e B T T e L T T e 0, v -
=y

-\ll

-

\r

vermont Yankee Nuclear Power Stauion
Cycle 16
Core Operating Limits Report
Revision O

February 1949¢
Reviewed F2-12 S22, - S-P2

Plant” Operations Date
Review Committee

Approved %‘7"2"% 35-)2
Plant Matfhager Date

5 Approved __&Jg—-/ﬂ—-w 3[!(4;’_9_1
| Senior Vicyfbreside?f:) Date

Operations

itrolled Copy NO,

R40\8

92040 S 920331
25838028 SE5R3L,



Lycle

14

15

15

16

R40\B

Revision  Date
0 10/89
0 9/9¢
1 11/91
0 3/92

Description

Initial printing. Reviewed by PORC and
approved by management.

Cycle 15 revisions. Reviewed by PORC and
approved by management.

Incerporate new MCPR 1imits to allow
operation within the exposure window.
Reviewed by PORC and approved by management.

Cycle 16 revisions, Reviewed by PORC and
approved by management.



ABSTRACT

This report presents the cycle-specific operating 1imits for the
operation of Cycle 16 of the Vermont Yankee Nuclear Power Station. The limits
are the maximum average planar linear heat generation rate, maximum linear
heat generation rate, and minimum critical power ratioc.
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1.0 INTRODUCTION

This report provides the cycle-specific 1imits for operation of the
vermont Yankee Nuclear Power Station in Cycle 16, It includes the limits for
the maximum average planar linear heat generation rate, maximum Tinear heat
genpration rate and minimum critical power ratio, If any of these limits are
exceeded, action will be taken as defined in the Technical Specifications,

This report has been prepared fn accordance with the requirements of
Technical Specificetion 6,7.A.4, The core operating limits have t2en
geveloped wsing the NRC-approved methodologies 1i1sted in References 1 through
16 ang in Technice) Specificetion 6.7.A.4. The bases for these limits are in
References 11 and 12, and 17 through 20.
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2.0 CORE QPERATING LIMITS

The Cycle 16 operating limits have been defined using NRC-approved
methodologies. The Cycle 16 must be operated within the bounds of these
1imits and all others specified in the Technical Specifications.

2.1 Maximum Average Planar Linear Heat Generation Rate Limits

During steady-state power operation, the Maximum Average Planar Linear
Heat Generation Rate (MAPLHGR) for each fuel type, as & function of the
average planar exposure, shall not exceed the limiting values shown in
Tables 2.1-1 through 2.1-4. For single recirculation loop operation, the
limiting values shall be the values from these Tables listed under the heading
*Single Loop Operation.® These values are obtained by multiplying the values
for two loop operation by 0.83. The source of these values is identified on
each table, These tables only 1ist the limits for fuel types in Cycle 16.
The ANF-IX bundle will be monitored as if it were 2@ BPBOWB311-10GZ bundle.
Therefore, the limits for the ANF-1X bundle are the same as the BPBOWB311-10GZ
bundle.

The MAPLHGR values are the most limiting composite of the fuel
mechanical design analysis MAPLHGR and the ECCS MAPLHGR, The fuel mechanical
design analysis, using the methods in Reference 12, demonstrates that all fuel
rods in a lattice, operating at the bounding power history, meet the fuel
design limits specified in Reference 12. The LOCA analysis performed in
accordance with 10CFRS50, Appendix K, demonstrates that the MAPLHGR values
comply with the ECCS limits specified in 10CFRS0.46.

The MAPLHGR actually varies axially, depending upon the specific
combination of enriched uranium and gadolinia that comprises a fuel bundle
cross section at a particular axial node. Each particular combination of
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enriched uranium and gadolinia is called a lattice type. Each lattice type

has 2 set of MAPLHGR values that vary with fuel burnup, The process computer
will verify that these lattice MAPLHGR 1imits are not violated. Tables 2.1-1
through 2.1-4 provide a limiting composite of MAPLHGR values for each fuel
type, which envelope the lattice MAPLHGR values employed by the process
computer. When hand calculations are required, these MAPLHGR values are used
for all lattices in the bundle.

2.2 Minimum Critical Power Ratip Limits

During steady-state power operation, the Minimum Critical Power Ratio
(MCPR) shall be equal to, or greater than, the 1imits shown in Table 2.2-1.
The MCPR limits are also valid during cosstdown beyond 9845 MWd/St. ¥

For single recirculation loop operation, the MCPR 1imits at rated flow
shall be the values from the Table listed under the heading, *Single Loop
Operation.® The single lcop values are cbtained by adding 0.01 to the two
loop operation values. For core flows other than the rated condition, the
MCPR 1imit shall be the appropriate value from Table 2,2-1 multiplied by Ky,
where K¢ is given in Figure 2.2-1 as @ function of the flow control method in
use. These limits are only valid for the fuel types in Cycle 16.

2.3 Maximum {inear Heat Generation Rite Limits

During steady-state power operation, the Linear Heat Generation Rate
(LHGR) of any rod in any fuel bundle at any axial location shall not exceed ;
the maximum allowable LHGR limits in Table 2.3-1. The ANF-IX bundle will be |
monitored as if it were a BPBCWB311-10G2 bundle. Therefore, the limits for
the ANF-IX bundle are the same as the BPBOWB311-10GZ bundle. This table only
l1ists the limits for fuel types in Cycle 16.
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MAPLHGR Versus Average Planar Exposure for E03Z48 Fuel

| Plant: Yermont Yankee Fuel Type: BD3248
i MAPLHGR (kN/Tt)

Average Planar Exposure ' ' ’ -~
| (MHd/ST) Iwo Loop Operation 3Single Loop Operation
1 200.0 11.22 9.31
} 3.000.0 11.83 9.81
| 8,000.0 12.69 10,53
| 10,000.0 i2.80 10.62
| 15,000.0 12.74 10.57
¥ 20,200.0 12.05 10.00
| 25,000.0 11,39 9.45

35,000.0 10.12 8.39

B 45,000.0 .46 7.0¢

| 50,000.0 5.99 4.9
Source: NEDE-21697, Supplement 1, November 1987, Reference 11.

Technical Specification References: 3.6.G.1a and 3.11 A.

g * MAPLHGR for single 1008 ogeratiOn is obtained by multiplying MAPLHGR for
I two loop operation by 0.83.
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Plant: Yermont Yankee Fuel Type: B23268

MAPLHGR (kW/ft)

Average Planar Exposure

(MNG/ST) Iwo Loop Operation Single Loop Operation’

200.0 11,26 9.34
3,000.0 11,72 9.72
8,000.0 12 76 10.59
10,000.0 12.90 10.70 ?
15,000,0 12.82 10,64 |
20,000.0 12.12 10,08 |
25,000.0 11,44 9.49 7
35,0000 10,15 8.42 |
45,000.0 8.63 7.16
§0.,000.0 5.17 §.12

Source: NEDE-21697, Supplement 1, November 1987, Reference 11,

Technical Specification References: 3.6.G.1a and 3.11.A,

* MAPLHGR for sin?h 100 ogerat\'on is obteined by multiplying MAPLIGR for
two loop operation by 0.83.

R40\B - by

L________a____ i ‘



Iable 2.3

a MAPLHGR Ver 8ge Plangr Exposure for BPEONBILL-10G2
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MAPLHGR (kW/ft)

Average Planar Exposure o=

y (MWg/ST) Iso Loog Operation Single Loop Operation’
| 200.0 11.00 9.13
: 6,000.0 11.92 9.89
7,000.0 12.11 10.05
8,000.0 12.34 10.24
10,000.0 12.83 10.64
| 12,500.0 13.00 10.79
| 20,000.0 12.24 10.12
| 26,000.0 11.56 9.58
45,000.0 8.76 7.27
f 50,740.0 §.91 4.90
; Source: NEDE-21697, Supplement 2, May 1990, Reference 11, and ANF-90-048,

Reference 19.

Technical Specification References: 3,6.G.1a and 3.11,A.

*  MAPLHGR fer s1n?le 100 ogeration is obtained by multiplying MAPLHGR for
two loop operation by

:
l RA0\A -6+
|
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B Toble 2.1-4
] r f F
i Plant: Yaraont Yankee Fuel Type: BFSCWEILL-11G7
| MAPLHGR (KM/ft)
Average Planar Exposure ' =
2 (MH/ST) Iwo Loop Operstion Single Loop Operation
| 200.0 11.00 9.13
: 6,000.0 11.92 9.89
| 7.000.0 12.11 10.05
' 8,000.0 12.34 10.24
10,000.0 12.83 10.64
12,500.0 12.90 10.70
g 15,000.0 12.81 10,63
| 35,000.0 10.24 8.49
| 45,000.0 8.76 7.27
| 50,740.0 5.91 4.90
f Source: NEDE-21697, Supplement 2, May 1990, Reference 11.

Technical Specification References: 3.6.G.la and 3,.11.A.

* MAPLHGR for single loop operation is cbtained Dy multiplying MAPLHGR for
two loop operation by 0.83.
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Table 2.2-1
Minimum Criticsl Power Ratio Lperating Limits

MCPR Operating Limits

E Value of *N* VSing1e

| in RBM Average Control Cycle Exposure Two Loop Loup

i Eguation (A)* Rod Scram Time Range Qperation Qperation

a2% tqua) or better 0 to 9845 Mwd/St 1.32 1.33

than L.C.0.
3.3¢C.1.1

| Equal or better 0 to 9845 MWd/St 1.32 1.33

| than L.C.0.

i 3.3 €.1.2

| 413 Equal or better 0 to 9845 MWd/St 1.28 1.29
than L.C 0.

| 3.3 €.1.1 7

‘ Equal or better 0 to 9845 MWd/St 1.28 1,29
than L.C.0,
¥ ol B )

| £40% Equal or better 0 to 9845 MWd/St 1.23 1.24
than L.C.0.

I 3,3 C.1,1

| Equal or better 0 to 8241 MWd/St 1.23 1.24

| than L.C.0. §241 to 9845 MWd/St 1.24 1.28

| 3.3 8.1.2

; Sources: Cycle 16 Core Performance Anslysis Report. YAEC-1844,

| Reference 18, and Eng-of -Full-Power-life Sensitivi

| Revised BWR Licensing Methodology, YAEC-1822, Reference 20.

Technical Specification References: 3.6.G.1a ang 3.11.C.

[ 1 The Rod Block Monitor (RBM) trip setpoints are determined by the equation
shown in Table 3.2.5 of the Technical Specifications.

2 MCPR Operating Limits are increased by 0.01 for single loop operation,
R40\B -8-
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Maximum Allowable Linear

fuel Type  Heat Gereration Rate (kW/ft)

BD3248 14.4
BD3268 14.4
BPBOWB311-1062 14.4
BPBONB3L11-11G2 4.4
ANF-1X-3.048-EGZ 14.4
Source: NEDE-24011-P-A, Reference 12, and ANF-90-048, Reference 19,

Technical Specification References: 2.1.A.la, 2.1.B.1, and 3.11.8.
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EQUATIONS ton Kf Curves |

KIWT-40%) = A0 441 (WT/L00%)

KIWT<40%) =

KAWT>40%)%( 1 040.0032(40-WT))
1-3 Where A(I102.5%) = 1.3308
A(104.5%) « |.340¢
A(107 O%) = 12528
A(112.0%) = 1.3793
A(117 6%) = 1.4018

AUTOMATIC FLOW TONTRUL

1.1

Scoop-Tube Set-Point Calibration
positioned su y that

Flowmrs = 102,597
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Core Flow (%)

Figure 2.2-1

Ke Yersus Percent of Rated Core Fiow Rate
{(Technical Specification Reference 3.11.0)
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