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NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

No. 50-271

Yankee Atomic Electric Company NOV 1 o 1a75
ATTN: Mr. Robert H. Groce
Licensing Engineer
20 Turnpike Road
Westboro, Massachusetts 01581

Gentiemen:

The:Commission has issued the enclosed Amendment No. 18 to Facility
Ticense No. DPR-28 for the Vermont Yankee Nuclear Power Station.

This amendment includes Change No. 29 to the Technical Spccifications,
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
performance calculated in accordance with an acceptable evaluation
model that conforms to the requirements of the Commission's regulations
in 10 CFR & 50.46. The amendment 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 Comnission's Acccptance Criteria for Emergency Core Cooling

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

e 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.
Having made this determination, we have further concluded pursuant to
10 CFR Part 51, § 51.5(c)(1) that no environmental impact statement
need be prepared for this actiom. Copies of the related Negative
Declaration and 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.
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Yankee Atomic Electric Company

Copies of the related Safety Evaluation and the Federal Register Notice

are also enclosed.

trs

Enclosures:

Amendment No. 18

Negative Declaration
Environmental Impact Appraisal
Safety Evaluation

. Federal Register Notice

Ui BN

cc w/encls:
See next page

Sincerely,

/ }7 ;?fv*Y g '{“‘

~Robert W. Reid, Chief

Operating Reactors Branch #4
Division of Reactor Licensing
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cc: wflenclosures:!’

77 Grove Street
Rutland, Vermont 05701

Turnpike Road, Route 9

3 - John A. Ritsher, Esquire

1 Ropes and Gray

; © 225 Franklin Street

3 Boston, Massachusetts 02110
]

j Gregor 1. McGregor, Esquire

Assictant Atiorney General

State Mouse, Room 370
Pos<en, Massachusctts 02133

Richord B. Ayres, Bsquire

1710 N Street, N.ooW. :
I~— Washington, D. C. 20036

] Honorable ¥. Jerome Diamond
- Attorney General

State of Vernont

109 Statce Street

Pavilion Office Building
Montpeclier, Vermont 05602

John A. Calhoun

Assistant Attorney General
State of Vermont

109 State Street

Pavilion Office Building
Montpeliex, Vermont 05602

Athony Z. Roisman, Lsquire
Berdin, Roisman and Kessler
1712 N Strect, N. W.
Washington, D. C. 20030

or

- Yankec Atomic Electri “ompany

i Mr. James E. Griffin, President
vermont Yankee Nuclear Power Corporation

testboro, Massachusetts 01581

] hepartrent of the Attormey General

Notw 2l Resources Defense Council

Mr. Donald E. Vandenburgh, Vice President
Vermont Yankee Nuclear Power Corporation

John R. Stanton, Director
Radjation Control Agency

Hazen Drive
Concord, New Hampshire .03301

John W. Stevens )

Conservation Society of Scuthern
Vermont

P. 0. Box 256

Townshend, Vermont 05353

Mr. David . Scott

~Radiation Health Engincer

Agency of Human Services
Division of Occupational Health
P. 0. Box 607

Barrc, Vermont 05641

New England Coalition on uc
Pollution

11i1) and Dale Farm

West Hill - Faraway

Putney, Vermont 053

Brooks Mermorial Library
224 Main Street
Brattlebero, Vermont (05301

" Chairpan, Vermont Public

Service Board .
120 State Street
Montpelicr, Vermont 05602

Mr. Raymond H. Puffer
“Chairman
'Board of Selectman

Vernon, Vermont . 05354

cc w/cenclosures and cy of
VY's filings dtd. 7/30, 9/15 &°/l.
My. Richard V. DcGrasse
Public Service Board
7 School Street
Montpelier, Vermont 05¢02
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C, 20555

VERMONT YANKEE NUCLEAR POWER CCRPORATION

" DOCKET NO. 50-271

VERMONT YANKEE NUCLEAR POWER STATION

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 18
Licensc No. DPR-28

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 cf the Atomic Energy Act of
1954, as amended (the Act), and the Commission's rules and
rcgulations set forth in 10 CFR Chapter I;

The facility will operate in conformity with the application,

the provisions of the Act, and the rules and regulations of

the Commission; )

There is reascnable assurance (i) that the activities authorized
by this amendment can be conducted without endangering the

health and safety of the nublic, and (ii) that 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.

Accordingly, the license is amended by a change to the Technical
Specifications as indicated in the ettachment to this license
amendment and Paragraph 3.B of Facility License No. DPR-28 is
hereby amended to read as follows:
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"B, Technical Specifications

The Technical Specifications contained in Appendices
A and B, as revised, are hereby incorporated in the
iicense. 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 COMMISSION

Jad R Galle

Karl R. Goller, Assistant Director
for Opcrating Reactors
Division of Reactor Licensing
Attachment: ‘
Change No. 29 to the
Technical Specifications .

Date of Issuance:
November 12, 1975



~ ATTACHMENT TO LICENSE AMENDMENT NO. 18
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Tnstrume. . functional Test - 'An instrument
functional test means the injection of a
simulated sigral into the instrument pri-
mary sepcor, to verify the proper instru-
rent ~honnel response, alarm, and/or
inttiating action.

Lepic Svstem Functionmal Test - A logic system
functional test means a test of all relays

and contacts of a locgic circuit from sensor

to activated device to insure all components
are operzble per design intent. Where possible,
action will go to cowpletion, i.e., pumps

will be started ang valves opened.

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 NED0O-10958)

Mode -~ The reactor mode 1s that which is
established by the mode-selector-switch.

-Operable - A system or component shall be con-

sidered operable when it is capable of performing
its intended function in its required manner.

Ogerating - Operating means that a system or
component 1s performing its intended functions
in its required manner.

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

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

o

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 satisfled:

1. All manual containment isolation valves 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.

1Y
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 arrang~-
" ment of instrument channel trip signals ant
auxiliary equipment required to initiate

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

4
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[ ( (
1.1 SAPETY LIMIT 2.) LIMITING SATETY SYSTEM SETTING
1.1 FUDL CLADDING INTEGRITY 2.1 TFURL CIADDING INTEGRITY
Ionlicabliity: Applicability:
2pplies to the interrelated varlable associated Arplics to trxip settings of the instruments and devices
with fuel thermal behavior. which are provided to prevent the nuclear .system safety
limits from being excecded. L
Chicctive: Opjactive:
e N s e . . ettt i s
To establish limits below which the integrity To define the level of the process variable at which {
of the fuel cladéing is preserved. - automatic protective action is initiated.
Specification: : Specification:
1 b ) 1

A. Bundle Safety Limit (Reactor Pressure A. Trip Settings \

L3

>8¢0 psia and Core Flow >1C% of Rated) '
The limiting safety system trip settings shall be

29 as specified below:
. "29
When the reactor pressure is >800 psia - 1. DNeutron Flux Trip Settings
and core flow is >10% of rated, the existence C .
cf a Minimum Critical Power Ratio (MCPR) less ) a. APRM Flux Scram Trip Setting (Run Mode)
than 1.06 shall constitute violation of the . ’ _
fuel cladding integrity safety limit. Wnen the Mode Switch is in the RUN position,
the APRM 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 100%
rated drive flow is that flow
equivalent to .48 x 10% 1bs/hr coxe

- flow.
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1.1 Safety Limit 2.1 LIMITING SAFETY SYSTEM SETTING

B.

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 {ollows:

S < (0.56 W + 54%) A
MTPF
where:

A= 2.62 for 7 x 7 fuel : .
= 9. 44 for 8 x 8 fuel (

MTPF = The value of the existing maximum 29
total peaking .factor.

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

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 or
. equal to 15% of rated neutron flux. The IRM (
flux scram setting shall be <120/125 of scale.

Core Thermal Power Limit (Reactor Pressure B. APRM Rod Block Trip Setting
<800 psia or Core Flow <10% of Rated)

When the reactor pressure is <800 psia or The APRM rod block trip setting shall be as showm
core flow <10% of rated, the core thermal in Figure 2.1.1 and shall be: '

power shall not exceed 25% of rated

thermal power. SRB§Q.66 W+ 427




1.1

SAFETY LIMIT

(

VYNPS

29

Pcwer Transient

To ensure that the Safety Limit
established in Specification 1.1.A

and 1.1.B is not exceeded, each
required scram shall be initiated by
its expected scram signal. The Safety
Limit shall be assumed to be exceeded
when scram is accomplished by a means

other than the expected scram signal.

2.1 LIMITING SAFETY SYSTEM SETTING
where:

S._ = Rod block setting in percent of
) rated thermal power 1593 MWt

W = percent rated drive flow where
100% rated drive flow is that
flow equivalent to 48 x 100 1bs/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:

6 o
SH— (0.66 W + '42/,) A

where:
A= 2.62 for 7 x 7 fuel
= 2,44 for 8 x 8 fuel
MIPF = The value of the existing maiimum

total peaking factor.
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VYNPS
1.1 SAFETY LIMIT 2.1 LTMITING SAFETY SYSTEM SETTING
29 !C. Whenever the reactor is shutdown with C. Reactor low water level scram setting shall be
irradiated fuel in the reactor vessel, the at least 127 inches above the top of the active
water level shall not be less than 12 inches fuel.
above the top of the active fuel when it is
seated in the core. 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.

-~

o~
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Bases:

s

Fuel Cladding Integrity

A, Tuel Cladding Integrity Limit at Reactop Pressurex 800 psia and Core Flowy 107 of Rated

The fuel cladding integrity safety limit is set such ﬁhat no fuel damage is calculated to occur if
the limit is not violate&. Since the parameters which result in fuel damage are not direétly
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 1t is recognized that a depatture from nucleate boiling would not neceséarily

29
result in deamage to BWR fuel rods, the critical power at which boiling transition is calculated

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

core operating state and in the pcocedure used to calculate the critical power result in an
uncertainty in the value of the critical power. Therefore the fuel cladding integrity safety limit
is defined as the critical power ratio in the limiting fuel assémbly 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 Geperal Electric Thermal Analysis Basis, GETAB (D

b

which is a statistical model that combines all of the uncertainties in operating parameters and the
. 4 B
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, corxrelatilon.




1.1 ( t.) . ( <
The GEXL correlation is valid over the range of conditions used Iin 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 lO6 1b/hr
Inlet Subcooling: 0 to 100 Btu/1b
Local Peaking:’ 1.61 at a corner rod to
1.47 at an interior rod ‘ _ 2?
Axial Peaking: Shape Man/Avg.
. _ . : Uniform 1.0
Outlet Peaked 1.60 . '

Inlet Peaked 1.60

. Double Peak 1.46 'and 1.38
A .
. ~ Cosine - 1.39 '
Rod Array 16, 64 Rods in an 8 x 8 array

49 Rods in a 7 x 7 array . /
fhe required input to the statistical model are the uncertainties listed on Table 2.1-1, the nomiﬁal 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—facto; distributions that are input to the statdstical model which is used to ‘
establish the safety limit MCPR. The R-factoxr distributions shown are taken near the beginning of the
- fuel cycle.
WOV 12 00

10
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The basis for the uncertainty in the GEXL correlation is given in NEDO-10958

(1), The power distributib.

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 Pressuree_800 psia or Core Flow<10% of Rate_l

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 pressuke drop in the bypass region is essentially all elevation head, 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
1bs/hr bundle flow, Bundle pressure drop 1s nearly independent of bundle power and has 2a value of 3.5 psi.
Thus, the bundle flow with a 4.56 psi driving head will be greater than 28 x 103 1bs/hr irrespective of
total core flow and independent of bundle power for the range of bundle powers of concern. Full scale ATiAS
test data taken at pressures from 14.7 psia to 800 psia iﬁdicate 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 cr .

core flow less than D% is conservative.

C. Power Transient

Plant safety analyses have shown that the scrams 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

29

-
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1.1 el ( <

to assure the insertion times are adequate. The thermal power transiertresulting when a scram 1is
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 concepé of not approaching a Safety Limit provided scram signals are operable

is supported by the extensive plant safety analysis.

The computer provided wifh Vermont Yankee has a sequence annunciation progrém which will indicate the
sequence--in-which events such as scram, APRM trip iniéiation, pressure scram initiation, etc. occér.

This program also Indicates when the scram setpoint is cleared. This will provide information,onlhow long -
a Sscram condition exists and thus provide some measure of the energy added during a transient. Thus,;
computef information normally will be availablé for analyzing scrams; however, if the computer infurmation
should not be available for any scram analysis! Specification 2.1.1C.2 will be relied 5n to determine if a

L]

Safety Limit has been violated.

'D. Reactor Water Level (Shutdown Condition)

During p;riods when the reactor is shutdown, conéideration must also be given to water level requirements
due to the effect of decay heat. If reactor water level.should drop below the top of the active fuel
during this time, the ability to cool the core is reduced. This reductiqn in core cooling capability could
lead to elevated cladding temperatures and clad perfofation. 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.

ROV 1 5 1375

29
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1.1 (cont.)
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Table 1.1-1

UNCERTAINTIES USED IN THE DETERMINATION

OF THE FUEL CLADDING SAFETY LIMIT

Quantity

Feedwater Flow

Feedwater Temperature
Reactor Pressure

Core Inlet Temperature
Core Total Flow

Channel Flow Area
Friction Factor Multiplier

Channel Friction Factor
Multiplier

TIP Readings
Bypass Void effect on TIP
R Factor

Critical Power

Standard
Deviation
(% of Point)

1.76
0.76
0.5
0.2
2.5
3.0

10.0

5.0
8.7
3.95 - 4.53
1.6,

3.6

29
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Table 1.1-2

NOMINAL VALUES OF PARAMETERS USED IN

THE STATISTICAL ANALYSIS OF FUEL CLADDING INTEGRITY SAFETY LIMIT

Core Thermal Power . 1665 MWt

Core Flow - 48.0 Mlb/hr

Dome Pressure 1021 psig

Channel Flow Area (7 x 7) .1069 ft22

(8 x 8) .10665 ft

R-Factor (7 x7) 1.10
(8 x 8) 1.C84




Range of Relative Bundle Power

USED IN THE GETAB STATISTICAL ANALYSIS

1.375 to 1.425

1.325
1.275
1.225
1.175
1.125
1.075
1.025

0.175

to

to

to

to

to

to

to

to

1.375

1.325

1.275

1.225

1.175

1.125

1.075

1.025

Percent of Fuel Bundles Within

- -
Tower Intorval

6.6
3.2
15.6
10.8
6.6

4.9
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Tadle 1.1-4

R-FACTOR DISTRIBUTION USED IN GETAB STATISTICAL ANALYSIS

R S s ek ol o
H -

7x7- Rod Array | 8x8 Rod Array
R-Factor Rod Sequence No. R-Factor ' Rod Sequence No.
1.098 1 | 1.100 : 1
1.083 2 | 1.100 ‘ 2
1.075 3 | 1.095 3
1.062 4 - 1.095 4
1.052 5 - 1.093 5
1.042 ~ 6 . 1.093 : 6
1.042 7 1.092 | : 7
£ 1.027 § thra 49 ) < 1.077 . 8 thru 63
) .

" '.r\;“ .




VYNTS

Conservatisn is incorporated in the transient analvses in estimating the controlling factors, such as void
reactivity coefficient, control rod seram worth, scram delay time, peaking factors, and axial ° '

nowey shapes. These factors are sclected comsorvatively with respect to their efiect on the

anniiceble transient results as determined by the current analysis model, This trenmsicnt model, evolved
over maay years, has been substantiated in operations a5 2 conservative tool for evaluating

reactor dynamic performance. Results obtained from a General Flectric boiling water reactor

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

in Refercnce .

The absolute value of the void reactivity coefficieat used in the analysis is conservatively

estimated to be about 25% greater than tne nominal maximum value expected to occur during the
core lifetime. The scram worth uscd has been derated to be equivaleat to approximately '
507 of the total scram worth cf the control rods. The scram delay time and rate of rod .
insertion allowed by the anzlyses are conservatively set equal to tha longest delay and slow-

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

y appliied, of greatest significance in
0 T inserticn of nogative reactivity is

cr
o]
LR
O

delay time and rod insertion rate, 211 conservativel
the carly pertion of the ncge ortd

o]

y-
I
[
e
)

ol

’_.l

~

ative reactivity inscriion. 2P
assurcd by the time requirements for 5% and 207% insertion. By the time the rods are 60% inserted
approximitely feur dollars 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
a'ssure proper complcticn of the expected performence in the earlier portiom cof the transient, and
to establish the ultimate fully shurdown steady-state condition.

For analyses of the thermal conscquences of the transicnts a MCPR of 1.28
is conservatively assumed to exist pricr te initiation of the transients.
This choice of using coascrvative values of coatrolling paramcters and initiating transients
. . 3 - - - 4 " (]
at the design power level, ; oduces more pessinmistic answers taan would result by using
T

N\ Y
| e I4
expected values of control parameters and analyzing at higher power levels.

Steady-state operation without forced recirculaticn will net be pernmitted, except during startup
testing. The analysis to support operation at various power .and flow relationships has considered
operation with clther ono er WO recirculation pumps.
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FUEL CLAC JING INTEGRITY (Continued) \

The abnormal operational trarnsients were analyzed to a power level of 1665 MWt.

The licensed maximum power level is 1593 MWc.

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

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.

Trip Settings

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

1. Neutron Flux Trip Settings

a. APRM Flux Scram Trip Setting (Run Mode)

The average power range monitoring (APRM) system, which is calibrated using heat balance

data taken during steady state conditions, reads in percent of rated thermal power (1593 MWe). °

Because fission chambers provide the basic input” signals, the APRM system responds directly to

average neutron flux. During transients, the instantaneous rate of heat transfer from the >
,  fuel (reactor thermal power) is less than the instantaneous 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 APRM scram trip setting would decrease the margin present before the" fuel
cladding integrity Safety Limit is reached. The APRM scram trip getting 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 have an
adverse effect on reactor safety because of the resulting thermal stresses. Thus, the APRM
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. _ ’
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JPRM 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 coxe thermal power. The scram setting is adjusted
in accordance with the formula in Specificaticn 2.1.A.1l.a, when the maxinum total peaking

.

factor is greater than 2.62 for 7x7 fuel and 2,44 for Bx8 fuel.

Analyses of the limiting transients show that no scram adjustment is required to assure
MCPR. >1.05 when the transient is initiated from MCPR = 1.28.

Flux Scram Trip Settinz (Refuel or Startup & Hot Standby Mode)

For operation in the startup mode while the reactor ie 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 rmargin 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 starxtup is not much colder than that already
in the system, temperature coefficients are small, and control rod patterns are constrained

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, uniferm 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 ievel, the rate of power rise is no more than 5 percent of rated powexr per minute, and the
APRM system would be more than adequate to assure a scram before the power could exceed' the
safety limit. The 15 percent 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 IRM is a 5-decade instrument which covers the range of power level between that covered

by the SRM and the APRM. The 5 decades are covered by the IRM by means of a range switch and the 5
decades are broken down into 10 ranges, each being one-half of a decade in size. The IRM scram
trip setting of 120/125 of full scale 1is active in each range of the IRM. 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
IRM is ranged up to accommodate 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 contrxol 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

:ith the neutron flux and an IRM scram would result in a reactor shutdown well before any Safety

Linit is excecded.

16-2a
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In order to ensure that the IRM provided adeq&abe protection against the the single rod
withdrawal error, 2 range of rod withdrawal accidents was analyzed. This analysis included
starting the accident at various power jevels. The most severe case involves an initial
conditicn in which the reactor is just subcritical and the IRM system is not yet on scale.

This condition exists at guarter rod density. Additional conservatism was taken in this
analysis by assuming that the IRN channel closest to the withdrawn rod is bv-passed. The
results of this anaiysis show that the reactor is scrammed and peak power limited to one percent
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.

APRM Rod Block Trip Setting

Reactor power level may be varied by moving control rods or by varying the recirculation flow rate.
Tha APRY system provides a control rod block to prevent rod withdrawal bevond a given point at
constant recirculation flow rate, and thus to protect against the conditicn of a MCPR less than
1.06. This rod block trip setting, which is automatically varied with recirculation loop flow
rate, prevents an increase in the reactor power level to excessive values due to control rod
withdrawal. The flow variable trip setting provides substantial margin from fuel damage,

assuming a steady-state operation at the trip setting, over the entire recirculation flow range.
The margin to the Safety Limit increases as the flow decreases for the specified trip setting
versus flow relationship; therefore the worst case VCPR which could occur during steady-state
operation is at 1087 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
nonitored continuously by the in-core LPRM system. As with the APRM scram trip setting, the

APRM rod block trip setting is adjusted downward if the maximum total peaking factor exceeds 2.62 for
7%7 fuel and 2.44 for 8:8 fuel, thus preserving the AFEM rod block safety margin. :

Reactor Low Water Level Scram

The reactor low water level séram 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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(Continued)

pressures lower than 850 psig recuires that the reactor

oncur. Cperation of the reactor at
mode switch be in the startup position where protection of the fuel cladding inteprity

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

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.
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1.2 SAFETY LIMIT 2.2 LIMITING SAFETY SYSTEM SETTING-

1.2 RTACTOR COOLANT SYSTEM 2.2 RFACTOR CCOLANT SYSTEM
Applicability: Applicability:
Applies to limits on reactor coolant system Applies to trip settings for controlling reactor L
pressure, system pressure.
Objective: ' Objective: ('
To establish a limit below which the integrity To provide for protective action in the event that
of the reactor coolant system is not threatened the principle process variable approaches a safety
due to an cverpressure condition. _ 1imict.
Specification: ' 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 29
shall be as follows:

valve at <1080 psig

valves at <1090 psig

valve at <1100 psig ’
valves at <1240 psig (safety valves)

N o
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1.2

2.2

REACTOR COOLANT SYSTEM

The reactor coolant system is an important barrier in the prevention of uncontrolled release of fission
products. It is esseantial that the integrity of this system be protected by establishing a pressure
timit 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 measured 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 575°F and 1148 psig at 560°F. The

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

applicable design vodes: ASME Boiler and Pressure Vessel Code, Section 11T-A for the pressure

vessel, ASME Doiler and Pressure Vessel Code Section III-C for the recirculation pump casing,

and USAST 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 rsig).

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.

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 cocolant system pressure safety linmit as

well 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.)
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LIMITING CONDITIONS FOR OPERATION 4.1 SURVEILLANCE REQUIREMENTS

REACTOR PROTECTION SYSTLDM 4.1 REACTOR PROTECTION SYSTEM

Aggiicabilitxz ) Applicability:

Applies to the operability of plant instru- Applies to the surveillance of the plant instruy-
montation and control systems required for mentation and control systems required for

reactoyr safety. reactor safety. 4

Obiective: Objective:

To specify the limits imposed on plant opera- To specify the type and frequency of surveillance . (
tion by those instrument and control systems to be applied to those instrument and control
required for reactor safety. systems required for reactor safety.
Specification: ° ' " Specification:
A. Plant operation at any power level shall A. Instrumentation systems shall be functionally
be permitted in accordance with Table 3.1.1. tested and calibrated as indicated in :
The system response time from the opening of Tables 4.1.1 and 4.1.2, respectively.
the scnsor 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 B. . Once a day during reactor power operation the peak
factor (MIPF) greater than the design value (A) heat flux and total peaking factor shall be
either: determined and the APRM scram and rod block
settings, as given by the equations in Tables (
a. The APRM scram and rod block settings 3.1.1 and 3.2.5 and Technical Specifications 2.1.A
shall not exceed the values determined and 2.1.B shall be calculated and instruments 29
by the equations given in Technical adjusted as necessary.

Specifications 2.1.A.1 and 2.1.B or

The power distribution shall be changed ¢
) to reduce the maximum total peaking factor
' ' (MTPF) to or less than the design value ).

Lo 1
o
.
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REACTOR PROTECTION SYSTEYM (SCRAM) INSTRUMENT RFEQUIREMENTS
Yodes Iin Wnich Min. Yo. Operating . Regquired Conditions When
Fuactions Must be Operating Instrument Channels Minimum Ceonditions For !
Trip Function Trip Settiangs Refuel (1) Startup Run Per Trip Svstem (2) Operation Are Not Satisfied(3).
. 1
1. Mode switch X X X 1 A L
in shutdown
2. Manual scram - X X X 1 A T
35 IRM
High Flux <120/125 X X X(11) 2 A
Inop . X X - X1 2 A
: - \
4. APRM . ' .

29 High Flux <0.66W + 347 (4) . X 2 A or B.

(flow bias)
Inop ' _ X . - 2(5) ’ Aor B
Downscale >2/125 ‘ X . - _ 2 4 Agr B

5. High Reactor <1055 psig X X X 2 A
Pressure

-

6. High Drywell* <2 psig X X X ' 2 ) A
“  Pressure

7. Reactor Low >1.0 inch(6) X X X 2 . A ‘ ‘
water level . : N

8.. Scram dis- <24 galloﬁs X X X : 2 ‘ . A
charge vol- :

ume high
level

19
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TABLE 3.1.1 NOTES

[
.

10.

11.

. , ' O
When the reactor is suberitical and the reactor water temperature is less than 212°F, only the following
trip functions need to be operable:

a) mode switch in shutdown

b) manual screm

c¢) high flux IRM or high flux SRM in coincidence
d) scram discharge volume high.water level.

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

When the requirements in the column "Minimum Number of Operating Instrument Channels Per Trlp System' cannot
be met for one system, that system shall be tripped. 1If 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/Hot 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.

"W is percent rated drive flow where 1007 rated drive flow is that flow equivalent to 48x10° lbs/hr core flov29

3

To be considered operable an APRM must have at least 2 LPRM inputs per level and at least a
total of 13 LPRM inputs, except that channels A, C, D, and F may lose all LPRM inputs from the
companion APRM Cabinet plus one additional LPRM input and still be considered operable.

1 inch on the water level instrumentation is 127 above the top of the active fuel. (
Channel shared by the Reactor Protection and Primary Containment Isolation Systems.

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. ’ :

~

+

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

event or events which cause the contyol valve fast closure. © 29 l

A turbine stop valve closure and generator load rejection bypass 1is permitted when the first

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

The 18M scram is5 bypaésed when the APRMs are on scale and the mode switch is in the run position.
Nov 1 B9
21
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4.

REACTOR PROTECTION SYSTEM

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.

lowever, 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 IRM is active during start-up and inactive during full-power operation. Testing of. these

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

The peak heat flux and total peaking factor shall be checked once per day to determine 1f the

APRM scram setpoint requires adjustment. This will normally be done by checking LPRM readings. 29
Because few control rod movements OY power changes occur, checking these parameters daily is adequate. ’
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TABLE 3.2.5

CONTROL ROD 3LOCK INSTRUMENTATION

B s i 5. Thh. i okt
N B

Minimum Number of

Cperable Instrument ‘ Modes in Which Functiom
Chaanels per Trip NMust te Operable
Systen (Nete 1) Trip Function Refuel Staxrtup nun Trip Setting L

Start up Range Monitor

2 ~a. Upscale (Note 2) X X <5 x 10S eps (Note 3) ( 6
2. b. Detector not Fully . &

Inserted X X

Intermediate Range Monitor

a. Upscale : X X : <108/125 full scale

" 'va‘«s

2
2 b. Downscale (Note 4) X X . >5/125 full scale
“2 c. Detector not Fully
Inserted X . X
 Average Power PRange Menitor }
2 a. Upscale (Flow Bias) X <0.66W +42Z (Note 5) ' :
X

2 b. Downscale :>_.2/125 full scale 29

Rod Block Monitor (Note 6)

crmnran

pm

e

1 2. Upscale (Flow Bias) (Note D) X <0.66% + 40% (Note 5) 29 |
1 b. Downscale (Note 7) X >2/125 full scale.

1 Trip System Logic X X X

1 Scram Discharge Volume X X X <12 gallons

47
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TABLE 3.2.5 NOTES

-

the minimum 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 during the time the operable system is functionally
tested immediately and daily thereafter; if the condition lasts longer than seven days, the system shall be &

1. Thore shall be two operable or tripped trip systems for each function in the required operating mode,

If

tripped. If the nmininum number of instrument channels are not available for both trip systems, the systems

shall be tripped.

2. Ore 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 Z.

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

)

5. "W" 1is percent rated drive flow where 1007 rated drive flow is that flow equivalent to 48 x 10% 1bs/hr

core flow.

-29

6. The mininum number of operable instrument channels may be reduced by one for maintenance and/or testlng for

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

7. The trip may be bypassed when the reactor power is <307% 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.
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steam line tunncl have been p*ov1ocd to detect gress
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rstrumentation causes
i coof 3 times nermal background and maln stean
s limitad ase that 10 CFR 1CO limits arc not
20 limiis are vel excecded {or gross fuel failure during
imes normal background, the operator is alavte

Pressure in when react surec drops below 830 psig. A

trip of this reup 1 on valves. In the refuel, shutdown, and
startup nmode in st flow exceeds 40% of rated

capacity. Ti vide tecticn against a pressurce regulatory
mallunctlon zss valve! open. With the trip set at

850 »nsig, in ot uncove and peak clad temperaturcs are

much: less ¢ issicn etz 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 radicactive gases from the primary coolant through condenser. The set point of 12 inches of
mercury absolute was selected to provide sufficient margin to assure retention capability in the
condenser when gas flow is stopped and sufficient margin below normal cperating values.
The HPCI and/or RCIC high flOﬁ, steam supply pressure, and tempera
he EPCI and/or RCIC piping. Tripping of th
r RCIC isolation valves; i.e., Group 6 vals
prevented and fissicn preduct release is

nstrumentation is provided
entation results in
ip settings are such

")

xe
ctu Llou of LPCI
that core uncovering

The instrumentation which initiates ECCS action is arranged in a dual channel system. As for other vital
fnstrumentation arranged in this fashien, the specification preserves the effectiveness of the system even
during periods when 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 instrument channel may take the form of providing

the required relay function by use of permanently jnstalled ciccuits. This is accomplished in

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

s
other circuitry which would be installed for this purposc.

4

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

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

on cue of the six APRNS, six IS or four SRMs will result.in & vod block. The minimum instrument
o

o

channel requirements for the IRM may -be reduced by one for a sho
mointenance, testing, or calibration. The RBM is an operational gu
rod withdrawal.

b
period of time to allow for
ide and aid only and is not necded £

NOV 1

s fuel failure resulting frem
cilosure of CGroup 1 valves, the only valves required to

oduct roleases from failed fuecl due to transient reactor operation,

29
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The APRY ved Llock trip is flew referenced and Pprevenis 2 sizaificant reduction in MCPR especially 29‘
Gu-ing cpevation at reduced flow The ATREM nrovides mress core protection; i.e., limits the

sreaan core peower increase frew withirowal of control rods in the nermal withdrawal scguence.  7The I
cwina ave ent so that MCPR ‘4 meintadined greater than 1.C06. 29

funeticn provides local as well ag gress ccC
‘nan a factor of 10 abov
é b

. . .

e <
block action before MCPR

A downsczle indication on an APRM or IRM is an indic
sensitive enough. In either case the instrument wil
end thus control rcd motion is prevented.

sion the instrument has failed or the instrument is not
ot yespond to changes in control rod motion

vent excessive clad temperatures for the smail pipe break, the HPCIL or Autconmatic Depressurization~3ystem

Tc pre

~ust function siace for these breaks, reactor pressure does not decrease rapidly enouzh to allow :
eitiier core spravy or LPCI to cperate in rime. The arrangement cof the tripping contacts is such as

to previde this function When necessary and minimize spuricus cperation. The trip settings given ‘

in the specification are adequate to assure the above criteria are met. The specification presexves the
effactiveness of the system during periods of maintenznce, testing, or calibration and also minimizes

the risk of imadvertent operation; i.e., only one instrument channcl out of scrv1ce. :

Two alr ejector cff-gas monitors provide isolation capacbility on the air ejector suction lire.
Tsclation is initiated when either instrument roaches its upscale trip point. The immediate
trip {within 1 ®inute) set point of 1.5 Ci/sec (30 minute decey) is based upon limiting the whole N
beody dese at the cite boundary to less than 5 Rem in the unlikely cvent of & boundary failure in ;
the off-gas system concurrent with 2 spike release of ‘vadienctivity from the fuel. The assumption
hes been made that the rate of redioactivity increase within the 1 minute valve closure time period
«could be leoss than a factor of 5 based upen ﬂctual expericnce with such events. The delayed trip
(vithin 15 minutes) set point of 0.2 Ci/scc (30 minute docay) is based upen limiting the whole body .(
dosg at the site boundary to less than 5 Rem in the event of off-nas system boundary failure coacurrent with an
off-gas release from the fuel of a lower wvalue than comnsidcred above.
orovide an isolation capbility on the off-pas line at the plant. Stack
when cither instrument reaches its upscale trip point. The tyrip point ' .
derived from the release linit of 0.08/LEy assuming r:nlﬂum holdup and correspondlng
gration energny and 2n isotopic mix corresponcing to power cperation.  An
ent with plant shutdewn, and consaguently, the trip point may be adjusted
ge in mix yet remain below 0.08/Ey. The limit, 0.08/iy, is established
ancual whele bedy dose of 500 mitem (the 16CFR20 limit). The time delays are
the flow path (c.g. 30 minutes iv the carbon beds ave fn service and 2 wminutes if

anr

S —— ' NOV 1 8 &0
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3.3 LIMITING CO¥DITICHS TOXR . 4.0 RIINTS
(b) when Lhe reactor is «bove L0n puwes Ll )

maximum worth of any control Tow even
presuming a single errer by an operator
shall be less than 2.0% delta k.

5. Coatrcl rods shall not be withdrawn for startup 5. Prior to control rod withdrawal for startup
or refueling unless at least two source range or during refucling, verification shall be
channels have an observed count rate greatex —sde that at least two source range channels

o7 i 2 of at lecst

6. During operatien with limiting contyol rod 6. 'hen a linmiting control rod pattern exists,
patterns either? an instrument functiomal test of tha RBX
’ . : shall be performed prior to withdrawal of,
(2) Both RBM channels shall be operable; or the designated.rod(s) and daily thereafter.
-

(b) Control rod withdrawal shall be blocked; or . , '

(¢) The operating power level shall be limited
291 so that the MCPR will remain above 1.06
assuming a single error that results in
complete withdrawal of any single operable
ceatrol rod.
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{ i

3.2 {Continued)

Four radiation monitors are provided which initiate isolation of the reactor bullding and operation
of the standby gas treatment system. The monitors are locatad in the reactor building ventilation duct

st oaoenc relueling {1oor.  Any one upscale Lolp or two downscale trips of eitner set of monitors
will cause the desired action. Trip settings for the monitors on the refucling floor are based

upon initiating normal ventilation isolation and
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(Continued)

a. A startup iater-assembly lecal power peaking frctor of 1.30 or less.

b. An end of cycle delayed neutrcn fracticn of 0.CCS.
c. A beginning of life Doppler reactivity feedback.

d. The Technical Specification rod scram insertion ratl

r

R

e. The maximum possible rod drop velccity (3.11 £t/sec).

M

. The design accident and scram red tivity shape function. ' ;

g. The rodETa

bl

for temperature at woich criticality

rt

Se.

A~
A

.

It i¢ recognized that these tounds are conservative with respect to expected oper rating conditions.

If any onz of the above conditions is not satisfied, a wore detailed calculation will be cone '

to show compliance with the 220 cal/sm design limit. Athe 10% power the consequence of a red '

drop are less severe aad the worths of rods in noO r*al patterns are much iess, therefOLC liniting .
rods worths to 2.0% delta k at power jevels above 10% is conzervative.

The Source Range Monitor (SRM) system has no scram function. It does provide the operator with
a visual indication of neutron Jevel. The consequences of reactl ivity accidents are a fuanction
of the initial ncutron flux. The requirement cf at least three counts per_gecond assures that
any transient, should it occur, begins at or above the initinl value of 10 =~ of rated powex used
in the analyses of transients from ccld COﬁdlthﬂS. One opcrabice SRM channel Is adequate to
—oniror the appreach to criticality therefore two operav ‘s zre sp pecified fox added
COﬂcCrvaL*am.

}..l
]

w
=3
(4
=
[#}

The R \od Tlock Monitor (REM) is designed to zutcmatically pre
arroncous rod withdrawal from locations of high power densit
riap reactor operation with certain limiting control rvod p
Cesignated single control rod could result in one or more £
During use of such pattcrns, it is judged that testing of the
such rods will provide added assurance that improper withdr
responsibility of the Nuclear Frngincer to identify these limi
rods either when the patterns are initially established ox 2s
of inoperable control rods. :

ot occuy, 1t 1
pa uLDTLu und thc desi
e

N"‘ [
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fast enough to
urbine stop.valve
ent shows that
ns5¢ ¢f all the
and MCTR remains

The scranm times for 21l contrel rods shall be determined during each operating cvcle. The weekly
centrol rod exercise test serves as a periodic check azainst deterioration of the control rod
systen and also verifies the ability of the coatrol rod drive to scram. The frequency of
cxercising the control rods under the conditicus of two cox more control rods valved out of service
provices even further assurance of the reliadbility of the remoining control rods.
Contrel Rod Accumulators

.
Requiriog o more than one irnoperable accumulator in any nine~rod (3x3) square array is based on
a series of XY TDQ-4 quarter core calculations of 2 cold, clezan core. The worst case in a nine-
rod withdrawal sequence resulted in 2 Kofs <1.0. Other repeating rod seguences with more rods
withdrawn resulted in K e >1.0. At reactor pressures in excess of 300 psig, even those control rods
with ineperable accumulators will be able to mees roquired scryam insertion times due to the action
of Treactor pressure in additionm, they vay bc noraally insevted using the control-rod-drive
hydraulic system. Procecural ceatrol will assure that centrel rods with inoperable accumulators
will b2 spaced in a one-in-nine array rather than srouped together.

During each fuel cvcle, excess operating reactivity varies as fuel depletes and as any burnable

poiscn in supplementary centrol is burned. The megnitude of this excess reactivity may be inferred from

tha critical rod confizuration. As fuel burnup propresscs, ancemalous behavior in the excess

roactivity way be detected by comparison of the ceritical rod pattern sclected base states to the
i inventory at that state. Tower copernticn base cenditions provide the mes o t

ly interpreteble data relative to cere vreastivity. Turtbermoxe, using power oper

e as

direct ating

base cenditio permits {requent ycactivity con Srieons. Recuiring a reactivity comparison at

tha speoified frequency assures that a comparison will be made helore the core reactivity change exceeds
Deviatiens in core reactivity nreater than 17 Jic are not expocled and require therough evaluation. One
porcent reactivity iimit is connidered sale since an dnsertion of the reactivity into the core would not
lead te tvansicnis cxeceding desinn conditions ol tho rercior synTen.
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LIMITING CONDITION FOR OPERATION

CORE AND CONTAINMENT COOLING SYSTEMS

Anplicability:

Applies to the operational status of the
emergency cooling subsystems.

Objec:ive:

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 Specifications
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.

.5

QURVETILLANCE REQUIREMENT

CORE_AND CONTAINMENT COOLING SYSTEMS

Appiicavliilty:

Apnlicd to periodic testing of the emergency cooling
subsystemns,

Objective:

To verify the operability of the core containment
cooling subsystems.

Specification:

A. Core Spray and Low Pressure Coolant InjectiOn

Suyrveillance of the core spray subsystems and
LPCI shall be performed as follows:

.

1. General Testing'

Item Frequency

a. Simulated Automatic Fach refueling
Actuation Test outage

b. Flow Rate Test - Core Each refueling

spray pumps shall deliver outage
at least 3000 gpm (torus to

torus) against a system head N
of 120 psig. Each LPCI pump

shall deliver 8686+50 gpm

(vessel to vessel) sct by
throttling loop injection valves
274, and 27W%.

—~
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2. Trom and after the date that one of the
four relief valves of the automatic
depressurization subsystem are made or
found to be incperable due to malfunction
of the electrical portion of the
when the reactor is  pressurized
100 psig with irradiated fucl in the

reactor vessel, continued reactor °
operation is permissible only cduring the
succeoding seven days unless such a valve

is sooner made operable, provided that

during such seven days both the remaining
autconatic relief system valves and the

HPCI system are operable.

valve
above .-

29

Automatic Depressurization System

Surveillance of the automatic depressurization
systenm s

l.

demonstrated to be operable immediately.

hall be perforwed as follows:

During cach operating cycle cach relief
valve shall be manually opened with th (
reactor at low pressurc untll the thermo-
couples downstream of the valve indicates-
fluld is flowing from the valwve. ‘

0

When it is determined that cne relief valve
of the automatic pressure relief subsystem
is inoperable, the HPCI subsyster shall be

B ’ 92R
NOV 1 9
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(Continued)
Reactor Core Isolation Cooling System

The Reacter 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 1noperable no loss of function would occur if the
HPCIS is operable.

Minimum Core and Containment Cooling System Availability

The cotre T6oling 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 cdpability.

-

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.

101
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VYNPS
{Continued)

The pump operability check will be performed by starting the turbine manually, valves will also
be stroked by manual actuation of the operators.

Reactor Cove Isolation Cooling System

Frequency of testing of the RCIC system is the same as the HPCIs and demonstrates that the systenm
is operable if needed. '

Minimum Core and Containment Cooling System Availability

Immediate testing followed by daily tests of all low pressure core cooling subsystems and centainment
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 wonthly during a refueling
outage to permit various surveillance inspections on equipment. However, at least one diesel

is maintained fully operable and tested weekly.

Maintenance of Filled Discharge Pipe

Observation of water flowing from 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
lire high point vent following a return from an inoperable status to assure that the system-is
"so0lid" and ready for operation. ' :

29
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3.5 LIMIT IC CONDITIONS FOR OFPERATI SURVEILLANTE A“OUIRETZVT
C. Coolant Leahage C. Coolant Leakage oo .
1. Any time irradiated fucl is in the reactor Reactor coolant system leakage shall be checked
NGELT nhg Teacter coolant temparature is and leogoed at least once per day.
abscve 212°r, rveactor ccolant leckagze into
the primory containmeont from unidentified
scurces shall net excecd 5 gpm. In edditien,
the tctal reactor coolant system leakage into
the primary contairment shall not exceed 25 gpm. L
Z. 3Zoth the sump and air sampling systems shall .
be operatle during power operatioa. TFrom and (
after the date that cne of these systems is
made or found inoperable for any reason
reacter—eperation is permissible oaly ourLﬂﬁ
succeeding scven days.
’ ) \
3. If these cenditions cannot be met, initiate !
an orde*ly shutdown and the reactor shall .
be in the cold shutdown condition within 24 hoéurs.
D. Safety and Relief Valves D. Safety and Relief Valves
-
1. During reactor power operating condi- 1. A minimum of 1/2 of all safet valves shall be’
O
tions and whenever the reactor coolant * bench-checked or replaced with a bench-checked
pressure is greater than 120 p31g and valve cach refueling outage. Both valves shall
temperature greater than 350° F, both be checked or replaced every twe refueling
safety vaives shall be opcrubie. The outages. The 1lift point of the safety valves (
relief 'valves shall be operable, except shall be set as specified in SDec1 fcation
that if one relief valve is incperable, 2.2.38.
A reactor power siinll be immnedintely reduced
29} to and maintained at or beiow 95% of rated power.
2. 1If Specification 3.6.D.1 is not met 2. A minimum of 1/2 of all relief valves shall be
Iy ?

initizate an orderly shutdown and the
reactcy coolant sure shall be below

press
120 psig end 350°F within 24 hours.

r

ench-checked cor replaced with a bench~checked
valve cach refueling outage. All four valves

shall de checked or repl
ou S.

In Specifi

aced every two refueling
The set pressures shall be as specified
cation 2.2.B.

toro
L.(..g\-




G. Sing

le Loop Operation

-

1.

Operation with a single recirculation

loop is permitted for 24 hours unless

the recirculation loop is sponer made

operable If the loop cannot be made

ooeraole, 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.

operating cyc

~a

. >
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LTI UGNDITION TOR CPRENATION 4.6 SURVETLLANCE REQUIREMINT
- - x
3. The boaseline data rooui*cd to cvaluite
the conditions in S-mecifications 4.C.F.
and 2 6.F.2 shall bc acquired cach
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3.6 & 4.6 (Continued)

t specified for unidentified leakace, the prebability is small that imperfe th ox c*acuo
associated with such leakage weould grow rapidly. Leakaga less than the limit spec

fow nours utilizing the available leakage cetection systems. If the limit is exceeded and the origin cannot ba
ceternined in a reasonably short time the plant should ke 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
20 gpn from either cf these sumps can be accomplished wi*h consicderable margin.

Safety and Relief Valves (
P

arametric evaluations have shown that only three of the four relief valves are required to provide a pressure
margin greater than the recommended 25 psi below the safety valve actuation settings as well ac a MCPR > 1.06 for
the limiting overpressure transient below 98% power. Censequently, 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

nakle to actuate within tolo*ance of its set Dreosu*e is considered to be as inoperable as a mechanically mal-
“an ioning valve..

Experience in safety valve operation shows that a testing of 50% of the safety valves éer refueling -outage is
adequate to detect failures or deterioration. The tolerance value is specified in Scction III of the ASME

Boiler and Pressure Vessel Code as + 1% of design pressure. An analysis has been per‘o*med which shows thab with
all safety valves set 1% higher the reactor coolant pressure safety limit of 1375 psig is not exceeded.

Structural Integrity

A pre-service inspection of the components listed in Table 4.2-4 of the FSAR will be conducted after site \
eréction to assure frcedom 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 frxee of gross -
defects. In addition, the facility has been designod such that gross defects should not occur throughout

plant life. The inspection program given in Table 4.2-4 was based on the proposcd ASME code for in-service
inspection which was followed except where acce351b111ty for inspection wag not provided. This inspection

PIrov ldcu further assurance that gross defects are not occurring after the system is in serv1ce. This

inspection will reveal problem areas should they occur before a leak develops.
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3.6 & 4.6 (Continued)

Extensive visual inspection for leaks will be made periodically 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 defccts from fatigue studies
sponsored by the ALC. 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 swmall 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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. A nozzle-riser system failure could also generate the coincident

H.

[ VYANDS
{cont'd;

-~ K \..‘ . & y M P - : 3
he foilewing factors form the basis for the surveillance regulrenents:

A brear 1t 4 jot punp decreas C

LD e
cousing the recirculation purp to operate a
0} aTiTi0N.

< ic of the extornal piping loop
vigher fiow condition vhen compared to previous

e o) : : - .y g A . . . . . .
she change in flow rate of the failed jot pump produces a change in the indicated flow rate
+ o v o - 3 - P N ~ N
or‘thL pump relative to the other numps in that leop.  Couparison of the data with a . normal
o

calat5 ane i - e arny Nravidec 1 R S 3 3
relationship or pattern provides the indicatlon necessary (o detect a failed jet pump.

The jot pump flow deviation pattern derived from the diffuser to lower picnum differential
prSSurc r0341ng§ will be used to further cvaluate et pump operability in the event that the
jet pumps fuil the tests in Specifications 4.6.F.1 and 2.

precnwnt of indicutad core flov with oscablishod pouersore flon relationibips erovides Hio Ore 20ty
O e té novqu{:f sing. W& core mplofgqiz?up;‘»e’or broken jet punps. Ih}s bypuss flow
15 1 : _ 5] vmal jet pump flow. The indicated total core flow is a suwmation of the £l
1nd1cnt19ns for the twenty individual jet pumps. The toial core flow measuring instrumentation swins
reverse jet punp £low as though it were forward flow. ‘lhus, the indicated flow is higher than actual core
f}ow by at least tg%cc the normal flow through any backflowing pump. Reactivity inventory is knewn to 2
high degree Qf confidence so that even if a jet puup fuilure occurred during a shutdown period, subscquent
power ascension would promptly demonstrate abnormal control rod withdrawal for any powcr-flow operating
map point. ’

P
+
t

-

eI ; ilure of a jet pump body; however, the
converse is not true. The lack of any substantial stress in the jet pump. body makes failure impossible

without an initial nozzle-riser system failure.

fa
je

Single Loop Operation

An evaluation was not provided for ECCS performance'dufing reactox 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, evgluated, and deemed acceptable.
» 29

Recirculation System

The largest recirculation break arca 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 1s prohibited unless the main equalizer valves in the equalizer

line are closed.
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LIMITING CONDITONS FOR OPERATION

( : VYNFS!

SURVETLLANCE REQUIREMENTS

29

REACTOR FUEL ASSEMBLIES

Applicability:

4.11 REACTOR FUEL ASSEMBLIES

Applicability:

The Limiting Conditions for Operation The

associated with the fuel rods apply to
those parameters which monitor the fuel

rod operating conditions.

Cbjective:

The Objective of the Limiting Condi- The

tions for Operation is to assure the
performance of the fuel rods.

Specifications:

A,

Surveillance Requirements apply

to the parameters which monitor the
fuel rod operating conditions. L

Objective:

Objective of the Surveillance Requirements

is to specify the type and frequency of surveillance
to be appplied to the fuel rods. '

Specifications: ' .

Average Planar Linear Heat Generation A,
Rate (APLHGR)

During steady state power operation, -
the APLIGR for each type of fuel as a

function of average planar exposure

shall not exceed the limiting value

shown in Figure 3.11-1. 1If at any time

during steady state operation it is de-

termined by normal surveillance that

the limiting value for APLHGR is being

exceeded action shall be initiated within 15 minutes
to restore operation to within the prescribed -

limits. TIf the APLUGR 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,

Average Planar Linear Heat Generation

Rate (APLHGR)

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

180~-a
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imum power spiking

penalty

= 0.038 (7 =
0.022 (8 x

7)
. 3)

Total core length = 12 feet
Axial pesition above bottom of
core (in fect)

If at any time during steady state
cperation it 1s determined by normal
surveillance that the limiting value
for LEGR is being excceded action

snall be initiated within 15 mlnutes
to restore operation to within the Drescrlbed

limits. If the LHGR 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.

. . e
Lincar Heat Generation Rate (LHGR)

.,
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ninun Critical Powe
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aily during
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shall be determined daily during reactor
»r operation at >257 rated thermal power
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VYNPS

LIMITING CONDITIONS FOR OPERATION

SURVEILLANCE REQUIREMENTS

29

C.

Minimum Critical Power Ratio (MCPR)

During steady state power operation,

the Operating MCPR Limit shall be

= 1.28. at rated power and flow.

For core flows other than rated the
Operating MCPR Limit shall be the above
value multiplied by K., where K. is given
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 stecady 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.

Reporting Requirecments

I1f 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 deseribed, a thirty-day written

report will meet the requirements of this specification.
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Basesf
3.11

3.11A

Fuel Rods

Average Planar Linear Heat Ceneration Rate (APLHGR)

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

The peak cladding tcmperature 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 secondérily on the rod to rod power distributicn within an assembly.
Since expected local variations in power distribution within a fuel assembly affect the calculated
peak clad temperature by less than +20°F relative to the peak temperature for a typical fuel

design, the limit on the average linear heat generation rate is sufficient to assure that calculated
temperatuvre are within the 10CFR 50, Appendix K iimit. 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 APLHGR 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 Flectric (GE

29

L

)

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 computeﬁ 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.

A list of the significant plant input parameters to the loss-of-coolant accident -analysis is
presented in Table 1.

- 180-d
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REFERENCES

General Electric Company Analytical Mocel for Loss-of-Codlant Analysils in Accordance with
10 CFR 50, Appendix K, NEDE-20566 (Draft), submitted August 1974.

General Electric Refill Reflood Calculation (Supplement to SAFE Code Description) transmitted

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 VYNPS

i
1.0SS-OF-COOLANT ACCIDENT ANALYSIS

PLANT PARAMETERS:

Core Thermal Power

Vessel Steam Output

Vessel Steam Dome Pressure

1665 MWt which corresponds to 105%Z of

rated steam flow,

6.74 x 106 Lbm/h which corresponds to

105% of rated steam flow

1021 psig

Design Basis Recirculation Line

Break Area

Recirculation Line Break Area

for Small Breaks

FUEL PARAMETERS:

Fuel Bundle

Fuel Type Geometry
Generic B

(Reload 1) 7 x7
8n219

(Reload 2) 8 x 8

4,43 ft2

1.0 and 0.05 g2

Peak Technical

Specification Design
Linear Heat Axial
Generation Rate Peaking
(kW/ft) Factor
18.5 1.5
13.4 1.5

2%

Initial

Mininmum

Critical
Power
Ratio

1.18

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

Section I1 of Reference j.

e




1018 speciiication assures that the lincar heat gcneration rate in any rod is less than

the design linear heat aeneration 1f fuel pellet densification ie poqgulatcd The power
spike penalty specified is based on the analysis presented in Section 2.2.1 of Reference 129
and in Refereace 2 and 3, and assumes a lincarly increasing variation in axial gaps between
core bottom and top, and assures with a 957 confidence, that no more than one fuel rod
excecds the design linear heat seneraticn rate due to power spiking.
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Bases:

(W]

bt

(@]

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 abnorxrmal operational transients(l). For any abnormal 29
operating transient analysis evaluation with the initial condition of the reactor being at

the stgady 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 instruﬁénp trip settings
given in Specification 2.1. |

-

To assure that the fuel cladding integrity Safety Limit is not exceeded during any anticipated |
abnormal oﬁerational 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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(' 11 (cont.) ( ,
\«
The limiting transient which determines the required steady state MCPR limit is the turbine trip

without bypass transient. This transient ylelds the largest OMCPK. When added to the Safety Limit

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

w

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 L
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—2036O(2) and on core parameters shown in

29
Table 4~5 thru 4-7 (pages 4-8 and 4~9) of NEDO—29940.(1)

The evaluation of a given transient begins with the s§$tem initial parameters shown in Table 6-1

" (page 6-12) of NEDO—20940(1) that afe input to.a GE core dynamic behavior transient computer
program described in NEDO—lOSOZ(B). 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

<

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.

180-1




(,
3.. (cont) MCPR Limits for Core Fiws 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.

L

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

for the same postulated transient event. ‘ !

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

In

29

BWR/2, BWR/3, and BWR/4 reactors. The Kf factors were derived using the flow control line corresponding

to rated thermal power at rated core flow.

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

A3

(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 powefxaé: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.




3.% ‘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. ' .
29

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.
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3.11 FUEL RODS (Continued)

D. Reporting Requirements

vith monitoring the fuel rod operating conditions are required to
-e., there is no allowable time in which the plant can knowingly
alues of MAPLUGR, LIGR, aund MCPR. Tt is a regniremenl, as stated
A, By and C that 1f at any time during steady state power operation,
it ie determined that the limiting values for MAPLHOH, ’HCR 0ov MCPR nrye aveceeded  nction
is then 1L*LL,Lcd “within fifteen minutes to restore operation to within the prescribed
limits. ZEuch event involving steady state operation DeVOud a specified limit shall be
‘reported as a repcrizble occurrance. However, if the corrective action is taken

as described, a -hlrhy day written report will meat the requirement of this specification.

E. References
1. '""Fuel Densification Effects on General Electric Bolling Water Reactor Fuel,
6, 7, and 8, NEDM-10735, August, 1973.

"

Supplements’

2. Supplement 1 to Techrnical Report on Densifications of General Electric Reactor Fuels,
ccedber 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 cf Coolant Analyses Conformance with Appendix X
to 10CFR50, May 1975.

5. 'General Electric BWR Thermal Analysis Basis (GETAB): Data, Correlation and Design
N Application," NED0O-10958, November, 1973.
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/ VYNPS (

FUEL RODS

-The APLHGR, LHGR and MCPR shall be checked daily to determine if {uel burnup, or coantrol rod

movement has caused changes in power distribution. Since changes due to burnup are slow, and only
a few control reds are removed daily, a daily check of power distribution is adequate. For a
limiting value to occur below 257% of rated thermal power, an unrcasonably large peaking factor
would be required, which is not the case for operating control rod sequences.

At certain times during plant startups and power changes the plant technical staff may determine
that surveillance of APLNGR, LHGR 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’
the plant technical staff. The check of APLHGR, LHGR and MCPR will normally be done using the
plant process computer. In the event that the computer is ﬁnavailable, 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.
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4.11C  Minimum Critical Power Ratio (MCPR) - Surveillance Requirement

At core thermal power levels less than or equal to 25%, the reactor will be operating at -
minimum 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 resulﬁing MCPR value is in excess of requirements by a considerable margin.
With this low void content, any inadvertent core flow inérease would only place operation in a 29
more conservative mode relative to MCPR. Dﬂring initial start-up testing of the plant, @
MCPR evaluation vill be made at 25% thermal power level with minimum recirculation pump speed.
ﬁ_";;;—ﬁCPR mgrgin will thus be demonstrated such that future MCPR evaluation below this power
level will be shown to be unnecessary. The daily requirément for calculating MCPR gboée 257
rated thermal power is sufficient since power distribution shifts are very slow when there ha#e
notAbeen significan; power or control rod changes. The requirement fo? calculating MCPR
when a limiting control rod pattern is approaéhed 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
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References

1.

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

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

L

R. B. Linford, Analytical Methods of Plant Transient Evaluations for the GE BWR, February 1973

(NEDO~10802) .

- General Electric Company Analytical Model for Loss-of-Coolant Analysis in Accordance with

10 CFR 50, Appendix K, NEDE-20566 (Draft), August 1974,
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VYNPS
3.12 LIMITING CONDITION FOR OPERATION 4,12  SURVEILLANCE REQUIREMENT
29{3-12 REFUELING 4.12  REFUELING 29'
Applicability: Applicability:
Applies to fuel handling and core Applies to the perijodic testing of those
reactivity limitations. interlocks and instruments used during
refueling. :
Objective: Objective:
X To assure core reactivity is within To verify the operability of instrumentation
capability of the control rods and to - and interlocks used in refueling.
prevent criticality during refueling.
Specification: Specification: _ )
A. Refueling Interlocks A. Refueling Interlocks
The reactor mode switch shall be locked Prior to any fuel handling, with the Head
in the "Refuel' position during core " off the reactor vessel, the refueling
alterations and the refueling inter- interlocks shall be functionally tested. °®
locks, listed below, shall be operable They shall also be tested at weekly intér-
: except as specified in Specifications vals thereafter until no longer required
29[ 3.12.D and 3.12.E. and following any repair work associated

1. Control Rod RBlocks

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

reactor.

with the interlocks.

181

S




[ (

VYNPS

29 l 3.12 LIMITING CONDITION FOR OPERATION 4.12 SURVEZILLANCE REQUIREMENT : 29

b. TFuel 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 swit¢ch 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 Ménitoring

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

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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VYNPS

{IITING CONDITION FOR OPERATION 4,12

SURVETLLANCE REQUIREMENT

moved and one in an adjacent quadrant.
For an SRM 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.

Fuel Storage Pool Water Level

Whenever irradiated fuel 1is stored
in the fuel storage pool, the pool
water level shall be maintained at a
level of at least 36 feet.

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

Fuel Storage Pool Water Level

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

183




7/
\

29{ 3.12 LIMITING CONDITIONS

VY

FOR OPERATION

-

4.12

o

SURVEILLANCE REQUIREMENT

29]

D.

29 |
. 29 }

E.

Control Rod and Control Rod Drive Maintenance

A maximum of two non-adjacent control rods
separated by more than two control cells in any
direction, may be withdrawn from the core for
the purpose of perferming 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.

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 dig-
armed electrically and sufficient .0
margin to criticality demonstrated.

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.
ments for an SRM to be considered operable
are given in Specification 3.12.B.

Fxtended Core Mazintenance

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

Require-'

D.

Control Rod and Control Rod Drive  Maintenance

1. Sufficient countrol 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 maintendnce with
the strongest operable control rod fully
withdrawn and all other operable rods

fully inserted.

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.

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
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\ 29 ; 3.12 LIMITING CONDITION FOR OPERATION

(

VYNPS

4.12

SURVEILLANCE REQUIREMENT

- 29

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.

Fuel Movement

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

1. This surveillance requirement is the
same as that given in Specification
L.12.A. - 29 |

2. This surveillance requirement is the 9
same as that given in Specification 4(}2.3% ‘

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.'(
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Jases:

291 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 cel] 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 the 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 1is 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 movéd over the core if a control rod is withdrawn and fuel
is on a hoist, '

Likewise, 1f ‘the refueling platform is over the core with fuel on a hoist, control rod motion is
blocked by the interlocks. With the mode switch dn the refuel position only one control rod can .
be withdrawn. ' )

B. The SRMs 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 ig
established because it would be a significant change from the rnormal level, well above a level
to assure adequate cooling (just above active fuel). :
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. 29] 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 performéd 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 crder 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.

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 operation 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., 1In }
Qrder to withdraw more than one control rod, it is necessary to bypass the refueling interlock ) 29
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 <

removed 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. -

The intent of this specification is to assure that the reactor core has 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 shut-
down 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 DECLARATION

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 1imiting conditions for operation gpecified in Appendix A of
the referenced license. These revisions result from the impiementation
of the Acceptance Cfiteria For the Emergency Core Cooling System for
Light Water Nuclear Power Reactors (ECCS) as 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 prqposed 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 parficular action is not warranted because, pursuant to the
Commission's requlations in 10 CFR 51 and the Council of Environmental
(uality's Guidelines, 40 CFR 1500.6, the Coqnission has determined that

this proposed change to the Appendix A Technical Specifications is not a

Ve
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major federal action sighificant]y 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.,

Brattleboro, Vermont 05301.

Dated at Rockville, Maryland, this

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

i2th day of yovember 1975.
FOR THE NUCLEAR REGULATORY COMHISSION

g AL j

George W Knighton, chie
Environmental Projects Eranch No. 1
Division of Reactor Licensing
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ENVIRONMENTAL IMPACT APPRAISAL BY THE DIVISION OF REACTOR LICENSING

SUPPORTING: AMENDMENT NO.18 TO L'ICENSE 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 rgvisions to the 1imitin§
conditions for opcration to the Vermont Yankee Nuclear Power Station as 2
result of the implementation of the Acgeptance 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 Tor the Vermont Yankee Nuclear Power Station.

II. Environmental Impacts of Proposed Action.
The NRC has evaluated the potential environmental impacts associated
with this proposcd license amendment as required by the NEPA and Section 51.7

of Part 51 CFR.
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The potential NEPA concérns 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 ta reactbr power
Timits.
2. Variation in environmental impacts'reSUTting
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 éperating 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 éxpected. Since this change
will not result in modified power 1eve]s{,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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IIT. Conclusions and Bésis for ﬂagative Declaration

On the basis of the NRC evaluation and information supp1ied by the
licensee, it is concluded that the implementation of the ECCS Accéptance
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

Environmenta]iTechnica1 Specifications (Appendix B).

#
?

Having rcached these conclusions, the Commission has determined that an
environmental impact statement need not be prepared for the proposed

ticense amendment and that a Negative Declaration shall be issued to

Lt

this effect.

Ctipfort 4, L

C]1fford A. Haupt, Project Engineer
Environmental Projects Branch No. 1
Division of Reactor Licensing

A@/WWZJ”W\

Gcorgeli¢4qnghton, Cb
Environmental Project&fBranch No. 1
-Division of Reactor Licensing
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

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

(CHANGE NO. 29 TO THE TECHNICAL SPECIFICATIONS)

VERMONT YANKEE NUCLEAR POWER CORPORATION

VERMONT YANKEE NUCLEAR POWER STATION

DOCKET NO. 50-271

INTRODUCTICN

The Vermont Yankec 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 Thernal
Analysis Basis (GETAB), as requested in their application
dated July 30, 1975(1) ) ang supplements dated September 15,
1975(2), September 22, 1975(3), with rcferences to an earlier
submittal of May 28, 1975(4). )

(2) Using modificd 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.

GENERAL ELECTRIC THERMAL ANALYSIS (GETAB)

DISCUSSION

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

The proposed changes involve the adoption of a new transition boiling
correlation termed GEXL which would replace the Hench-Levy critical

heat flux correlation as the basis for determining the thermal-hydaulic

conditions which would result in a departure from nucleate boiling.



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 1imit 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 minimum critical power ratio

(MCPR) is the critical power ratio corresponding to the most liniting
fuel asscmbly 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 correlaticn
is more recent than the previously used Hench-Levy critical heat flux
corrclation and is based on an extensive data base. The methods for
applying the GEXL correlation to detcrmine thermal limits have been
termed the General Rlectric Thermal Analvsis Basis (GETAB). We¢ have
accepted the GEXL correlation and the GETAB methods in a previous ze
as a basis for establishing the safety limit and limiting conditions

for operation related to prevention of, fuel damage for Gemeral Elcctric

BWR &x8 and 7x7 fuel.

The analyscs submitted by the licensee are bascd on the present core
loading (cycle 3) of the VYNPS reactor containing a combination of
7x7 fucl and 8x8 fucl, 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

Lo

ot

problem". Some penalty in maximum average planar linear hcat generation

rate (MAPLIGR) 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, consistin

of plugging the facility's core support plate bypass holes and in
addition drilling new bypass holes in the lower tie plate.

To apply GETAB to the Technical Specifications involves (1) cstablishin

the fucl damage safety limit, (2) establishing limiting conditions
of operation such that the safety iimit is not excceded for normal
operation and anticipated transients, and (3) establishing limiting
conditions for operation such that the initial conditions assumed in
accident analyscs arc satisfied.

fog
<

g
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2.2 EVALUATION

We have evaluated the VYNPS developed thermal margins based on the
NEDO-10958 report(s) and plant_specific input information provided
by the licensee in NED0-20967(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 8x&

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 transitien. The uncertainties in the core and system operating
paramcters and the GEXL correlation, Table 5-1 of the licensee
submittal, (1) combined with the relative bundle power distribution

in the core fomm the basis for the GETAB statistical determination

of the safety limit MCPR. The tabulated lists of uncertaintics for
VYNPS arc the same as, or conservative with respect to, those reported
in NEDO-10958(5) and NED0-20340(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 shole plugging. These values are
acceptable for VYNPS cycle 3.

The reactor corc selected for the GETAB statistical analyses that
incorporate the operating parameters, fuel design (R factor*), and
GEXL corrclation 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
applicd to the VYNPS reactor. Comparison of the licensee submittal
bundle power distributions(1) 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 Opcrating Limit MCPR

Various transient events will 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 limiting transients have been analyzed to determine which one

*The R factor is a parameter which characterizes the local peaking
pattern with respect to the most. limiting rod.

AN



results in the largest reduction in critical power ratio (AMCPR) .

The licensce 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
temperaturc 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 safety limit MCPR gives the minimum
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 scram
reactivity inscertion rates that include a design conservatism factor
of 0.80. The liccnsce's submitted initial condition parameters

used for the worst operational transient analyses are acceptable.

The initial MCPR assumed in the transient analyscs (1.30) was egual

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 detcrmininé‘the required operating limit
MCPR because the axial and local flux peaking werc assumed to take
placc 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 supported
by a GE study(5) which has shown the required operating MCPR to be

a function of the location of axial flux peak. The required MCPR's
are esscentially 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 rcasonably bound the expected operating conditions. During
the cycle the local peaking and therefore the R factor is reduced

while the pcak in the axial shape moves toward the bottom of the core.
Although the operating limit MCPR would be increased by approximately

1% by the reduced cnd-of-cycle R factor, this is offset by the reduction
in MCPR resulting from the relocation of the axial peak to below the
midplane. o



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 without
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))--wherc the. new method provides better agrecment
between the calculated and plant instrument power distributions. The
correct, revised values of NEV were used throughout.,

2.2.4 Rod Withdrawal prror Transients

The licensee discussed the rod withdrawal error transient in terms

of worst case conditions.(}) The analysis shows that the local power
range monitor subsystem (LPRM's) will detect high local powers and
result in an alamrn.

However, if the operator ignores the LPRM alarm, the rod block monitor
subsystem (RBM) will stop rod withdrawal while the critical power
ratio is still greater than the 1.06 MCPR safety limit, and the cladding
strain is undcr the one percent plastic 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 Jower than rated power and flow condition, the licensec will conforn
to his Technical Specification which requires maintaining the operating
MCPR greater than 1.28 times K¢ factor for core flows less than rated.
The K¢ factor curves were generically derived which assures that the
most limiting transient occurring at less than rated flow will not
cxceed the safety limit MCPR of 1.06.

We conclude that the calculated consequences of thc anticipated abnornal
transicents do not violate the thermal and plastic strain limits of
the fucl or the pressure limits of the reactor coolant boundary.

2.2.6 Overpressurc Analysis

The licensee submitted an overpressure analysis in order to demonstrate
that an adecquate margin exists below the ASME code allowable vessel
pressure of 110% of vessel design pressure. The transient analyzed

was the closure of all main steam isolation valves. The analysis was
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3.0

3.1

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 operatc. 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.

CONCLUSTON

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.

ECCS APPENDIX K ANALYSIS

DISCUSSTON
On Deccmber 27, 1974, the Atomic Energy Commission issued an Order

for Modification of Licensc implementing the requirements of 10 CFR
50.46 "Aéceptance Criteria and Bmergency Core Cooling Systems for

Light Water Power Recactors." One of the requirements of the Order

was that "...the licensec shall submit a reevaluation of ECCS cooling
performance calculated in accordance with an acceptable evaluation
model which conforms with the provisions of 10 CFR Part 50, 50.46."
The Order also required that the evalvation shall be accompanicd by
such proposcd changes in Technical Specifications or license amcndients
as may be necessary to implement the evaluation results.

On July 30, 1975, the licensee submitted an evaluation of the ECCS
performancc(l) for the design basis piping break for Vermont Yankce.
An amendment requesting changes to the Technical Specifications for
Vermont Yankce to implcment the results of the cvaluation was submitted
on September 15, 1975.(2)* The licensce incorporated further information
and corrections relating to the Technical Specifications by letter

dated September 22, 1975.(3)  The above refcrenced submittals show
compliance to the 10 CFR 50.46 criteria and Appendix K to 10 CFR

Part 50 for the present cycle 3 corec with core support plate bypass

flow holes plugged. Proper penalty in MAPLIGR 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 wvendor's
evaluation model as modified in accordance with the changes described

in the staff Safety Ivaluation Report of VYNPS dated Deccmber 27, 1974,

r

*This submittal wis in the form of corrcctions to an earlicer set of
Technicol Specifications submivted May 28, 1974 (4) making that car
submittal correct for application to the core with plugged bypass b
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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 (SER} for that facility dated December 27,
1974 (the December 27, 1974 SER) issued in comnection 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,

EVALUATION

With respect to reflood and refill computations, the VYNPS analysis
was based on a modiried version of the SAFE computer code, with
explicit consideration of the staff recommended 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 werc
under cogsideration by GE at that time.

4
During the course of ocur review, w& concluded that additional
individual break sizes should be anzlyzed 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 werc 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 sizc of break as well as worst single failure for the
VYNPS 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 becn
performed wholly in conformance with the requirements of 10 CFR
50.46(a). Operation of the rcactor will meet the requirements of
10 CFR 50.46 provided that .operation is limited to the maximum
average planar linear heat generation rates (MAPLHGR) of figures
8-12a and 8-12b of NED0-20967(3), and to a minimum critical power
ratio (MCPR)} greater than 1.18. ’
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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 arca 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 revisecd
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 onec recirculation loop out of service.
Therefore, a Technical Specification (3.6.G.1) was added to
limit rcactor 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 assumed all ADS valves operated in the
cvent of small line breaks with HPCI failure. Since the liccnsee
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 rcvised 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.

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.

TECHNJCAL SPECIFICATION CHANGES

Section 1 NDefinitions

The Subsection which defines Minimum Critical Heat Flux Ratio will
be deleted and replaced by a definition of Minimwn Critical Power
Ratio.



The subsection which defines peaking factor in terms of fuel rod
surface heat fluxes will be replaced by a new subscction which defines
a total peaking factor in terms of power profile.

These changes are needed to assure consistency with the revised format
of the GETAB analysis,

Section 1.1 Fuel Cladding Integrity Safety Limits

Subsection 1.1.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 1.1.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 10% 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 Spec]flcatlops 1.1.A
“and 1.1. B

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

Section 2.1 Fuecl Cladding Integrity Limiting Safety System Settings

Subsections A.1 concerning APRM ncutron f{lux scram settings and
subsection B concerning APRM rod block settings would express the
settings in terms of the ncw definitions of peaking factors rather
than in terms of heat flux, and Dase the required scttings 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.ﬂ;1 has been added to require main equalizer values
to be closed during rcactor 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 specificétions itemized above., We 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 ensure
consistency with other Technical Specifications.

CONCLUSION

We have concluded, based on the considerations discussed above, that:
(1) therc is rcasonable 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.

November 12, 1975
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