin-<, • y 

CorjQrvatitsm is incorporatod 'n the transient anayses in estiating the controlling factors, such as void 

reactivity coefficient, control rod scram worth, scrtam -,I y tImr peaking factors, and axial 

"actor c t n b ht to their effect on the 
. ,Iase ' are selected con, y ,.t (Aspet 

apLtransient results as determincd by the current analysis mocel. This ient model, evo 

oyears, has been in operations as a conservative tool for evaluating 

reactor dynamic performance. Results obtained from a General Electric boilin -reactor( 

have been compared with predictions made by the model. The comparisons and results are summarized 

in Reference- 1..  

The absolute value o' the void reactivity coefficient used in the analysis is conservatively 

estimated to be about 25% greater than the nominal maximum value expected to occur during the 29 

core lei... The scram worth used has been deratoce to be equivalent to approxinately 

80/ of the total scram worth of the control rods. The scram delay time and rate of rod 

insertion allowed by the analyscs are conservatively set equal to the longest delay and slow

est insertion rate acceptable by Technical Specifications. The effect of scram worth, scram 

delay tim-_ and rod insertion rate all conservatively app'•icd are of grcatest si.,-,icance in 

te early ortion of t~he nc tive rca c t iv i ty-I. as ner-on 4id insertion of ncgative reactivity is 

assurgd by the time requirements for 5% and 20% insertion. BIv the time the rods are 60% inserted 

approxim",tely four dollirs of negative reactivity have been inserted which strongly turns the 

transient, and accomplishes the desired effect. The times for 50% and 90% insertion are given to 

assure proper complction of the expected performance in the earlier portion of the transient, and 

to establish the ultimate fully shutdo.: stacdy-state condition.  

For analyses of the thermal consequences of the transients a M:CrR of 1.28 

is conservatively assumed to exist prier to initiation of the transients.  

This choice of using conservative values of controlling parameters and initiating transients 

at the design power level, produces more an..ers t.an would result by using 

expected values of control parameters and analyzing at higher power levels.  

teady-et ate operation without forced recirculation will not be permitted, except during startup 

testing. The analysis to support operation at various power .and flow relationships ,has considered 

opCra.teion with cIther one or two recirculation pumps.  
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2.1 FUEL CL INGG INTEGRITY (Continued) 

In summary: 

i. The abnormal operational transients were analyzed to a power level of 2.665 MIWt.  

ii. TThe Licensed maximum power level is 1593 ML4c.  

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 alternative method 
of assuming a higher starting power in conjunction with the expected values for the parameters.  

A. Trip Settings 

The bases for individual trip settings are discussed in the following paragraphs. 29 

1. Neutron Flux Trip Settings 

a. APRM4 Flux Scram Trip Setting (Run Mode) 

The average power range monitoring (APR1M) system, which is calibrated using heat balance 
data taken during steady state conditions, reads in percent of rated thermal power (1593 MWt).  
Because fission chambers provide the basic inpute signals, the APRPM system responds directly to 
average neutron flux. During transients, the instantaneous rate of heat transfer from the 
C fuel (reactor thermal power) is less than the instant'aneous neutron flux due to the time 
constant of the fuel. Therefore, during abnormal operational 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 abnormal 
operational transients analyzed violate the fuel Safety Limit and there is substantial 
margin from fuel damage. Therefore, the use of flow referenced scram trip provides even 
additional margin.  

An increase in the APR14 scram trip setting would decrease the margin present before the fuel 
cladding integrity Safety Limit is reached. The APRIK scram trip setting was determined by an 
analysis of margins required to provide a reasonable range for maneuvering during operation.  
Reducing this operating margin would increase the frequency of spurious scrams which hoive an 
adverse effect on reactor safety because of the resulting thermal stresses. Thus, the APIIm 
scram trip setting was selected because it provides adequate margin for the fuel cladding 
integrity Safety Limit-yet allows operating margin that reduces the possibility of 
unnecessary scrams.

14
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YP.M Flux Scram Trip Setting (Run Mode) 

The scram trip setting must be adjusted to ensure that the LHGR 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.'.A.l.a, when the maximum total peaking 

factor is greater than 2.62 for 7x7 fuel an:d 2.44 for gx8 fuel.  

Analyses of the limiting transients show that no scram adjustment is required to assure 

MCP7, >1.05 when the transient is initiated from NCPRZ1. 2 8.  

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

For operation in the startup mode while the reactor is at low pressure, the IRM 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 than that already 

in the system, temperature coefficients are small, and control rod patterns are constrained 29 

to be uniform by operating procedures backed up by the rod worth minimizer.  

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 withdrawals 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 

APR.[ system would be more than adequate to assure a scram before the power could exceed the 

safety limit. The 15 percent IRM scram remains active until the mode switch is placed in the 

RUN position. This switch can occur when reactor pressure is greater than 850 psig.  

The IRM system consists of 6 chambers, 3 in each of the reactor protection system logic channels.  

The IPM is a 5-decade instrument which covers the range of power level between that covered 

by the SRM and the APR1. The 5 decades are covered by the IRM by means of a range swýitch and the 5 

decades are broken down into 10 ranges, each being one-half of a decade in size. The IRT scram 

trip setting of 120/125 of full scale is active in each range of the ITE. For example, if the 

instrument were on range 1, the scram setting would be a 120/125 of full scale for that range; likewise, 

if the instrument were on range 5, the scram would be 120/125 of full scale on that range. Thus, as the 

ITI is ranged up to accommaodate the increase in power level, the scram trip setting is also 

ranged up. The most significant sources of reactivity change during the power increase are due 

to control rod withdrawal. For insequence control rod withdrawal, the rate of change of power is slow 

enough due to the physical limitation of withdrawing control rods, that heat flux is in equilibrium 
with the neutron flux and an TEN scram would result in a reactor shutdown well before any Safety 

Limit is exceeded.
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In order to ensure that the IRM provided adequLae protection against the the single rod 

withdrawal error, a range of rod withdrawal accidents was analyzed. This analysis included 

starting the accident at various power levels. The most severe case involves an initial 

condition in which the reactor is just subcritical and the ITM system is not yet on scale.  

This condition exists at cuarter rod density. Additional conservatism was taken in this 

analysis by assuming that the IRNM channel closest to the withdrawn rod is by-passed. The 

results of this analysis show that the reactor is scrammed and peak power limited to one percent 29 

of rated power, thus maintaining MCPR above 1.06. Based on the above analysis, the IRM 

provides protection against local control rod withdrawal errors and continuous withdrawal 

of control rods in sequence.  

B. APRM Rod Block Trip Setting 

Reactor power level may be varied by moving control rods or by varying the recirculation flow rate. 1 

The APRM system provides a control rod block to prevent rod withdrawal beyond a given point at 

constant recirculation flow rate, and thus to protect against the condition of a vCPR 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. 29 

The margin to the Safety Limit increases as the flow decreases for the specified trip setting 

versus flow relationship; therefore the worst case MCPR which could occur during steady-state 

operation is at 108% of rated thermal power because of the APRM rod block trip setting. The 

actual power distribution in the core is established by specified control rod sequences and is 

monitored continuously by the in-core LPRM system. As with the APPJT scram trip setting, the 

APNý rod block trip setting is adjusted downward if the maximum total peaking factor exceeds 2.62 for 

7x7 fuel and 2.44 for 8:.8 fuel, thus preserving the APPRI rod block safety margin.  

C. Reactor Low Water Level Scram 

The reactor low water level scram is set at a point which will prevent reactor operation with 

the steam separators uncovered, thus limiting carry-under to the recirculation loops. In addition, 

the safety limit is based on a water level below the scram point and therefore this setting 

is provided.
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D. P'c, t o r Low "!ate LeveL c: C3 E "-it" ... P-.: 

.. ... ... c -.. .. -:a -, ,re dr'r- ,Zrnd to ovidO .. ic.JC'C t ccolins to K. (ore tO 

dissipate the energy as sc. te.d Ii .t2-os C 0o.Ln .... Ci.nt and to l uci C1.id 

temperature to weI be.a;.: th'e clad meltin z..-',' :. _, rea-, to limtz clad metai-,, tor reactzioC 

to less than 1%, to assure that core geom.ctry rmjn ,t.  

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

set parameters: the maximum break size, the low water level scram set point, and the EGCS initiation 
se Pont at thfopnnsr o: 

set point. To lower thc ECCS initiation set Dofnt would ncw prevent the -CCS comuonents 

meeting their design criteria. To raise the BCCS initiation set point would be in a safe direction, 

but it would reducc t:ee margin established to prevent actuation of the ECCS during normal operation or ( 

during normally expected transients.  

E. Turbine Stop Valve Closurc Scram Trio Settini 

The turbine sto7 valve closure scram trip anticipates the pressure, neutron flux and heat flux 

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

setting of <10 percent of valve closure from full open, the resultant increase in surface heat 

flux is lim.ited such that MCPR rcnains above 1.06 even during the worst case transient that 29 

assumes the turbine bypass is closed. This scram is bypassed when turbine steam flow is below 

30/. of rated, as measured by turbine first stage pressure.  

F. Turbine Control Valve Fast Closure Scram 

The control valve fast closure scram is provided to limit the rapid increase in pressure 

and neutron flux resulting from fast closure of the turbine control valves due to a load 

rejection coincident with failure of the bypass system. This transient is less severe than the 

turbine stop valve closure with failure of the bypass valves and therefore adequate margin exists. .9 

Gý Main Steam Line Isolation Valve Closure Scram 

The isolation valve closure scram anticipatcs the pressure and flux transients which occur during 

normal or inadvertent i;olition valve closure. With the scram set point at 10% of valve 

closure, there is no increase in neutron flux. 4 

H. Reactor Coolant Low Prc,,;r Tit-iatn o ,ha Stiam isolation Valve Closure 

The low pressure isolation of tic mh steam lines at S50 psig was provided to give protection 

ag.ainst ranid reactor depre..urizctien and the resulting rapid cooldow,.m of the vessel. Advantage was 

taken of tIie scram fc.aLtir ,`",ich occurs w1han th4 m-,ain steam line isolation valve. are closed, 

to provide the reactor siv.;t.:own so th-.t high power pecration at low reactor pressure does noz 

'79, . ;' 2



D. Reactor Lo, Water Level ECCS7nitiatioLilFint 

c sta-,1. cooiig br2 Lo'I c ' ": ,- Cit CCO'Ang 0 o the core to 
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.
Ccre 

to less than 1%, to 
assu e tuat core c. .... ' . .......... t.  

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

set ; mcters t•c mx r eak size, th ow wter level scram set point, and the ECCS initiation 

set point. To lo',.er the z7-CS initiitCon lst -oint wceul-,e nc-t" prevent tao 'CCS components tram 

mee tf thheir design crite-ia. To raise the ,CCS initiation set point would be in a safe direction, 

but it would reduce t*c margin established to prevent actuation of the ECCS during normal operation or 

during normally expected transients.  

E. Turb',ne Sto- Valve Closure Scram Trbi Setting.  

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

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

settin:; of <10 percent of valve closure from full open, the resultant increase in surface heat 

flux is limited such tlhat MCFR remains above 1.06 even during the worst case transient that 29 

assumes the turbine bypass is clos~d. This scram is bypassed when turbine steam flow is below 

30/ of rated, as m-easurecd by turbine first stage pressure.  

F. Turbine Control Valve Fast Closure Scram 

The control valve fast closure scram is provided to limit the rapid inc'rease in pressure 

and neutron flux resulting from fast closure of the turbine control valves due to a load 

rejection coincident "ith failure of the bypass system. This transient is less severe t 

turie s valve closure with failure of the bypass valves and therefore adequate margin 

turbine stop vl 
y2 

G. Nain Steam Line isolation Valve Closure Scram 

The isolation valve closure scram anticipatcs the pressure and flux transients which occur during 

normal or inadvertent isolation valve closure. With the scram set point at 10% of valve 

closure, there is no increase in neutron flu-x.  

..... Co.f .ain Steam isolation Valve Closure 
H, Reactor Coolant Low. pre=ssre InitOl _______ 

Thelo p r i i of th main steam iencs at S50 psig was provid,,d to give protection 

aeA inct rapsid re...ctor ,ep s,.ri~atien and the resulting rapid coo~dawn of the vessel. Advantage was 

,kcfl of the screw ,ur' which occurs whne the .main l' ,,T.•a jine i.otlon valves are closac, 

to v -". so that high power operation at low4 reactor pressure does rot 
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2.1 (Continued) 

occur. Cýeration of the reactor at prossures lover than 850 psi- recuires that the reactor 

mode switch be in the startup position where protection of the fuel cladding integrity 

safety limit is provided by the IRM high neutron flux scram.  

Thus, the combination of main steam line low pressure isolation and isolation valve closure 

scram assures the availability of neutron scram protection over the entire range of 

applicability of the fuel cladding integrity safety limit.

;41sV 15-a
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2.2 LIMITING SAFETY SYSTEM SETTING

1.2 R7.ACTM,0 COOLANT SYSTEM 2.2 RF.ACTOR COOLANT SYSTEM

Applicability:

Applies to limits on reactor coolant system 

pressure.

Objective:

Applies to trip settings for controlling reactor 
system pressure.

Objective:

To establish a limit below which the integrity 
of the reactor coolant system is not threatened 
due to an overpressure condition.

Specification:

To provide for protective action in the event that 
the principle process variable approaches a safety 
limit.

Specification:

The reactor coolant system pressure shall not 
exceed 1335 psig at any time when irradiated 
fuel is present in the reactor vessel.

A. Reactor coolant high pressure scram shall be 
less than or equal to 1055 psig.  

B. Primary system relief and safety valve settings 
shall be as follows: 

1 valve at <1080 psig 
2 valves at <1090 psig 
1 valve at <E100 psig 
2 valves at <1240 psig (safety valves)

16
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1.2 REACTOR COOLANT SYSTEMf 

J.Te reactor coolant system is an important barrier in the prevention of uncontrolled release of fission 

prod-ucts. It is essential that the integrity of this system be protected by establishing a pressure 

!init to be observed for all operating conditions and whenever there is irradiated fuel in the 

reactor vessel.  

The pressure safety limit of 1335 psig as moasured by the vessel steam space pressure indicator 

is equivalent to 1375 psig at the lowest elevation of the reactor coolant system. The 1375 psig ( 
value is derived from the design pressures of the reactor pressure vessel, and the coolant system 

piping. The respective design pressures are 1250 psig at 575OF and 1148 psig at 560°F. The 

pressure safety limit was chosen as the lower of the pressure transients permitted by the 

applicable design codes: ASME Boiler and Pressure Vessel Code, Section 1II-A for the pressure 

vessel, ASME Boiler and Pressure Vessel Code Section iiI-C for the recirculation pump casing, 

and USASI B31.1 Code for the reactor coolant system piping. The ASME Boiler and Pressure Vessel 

Code permits pressure transients up to 10% over design pressure (110% x 1250 = 1375 psig), and 

the USASI Code permits pressure transients up to 20% over the design pressure (120% x 1148 = 1378 -sig).  

The safety valves are sized to prevent exceeding the pressure vessel code limit for the worst-case 

isolation (pressurization) event (MSIV closure) assuming indirect (neutron flux) scram. 29 

2.2 REACTOR COOLANT SYSTEM 

The settings on the reactor high pressure scram, reactor coolant system relief and safety valves, have 

been established to assure never reaching the reactor coolant system pressure safety limit as 

wel-l as assuring the system pressure does not exceed the range of the fuel cladding integrity 

safety limit. In addition to preventing power operation above 1055 psig, the pressure scram backs up 

the APRM neutron flux scram for steam line isolation type transients. (See FSAR Section.14.5 and 

Supplement 2 to Proposed Change No. 14, November 12, 1973.) 

17
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3.2 LIMITI.,G CONDITIONS FOR OPERATION 4. 1 SURVEIL1LANCE REk2UIREM1FNTS

Pr: ~TC;:~ ~SE 4.1 REACTOR PEOTECTION SYSTEM

Applicability:
AERa1i cab i litz:

Applies to the operability of plant instru

mentation and control systems required for 

reactor safety.

Objective:

Applies to the surveillance of the plant instru
mentati-on and control systems required for 

reactor safety.

Objective:

To specify the limits imposed on plant opera

tion by those instrument and control systems 

required for reactor safety.  

Secification: 

A. Plant operation at any power level shall 

be permitted in accordance with Table 3.1.1.  

The system response time from the opening of 

the sensor contact up to and including the 

opening of the scram solenoid relay shall 

not exceed 100 milliseconds.  

B. During operation with a maximum total peaking 

factor (MTPF) greater than the design value (A) 

either: 

a. The APRIM scram and rod block settings 
shall not exceed the values determined 

by the equations given in Technical 

Specifications 2.1.A.1 and 2.1.B or

b. The power 
to reduce 
(MTPF) to

distribution shall be changed 
the maximum total peaking factor 
or less than the design value (A).

CTo specify the type and frequency of surveillance 

to be applied to those instrument and control 

systems required for reactor safety.

Specification: 

A. Instrumentation systems shall be functionally 

tested and calibrated as indicated in 

Tables 4.1.1 and 4.1.2, respectively.  

B. Once a day during reactor power operation the peak 

heat flux and total peaking factor shall be 

determined and the APRM scram and rod block 

settings, as given by the equations in Tables 

3.1.1 and 3.2.5 and Technical Specifidations 2.1.A 

and 2.1.B shall be calculated and instruments 291 

adjusted as necessary.

18
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Trip Function Trio Settings

"-[odcs in Thýich 
Functions nust bc Opera c4_ 

Rcfuel (1) Startuo Run

"'V-* o. Operating 
Instrurocnt Ch.a'.nnels 
Per Tri' System (2)

Required Conditions Whken 
Xininv, Conditions For 

Operation Are Not Satisfied(3)

1. Mode switch 
in s-u tdo•,'n 

2. Manual scram 

3,. IRM 
High Flux

Inop

x 

x 

x 

x

<120/125

x x 

x x

x X(l1) 

x X(ll)

4. APR! 
High Flux 
(flow bias) 

Inop 

Do,,nscale 

5. High Reactor 
Pressure 

6. -ligh Dryr-ell 
"Pressure 

7. Reactor Low 
water level 

8.. Scram dis
charge vol
ume high 
level

<0.66W + 54% (4)

>2/125

<1055 psig

<2 psig

>1.0 inch(6) 

<24 gallons

1 

1

2 

2

A 

A 

A 

A

(

2

x

x 

x 

x

x x 

x x 

x x 

x x

A or B.  

A or B 

A gr B

2(5)

2 

2 

2 

2 

2

x 

x

A 

A 

A 

A

19
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TABLE 3.1.1 INOTES 

1. When the reactor is subcritical and the reactor water temperature is less than 212 0 F, only the following 

trip functions need to be operable: 

,a) mocc switch in shutdown 

b) manual scram 

c) high flux IRII or high flux SRI in coincidence 

d) scram discharge volume high.water level.  

2. There shall be two operable or tripped trip, systems for each function.  

3. When the requirements in the column "Minimum Number of Operating Instrument Channels Per Trip System" cannot 

be met for one system, that system shall be tripped. If the requirements cannot be met for both trip systems, 

the appropriate actions listed below shall be taken: 

A. Initiate insertion of operable rods and complete insertion of all operable rods within 

four hours.  

B. Reduce power level to IRM range and place mode switch in the "Startup/lHot Standby" position 

within eight hours.  

C. Reduce turbine load and close main steamline isolation valves within eight hours.  

D. Reduce reactor power to less than 30% of rated within eight hours.  

4. "W" is percent rated drive flow where 100% rated driva flow is thai flow equivalent to 48x,0 6 lbs/hr core flown9 

5. To be considered operable an APRM must have at least 2 LPRM inputs per level and at least a 

total of 13 LPRN inputs, except that channels A, C, D, and F may lose all LPRM inputs from the 

companion APRPM Cabinet plus one additional LPR1M input and still be considered operable.  

6. 1 inch on the water level instrumentation is 127 above the top'of the active fuel.  

7.' Channel shared by the Reactor Protection and Primary Containment Isolation Systems.  

8. An alarm setting of 1.5 times normal background at rated power shall be established to alert the operator to 

abnormal radiation levels in primary coolant.  
4 

9. Channel signals for the turbine control valve fast closure trip shall be derived from the same 

event or events which cause the control valve fast closure. 29 J 
10. A turbine stop valve closure and generator load rejection bypass is permitted when the first 

stage turbine pressure is less than 30 percent of normal (220 psia).  

.11. The I RM scram irs bypassed when the AIRMs are on scale and the mode switch is in the run position.  

21
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44. REACTOR PROTECTION SYSTEM 

A. The scram sensor channels listed in Tables 4.1.1 and 4.1.2 are divided into three groups: A, B, and C. Sensors 

that make up Group A are of the on-off type and will be tested and calibrated at the indicated 

intervals. Initially the tests are more frequent than Yankee experience indicates necessary.  

However, by testing more frequently, the confidence level with this instrumentation will increase 

and testing will provide data to justify extending the test intervals as experience is accrued.

Group B devices utilize an analog sensor followed by an amplifier and bi-stable trip circuit. This type 

of equipment incorporates control room mounted indicators and annunciator alarms. A failure in 

the sensor or amplifier may be detected by an alarm or by an operator who observes that one 

indicator does not track the others in similar channels. The bi-stable trip circuit failures are 

detected by the periodic testing.  

Group C devices are active only during a given portion of the operating cycle. For example, 

the IR• is active during start-up and inactive during full-power operation. Testing of. these 

instruments is only meaningful within a reasonable period prior to their use.  

B. The peak heat flux and total peaking factor shall be checked once per day to determine if the 

APR1M scram setpoint requires adjustment. This will normally be done by checking LPRM readings.  

Because few control rod movements or power changes occur, checking these parameters daily is adequate.

29
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TABLE 3.2.5 

CONT;rOL O DL 3O ! N STILUXENTATION

Mini'mum NuMber of 
Operable Instrument 
Ch-=nls pcr Trip 
ys_:ten (Ncte 1)

2 
2 . . . . .

2 
2 
2

Modes in Whiich Function 
Yust be Operable 

Re fue ,: 1 tartun Run
Trip Function 

Start up Range Monitor 

a. Upscale (Note 2) 
b. Detector not Fully 

Inserted 

Intermediate Range Monitor

a.  
b.  
C.

Upscale 
Downscale (Note 4) 

Detector not Fully 
Inserted

x 

x

x 
x 

x

x 

x

X 
x 

x

Trip Setting 

<5 x 105 cps (Note 3)

<108/125 full scale 
>5/125 full scale

Average Power Range Monitor 

a. Upscale (Flow Bias) 

b. Downscale 

Rod Block Monitor (Note 6) 

a. Upscale (Flow Bias) (Note 7) 

b. Downscale (Note 7)

Trip System Logic

Scram Discharge Volume x

X 
x

x 
x

x 
x 

x 
X

<0.66W + 42% (Note 5) 
>2/125 full scale

<0.661,; + 40% (Note 5) 
>2/125 full scale.'

<12 gallons
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TA1LE 3.2.5 NOTES 1< 
.et ot systems for each function in the required operating mode. If 

tne minimumr number of operable instruments are not available for one of the two trip systems, this 
condition may exist for up to seven days provided that duuing the time the operable system is functionally 
tested imme1diately and daily thereafter; if the condition lasts longer than seven days, the system shall be 

tripped. if tle minimu:,- number of instrument channels are not available for both trip systems, the systems 
shall be tripped.  

2. One of these trips may be bypassed. The SRM function may be bypassed in the higher IRM ranges when. the IRM 
upscale rod block is operable.  

3. This function may be bypassed when count rate is > 100 cps or when all IRM range switches are above Position 2.  

4. IRM downscale may be bypassed when it is on its lowest scale.  

5. "W" is percent rated drive flow where 100% rated drive flow is that flow equivalent to 48 x 106 lbs/hr *29 

core flow. I 
6. The minimum number of operable instrument channels may be reduced by one for maintenance and/or testing for 

periods not in excess of 24 hours in any 30 day period.' 

7. The trip may be bypassed when the reactor power is <30% of rated. An RBM channel will be considered 
inoperable if there are less than half the total number of normal inputs from any LPRM level.  

48 
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3.2 (ui d 
iHigh radiation nonitors in the ien steam line tunnel have been provided to detect gross fuel failure resulting from 

7 control rod drop accident. This instrumentation causes closure of GrIu' 1 valves, the only valves required to 

Sfoer tis accident. vitn the e:t:lishvd settin of 3 ti:2,s nor.m bachground and ma in steam• 

., i i valve closure. fissio:: zrodct re:ease io limited so that iC OCi: 100 limits arc not 

e:<cxaccd Lcr C:e control ro drop acucidenL anu i0 u' r. &~ -; arm: 2,,e (>xcOLd.2 for gross fuel failure during 
;:. tar operations. \.tth an ,am setting of 1.5 tie', normsl bacharoand, the operator s as a:ted 
to uossile gross fuel failure or abnormal fission prcd-a.ct raieleases from ',.,l;cd fuel due to transient reactor operation.  

Pressure instrumentaticn is provided which trips when reactcr -ressure drops below 850 psig. A 

trip of this instrumtenta.tion resu'lts in closure of Grcup 1 isolation valves-. In the refuel, shutdown, and 

startup mod.es, thnis trip function is providced when main stean line Flow exceeds ZC% of rated 

capacity. This function is provided primarily to provid(e protection against a pressure regulatory 

malfunction which ,ould cause the control and/or bypass va.lv•s to onen. pith the trio set at 

850 psig, inventory loss is limited so that fuel is rot uncovered and peak clad temperaturcs are 

mucal less than 1,295F•; thUs, there is no release of fission products other than those in the reactor water.  

Low condenser vacuum has bean added as a trip of the Group 1 isolation valves to prevent release 

of radioactive gases from the primary coolant through condenser. The set point of 12 inches of 

mercury absolute -,,as selected to provide sufficient margin to assure retention capability in the 

condenser when gas flow is Stopped and sufficient margin below normal operating values.  

The HPCI and/or RCIC high flow, steam supply pressure, and temperature instrumentation is provided 

to detect a break in the PPCI and/o.r RCIC piping. Tripping o[: this instru,•.entation results in 

actuation of IiPCI and/or RCIC isolation valves; i.e. , Group 6 valves. The trip settings are such 

chat core vncovering is prevented and fission product release is within limits.  

The instrumentation which initiates ECCS action is arranged in a dual channel system. As for other vital 

instrtimentation arrangcd in this fashion, the specification preserves the effectiveness or the system even 

during periods wh-ien maintenance or testing is being performed. Permanently installed circuits 

and equipment may be used to trip instrument channels. In the non-fail safe systems which 

require energizing the circuitry, tripping an instrum-ent channel may take the form of providing 

the required relay function by use of permanently installed circuits. This is accomplished in 

some cases by closing logic circuits with the aid of the permanently installed test jacks or 

other circuitry which would be installed for this purpose.  

The control rod block functions are provided to prevent excessive control rod withdrawal so that 

MCPR does ndt decrease below 1.06;. The trip logic for this itmnction is 1 out of n; e.g., any trip 291 

on on'.e of t-C si:: AP.- s, six RTMIS or four SIRs will result in -- rod block. The minimum instrument 

channel. requirements for the IRM may -be reduced by one for a short period of time to allow for 

maintenance, testing, or calibration. The RBM is an operational guide and aid only and is not need-ed for 

rod withdrawal.  

64 
NOVi 5



7>re•.•• rci bloc: trio is flow referenced an'l prants a sinificant reduction in -CPR especially 291 

':a coatarfn 3t reduced flow. The A:P4nrovices •_.c s core -otcct"on; i.e. l,-• the 

, core I: 'er increase fro7 wthral of control rods in t*- normal withdrw• l ..... 291 

- c '7 no thýat CP t ,-ai : -ta 'neo d reatcr t .- n 1] 6-2 

e, bI rod blCk f 1 in C )v es l7ocal as wll as gross core pro n The scaling arrangement is such that 

trio sett-in is less than a facýor of 10 above the indicatec level Analysis of the worst case 

accident results in rod block action before ,,CPR approaches 1.06. 
291 

A do-, scale indication on an A2P• or IRf is an indication the instrument has failed or the instrument is not 

sensitive enough. In either case the instrument will not respond to changes in control rod rotion 

.and thus control rod motion is preventeE.  

To prevent excessive clad temperatures for the small pipe break, the IHPCI or Automatic Depressurization-fSystem 

rust function since for these break.s, reactor pressure does not decrease rapidly enough to allow 

either core spray or LPCI to operate in time. The arrangement of the tripping contacts is such as 

to rcvide t-his function. "hn necessary and min"i~ spurious operation. The trip settings given 

in the specification are adequate to assure the above criteria are met. The specification preserves the 

effectiveness of the system during periods of maintenance, testing, or calibration and also minimizes 

'the risk of inadvertent operation; i.e., only one instrument channel out of service.  

Two air ejector off-gas monitors provide isolation capability on the air ejector suction. line.  

Isolation is initiated when either instrument reaches its u,scale trip point. The immediate 

trip (w-thin 1 -inute) sot point of 1.5 Ci/sec (30 minute decay) is based upon hliiting the whole 

body dose at the site boundary to less than 5 Ren in the unlikely event of a boundary failure in 

the off-gas system concurrent with a :nike release ofradioactivity from the fuel. The assumption 

has been made that the rate of raýioactivity _ncrease -itnin the 1 minute valve closure time period 

"w'ould be less than a factor of 5 based unon actual e.:perience with such events. The delayed trip 

(w " 15 nutes) set point of 0.3 Ci/scc (30 minute Iccay) is based upon limiting the whole body 

6oso, at the site boundary to less than 5 ,em in the event or of•f-7as system boundary failure concurrent with an 

off-gas release from the fuel of a lower value than cons,:dered above.  

Two radiation monitors provide an isolation capbil-ity on the off-gas line at the plant. Stack 

isolation is initiated wwhen either instru.. nt reaches its -upscale trip point. Thre trip point 

of 0.07 Ci/sec has been derived fro:m the release ljiit of 0OCS/Ey assuming minimum holdup and corresponding 
voage disintegration enerFy and an ,soto m corresponding to power oper.tion. An 

cnergy sh~ift is concurrent with plant sl'utdown, ani consequently, the trip po:.nt ay he adjusted 

to accommodate the change in mix yet remain belo..: 0. /Ly, The lmit, 0.03/,y, is established 

to ,revent an off site annual h ie bIdy ('o;e. of 50 m~em G(t]he 1c.Fi2 l Th.. time delays are 

, re, -. -' , h..... upon the £1o. ;atb (e . 30 m-, ';i the carl-on be"ds are in srvi "' ad minutes if 
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7<i-"x , k'Um Wort", on anyv control rod ev7n 

presuT1ring a single error cy an operator 
shall be less than 2.0% delta k.

5. Control rods shall not be withdrawn for startup 

or refueling unless at least two source range 

channels have an observed count rate greater 

than or equal to three counts per second.  

6. During operati-o- with limiting control rod 

patterns e.ther: 

(a) Both RBM channels shall be operable; or 

(b) Control rod withdrawal shall be blocked; or 

(c) The operating power level shall be limited 

291 so that the M<CPR will retmain above 1.06 

assuniing "a single error that results in 

complete withdrawal of any single operable 

control rod.

5. Prior to control rod w•t•ndrawal for startup 
or curin ref ing, verification shall be 

do that ?t least two source range channels 

have an obscrved count rate of at least 

threc countS per second.  

6. ',cn a liniting control rod pattern exists, 

an instrument functional test of the RBM 

shall be performed prior to withdrawal of, 

the designated rod(s) and daily thereafter.

(

4
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3.2 (Continued) 

Four radiation monitors are provided which initiate isolation of the reactor building and operation 
of the standby gas treatnent system. The monitors are located in the roacror building ventilation duct 

n- ..... 00 fualii, floor. Any one U>pCal.L-Z i) or tno jownscale trips of either set of monitors 
wil cause the desired action. Trip settings for the monitors on the refueling floor are based 
upon initiating normal ventilation isolation and 

65-a
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.3 (Ccontinued) 

a. A startup inter-asse-,ly local pow:r peaking f;:ctor of 1.30 or less.  

b. An end of cycle delayed neutron fractien of 0.C05.  

c. A beginning of life Doppler reactivity feedback.  

d. The Technical Specification rod scram insertion rate.  

e. The maximum possible rod drop velocity (3.11 ft/seq).  

f. The design accident and scram reactivity shape function.  

g. The nod•--Ytor temperature at which criticality occurs.  

It i6' recognized that these" bounds are conservative with respect to expected operating conditions.  

If any one of the above conditions is not satisfied, a more cetailed calculation will be done 

to show compliance with the 280. cal/gm de6sin limit Abo.oe 10 ..ower the consequence of a rod 

dron are less severe and the worths of rods in normal oatterns are much less, therefore li-iting 

rods worths to 2.0% delta k at power levels above 10% is conservative.  

5. The Source Ranpe Monitor (SRŽ) system has no scram function. It does provide the operator with 

a visual indication of neutron lcvcl. The consequences of reactivity accidents are a function 

of the initial neutron flux. The requirement of at least three councs pcr_ econd assures that 

an'y transient, should it occur, begins at or above the inil. value of 10 Of rated power used 

in the analyses of transients from cold conditions. One opcrabic S7,14 channel is adequate to 

"Monitor the approach to criticality therefore two operable SR<rs are spcified for added 

conservatism.  

"6. The Rod !lock Monitor (RBM) is designcd to automatically prevent fuel damaea in the event of 

erroneous rod withdrawal from locations of high power density during high poe.;er level operation.  

During reactor operatien with certain li,-.iting control rod pattcrns, thM withdrawal of a 

designated single control rod could result in one or more fuel rods i C lesE th;an.06 291 

During use of such patterns, it is judged that testing of the RM system prior to withdrawal of 

such rods will provide added assurance that improper withdrawal does not occur. it is tec 

responsibility of the Nuclear Engineer to identify these .lm.iting patte ru; &nd the designated 

rods either when the patterns are initially established or as they develop due to the occurrence 

of inoperable control rods.  77
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3.3 (Ccntinued) 
C Sca ineti: Tines ' 

-- ccnaro_ ror-: is dcsa-nc to )r.ncg t rcto su critical at a rate fast enough to, 
yost a~ cama~r. i�C 1a4.n a. 1o.r transiont ':s tnat uin'a . from a turou-ne stop valve 

ecsu.r<t "a.. w-faure of tli turoine" "aass system. o-o:: t"*i.-s" transient shows that 
Cneative reactivity rates resultingfrom the scram w it- aver1Oe'- response of all the 

drives as giVeý1.0.iLhth above Specification, providc the required prct~ection, and MCPR remains 29 

6rae hn1.06. 2 

11he scram tismc for all control rods shall be determined during each operating cycle. The weekly 
control rod excrcise test servos as a periodic check a •ainst 6dutrioration of ,he control rod" 
syytcm and also verifies the ahility of the control rod drive to scram. The frequency of 
c.rcisi: the conatroi rods under the conditicu-s of two or m"-ore control rods valved out of service 
provides even further assurance of the rcliability of the remaining control rods.  

D. Ccntr-' Rod Accumulator 

Requiri"g n-o more. than one inoperable accumulator in any nine-rod (3-0) square array is based on 
a series of XY FDQ-/, quarter core calculations of a cold, clean core. The worst case in a nine
rod.', withdrawal s.eqiuence resulted in a ' <1.0. Othor reocating rod sequences with nore rods 

.~~-ithdrawn ~ ~ 1 reutdi 10. At Ceunswthmrerd - - - .. t reactor prcssures in excess of 800 psig•, even those control rods 
cith nm'erable accumulat:ors will be able to n.ot recired scram insertion times due to the action 

of re._actor pressure. n addition, thycy may be normally insceted using the control-rod-drive 
hydraulic system. Procedural control will assure that control rods with inoperable accumulators 
i.ll b. spaced in a one-in-nine array rather than grouped together.  

E. Reactivity Ano:m, alies 

,During each fuel cycle, excess operating reactivity varies as fuel depletes and as any burnable 
poison in nsuplenentary central is burned. The magnitude of this excess reactivity may be inferred from 
th, -critical rod coi.. auc.on. As fuel burnup rpress-,s 'nomalous behavior, in the excess 
r cac fi,'t. :"ay be &-tetcctd by comparison of the critical rod pattern selected base states to the 
predicted rod invcntory at that state. Por operation base ccn(`tions p.ovide the most sensitive and 
directly interpretaib e data reclaive to core rem-tiv:tFy. iurtoorc'.re, using power operating 
base condi tions permits frequent reactivity com:-r.'.. . Rccuirin-.11 reactivity, comparison at 
tha sp•-zifie frequency ansur'. t],t a cc-ear'son..'ill b. '-.adI b, fare the core reactivity change exceeds !%,k.  
Deviations in core rc;:ctivity •;,,cr than 1%kare not c>t: ama require thorough evaluation. One 
porceat reactivity mI-",4t is con"ideredsc~e .. inc' ,n i.'.o.rt .. ., the reactivity into the core would not 
lead tc rass iv•'t.; cx<cc'exl:h • d•,:.ig;',n conditions of , .c:. C' :- , 

73



VYNPS

3.3 LIMITING CONDITION FOR OPERATION 

3. 5 CORE AND CONTAINMENT.. COOLING SYSTEMS 

Applicability: 

Applies to the operational status of the 

emergency cooling subsystems.  

Objective: 

To assure adequate cooling capability for heat 

removal in the event of a loss of coolant 

accident or isolation from the normal reactor 

heat sink.  

Specification: 

A. Core Spray and Low Pressure Coolant Injection 

1. Except as specified in Specificationls 

3.5.A.2 through 3.5.A.4 below and 3.5.H.3 

and 3.5.H.4, both core spray and the LPCI 

subsystems shall be operable whenever 

irradiated fuel is in the reactor vessel.

•( 
4.5 cURVFIIATNCE REQUIREMENT 

4.5 COpE AND CONTAINMENT COOLING SYSTEMS 

App1ied to periodic testing of the emergency cooling 

subsystems.  

Objective: 

To verify the operability of the core containment 

cooling subsystems.  

Specification: 

A. Core Spray and Low Pressure Coolant Injection 

Surveillance of the core spray subsystems and 

LPCI shall be performed as follows: 

1. General Testing

I t em

a. Simulated Automatic Actuation Test
Each refueling 
outage

b. Flow Rate Test -Core Each 
spray pumps shall deliver outaE 

at least 3000 gpm (torus to 

torus,) against a system head 

of 120 psig. Each LPCI pump 

shall deliver 8686+50 gpm 

(vessel to vessel) sut by 

throttling loop injection valves 

27A, and 27B.

(

29

85

(

fr1:equn c~

refueling 
Be



VY •PS(

4.5 ST2LLN EQUI 7.1, LNT

P. .,,cutcs.!tiz_ nt. I en..-r. tc.  

1. x.2o as sppecif i cLed in' Specification 
3.5 .F'. 2 be•, t'e tentire aunomatic 
d ,,,,urization. relief system shall 
bo operable at any time the reactor 
pressure .s above 100 psig and 
irradiated fuel is in the reactor 
vessel.  

2. From and after the dite that one of the 
four re.lief vaIves of the automatic 
dcpressurization subsystem are made or 
found to be inoperable due to malfunction 
of the electrical portion of the valve 
when the reactor is pressurizcd above 
100 psig with irradiated fuel in the 
reactor vessel, continued reactor 
operation is T)ermiss;Ible oply during the 
succeeding seven days unless such a valve 
is sooner made operable, provided that 
during such seven days both the remaining 

29 automatic relief system valves and the 
HPCI system are operable.

F. Automatic Depressurization System

Surveillance of the automatic depressurization 
system shall be performed as follows: 

1. During eachi operating cycle each relief 
valve shall be manually opened with thie ( 
reactor at low pressure until thoe tIhermo
couples downstream of the valve indicates 
fluid is flowing from the valve.  

2. When it is determined that one t'elief valve 
of the automatic pressure relief subsystem 
is inoperable, the 1ICI subsystem shall be 
dcmonstra:ed to be operaole izmediat-ly.

4
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3.5 (Continued) 

G. Reactor Core Isolation Cooling System 

The Reactor Core Isolation Cooling System (RCIC) is provided to maintain the water inventory 

of the reactor vessel in the event of a main steam line isolation and complete loss of outside 

power without the use of the emergency core cooling systems. The RCIC meets this requirement.  

Reference Section 14.5.4.4 FSAR. The HPCIS provides an incidental backup to the RCIC system 

such that in the event the RCIC should be inoperable no loss of function would occur if the 

HPCIS is operable.  

H. Minimum Core and Containment Cooling System Availability 

The core •-oling and the containment cooling subsystems provide a method of transferring the 

residual heat following a shutdown or accident to a heat sink. Based on analyses, this 

specification assures that adequate cooling capacity is available by precluding any combination' 

of inoperable components from fulfilling the core and containment cooling function. It is 

permissible, based upon the low heat load and other methods available to remove the residual 

heat, to disable all core and containment cooling systems for maintenance if the reactor is cold 

and shutdown and there is no potential for draining the reactor vessel. However, if refueling 

operations are in progress, one coolant injection system, one diesel and a residual of at least 

300,000 gallons is required to assure core flooding cipability.  

I. Maintenance of Filled Discharge Pipe 

Full discharge lines are required when the core spray subsystems, HPCI and RCIC are required to be 
operable to preclude the possibility of damage to the discharge.piping due to water hammer action 

upon a pump start.  

29 
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4.5 (Continued) 

The pump operability check will be performed by starting the turbine manually, valves will also 

be stroked by manual actuation of the operators.  

G, Reactor Core Isolation Cooling System 

Frequency of testing of the RCIC system is the same as the HPCIs and demonstrates that the system 

is operable if needed.  

H. Minimum Core and Containment Cooling System Availability 

Immediate testing followed by daily tests of all low pressure core cooling subsystems and containment 

cooling service water systems including the operable standby diesel generator upon determination 
of one inoperable diesel generator adequately demonstrates the availability of core and 

containment cooling 'subsystems. This testing frequency is reduced to monthly during a refueling 
outage to permit various surveillance inspections on equipment. However, at least one diesel 
is maintained fully operable and tested weekly.  

I. Maintenance of Filled Discharge Pipe 

Observation of water flowing irom the discharge line high point vent monthly assures that the 

core cooling subsystems will not experience water hammer damage when any of the pumps are 

started. Core spray subsystems and LPCI subsystems will also be vented through the discharge 

line high point vent following a return from an inoperable status to assure that the system-is 
"solid" and ready for operation.  

29 
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3.6 LIT "c cN:oK s FOR O7'i>V fN j6 sTRV:Lft _1 3R707,77',NTS

C. Coolant Leako-:e

SAny time irradiated fucl is in the reactor 

abo~ve 2Z°F. reactor ccolant ie;-.age into 
th e CimK ary c o mt e fro i d > ' r e ,c 

sources shall not e::cecd 5 gpm. in addition, 
the total reactor coolant system leakagc into 
the primary contairnent shall not exceec 25 gpm.  

2. Both the sump and air sampling systems shall 
o e during power Doeration. From and 

after the date that one of these systems is 
made or found inoperable for any reason, 
reactcr-operation is permissible only during 
succeeding seven days.  

3. If these conditions cannot be met, initiate 
an orderly shutdowrn and the reactor soall 
be in the cold shutdown condition within 24 h6urs.

D. Safety and Relief Valves

Reactor coolant system leakage shall be checked 
n.... a,- l.ast once per day.

C

D. Safety and Relief Valves

1. During-reactor power operating condi
tions and whenever the reactor coolant 
pressure is greatcr than 120 psig and 
temperature greater than 350 F, both 
safety valves shall be operable. The 
reli.ef'valves shall be operable, except 
that if one relief valve is inoperable, 
reactor power shall be immediately reduced 

291 to and maintained at or below 95% of rated power.  

2. if Specification 3.6.D.1 is not met, 
initiate an orderly shutdown and the 
reactcr coolant oressure shall be below 
12r psig and 3500F within 24 hours.

1. A minimum of 1/2 of all safety valves shall be' 
".bench-checked or replaced with a bench-checked 

valve each refueling outage. Both valves shall 
be checked or replaced every two refueling 
outages. The lift point of the safety valves 
shall be set as specified in Specification 
2.2.B.  

2. A minimum of 1/2 of all relief valves shall be 
bench-checked or replaced with a bench-checked 
valve each refueling outage. All four valves 

shall be checked or replaced every two refueling 
out-ges. The set pressures shall be as specified 
inm Specification 2.2.B.

"_UJ
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46 SU"'V.,1.-LANCE REQuIRE:>NT

3. T'L"e baclinc data 
the co;Cditior1s i, 

o .0.F.2 shagle 
Or t't I _g cycle.

required to Ovaluate 
bve ficqirone 4..h 
bo acquired each

G. Single Loop Operation 

1. Operation with a single recirculation 

loop is permitted for 24 hours unless 

the recirculation loop is sooner made 

operable. If the loop cannot be made 

operable, the reactor shall be in cold 

shutdown within 24 hours.  

H. Recirculation System 

1. Valves in the equalizer piping 

between the recirculation loops 

shall be closed during reactor 

operation.

* *'-., -'"* 110
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3.6 & 4.6 (Continued) 

-v- th.Fr the limit snecified for unidentifi-d leakage, the probability is small that ip erf-ctions or cracks 
as;sociated with such leakage would grow rapidly. Leak-aa less than the limit specified can be detected within a 
fcw hour; uti4zin7 the availF,*-le leaage detecti-on systems. If the limit is exceeded and the origin cannot be 
deternined in a reasonably short time the plant should be shut down to allow further investigation and corrective 
action.  

The removal capacity from the drywell floor drain sump and the equipment drain sump is"50 gpm each. Removal of 
50 gpm from either of these sumps can be accomolished with considerable margin.  

D. Safety and Relief Valves 
Parametric evaluations have shown that only three of the four re lief valves are required to provide a pressure 

margin greater than the recommnended 25 psi below the safety valve actuation settings as well as a MCPR > 1.06 for 
the limiting overpre'ssure transient below 98% power. Consequently, 95% power has been selected as a limiting 29 
power level for three valve operation. For the purposes of this limiting condition a relief ,valve that is 
unable to actuate within tolerance of its set pressure is considered to be as inoperable as a mechanically mal
functioning valve..  

Experience in safety valve operation shows that a testing of 50% of the safety valves per refueling-outage is 
adecuate to detect failures or deterioration. The tolerance value is specified in Section III of the ASZ4E 
Boiler and Pressure Vessel Code as + 1% of design pressure. An analysis has been performed which shows thab with 
all safety valves set 1% higher the reactor coolant pressure safety limit of 1375 psig is not exceeded.  

E. Structural Integrity 

A pre-service inspection of the components listed in Table 4.2-4 of the FSAR will be conducted after site K 
er-ction to assure freedom from defects greater than code allowance; in addition, this will serve as a 
reference base for further inspections. Prior to operation, the reactor primary system will be free of gross 
defects. In addition, the facility has been designed such that gross defects should not occur throughout 
plant life. The inspection program given in Table 4.2-4 was based on the proposed ASME code for in-service 
insnection which was followed except where accessibility for inspection wae not provided. This inspection 
provides further assurance that gross defects are not occurring after the system is in service. This 
inspection will reveal problem areas should they occur before a leak develops.
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3.6 & 4.6 (Continued) 

Fxtpnsive visual inspection for leaks will be made periodica]ly on critical systems. The inspection 
program specified encompasses the major areas of the vessel and piping systems within the drywell.  
The inspection period is based on the observed rate or growth of defects from fatigue studies 
sponsored by the AEC. These studies show that is requires thousands of stress-cycles beyond any 
expected to occur in a reactor system to propagate a crack. The test frequency established is 
at intervals such that in comparison to study results only a small number of stress cycles, at 
values below limits will occur. On this basis, it is considered that the test frequencies are 
adequate.

(
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The fo0co wing factors form the basis for the surveillance require.ents" 

, C reak i; a j ot ýn.n dcrease C :he C"ow r3w ,:sta;ce c cte'istiZ of the ext C.-rna 1 pi.•.. 0oo32 

c<asiv~zn- t recirculation pump tb oerate at a hieer fow condition w:Ihen coMI-mred to previous 
o;,• I.,ý-t i0:on 

TI'e change in flow rate of thc failed jct pump produces a change in the indicated flow rate 

of that nur'a r-lative to the other ,umns in h- ..at loop. Co.,ari:;on of the data w.:ith a normal 

reiatio;nship or pattern provides the in(licazio:n necessary to detect a failed jet pump.  

The jet pume flow6dcviation pattern d-Icrled vcon the diffuser to lower plenum differential 

pressure rcadi;igs will be used to further evaluate jet pu-, MO operability in the event that the 

jet: pu:,.ips fiil the tests in Spccifications 4.6.F.I a.d .  

Agrcec,.nt of indicated core flow with established po.er-core flow relation•.;Iiips provides t:',e V.01ost a:;surar.ce 

that recirculIation flow is not bypassing the core through.n i2.act.v, or brakc-,-i jet 1;u,,s. 'Vhis bypass flow 

is re;'erse with respect to normal jet pum!p floW. The indicated total core flow,.' is a su:i0;;.;tIon of the flow .~~~ ,..srn ns4tru.,;,ntation si-IMS 

indications for the twenty individual jet pul:.s. The total core flow ... asur. g .t 

reverse jet pur-p flow, as though it. were f r low. 'hus, the indicated flow," is higher than actual core 
• • ' -

p ... .
-e a t v i t y i n v en tý o r y i s k : :: t o 

flow. by at least twice the normal flow through any backflowing pu:"p. Reactiv 

highl degree of confidence so that even if a jet pu,-ip failure occurred during a shutdown period' subsequent 

power ascension would proMptly demonstrate abnormal control rod withdrawal for any power-flow operating 

T.13l) point.  

A nozzle-riser system failure could also generate the coincident failure of a jet pump body; how.;ever, the 

converse is not true. The lack of any substantial stress in the jet pump. body makes failure impossible .  

wiithout an initial nozzle-riser system failure.  

G. Single Loop Operation 

An evaluation was not provided for ECCS performance during reactor operation with one recirculation' 

loop out of service. Therefore,' reactor operation for more than 24 hours under such conditions will 

not be authorized until the necessary analyses have been performed, evaluated, and deemed acceptable.  • ' '29 

H. Recirculation System 

The largest recirculation break area assumed in the ECCS evaluation was 4.43 square feet. This break 

size is based on operation with a closed valve in the equalizer line between the two recirculation 

loops. Therefore, reactor operation is prohibited unless the main equalizer valves in the equalizer 

lie are closed.  124
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LIMITING CONDITONS FOR OPERATION SURVEILLANCE REjUIREMENTS

3 11 REACTOR FUEL ASSE,,BLIES
4.11 RE"ACTOR' FUEL ASSEMBLIES

ApDlicability:
Applicability:

The Limiting Conditions for Operation 
associated with the fuel rods apply to 
those parameters which monitor the fuel 
rod operating conditions.  

Objective: 

The Objective of the Limiting Condi
tions for Operation is to assure the 
performance of the fuel rods.  

Specifications:

A. Average Planar Linear Heat Generation 
Rate (APLHGR) 

During steady state power operation, 
the APLIIGR for each type of fuel as a 
function of average planar exposure 

I shall not exceed the limiting value 
shown in Figure 3.11-1. If at any time 
during steady state operation it is de
termined by normal surveillance that 
the limiting value for APLIGR is being 
exceeded action shall be initiated within 15 minute 
to restore operation to within the prescribed 
limits. If the APL11GR is not returned to 
within prescribed limits within two (2) hours, 
the reactor shall be brought to the cold 
shutdown condition within 36 hours. Surveillance 
and corresponding action shall continue until 
reactor operation is within the prescribed limits.

The Surveillance Requirements apply 
to the parameters which monitor the 
fuel rod operating conditions.  

Objective:

The Objective of the Surveillance Requirements 
is to specify the type and frequency of surveillance 
to be appplied to the fuel rods.  

Specifications: 

A. Average Planar Linear Heat Generation 
Rate (APLHGR) 

The APLHGR for each type of fuel as a 
function of average planar exposure shall 
be determined daily during reactor operation 
at >25% rated thermal power.

K
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Linear PHeat Generantion >,te (L•{GR) 

D,•.ing se�y st" te co"wer operation, 

the linear heat generation rate 
(LIGT\) of any rod in any fuel assembly 
at any axia ..ocation shell not exceed 
th-.e maximum allow:able LIIG?, as calcu
lated by the following equation: 

L :G IRa <L1HGR 6E -ý' {(AP/P)ma (L/LT)01 

LH GR_, Design LU1GR = 18.5 KW/ft. (7 x 7) 
13.4 IKW/ft. (8 x 8)

B Linear rieiat" Generation i.. e (L-GR) 

The LEG• as a functjon of core 
height shall be checked daily during 
reactor operation at >25% rated 
thermal pow-er.

(AP/P) max =aximum power spiking 
penalty 

0.038 (7 x 7) 
0.022 (8 x 8)

core length = 12 feet 
position above bottom of 

(in feet)

If at any time during steady state 
operation it is determined by normal 

survyeillance that the limiting value 
for LUGR is being ex:cccded action 
shall be initiated within 15 minutes 
to restore operation to within the prescribed 

limits. If the L11GR is not returned to within 
the prescribed limits within two (2) hours, 
the reactor shall be brought to the cold 
shutdown condition within 36 hours. Surveillance 
and corresponding action shall continue until 
reactor operation is within the prescribed limits.

C. Minimum Critical Power Ratio (MCPR)

MCPP -hall be determined daily during reactor 
po*w:er operation at >25% rated thermal power 

and following an-y change in power level or 

distribution that would causýe operation 

with a limiting control rod p"iu rn as 
en:-cribcd in the ban-;s for Sp-:i` cifation 3.3.B.6

T4QV 1. 2 
1.80- 1�)

3.

29

29

LT = Total 
L- Axial 

core

29
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LIMITING CONDITIONS FOR OPERATION SURVEILLANCE REQUIREMENTS 

C. Minimum Critical Power Ratio (MCPR) 

During steady state power operation, 
the Operating MCPR Limit shall be 
-1.2S. at rated power and flow.  
For core flows other than rated the 

Operating MCPR Limit shall be the above ( 
value multiplied by Kf, where Kf is given 

29 by Figure 3.11-2. If at any time during 
steady-state operation it is determined 
by normal surveillance that the limiting 
value fdr MCPR is being exceeded, action 
shall be initiated within 15 minutes to 

restore operation to within the prescribed 
limits. If the steady state MCPR is not 
returned to within the prescribed limits 
within two (2) hours, the reactor shall 

be brought to the cold shutdown condition
within 36 hours. Surveillance and 
corresponding action shall continue until 
reactor operation is within the prescribed 
limits.  

D. Reporting Requirements 

If any of the limiting values identified 
in Specs 3.11A, B or C are exceeded, a 
reportable occurrence report shall be 
submitted. If the corrective action is 
taken, as described, a thirty-day written 

report will meet the requirements of this specification.  

i80c
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Bases: 

3.11 Fuel Rods 

3.11A Average Planar Linear Heat Generation Rate (APLHGR) 
29 

This specifications assures that the peak cladding temperature following the postulated design 
basis loss-of-coolant accident will not exceed the limit specified in the 10 CFR 50, Appeadix K.  

The peak cladding temperature following a postulated loss-of-coolant accident is primarily 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 assembly affect the calculated 
peak clad temperature by less than +200F 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 
temperature are within the 10CFR 50, Appendix K limit. The limiting value for APLHGR is shown in 

Figures 3.11.1A and 3.11.1B of the Vermont Yankee Technical Specifications.  

The calculational procedure used to establish the APLIIGR shown on Figures 3.11.1A and 3.11.1B is 
based on a loss-of-coolant accident analysis. The analysis was performed using General Electric (GE) 
calculational models which are consistent with the requirements of Appendix K to 10 CFR 50. A complete 
discussion of each code employed in the analysis is presented in Reference 1. Differences in this 
analysis as compared to previous analyses performed with Reference 1 are: (1) The analyses assume 
a fuel assembly planar power consistent with 102% of the MAPLHGR shown in Figures 3.11.1A and' 
3.11.1B. (2) Fission product decay is computed assuming an energy release rate of 200 MEV/Fission; 
(3) Pool boiling is assumed after nucleate boiling is lost during the flow stagnation period; 
(4) The effects of core spray entrainment and counter-current flow limiting as described in 
Reference 2, are included in the reflooding calculations. 29 

A list of the significant plant input parameters to the loss-of-coolant accidentanalysis is ( 
presented in Table 1.
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i. General Electric Company Analytical Model for Loss-of-Co6lant Analysis in Accordance with 
10 CFR 50, Appendix K, NEDE-20566 (Draft), submitted August 1974.

2. General Electric Refill Reflood Calculation (Supplement to SAFE Code Description) 
to USAEC by letter, G. L. Gyorey to V. Stello, Jr., dated December 20, 1974.
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Table 1

-SIGNIFICANT INPUT PARAMETERS TO THE VYNTPS 

LOSS-OF-COOLANT ACCIDENT ANALYSIS

PLANT PARAMETERS: 

Core Thermal Power 

Vessel Steam Output 

Vessel Steam Dome Pressure

Design Basis 

Break Area

1665 MWt which corresponds to 105% of 

rated steam flow.  

6.74 x 106 Lbm/h which corresponds to 

105% of rated steam flow 

1021 psig

Recirculation Line

4.43 ft
2

Recirculation Line Break Area 

for Small Breaks 1.0 and 0.05 ft 2

FUEL PARAM4ETERS:

Fuel Type 

Generic B 

(Reload 1) 

81)219 

(Reload 2)

Fuel Bundle 
Geometry

7x7 

8x 8

Peak Technical 
Specification 
Linear Heat 

Generation Rate 
(kW/ft)

18.5 

13.4

A more detailed list of input to each model and its source is presented in 

Section• I of Reference •.

.;J.

29

Design 
Axial 

Peaking 
Factor

1.5 

1.5

Initial 
Minimum 
Critical 

Power 
Ratio

1.18 

1.18
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Bases: 

3.-I B. Linear Heat Generation Rate (LHGR) 

This sPcIfacatiofn assures that the linear heat gcneration rate in any rod is less than the dcs'ig linear heat generation if fuel pellet dcnsification is postulatcd. The power spike Penalty specied is bas.d on t ..h .analysis Presentcd in Section 3.2.1 of Reference 1 29 and in Reference 2 and 3, and assunes a linearly increasing variation in axial gaps between core botto= and top, and assures with a 95% confidence, that no more than one fuel rod exceeds the design linear heat generation rate duc to power spiking.  

(
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Bases: 

3.1!C Minimum Critical Power Ratio (MCPR) 

Operating Limit MCPR 

The required operating limit MCPR's at steady state operating conditions as specified in 

Specification 3.11C are derived from the established fuel cladding integrity Safety Limit 

MCPR of 1.06, and an analysis of abnormal operational transients(1). For any abnormal 29 

operating transient analysis evaluation with the initial condition of the reactor being at 

the steady state operating limit it is required that the resulting MCPR does not decrease 

below the Safety Limit MCPR at any time during the transient assuming instrument trip settings 

given in Specification 2.1.  

To assure that the fuel cladding integrity Safety Limit is not exceeded during any anticipated 

abnormal operational transient, the most limiting transients have been analyzed to determine 

which result in the largest reduction in critical power ratio (CPR). The type of transients 

evaluated were loss of flow, increase in pressure and power, positive reactivity insertion, 

and coolant temperature decrease.  

180-h
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Ii (cont.) 

The limiting ttansient which determines the required steady state MCPR limit is the turbine trip 

without bypass transient. This transient yields the largest ANPR. When added to the Safety Limit 

MCPR of 1.06 the required minimum operating limit MCPR of specification 3.11C is obtained.  

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 1.28 

for 8 x 8 fuel based on consideration of a turbine trip transient with failure of a bypass valve.  

The MCPR valve used in the ECCS performance evaluation has been appropriately considered.  

Prior to the.analysis of abnormal operational transients an initial fuel bundle MCPR was determined.  

This parameter is based on the bundle flow calculated by a GE multi-channel steady state flow 

distribution model as described-in Section 4.4 of NEDO-20360(2) and on core parameters shown in 29 

Table 4-5 thru 4-7 (pages 4-8 and 4-9) of NEDO-20940.(I) 

* The evaluation of a given transient begins with the s~stem initial parameters shown in Table 6-1 

(page 6-12) of NEDO-20940(I) that are input to a GE core dynamic behavior transient computer 

program described in NEDO-10802(3). Also, the void reactivity coefficients that were input to ( 

the transient calculational procedure are based on a new method of calculation termed NEV which 

provides a better agreement between the calculated and plant instrument power distributions. The 
4 

outputs of this program along with the initial MCPR form the input for further analyses of the 

thermal hydraulic SCAT code described in NEDE-20566( 4 ) The principal result of this evaluation is 

the reduction in MCPR caused by the transient.

180-i



3.K (cant) NCPi{ Limits for Core F"I' s Other than Rated 

The purpose of the Kf factor is to define operating limits at other than rated flow conditions. At 

less than 100% flow the required MCPR is the product of the operating limit MCPR and the K factor.  

Specifically, the Kf factor provides the required thermal margin to protect against a flow increase 

transient. The most limiting transient initiated from less than rated flow conditions is the 

recirculation pump speed-up caused by a motor-generator speed control failure.  

For operation in the'automatic flow control mode, the Kf factors assure that the operating limit 

MCPR of 1.28 will not be violated should the most limiting transient occur at less than rated flow. In 

the manual flow control mode, the Kf factors assure that the Safety Limit MCPR will not be violated 
f 29 

for the same postulated transient event.  

The Kf factor curves shown in Figure 3.11.2 were developed generically which are applicable to all 

ff BWR/2., BWR/3, and BWRI4 reactors. The Kf factors w~ere derived using the flow control line corresponding 

to rated thermal power at rated core flow.  

For the manual flow control mode, the Kf factors were calculated such that at the maximum flow state 

(as limited by the pump scoop tube set point) and the corresponding core power (along the rated flow 

control line), the limiting bundle's relative power mas;adjusted until the MCPR was slightly above 

the Safety Limit. Using this relative bundle power, the MCPR's were calculated at different points' 

along the rated flow control line corresponding to different core flows. The ratio of the MCPR 

calculated at a given point of core flow, divided by the operating limit MCPR determines the Kf.  

180-j
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3. 1 (cont.) (

For operation in the automatic flow control mode, the same procedure was employed except the initial 

power distribution was established such that the MCPR was equal to the operating limit MCPR at rated 

power and flow.  

The Kf factors shown in Figure 3.11.2, are conservative for the Vermont Yankee NPS operation because 

the operating limit MCPR of 1.28 is greater than the original 1.20 operating limit MCPR used for 

the generic derivation of Kf.

4
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3.11 FUEL RODS (Cont inuejd) 

D. Reporting Requirements 

T -CO's associated with monitoring the fuel rod operating conditions are requirc,! to 
b1 mot at all times, i.e., there is no al2owaible tine in which the plant can knowingly 
:.cc,-< the limit'; values of .APL!EE, L-C1E, and VCPR!. Ti, is a reqli'remen t, -o stated 

In S,. .ci fcat-aon 3.1 f.A, P, and C that if at any time during, s!ýteady state pocr opo.ration, 
it. dc- comin-e( that Th•e m tiý, val ues; for :.,P.:P :. 11CR, or MCPR -ir' ,icct. Lon is thcn initiatcd within fifteen minutes to restore operation to within the prescribed 

limits. Each event involving steady state operation bevon-d a specificd limit shall be 
reported as a reportable occur rance. H11oowever, if the corrective action is taken 
as described, a thirty day written report will muet the rcquirement of this specification.  

29 

E. 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, 
December 14, 1974 (USA Regulatory Staff).  

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

4. Vermont Yankee Nuclear Power Station Loss of Coolant Analyses Conformance with Appendix K 
to IOCFR50, May 1975.  

5. "General Electric BIR Thermal Analysis Basis (GETAB): Data, Correlation and Design 
Application," NEDO-10958, November, 1973.  
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BASES: 

4.11 FUEL RODS 

A. The APLO.GR, LHGR and MCPR shall be checked daily to determine if fuel burnup, or control rod 
movement has caused changes in power distribution. Since changes due to burnup are slow, and only 
a few control rods are removed daily, a daily check of power distribution is adequate. For a 
limiting value to occur below 25% of rated thermal power, an unreasonably large peaking factor 
would be required, which is not the case for operating control rod sequences.  

B. At certain times during plant startups and power changes the plant technical staff may determine 
that surveillance of APLIIGR, LIIGR and/or MCPR is necessary more frequently than daily. Because 
the necessity for such an augmented surveillance program is a function of a number of 
interrelated parameters, a reasonable program can only be determined on a case-by-case basis by 29 
the plant technical staff. The check of APLHGR, LIIGR and MCPR will normally be done using the 
plant process computer. In .the event that the computer is unavailable, the check will consist 
of either a manual calculation or a comparison of existing core conditions to those existing at' 
the time of a previous check to determine if a significant change has occurred.  

4/ 
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( (
4.11C Minimum Critical Power Ratio (NCPR) - Surveillance Requirement 

At core thermal power levels less than or equal to 25%, the reactor will be operating at 

minimur. recirculation pump speed and the moderator void content will be very small. For all 

designated control rod patterns which may be employed at this point, operating plant experience 

indicated that the resulting MCPR value is in excess of requirements by a considerable margin.  

With this low void content, any inadvertent core flow increase would only place operation in a 29 

more conservative mode relative to MCPR. During initial start-up testing of the plant, t ( 

MCPR evaluation •iill be made at 25% thermal power level with minimum recirculation pump speed.  

The MCPR margin will thus be demonstrated such that future _MCPR evaluation below this power.  

level will be shown to be unnecessary. The daily requirement for calculating MCPR above 25% 

rated thermal power is sufficient since power distribution shifts are very slow when there have 

not been significant power or control rod changes. The requirement for calculating MCPR 

when a limiting control rod 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.  

180-q 

JXVc



(

References 

1. Vermont Yankee Safety Analysis with Bypass Flow Holes Plugged, Attachment A to License 
Amendment Submittal, July 1975, (NEDO-20967).  

2. General Electric BWR Generic Reload Application for 8 x 8 fuel, NEDO-20360, Revision 1, 
November, 1974.  

3. R. B. Linford, Analytical Methods of Plant Transient Evaluations for the GE B6R, February 1973 
(NEDO-10802).  

4. General Electric Company Analytical Model for Loss-of-Coolant Analysis in Accordance with 29 
10 CFR 50, Appendix K, NEDE-20566 (Draft), August 1974.

/

4

180-r

(



(

VYNPS

3.12 LIMITING CONDITION FOR OPERATION
4.12 SURVEILLANCE REQUIREMENT

291 3.12 REFUELING

Applies to fuel handling and core 
reactivity limitations.  

Objective: 

To assure core reactivity is within 
capability of the control rods and to 
prevent criticality during refueling.  

Specification: 

A. Refueling Interlocks 

The reactor mode switch shall be locked 
in the "Refuel" position during core 
alterations and the refueling inter
locks, listed below, shall be operable 
except as specified in Specifications 
3.12.D and 3.12.E.  

1. Control Rod Blocks 

a. Mode switch in Startup/Hot Stand
by and refueling platform over the 
reactor.

291

4.12 REFUELING 

Applicability: 

Applies to the periodic testing of those 
interlocks and instruments used during 
refueling.  

Objective: 

To verify the operability of instrumentation 
and interlocks used in refueling.  

Specification: 

A. Refueling Interlocks

Prior to any fuel handling, with the head 
off the reactor vessel, the refueling 
interlocks shall be functionally tested.  
They shall also be tested at weekly intdr
vals thereafter until no longer required 
and following any repair work associated 
with the interlocks.

181
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29 1 3.12 LIMITING CONDITION FOR OPERATION 4.12 SURVEILLANCE REQUIREMENT

b. Fuel on any refueling hoist and 
refueling platform over the 
reactor.  

c. Mode switch in Refuel with one 
control rod withdrawal permit.  

2. Refueling Platform Reverse Motion 
(toward reactor vessel) Block 

a. Mode switch in Startup/Hot Stand
- -.. by .  

b. Any control rod out and fuel on 
any refueling hoist.  

3. Refueling Platform Hoists Blocks

a. Any control rod out and fuel on 
any refueling hoist over the 
vessel.  

b. Hoist overload.  

c. High position limitation.  

B*. Core Monitoring 

During core alterations two SRM's shall 
be operable, one in the core quadrant 
where fuel or control rods are being

(
B. Core Monitoring

Prior to making any alterations to the 
core the SRM's shall be functionally 
tested and checked for neutron response., 

4 
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3.12 LIMITING CONDITION FOR OPERATION
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moved and one in an adjacent quadrant.  
For an SRIM to be considered operable 
the following conditions shall be 
satisfied: 

1. The SRM shall be inserted to the 
normal operating level. (Use of 
special movable, dunking type 
detectors during initial fuel 
loading and major core alterations 
in place of normal detectors is 
permissible as long as the detector 
is connected into the proper cir
cuitry which contain the required 
rod blocks).  

2. The SRM shall have a minimum of 3 
cps with all rods fully inserted 
in the core.  

C. Fuel Storage Pool Water Level 

Whenever irradiated fuel is stored 
in the fuel storage pool, the pool 
water level shall be maintained at a 
level of at least 36 feet.

Thereafter, the SR2M's shall be checked 
daily for response.

C. Fuel Storage Pool Water Level 

Whenever irradiated fuel is stored in 
the fuel storage pool, the pool level 
shall be recorded daily.

I
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U. Control. Rod and Control Rod Drive Maintenance 

ofu~ O' v0on-,.-ý'Ijacent control rods 
separated by more than two control cells in any 
direction, may be withdrawýn from the core for 
the purpose of performing control rod and/or 
control rod drive maintenance provided the 
following conditions are satisfied: 

1. The reactor mode switch shall be locked 
in the "Refuel" position. The 
refueling interlock which prevents 
more than one control rod from being 

----. withdrawn may be bypassed for one 
of the control rods on which maintenance 
is being performed. All other refueling 
interlocks shall be operable.  

2. Specification 3.3.A.1 shall be met, 
or the control rod directional control 
valves for a minimum of eight control 
rods surrounding each drive out of 
service for maintenance shall be dis
armed electrically and sufficient 
margin to criticality demonstrated." 

3. SRMs shall be operable (a) in each 
core quadrant containing a control rod 
on which maintenance is being per
formed, and (b) in a quadrant adjacent 
to one of the quadrants specified in 
Specification 3.12.D.3.(a) above. Require
ments for an SRM to be considered operable 
are given in Specification 3.12.B.

E. Extended Core Maintenance 

More than two control rods may be with
drawn from the reactor core provided the 
following conditions are satisfied:

D. Control Rod and Control Rod Drive Maintenance 

1. Sufficient cuntrul rods shall be withdrawn 
prior to performing this maintenance to 
demonstrate with a margin of 0.25 percent 
Ak that the core can be made subcritical 
at any time during the maintenance with 
the strongest operable control rod fully 
withdrawn and all other operable rods 
fully inserted.  

2. Alternately, if a minimum of eight control 
rods surrounding each control rod out of 
service for maintenance are to be fully 
inserted and have their directional control 
valves electrically disarmed, the 0.25 
percent Ak margin shall ,be met with'the 
strongest control rod remaining in service 
during the maintenance period fully with
drawn.

(

(

E. Extended Core Maintenance 

Prior to control rod withdrawal for extended 
core maintenance, that control rods control 
cell shall be verified to contain no fuel 
assemblies.  

184

29 

29 1



(

29 1 3.12

( 
VYNPS

LIMITING CONDITION FOR OPERATION 4.12 SURVEILLANCE REQUIREMENT

1. The reactor mode switch shall be 
locked in the "Refuel" position.  
The refueling interlock which 
prevents more than one control rod 
from being withdrawn may be bypassed 
on a withdrawn control rod after 
the fuel assemblies in the cell 
containing (controlled by) that 
control rod have been removed from 
the reactor core. All other refueling 
interlocks shall be operable.  

2. SRMs shall be operable in the core 
quadrant where fuel or control 
rods are being moved, and in an 
adjacent quadrant. The require
ments for an SRM to be considered 
operable are given in Specification 
3.12.B.

F. Fuel Movement

Fuel shall not be moved or handled in the 
reactor core for 24 hours following 
reactor shutdown to cold shutdown 
conditions.

1. This surveillance requirement is the 

same as that given in Specification 
4.12.A.

2. This surveillance requirement is the 2 

same as that given in Specification 4 12.B. 9

F. Fuel Movement

Prior to any fuel handling or movement in 
the reactor core, the licensed operator shall 
verify that the reactor has been in the cold 
shutdown condition for a minimum of 24 hours.

185
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3ases: 

29i 3.12 & 4.12 REFUELING 

A. During refueling operations, the reactivity potential of the core is being altered. It is necessary to require certain interlocks and restrict certain refueling procedures such that there is assurance that inadvertent criticality does not occur.  
To minimize the possibility of loading fuel into a cell containing no control rod, it is required that all control rods are fully inserted when fuel is being loaded into the reactor core.  This requirement assures that during refueling thc refucling interlocks, as designed, will prevent inadvertent criticality. The core reactivity limitation of Specification 3.2 limits the core alterations to assure that the resulting core loading can be controlled with the reactivity control system and interlocks at any time during shutdown or the following operating cycle.  
The addition of large amounts of reactivity to the core is prevented by operating procedures, which are in turn backed up by refueling interlocks on rod withdrawal and movement of the refueling platform. When the mode switch is in the "Refuel" position, interlocks prevent the refueling platform from being moved over the core if a control rod is withdrawn and fuel 
is on a hoist.  

Likewise, if the refueling platform is over the core with fuel on a hoist, control rod motion is blocked by the interlocks. With the mode switch 4n the refuel position only one control rod can 
be withdrawn.  

B. The SR-Ms are provided to monitor the core during periods of station shutdown and to guide the operator during refueling operations and station startup. Requiring two operable SRMs in or adjacent to any core quadrant where fuel or control rods are being moved assured adequate monitoring of that quadrant during such alterations. The requirement of 3 counts per second provides assurance that neutron flux is being monitored.  

C. To assure that there is adequate water to shield and cool the irradiated fuel assemblies stored in the pool, a minimum pool water level is established. This minimum water level of 36 feet is established because it would be a significant change from the normal level, well above a level to assure adequate cooling (just above active fuel).

186
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291 3.12 & 4.12 (Continued) 

D. During certain periods, it is desirable to perform maintenance on two control rods and/or control rod drives at the same time. This specification provides assurance that inadvertent criticality 
does not occur during such maintenance.  

The maintenance is performed with the mode switch in the "Refuel." position to provide the refueling interlocks normally available during refueling operations as explained in Part A of these Bases. In order to withdraw a second control rod after withdrawal of the first rod, it is necessary to bypass the refueling interlock on the first control rod which prevents more than one control rod from being withdrawn at the same time. The requirement that an adequate shutdown margin be demonstrated with the control rods remaining in service insures 
that inadvertent criticality cannot occur during this maintenance. The shutdown margin is verified by demonstrating that the core is shut down even if the strongest control rod remaining in service is fully withdrawn. Disarming the directional control valves does not inhibit 
control rod scram capability.  

E. The intent of this specification is to permit the unloading of a significant portion of-the reactor core for such purposes as inservice inspection requirements, examination of the core support plate, etc. This specification provides assurance that inadvertent criticality does not 
occur during such operation.  

This pperation is performed with the mode switch in' the "Refuel" position to provide the refueling interlocks normally available during refueling as explained in the Bases for Specification 3.12.A. In 29 I qrder to withdraw more than one control rod, ft is necessary to bypass the refueling interlock on each withdrawn control rod which prevents more than one control rod from being withdrawn at a time. The requirement that the fuel assemblies in the cell controlled by the control rod be remoyed from the reactor core before the interlock can be bypassed insures that withdrawal of 
another control rod does not result in inadvertent criticality. Each control rod essentially provides reactivity control for the fuel assemblies in the cell associated with that control rod.  Thus, removal of an entire cell (fuel assemblies plus control rod) results in a lower reactivity 
potential of the core.  

F. The intent of this specification is to assure that the reactor core his been in the cold shutdown condition for at least 24 hours following power operation and prior to fuel handling or movement.  The safety analysis for the postulated refueling accident assumed that the reactor had been shutdown for 24 hours for fission product decay prior to any fuel handling which could result in 
dropping of a fuel assembly.  
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NEGATIVE DECLARAToION 

REGARDING PROPOSED CHANGE TO THE 

APPENDIX A TECHNICAL SPECIFICATIONS OF LICENSE NO. DPR-28 

VERMONT YANKEE NUCLEAR POWER STATION 

DOCKET NO. 50-271 

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

reviewed the licensee's proposed change to the Appendix A Technical 

Specifications of Facility Operating License DPR-28. This change 

would authorize the Vermont Yankee Nuclear Power Corporation to operate 

the Vermont Yankee Nuclear Power Station with certain revisions to the 

present limiting conditions for operation specified in Appendix A of 

the referenced liceinse. These revisiorns result from the implementation 

of the Acceptance Criteria For the Emergency Core Cooling System for 

Light 1Water Nuclear Power Reactors (ECCS) a5 specified in Section 50.46 

of Part 50 CFR. No revisions to the Environmental Technical Specifications, 

(Appendix B) were required as a result of this proposed change.  

The Commission's Division of Reactor Licensing has prepared an 

environmental impact appraisal for the proposed change to the Appendix A 

Technical Specifications, for Facility Operating License DPR-28.  

On the basis of the environmental impact appraisal 

we have concluded that an environmental impact statement 

for this particular action is not warranted because, pursuant to the 

C(om1mission's regulations in 10 CFR 51 and the Council of Environmental 

(Quality's Guidelines, 40 CFR 1500.6, the Commission has determined that 

this proposed change to the Appendix A Technical Specifications is not a
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major federal action significantly affecting the quality of the human 

environment. The environmental impact appraisal is available for public 

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

Washington', D. C. 20555, and at the Brooks Memorial Library, 224 Main Street 

Brattleboro, Vermont 05301.  

Dated at Rockville, Maryland, this 12th day of November 1975.  

FOR THE NUCLEAR REGULATORY CO.'iISSIO: 

GeorgeLw.Knighton, CWme 
Environmental Projects ranch No. 1 
Division of Reactor Licensing



ENVIRONMENTAL IMPACT APPRAISAL BY THE DIVISION OF REACTOR LICENSING 

SUPPORTING: AMENDMENT NO.18 TO LýCENSE NO. DPR-28 

CHANGE NO. 29 TO THE TECHNICAL SPECIFICATIONS 

VERMONT YANKEE NUCLEAR POWER CORPORATION 

VERMONT YANKEE NUCLEAR POWER STATION 

I. Description of Proposed Action 

By letters dated April 14, 1975, July 8 and 30, 1975, September 15 and 

22, 1975, the Vermont Yankee Nuclear Power Corporation (the licensee) 

provided information and supportive analysis relative to a proposed 

change in the Appendix A Technical Specifications of Facility License 

No. DPR-28. The proposed change concerns revisions to the limiting 

conditions for opcration to the Vermont Yankee Nuclear Power Station as a 

result of the implementation of the Acceptance Criteria for the Emergency 

Core Cooling System (ECCS) The implementation of the ECCS Acceptance 

Criteria will permit operation of the Vermont Yankee Nuclear Power 

Station at a power level previously evaluated in the Final Environmental 

Statement (FES) issued in July 1972. The FES concluded that based upon 

an evaluation of the proposed operating conditions, an operating license 

should be issued for the Vermont Yankee Nuclear Power Station.  

II. Environmental Impacts of Proposed Action.  

The NRC has evaluated the potential environmental impacts associated 

with this proposed license amendment as required by the NEPA and Section 51.7 

of Part 51 CFR.

K
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The potential NEPA concerns associated with the implementation of the 
ECCS Criteria for the Vermont Yankee Nuclear Power Station can be.  

defined as: 

1. Changes in benefits accruing from plant 

operation due to revisions to reactor power 

limits.  

2. Variation in environmental impacts resulting 

from changes in non-radiological effluent 

releases.  

3. Variation in environmental impacts resulting 

from changes in radiological effluent releases.  
This NRC evaluation has concluded that 6perating power will be as pre
viously evaluated and presented in the FES of July 1972. As such, no 
resultant chnages in these (3) criteria are expected. Since this change 
will not result in modified power levels, no changes in the Cost/Benefit 
balance and environmental impacts (other than expressed in the FES) are 
predicted. The FES evaluation of the Vermont Yankee Nuclear Station 
cooling water flow, thermal effluents, chemical effluents, radiological 
source term and effluents during operation and postulated accident 
conditions need not be revised as a result of the implementation of the 

ECCS Acceptance Criteria.
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Ill. Conclusions 'and Basis for Ncgative Declaration 

On the basis of the NRC evaluation and information supplied by the 

licensee, it is concluded that the implementation of the ECCS Acceptance 

Criteria for the Vermont Yankee Nuclear Power Station will produce no 

discernible environmental impacts other than those previously addressed 

in the FES of July 1972. The issuance of this change to the Appendix A 

Technical Specifications will permit operation at a power level previously 

evaluated in the FES and will not affect the Cost/Benefit balance, nor 

the evaluation of the radiological and non-radiological effluents as 

presented in the FES. This amendment will not require changes to the 

Environmental Technical Specifications (Appendix B).  

Having reached these conclusions, the Commission has determined that an 

environmental impact statement need not be prepared for the proposed 

license amendment and that a Negative Declaration shall be issued to 

this effect.  

€./ /0 

Clifford A. Haupt, Project Engineer 
Environmental Projects Branch No. 1 
Division of Reactor Licensing 

"George 1,4 Knnighton, Ch 
Environmental Projects -ranch No. I 

-Division of Reactor Licensing

I ,



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AIMENDMIENT NO. 18 TO FACILITY OPERATING LICENSE NO. DPR-28 

(CHANGE NO. 29 TO THE TECHNICAL SPECIFICATIONS) 

VERMONT YANKEE NUCLEAR POI';ER CORPORATION 

VERMONT YANKEE NUCLEAR POWER STATION 

DOCKET NO. 50-271 

1.0 INTRODUCTION 

The Vermont Yankee Nuclear Power Corporation (the licensee) has proposed 
to operate the Vermont Yankee Nuclear Power Station (VYNPS): 

(1) Using operating limits based on the General Electric Thermal 
Analysis Basis (GETAB), as rcjuested in their application 
dated July 30, 197 5 (0J, and supplements dated September 15, 
1975(2), September 22, 1975(3), with references to an earlier 
submittal of May 28, 1975(4).  

(2) Using modified operating limits based on an acceptable emergency 
core cooling system evaluation model that conforms with section 
50.46 of 10 CFR Part 50, as requested in their application dated 
May 28, 1975 and revised July 30, 1975.  

2.0 GENEIRAL ELECTRIC THERM1.AL ANALYSIS (GETAB) 

2.] DISCUSSION 

By letter dated May 28, 1975, the 'licensee proposed changes to the 
Technical Specifications, Appendix A to Facility Operating License 
No. DPR-28, for VYNPS, which incorporate operating limits based on 
the General Electric Thermal Analysis Basis (GETAB) described in 
General Electric (GE) Company report NEDO-10958(5).  

The proposed changes involve the adoption of a new transition boiling 
correlation termed GEXL which would replace the .Jench-Levy critical 
heat flux correlation as the basis for determining the thermal-hydaulic 
conditions which would result in a departure from nucleate boiling.
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One of the safety requirements for light water cooled nuclear reactors 
is prevention of damage to the fuel cladding. To prevent damage to 
the fuel cladding, light water cooled reactors must be designed and 
operated such that during normal operation and anticipated transients 
the heat transfer rate from the fuel cladding to the coolant is 
sufficient to prevent overheating of the fuel cladding. Although 
transition boiling would not necessarily result in damage to boiling 
water reactor (BWR) fuel rods, historically it has been used as a 
fuel damage limit because of the large reduction in heat transfer rate 
when film boiling occurs. A critical power ratio (CPR) is defined 
as the ratio of that assembly power which causes some point in the 
assembly to experience transition boiling to the assembly power 
at the reactor condition of interest. The minimuri critical pow,,er ratio 
(MCPR) is the critical power ratio corresponding to the most lir.iting 
fuel assembly in the core. The fuel assembly power at which boiling 
transition would be predicted to occur, using the GEXL correlation, 
is termed the critical power. The GEXL transition boiling correlation 
is more recent than the previously used Ifench-Levy critical heat flux 
correlation and is based on an extensive data base. The methods for 
applying the GEXL correlation to determine thermal limits have been 
termed the Genera]. Electric T -hermal Analysis Basis (GETAB) . "e hiave 
accepte(I the GEXL correlation and the GETAB methods in a previous renert(6 ) 
as a basis for establishing the safety limit and limiting conditions 
for operation related to prevention of, fuel damage for General Electric 
BWR 8x8 and 7x7 fuel.  

The analyses submitted by the licensee are based on the present core 
loading (cycle 3) of the VYNPS reactor containing a combination of 
7x7 fuel and 8x8 fuel, and properly considering the effects due to 
plugging the core bypass flow holes in the core support plate. (7) (8) 
The plugging represents an interim solution to the "channel box wear 
problem". Some penalty in maximum average planar linear heat generation 
rate (M•PLIIGR) is caused due to delay in calculated core flooding 
following a postulated loss of coolant accident (LOCA) with the holes 
plugged. The licensee has not installed the "permanent" fix, consisting 
of plugging the facility's core support plate bypass holes and in 
additi-on drilling new bypass holes in the lower tie plate.  

To apply GETAB to the Technical Specifications involves (1) establishing 
the fuel dar.magc safety limit, (2) establishing limiting conditions 
of operation sbch 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.



2.2 EVALUATION 

We have evaluated the VYNPS developed thermal margins based on the 
NEDO-10958 report( 5 ) and plant specific input information provided 
by the licensee in NEDO-20967(1) and a proprietary Supplement B to 
that document.  

2.2.1 Fuel Cladding Integrity Safety Limit MCPR 

The fuel cladding integrity safety limit MCPR for the 7x7 and 8x8 
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 5-1 of the licensee 
submittal, (1) combined with the relative bundle power distribution 
in the core form the basis for the GETAB statistical determination 
of the safety limit MCPR. The tabulated lists of uncertainties for 
V-YNPS are the same as, or conservative wilh respect to, those repor•.d 
in NEDO-10958(5) and NEDO-20340( 9 ) which are acceptable. The largest 
difference is in the reported 8.7% uncertainty in TIP readings to 
account for effects of the reload core, and the addition of a 
correction (3.95 to 4.53%) to account for additional bypass region 
void uncertainty due to the bypass ,hole plugging. These values are 
acceptable foe VYNPS cycle 3.  

The reactor core selected for the GETAB statistical analyses that 
incorporate the operating parameters, fuel design (R factor*), and 
GEXL correlation uncertainties is in the same reactor class as the 
VYNPS reactor. Thus, the GETAB analysis results provide a fuel 
cladding integrity safety limit MCPR of 1.06 which is conservatively 
applied to the VYNPS reactor. Comparison of the licensee submittal 
bundle power distributions(l) used for the GETAB application and that 
for the actual operation of the VYNPS reactor assume more high power 
bundles in the GETAB analysis which result in a conservative 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 VYNPS's current 
fuel cycle.  

2.2.2 Operating Limit MCPR 

Various transient events wiql reduce the operating MCPR. To assure 
that the fuel cladding integrity safety limit (MCPR of 1.06) is not 
exceeded during anticipated abnormal operational transients, the 
most limit ing transients have been analyzed to determine w-hich one 

*-Thc R factor is a parameter which characierizes the local peaking 
pattern with respect to the most limi.ting rod.
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results in the largest reduction in critical power ratio (APICPR).  
The licensee has submitted the results of the transient analyses which 
contribute a significant decrease in MCPR. 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 0.22.  
Addition of this AMCPR to the safhty limit MCPR gives the minimuiM 
operating limit MCPR required to avoid violation of the safety limit, 
should this limiting transient occur. The loss of flow (2-pump trip) 
event was not specifically analyzed for VYNPS, but was stated to be 
less severe than load rejection without bypass. This reasoning is 
based on results of similar plant analyses, and on this same basis 
we find it acceptable.  

The transient analyses were evaluated with the end-of-cycle 3 scraml; 
reactivity insertion rates that include a design conservatism factor 
of 0.80. The licensee's submitted initial condition parameters 
used for the worst operational transient analyses are acceptable.  
"The initial MCPR assumed in the transient analyses (1.30) was equal 
to or greater than the established~operating limit MCPR of 1.28, which 
results in conservative (high) prediction of resulting AMCPR values.  

Conservatism was applied in determining the required operating limit 
MCPR because the axial and local flux 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 midplane (node 12; APF of 
1.40). This is the worst consistent set of parameters and is supporzed 
by a Glh study(S) which has shown the required operating TCPR to be 
a function of the location of axial flux peak. The required ACPR's 
are essentially independent of peak location for axial flux peaking 
in the middle and upper portions of the core, whereas for bottom 
peaked axial fluxes the required MCPR is reduced.  

The applied R factor of 1.084 for 8x8 fuel is taken at the beginning 
of cycle to reasonably bound the expected operating conditions. During 
the cycle the local peaking and therefore the R factor is reduced 
while the peak in the axial shape moves toward the bottom of the core.  
Although thc operating limit MCPR would be increased by approximately 
1% by the reduced end-of-cycle R factor, this is offset by the reduction 
in MCPR resulting from the relocation of the axial peak to below the 
midplane.
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2.2.3 Proper Inclusion of the Correct Void Coefficient in Calculation of 
the Operating Limit MCPR 

The required minimum operating limit MCPR of 1.28 was based on the 
addition of the largest AMCPR (caused by the load rejection withcut 
bypass transient) to the safety limit MCPR of 1.06, which we found 
to be acceptable. The calculations took proper account of a recent 
change in method of calculating void reactivity coefficients (Neutron 
Effective Voids (NEV))--where the. new method provides better agrecem.ent 
between the calculated and plant instrument pow,,er distributions. The 
correct, revised values of NEV were used throughout.  

2.2.4 Rod Withdrawal Error Transients 

The licensee discussed the rod withdrawal error transient in terms 
of worst case conditions.(1) The analysis shows that the local power 
range monitor subsystem (LPPR.M's) will detect high local powers and 
result in an alarm.  

However, if the operator ignores the LPRPM alarm, the rod block m.onitor 
subsystem (RBM) will stop rod withdrawal while the critical rower 
ratio is still gre.tcr than the 1.06 MCPR safety limit, and the cladding 
strain is under the one percent pldstic strain limit. We conclude 
that the consequences of this localized transient are acceptable.  

2.2.5 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 conforn 
to his Technical Specification w.,hich requires maintaining the operating 
MCPR greater than 1.23 times Kf factor for core flows less than rated.  
The Kf factor curves were generically derived which assures that the 
most limiting transient occurring at less than rated flow will not 
exceed the safety limit NMCPR of 1.06.  

Ile conclude that the calculated consequences of the anticipated abnormal 
transients do not violate the thermal and plastic strain limits of 
the fuel or the pressure limits of the reactor coolant boundary.  

2.2.6 Overpressure Analysis 

The licensee submitted an overpressure analysis in order to demonstrate 
that an adequate margin exists below, the ASMIE code allowable vessel 
pressure of 110% of vessel design pressure. The transient analyzed 
was the closure of all main steam isolation valves. The analysis w,;as
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performed at 104.5% power assuming the end of cycle scram reactivity 
insertion rate curve, scram initiated by high neutron flux, void re

activity applicable to this cycle, no credit for relief valves, and 
one safety valve failing to operate. The peak pressure at the vessel 
bottom was calculated to be 1306 psig yielding a 69 psi margin below 

the code allowable; which we conclude is acceptable.  

2.3 CONCLUSION 

Based on the above, we conclude that the analyses and operating limits 

based on the use of the General Electric Thermal Analysis Basis are 
acceptable. The associated proposed changes to the Technical Speci
fications which we also conclude to be acceptable are itemized in 
Section 4.0.  

3.0 ECCS APPENDIX K ANALYSIS 

3.1 DISCUSSION 

On December 27, 1974, the Atomic Energý' Coimnission issued an Order 
for Modification of License implementing the requirements of 10 CFR 
50.46 "Adcoptance Criteria and Emergency Core Cooling Systems for 
Light Water Power Reactors." One of the requirements of the Order 
was that "...the licensee shall submit a reevaluation of ECCS cooling 
performance calculated in accordance wjth 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 amcnd::ents 
as may be necessary to implement the evaluation results.  

On July 30, 1975, the licensee submitted an evaluation of the ECCS 
performance(l) for the design basis piping break for Vermont Yankee.  

An amendment requesting changes to the Technical Specifications for 
Vermont Yankee to implement the results of the evaluation was sub::itted 
on September IS, 1975.(2)* The licensee incorporated further information 
and corrections relating to the Technical Specifications by letter 
dated Septembcr 22, 1975.(3) The above referenced submittals show 

compliance to the 10 CFR 50.46 criteria and Appendix K to 10 CFR 
Part 50 for the present cycle 3 core with core support plate bypass 
flow holes plugged. Proper penalty in K1APLIIGR was taken to account 
for considerably increased reflood times with bypass flow holes plugged.  

The Order for Modification of License issued December 27, 1974, stated 
that evaluation of ECCS cooling performance may be based on the vendor's 

evaluation model as modified in accordance with the changes described 

in the staff Safety Evaluation Report of VYNPS dated December 27, 1974.  

*This sbmittal V.t, in the forn,* of corrections to an earlier set of 

Tec]hniCal 8•,ci icat ions submi i.ed May 28, 1974R(,) , making that earl;--
submittHal correct for application to the core with plugged bypass holes
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The background of the staff review of the General Electric (GE) ECCS 
models and their application to VYNPS is described in the staff 
Safety Evaluation Report CSER) for that facility dated December 27, 
1974 (the December 27, 1974 SER) issued in connection with the Order, 
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 earlier Status Report and its Supplement referenced in 
the December 27, 1974 SER describe an acceptable ECCS evaluation 
model and the basis for the staff's acceptance of the model. The 
VYNPS evaluation which is covered by this SER properly conforms to 
the accepted model.  

3.2 EVALUATION 

With respect to reflood and refill computations, the VYNPS analysis 
was based on a modifýied version of the SAFE computer code, with 
explicit consideration of the staff recomnmended limitations.  
These are described in the December 27, 1974 SER. The VYNPS 
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, w6 concluded that additional 
individual break sizes should be analyzed to substantiate the break 
spectrum curves submitted in connection with the evaluation provided 
in August 1974.  

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

The additional analyses were performed for a similar plant (Brunswick 2) 
and were referenced in the VYNPS ECCS submittal(l). These analyses 
supported the earlier submittal which concluded that the worst break 
was the complete severence of the recirculation line. These additional 
calculations provided further details with regard to the limiting 
location and size of break as well as worst single failure for the 
VYNIPS design. The limiting break which is the design basis accident 
is the complete severence of the recirculation discharge line assuming 
a failure of the LPCI injection valve.  

We have reviewed the evaluation of ECCS performance submitted by 
the licensee for VYNPS and conclude that the evaluation has been 
performed wholly in confornance with the requirements of 10 CFR 
50.46(a). Operation of the reactor will meet the requirements of 
10 CFR 50.46 provided that .operation is limited to the maximum 
average planar linear heat generation rates (MAPLIIGR) of figures 
8-12a and 8-121 of NEDO-20967(]), and to a minimum critical pow..•er 
ratio (MCPR) greater than 1.18.



-8-

However, certAin additional changes must be made to the proposed 
Technical Specifications to ensure that reactor operation conforms 
with the evaluation of ECCS performance.  

(a) The largest recirculation break area assumed in the evaluation 
was 4.43 square feet. This break size is based on operation 
with a closed valve in the equalizer line between the two 
recirculation loops. A Technical Specification (3.6.H.1) has 
been added to require the valve in the equalizer line to be 
closed during reactor operation.  

(b) Technical Specifications (3.11 A, B, C and D) have been revised 
to report as reportable occurrences operation in excess of the 
limiting MAPLHGR, LHGR, and MCPR values even if corrective action 
was taken upon discovery.  

(c) An evaluation was not provided for ECCS performance during 
reactor operation with one recirculation loop out of service.  
Therefore, a Technical Specification (3.6.G.1) was added to 
limit reactor operation under those conditions to 24 hours 
"until such time that the necessary analyses are performed, 
evaluated, and determined acceptable.  

(d) The VYNPS LOCA analysis assuned all ADS valves operated in the 
event of small line breaks with HPCI failure. Since the licensee 
did not provide a LOCA analysis with one ADS valve out of service 
for small line breaks, a Technical Specification (3.5.f.2) has 
been revised so as not to allow continuous operation for more 
than 7 days with any ADS valve out of service.  

The above mentioned changes to the proposed Technical Specifications 
were discussed with, and concurred in by the licensee.  

3.3 CONCLUSION 

We conclude that operation of the-reactor in accordance with the 
Technical Specification changes discussed above will meet the require
ments of 10 CFR Part 50, section 50.46.  

4.0 TECHNICAL SPECIFICATION CHANGES 

Section 1 Definitions 

The Subsection which defines Minimum Critical Heat Flux Ratio will 
be deleted and replaced by a definition of Minimum Critical Power 
Ratio.
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The subsectio which defines peaking factor in terms of fuel rod 
surface heat fluxes will be replaced by a new subsection which defines 
a total peaking factor in terms of power profile.  

These changes are needed to assure consistency with the revised formlat 
of the GETAB analysis.  

Section 1.1 Fuel Cladding Integrity Safety Limits 

Subsection l.l.A for operation with reactor pressure greater than 
800 psig or core flow greater than or equal to 10% of rated would be 
revised to state a MCPR safety limit. Subsection l.l.B would be 
revised to limit core thermal power to 25% or less of rated thermal 
power when reactor pressure is less than or equal to 800 psig or core 
flow is less than ]0% of rated. These changes are consistent with 
the GETAB analyses discussed earlier in this safety evaluation.  

A new paragraph has been included entitled "Power Transient" which 
updates the Technical Specifications to conform to currently accepted 
means for determining the violation of.Technical Specifications 1.!.A 
and I.I.B.  

Figure 1.1.1 has been deleted and teplaced with Figure 2.1.1. Adoption 
of GETAB/GEXL requires this Figure replacement.  

r 

Section 2.1 Fuel Cladding Integrity Limiting Safety System Settings 

Subsections A.1 concerning APRM neutron flux scram settings and 
subsection B concerning APR4I rod block settings would express the 
settings in terms of the new definitions of peaking factors rather 
than in terms of heat flux, and base the required settings on the 
design linear heat generation rates of 18.5 and 13.4 kw/ft for 7x7 
and 8x8 fuel respectively.  

Section 3.1 Reactor Protection System 

A new paragraph 3.1.B has been added to correspond to Technical 
Specification 2.1.A.1 and 2.1.B.  

Specification 3.5.f.2 has been revised to restrict operation to 
7 days with one of the Automatic Depressurization valves out of 
service.  

Specification 3.6.G.1 has been added to restrict single loop operation 
to 24 hours.
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Specification "3.6.H.l has been added to require main equalizer values 
to be closed during reactor operation.  

Specifications 3.11 A, B, C and D have been revised to include an 
action requirement when limits are violated.  

GETAB Bases 

The bases would also be changed to discuss the justification for 
the revised specificAtions itemiztd above. Ile would modify the 
proposed GETAB related bases and tables to provide what we consider 
to be a clearer justification for the limits.  

Changes have been made throughout the Technical Specifications 
incorporating the terminology of GETAB/GEXL limits and to unsure 
consistency with other Technical Specifications.  

5.0 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.

Date: November 12, 1975
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