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Proposed Technic.al Specification Modifie-tions

Iten Technical
Number Specificatims Description of Change Reason for Change

i

1. 3.1.1.1.2 Change from "1. 490 F 5,T, 5.515 F To be consistent with assumptions of

revised steam line break analysis supportingp. 3/4 1-2a Shutdown Margin > 6% Ak/k for T =
avg

515 F" to "1. 490 F < T Shutdown increase in temperature limit in Table 3.2-1.
- avg

Margin > 6% Ak/k for T = 516 F."
- avg

2. 4.2.1.2 b Delete "b. Effect of inserting the The revised LOCA analysis already

p. 3/4 2-2 control rod group from its position at accounts for the worst-perturbed

the time of measurement to its insertion power distributions, thus this adjustment
limit F as shown in Figure 3.2-2. The to the measured LHGR becomes unnecessary.

7
rod insertion limit is shown in

Figure 3.1-2."

3. 4.2.1.2 h Change "h. Core average linear heat The specific value presumes a certain fuel

p. 3/4 2-3 generation ra+e at full power, 4.417 assembly configuration. Minor b.ooifications

kw/ft." to "g. Core average linear heat are sometimes necessary at refueling to

generation rate at full power." remove da= aged fuel rods, which could change
this value. In order to avoid the necessity

for last minute Technical Specificatioa

change, the value should be removed.

Insert "The Factors d, e and f ... the The factors c!ted are independent from

individual para =eters." each other, and thus can be combined
statistically using the square-root-of-

the-sum-of-the-squares method.

4. Figure 3.2-1 Replace current peak LHGR curve with the LOCA limits have been recalculated as

p. 3/4 2-4 enclosed new curve. described in Section 9 of the Core XVIII

Core Performance Analysis Report,

Attachment B.



_ . _-_ - ____ __ - _ _ _ _ _ _ _ _ _ _ _ _ .

-

Ites Technicc1
Isumber S m ificatien D-seription of Change Reason for Change -

5. Figure 3.2-2 Delete. Sa:=e as Item 2.

p. 3/4 2-5

6. Figure 3.2-3 Replace current xenon redistribution The new curve reflects the basis for

p. 3/4 2-f. curve with the enclosed new curve. establishing the worst axial power shapes

for detemining peak LHCR limits from the

LOCA analysis, as discussed in Section 5.1
of the Core XVIII CPAR, Attactment B.

7. Figure 3.2-4 Replace current reduced load unitiplier The exposure range is expanded to accommodate

p. 3/4 2-7 with the enclosed new curve. the expected cycle length.

8. 3.2.4 a Change frca " Main Coolant System Inlet To be consistent with core safety limit

p. 3/4 2-12 Teeperature" to " Highest Cperating tenperature specification wording in

Loop Cold Les Temperature." Section 2.1.1.

O. Table 3.2-1 Ch.ange fren " Main Coolant System Inlet A 5 F increase is provided in order to

p. 3/4 2-13 Temperature i 515 F 1 515 F" to acco==odate possible future increases in

| " Operating Loop Cold Les Temperature operating main coolant system temperature.

1 520 F.* The increase was factored into the licensing

analysis and was found to have negligible'

impact on the results.

Delete limits for ~3 Loops in Operation." Three-loop operation is not allowed at

Tankee at this time.

!

i

!

!

__



_-_ __
___-__. _ ___. - _ - ._

i
.

I

f item Tec hicci ,

j aqaber 3secification Bescription of Chamme Beesom for Cha m |

|

13. Table 3.3-3 Change trip setpolats in 1.a. 1) and 1.b. 1) la order to avoid inedvertent SI actuations |
p. 3/4 3-14 from "1700 psig" to "1650 psig.** en reactor trips. This change has been

factored into the Core ITIII LOCA and staan

j line break smalysis and has negligible

|
impact on the results of the analysis

I (Sections 7 aad 9 of Attachment 3).

i

11. 3.9.1 Change weedlag from ".. 0.93 cr less, making wording consistent with analysis i
1

r. 3/4 9-1 which includes a 21 k/k conserystive basis.

allouence for uncertainties." to ".. 0.93 )

calculated or less.*

1

12. Beses 3/4.1.1 Delete S_ 6taktk at T = 515 F" Eliminates redundancy since values are j
avs

P. 33/4 1-1 and S_ 5t Ak/k at T 330*F." specified in 3.1.1.1.2. Beduces potential=
avg

for future errers and confasion if one

set of numbers get changed without the

other.

13. Bases 3/4.2.~. 1s sert "This multiplier ... axial power Explains basis for the momen-induced |

i p. 33/4 2-1 distribution." power redistribution.

|
!

l
.
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! Itsat Tec hn el '

number isocificaties Description of Channe Boason fac Chamme , ,

It. Bases 3/4.2.1 Insect " Factors d. e and f ... peek EJIGE The factors cited are i=-f g r "-- t frcE

p. 33/4 2-2 values." exh other, and thus can b7 combia=4

statistically using,the sq.aare-root-of- [

the-sum-of-the-squares method. This approach j

will provie a sufficiently conservative

upper bound value for the IJIGE fo" compariton .

to the LOCA limit. !
!
4

15. Deses 3/4.2.2 Change fremt "ethalyy" to Correct missyelled word.

| p. 33I4 2-2 "eathalyy."

i

13. $ases 3/4.2.3 In first paragraph delete "The specified consistency with current specifications. -

[(p. 3/4 2-3 timit ... less readily available."

;

o ,

17 Bases 3/4.2.4 Delete ~519 F." Eliminate red-y.

p. 1/4 2-3 ;
!

.

18. Bases 1/4.2.4 Add "for ww=n= fuel" and change "... Minor change in analysis results to be

p. 3/4 2-4 minia'= m in excess of 2.05. Thans. 36.6% consistent with Core IV11I analysis,

!margia ..." to "... minimamm amt in access
!

of 1.82. Thus. 27.WE mergia ..." l

I
y

I
f

I !
t

!

;
,

l

i

f,

i
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Item Techalcal
asubor asocificaties Description of Chemme asemen for Chamas -

10. 5.3.1 Cheese wording from "... similar la Eliminate unnecessary reference to

p. 5-1 . physical design te cece ITI Eunos fuel ..." specific cycle and specific vendor,

te ... siellar in physical design to current eliminatias need for trivial changes,

fuel ...- L;t without eliminating need to identify

significant fuel design changes.

i
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REACTIVITY CONTROL SYSTEMS

LIMITING CONDITION FOR OPERATION

3.1.1.1.2 The shutdown margin requirement is as follows:

0 01. 490 F 1 Tavg Shutdown Margin 16% Ak/k for Tavs = 516 F
2. 3300F 1 Tavs < 4900F Shutdown Margin 1 5%Ak/k for Tavs = 3300F

APPLICABILITY: MODE 3* 1

ACTION:

With the SHUTDOWN MARGIN less than required, immediately initiate and continue
boration at 126 spm of 2200 ppm boron concentration or equivalent until the
required SHUTDOWN MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.2.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to that required:

;

a. When in Mode 3, at least once por 24 hours by consideration of the
following factors:

1
1. Main Coolant System boron concentration, |

2. Control rod position,
3. Main Coolant System average temperature,
4. Fuel burnup based on gross thermal energy generation,
5. Xenon concentration, and
6. Samarium concentration.

4.1.1.1.2.2 During a reactor startup in which core reactivity or control
positions for criticality are not established, a plot of inverse
multiplication rate (or count rate) versus reactivity shall be made.

*See Special Test Exception 3.10.1.

YANKEE-ROWE 3/4 1-2a Amendment No.,SI
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

4.2.1.2 The below factors shall be included in the calculation of peak full
power LHGR:

a. Heat flux power peaking factor, F , measured using incore instrumentation
at a power 1 10%.

b. The multiplier for xenon redistribution is a function of core lifetime as
given in Figure 3.2-3. In addition, if Control Rod Group C is inserted
below 80 inches, allowable power may not be regained until power has been
at a reduced level defined below for at least twenty-four hours with

.

Control Rod Group C between 80 and 90 inches.
!

Reduced power = Allowable fraction of full power times
multiplier given in Figure 3.2-4.

Exceptions: 1. If the rods are inserted below 80 inches and power does
not go below the reduced power calculated above, hold at
the lowest attained power level for at least twenty-four
hours with Control Rod Group C between 80 and 90 inches
before returning to allowable power.

2. If the rods are inserted below 80 inches and zero power
is held for more than forty-eight hours, no reduced
power level need be held on the way to the allowable
fraction of full power.

c. Shortened stack height factor, 1.009.

d. Measurement uncertainty:*

1. 1.05, when at least 17 incore detection system neutron detector
thimbles are OPERABLE, or

2. 1.068, when less than 17 incore detection system neutron detector
thimbles are OPERABLE.

I

Amendment No. M g f 2' [YANKEE-ROWE 3/4 2-2
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

e. Power level uncertainty *,1.03.

f. Heat flux engineering factor *, F , 1.04.
9

g. Core average linear heat generation rate at full power.

*The Factors d, e and f will be combined statistically as the " root-sum-cquare"
of the individual parameters.

YANKEE-ROWE 3/4 2-3 Amendment No.,Sf'
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FIGURE 3.2-2

'

This Figure Intentionally Blank

,

YANKEE-ROWE 3/4 2-5 Amendment No 45, 54',p69'p7'
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POWER DISTRIBUTION LIMITS

i

DNB PARAMETERS

LIMITING CONDITION FOR OPERATION

3.2.4 The following DNB related parameters shall be maintained within the
limits shown on Table 3.2-1;

Highest Operating Loop Cold Leg Temperaturea.

b. Main Coolant System Pressure

c. Main Coolant System Total Flow Rate

APPLICABILITY: MODE 1

ACTION:

With any of the above parameters exceeding its limit, restore the parameter to
within its limit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

SURVEILLANCE REQUIREMENTS

4.2.4.1 Each of the parameters of Table 3.2-1 shall be verified to be within
their limits at least once per 12 hours.

4.2.4.2 The Main Coolant System total flow rate shall be determined to be
within its limit by measurement at least once per 18 months.

YANKEE-ROWE 3/4 2-12 Amendment No.
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TABLE 3.2-1

DNB Parameters

LIMITS
Parameter 4 Loops in Operation

0Operating Loop Cold Leg Temperature 1 520 F

Main Coolant System Pressure 1 1950 psig*

6Main Coolant System Total Flow Rate 2 38.3 x 10 lb/hr

* Limit not applicable during either a THERMAL POWER ramp increase in excess of
5% RATED THERMAL POWSR per minute or a THERMAL POWER step increaa e in excess
of 10% RATED THERHAL POWER.

i

YANKEE-ROWE 3/4 2-13 Amendment No.
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TABLE 3.3-3

Enr.ineered Safer,uards System Instrumentation Trip Setpoints

Functional Unit Trip Setpoint

1. SAFETY INJECTION

a. Actuation Channel #1

1) RPS Low Main Coolant - Loop 1 1 1650 psig
Pressure Channel

2) High Containment Pressure Sensor s 5 psig

3) Manual Initiation Not Applicable

b. Actuation Channel #2

1) RPS Low Main Coolant - Loop 2 > 1650 psig

Pressure Channel

2) High Containment Pressure Sensor s 5 psig

3) Manual Initiation Not Applicable

2. CONTAINMENT ISOLATION

a. Manual Initiation Not Applicable

b. Actuation Channel A

1) High Containment Pressure Sensor s 5 psig

2) Safety Injection (All Safety Injection
Setpoints)

c. Actuation Channel B

1) High Containment Pressure Sensor s 5 psig

2) Safety Injection (All Safety Injection
Setpoints)

3. MAIN STEAM ISOLATION
,

a. Low Steam Line Pressure > 200 psig

b. Automatic Trip Logic Not Applicable

c. Manual Initiation Not Applicable |
l

d. High Containment Pressure s 5 psig

Trip-Containment Isolation |

Amendment No. 54I 65', 69 ,77
,

)
YANKEE-ROWE 3/4 3-14
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REFUELING OPERATIONS

REACTIVITY

LIMITING CONDITION FOR OPERATION

3.9.1 With the reactor vessel head unbolted or removed, the boron
concentration of all filled portions of the Main Coolant System and the shield
tank cavity shall be maintained uniform and sufficient to ensure a k gg of
0.93 calculated or less.

APPLICABILITY: MODE 6*

ACTION:

With the boron concentration requirements of the above specificationa.
not satisfied, immediately suspend all operations involving CORE
ALTERATIONS or positive reactivity changes and initiate and continue
boration at 1 26 spm of 2200 ppm boron concentration or its
equivalent until K,gg is reduced to s 0.93.

b. With a significant unexpected increase in the count rate on any
channel, or an unexpected increase in the count rate by a factor of
two after addition of a new fuel assembly or removal of a control
rod, suspend CORE ALTERATIONS until the situation is reviewed by
plant technical supervisory personnel.

The provisions of Specification 3.0.3 are not applicable.c.

*The reactor shall be maintained in MODE 6 when the reactor vessel head is
unbolted or removed with fuel in the vessel.

1

!

I

YANKEE-ROWE 3/4 9-1 Amendment No. ,JT'
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1 BORATION CONTROL

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made
suberitical from all operating conditions, 2) the reactivity transients
associated with postulated accident conditions are controllable within ;

acceptable limits, and 3) the reactor will be maintained sufficiently
suberitical to preclude inadvertent criticality in the shutdown condition.

SHUTDOWN MARGIN requirements are a function of the plant operating
status. For critical conditions, minimum shutdown margins are limited by the
Power Dependent Insertion Limits (PDIL) as given in Figure 3.1-2. For 4900F

the requirement for a SHUTDOWN MARGIN is established by postulated
$ T,yg,ine break considerations with ECCS and NRVs available and covers thesteam l < 4900F,requirements to preclude inadvertent criticality. For 330 1 Tav
the requirement for a SHUTDOWN MARGIN is sufficient to preclude nadvertent
criticality and covers the requirements of steam line breaks with automatic
initiation of ECCS and NRVs blocked. With Tavg < 3300F, the reactivity
transients resulting from a steam line break cooldown are minimal. 5% Ak/k
SHUTDOWN MARGIN (with all rods inserted) provides adequate protection to
preclude criticality for all postulated accidents with the reactor vessel head
in place.

To eliminate possible errors in the calculations of the initial
reactivity of the core and the reactivity depletion rate, the predicted
relation between fuel burnup and the boron concentration, necessary to
maintain adequate control characteristics, must be adjusted (normalized) to
accurately reflect actual core conditions. Normally, when fuel power is
reached after each refueling, and with the control rod groups in the desired
positions, the boron concentration is measured and the predicted steady-state
curve is adjusted to this point. As power operation proceeds, the measured
boron concentration is compared with the predicted concentration and the slope
of the curve relating burnup and reactivity is compared with that predicted.
This process of normalization should be completed after about 10% of the total
core burnup. Thereafter, actual boron concentration can be compared with
prediction and the reactivity status of the core can be continuously
evaluated, and any deviation would be thoroughly investigated and evaluated.

YANKEE-ROWE B3/4 1-1 Amendment No.,82'
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3/4.2 POWER DISTRIBUTION LIMITS

BASES

The specifications of this section provide assurance of fuel integrity
during Conditions I (Normal Operation) and II (Incidents of Moderate
Frequency) events by: (a) maintaining the minimum DNBR in the core 1 1.30
during normal operation and in short term transients, and (b) limiting the
fission gas release, fuel pellet temperature and cladding mechanical
properties to within assumed design criteria.

3/4.2.1 PEAK LINEAR HEAT GENERATION RATE

Limiting the peak Linear Heat Generation Rate (LHGR) during Condition I
events provides assurance that the initial conditions assumed for the LOCA

0analyses are met and the ECCS acceptance criteria limit of 2200 F is not
exceeded.

|

When operating at constant power, all rods out, with equilibrium xenon,
power peaking in the Yankee Rowe core decreases monotonically as a function of
cycle burnup. This has been verified by both calculation and measurement on
Yankee cores and is in accord with the expected behavior in a core that does
not contain buenable poison. The all-rods-out power peaking measured prior to
exceeding 75% of RATED THERMAL POWER af ter each fuel loading thus provides an
upper bound on all-rods-out power peaking for the remainder of that cycle.
Thereaf ter the measured power peaking shall be checked every 1000 equivalent
full power hours and the latest measured value shall be used in the
computation. The only effects which can increase peaking beyond this value
would be control rod insertion and xenon transients and these are accounted
for in calculating peak LHGR.

The core is stable with respect to xenon, and any xenon transients which
may be excited are rapidly damped.

The xenon multiplier in Figure 3.2-3 was selected to conservatively
account for transients which can result from control rod motion at full power.

1 The multiplier is defined as the ratio of the maximum value of F duez
to xenon induced top peaked power redistribution and the F of the nominalz
operating axial shape. This is consistent with the methodology used to derive ,

the LHGR limits, which were generated based on the worst top-peaked axial
power distribution. The minimum value of the multiplier is unity.

!

YANKEE-ROWE B3/4 2-1 Amendment No.
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3/4.2 POWER DTSTRIBUTION LIMITS

BASES (Continued)

The limits on power level and control red position following control rod
insertion were selected to prevent exceeding the maximum allowable linear heat
generation rate limits in Figure 3.2-1 within the first few hours following
return to power after the insertion. With Yankee's highly damped core, the 24
hour hold allows sufficient time for the initial xenon maldistribution to
accommodate itself to the new power distribution. The restriction on control
rod location during these 24 hours assures that the return to allowable
fraction of full power will not cause additional redistribution due to rod
motion.

After 48 hours at zero power, the average xenon con..ntration has decayed
to about 20% of the full power concentration. Since the xenon concentrations
are so low, an increase in power directly to maximum allowable power creates
transient peaking well below the value imposed by the xenon redistribution
multiplier. Thus, any increase in power peaking due to this operation is
below the value accounted for in the calculation of the LHCR.

These conclusions are based on plant tests and on calculations performed
with the SINULATE three dimensional nodal code used in the analysis of Core II
(re'er9nce cycle) described in Proposed Change No. 115, dated March 29, 1974.

The Factors d, e and f in Specification 4.2.1.2 will be combined
statistically as the " root-sum-square" of the individual parameters. This
method for combining parameter uncertainties is valid due to the independence
of the parameters involved. Factor d accounts for uncertainty in the power
distribution measurement with the movable incore instrumentation system.
Factor e accounts for uncertainty in the calorimetric measurement for
determining core power level. Factor f accounts for uncertainty in
engineering and fabrication tolerances of the fuel. Together these factors,
when combined statistically, yield an uncertainty of 8.5% for less than
17 operating incore thimbles and 7.1% for greater than 17 operating thimbles.
This factor and Factors a, b, e and g will be combined multiplicatively to

obtain peak LHGR values.

3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR ENTHALPY RISE HOT
CHANNEL FACTOR

The limits on heat flux and enthalpy hot channel factors ensure that
1) the design limits on peak local power density and minimum DNBR are not
exceeded and 2) in the event of a LOCA the peak fuel clad temperature will not
exceed the 22000F ECCS acceptance criteria limit.

Each of these hot channel factors are measurable but will normally only
be determined periodically as specified in Specification 4.2.2.1 and 4.2.3.1.

'This periodic surveillance is sufficient to insure that the hot channel factor
limits are maintained provided:

YANKEE-ROWE B3/4 2-2 Amendment No.
l
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I3/4.2 POWER DISTRIBUTION LIMITS

BASES (Continued)

a. Control rods in a single group move together with no individual rod
insertion differing by more than i 8 inches from any other rod in
the group,

b. Control rod groups are sequenced with overlapping groups as
described in Specification 3.1.3.5.

c. The control rod insertion limits of Specification 3.1.3.5 is .

'

maintained.

|The relaxation in F as a function of THERMAL POWER allows chgnses in
theradialpowershapehoYallpermissiblerodinsertionlimits. F will be (Mmaintained with its limits provided Conditions a through c above a/e
maintained,

l

When an F measurement is taken, experimental error, engineeringq
tolerance and fuel densification must be allowed for. 5% is the appropriate
allowance for a full core map taken with the incore detector flux mapping
system, 4% is the appropriate allowance for engineering tolerance and 3% is
the appropriate allowance for fuel densification.

W
When F is measured, experimental error must be allowed for and 5% is

theapprophk$teallowanceforafullcoremaptakenwiththeincoredetection
system.

3/4.2.4 DNB PARAMETERS

The limits on the DNB related parameters assure that each of the
parameters are maintained within the normal steady state envelope of operation
assumed in the transient and accident analyses. The limits are consistent
with the accident analysis assumptions and have been analytically demonstrated
adequately to maintain a minimum DNBR of 1.30 throughout each analyzed
transient. The Main Coolant System inlet temperature assumed in the analysis
is conservatively 4 F in excess of the limit to allow for uncertainty in0

plant measurement. The Main Coolant System pressure assumed in the analysis
is 1925 psis, conservatively 25 psig less than the limit to allow for
uncertainty in plant measurement. The assumed operating deadband of i 50 psis
is applied to the nominal 2000 psis limit, yielding a minimum operation limit
of 1950 psig.

The 12 hour periodic surveillance of these parameters through instrument
readout is sufficient to ensure that the parameters are restored within their |

limits following load changes and other expected transient operation. The 18
month periodic measurement of the Main Coolant System total flow rate is
adequate to detect flow degradation and ensure correlation of the flow
indication channels with measured flow such that the indicated percent flow
will provide sufficient verification of flow rate on a 12 hour basis.
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3/4.2.4 DNB PARAMETERS

B_ASES (Continued)

A 34% DNBR credit is needed to offset the full-closure rod bow penalty
for the Exxon fuel in Yankee Rowe. The full-closure penalty was previously
approved (D. Ross and D. Eisenhut memorandum of December 12, 1976) for Yankee
Rowe since a gap closure model was not available. Generic credits (D. Edward's
letter to NRC dated February 9,1977) equivalent to 13.2% DNBR margin were
approved for Yankee Rowe. The limiting transient for Yankee Rowe with respect
to DKB is the 1 of 4 pump loss of flow. Based on design conditions, this
event results in a ainimum DNBR in excess of 1.82. Thus, 27.8% margin to a
DNBR of 1.3 exists for this limiting event, which is applied to the remaining
20.8% margin required by the rod-bow penalty.
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5.0 DESIGN FEATURES

5.1 SITE

EXCLUSION AREA

5.1.1 The exclusion area shall be as shown in Figure 5.1-1.

LOW POPULATION ZONE

5.1.2 The low population zone shall be as shown in Figure 5.1-2.

SITE BOUNDARY FOR CASEOUS EFFLUENTS *

5.1.3 The site boundary for gaseous effluents shall be shown in Figure 5.1-3.

SITE BOUNDARY FOR LIQUID EFFLUENTS

5.1.4 The site boundary for liquid effluents shall be shown in Figure 5.1-4.

5.2 CONTAINMENT

CONFIGURATION

5.2.1 The Reactor Containment Building is a steel spherical shall having the
following design features:

a. Nominal inside diameter = 125 feet.

b. Minimum thickness of steel shell = 7/8 inches.

c. Net free volume = 860,000 cubic feet.

DESIGN PRESSURE AND TEMPERATURE

5.2.2 The reactor containment is designed and shall be maintained for a
maximum internal pressure of 34.5 psig and a temperature of 2490F.

5.3 REACTOR CORE

FUEL ASSEMBLIES

5.3.1 The reactor core shall contain 76 fuel assemblies with each fuel
assembly containing up to 231 fuel rods clad with Zircaloy-4. Each fuel rod
shall have a nominal active fuel length of 91 inches. Each fuel assembly
shall contain a maximum total weight of 234 kilograms uranium. Reload fuel is
similar in physical design to current fuel and has a nominal enrichment of 3.7
weight percent U-235.
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