Commonwealth Edison Company
Lasalle Generating Station

2601 North 21st Road

Marscilles. 11 613419757

Tel 815-337-0761

ComEd

May 12, 2000

United States Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555

LaSalle County Station Unit 1
Facility Operating License No. NPF-11
NRC Docket No. 50-373

Subject: Unit 1 Cycle 9 Core Operating Limits Report for Operation at
Uprated Power Conditions Using the Maximum Extended Load
Line Limit

Reference: Letter from D. M. Skay, U.S. NRC, to O.D. Kingsley,
Commonwealth Edison (ComEd) Company, “LaSalle —
Issuance of Amendments Regarding Power Uprate
(TAC Nos. MA6070 and MAB071)", dated May 9, 2000.

LaSalle County Unit 1 is currently preparing for power ascension to the
uprated power level as was approved on May 9, 2000, by the NRC in
amendment 140 for Facility Operating License NPF-11. To support
operation at this uprated power condition, a revision to the LaSalle Unit 1
Core Operating Limits Report (COLR) is necessary to incorporate the results
of the cycle specific analyses for L1C9, including operation with the
Maximum Extended Load Line Limit (MELLL).

In accordance with Technical Specification Section 6.6A.6.d, “Core
Operating Limits Report,” and 10 CFR 50.4, “Written Communications,”
ComEd is submitting the COLR to the NRC. ComEd has reviewed the
mid-cycle changes to the LaSalle Unit 1 Cycle 9 COLR under the provisions
of 10CFR50.59 and has determined the changes do not impact the operating
license and do not constitute an unreviewed safety question.
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Also included with this transmittal letter are proposed changes to the
Technical Specification Bases pages for LaSalle Unit 1. These changes are
required to the LaSalle Technical Specification Bases due to changes by
General Electric in the calculation of the LHGR limit. These changes result
in LOCA impacts being accounted for only in the average planar linear heat
generation rate (APLHGR) limits and fuel mechanical limits only considered
in the linear heat generation rate (LHGR) limits.

Should you have any questions concerning this letter, please contact
Mr. Frank A. Spangenberg, lll, Regulatory Assurance Manager, at
(815) 357-6761, extension 2383.

Respectfully,

Q‘r%@&*

arles G. Pardee
Site Vice President
LaSalle County Station

Attachment

cc:  Regional Administrator — NRC Region lil
NRC Senior Resident Inspector — LaSalle County Station



STATE OF ILLINOIS )

IN THE MATTER OF )
COMMONWEALTH EDISON COMPANY )
LASALLE COUNTY STATION - UNIT 1 ) Docket No. 50-373

Subject: Unit 1 Cycle 9 Core Operating Limits Report for Operation at
Uprated Power Conditions Using the Maximum Extended Load
Line Limit

AFFIDAVIT

| affirm that the content of this transmittal is true and correct to the best of my

knowledge, information and belief.

Charles G. Pardee
Site Vice President
LaSalle County Station

Subscribed and sworn to before me, a Notary Public in and for the State

& .
above named, this ___ /.2 ~  day of Mcua, . D
My Commission expires on /o -/ . K20 .
OFFICIAL SEAL

DEBRA J. FEENEY
NOTARY PUBLIC, STATE OF ILLINOIS M Q r%pw,u/ ¢

MY COMMISSION EXPIRES10-1-2000 N otary”Pubec




3/4.2 POWER DISTRIBUTION LIMITS

BASES

The specifications of this section assure that the peak cladding
temperature following the postulated design basis loss-of-coolant accident will
not exceed the 2200°F 1imit specified in 10 CFR 50.46. ‘

3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE DE' E‘,’f

This_specification assures that the peak cladding temperature following

fthe postulated design basis loss-of-coolant accident will not exceed the 1imit

specified in 10 CFR 50.46. The specification also assures that fuel rod

| mechanical integrity is maintained during normal and transient operations.

The peak cladding temperature (PCT) 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 dependent only secondarily
on the rod-to-rod power distribution within an assembly. The peak clad
temperature is calculated assuming a LHGR for the highest powered rod which is
equal to or less than the design LHGR corrected for densification. This LHGR

~ times 1.02 is used in the heatup code along with the exposure dependent steady

state gap conductance and rod-to-rod local peaking factor. The Technical
Specification AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) is this LHGR

~of the highest powered rod divided by its local peaking factor.

However, the current General Electric (GE) calculational models

| (SAFER/GESTR described in Reference 8), which are consistent with the

requirements of Appendix K to 10 CFR 50, have established that APLHGR values
are not expected to be limited by LOCA/ECCS considerations. APLHGR 1limits are

- still required, for GE fuel, to assure that fuel rod mechanical integrity is

maintained. They are specified for all GE fuel types in the CORE OPERATING
LIMITS REPORT based on the fuel thermal-mechanical design analysis.

: The purpose of the power- and flow-dependent MAPLHGR factors specified in
‘the CORE OPERATING LIMITS REPORT is to define operating limits at other than
rated core flow and core power conditions. At less than 100% of rated flow or
irated power, the required MAPLHGR is the minimum of either (a) the product of
the rated MAPLHGR 1imit and the power-dependent MAPLHGR factor or (b) the
product of the rated MAPLHGR 1imit and the flow-dependent MAPLHGR factor. The

power- and flow-dependent MAPLHGR factors assure that the fuel remains within
the fuel design basis during transients at off-rated conditions. Methodology
for establishing these factors is described in Reference 9.

LA SALLE - UNIT 1 B 3/4 2-1 Amendment No. 116




3/4.2 POWER DISTRIBUTION LIMITS

BASES
3/4.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (Con’t)

_—“\\
(sbc_Fuel

+he

This specification assures that the peak cladding temperature of GFC,;;el
following a postulated design basis loss-of-coolant accident will not exceed
the peak cladding temperature (PCT) and maximum oxidation limits specified in
10 CFR 50.46. The calculational procedure used to establish the AVERAGE PLANAR
LINEAR HEAT GENERATION RATE (APLHGR) limits is based on a loss-of-coolant
- accident analysis. The analysis is performed using calculational models which
are consistent with the requirements of APPENDIX K to_10 CFR Part 50 The

models are described in Reference le":or SPe and elerence. ¥ Pbr (bE.

The PCT 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 not strongly influenced by the rod-to-rod power
distribution within the assembly.

The AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR) 1imits for two-
Toop operation are specified in the CORE OPERATING LIMITS REPORT (COLR).

For single-loop operation, an APLHGR limit corresponding to the product of
the two-loop limit and a reduction factor specified in the COLR can be
conservatively used to ensure that the PCT for single-loop operation is bound
by the PCT for two-loop operatien.

LA SALLE - UNIT 1 B 3/4 2-2 Amendment No. 116




POWER DISTRIBUTION SYSTEMS
BASES
3/4.2.4 | INEAR HEAT GENERATION RATE

The specification assures that the LINEAR HEAT GENERATION RATE (LHGR) in |
any rod is less than the design linear heat generation even if fuel pellet ;
densification is postulated. “The effects of fuel densification are discussed Q
in the General Electric Standard Application for Reactor Fuel (GESTAR). NEDE- i
24011-P-A. The GESTAR discusses the methods used to ensure LHGR remains ‘below |
the design limit. Q

: i
SPC Fuel J

The Linear Heat Generation Rate (LHGR) s a measure of the heat generation
rate per unit length of a fuel rod in a fue) assembly at any axial location.
LHGR 1imits are specified to ensure that fuel integrity limits are not exceeded
during normal operation or anticipated operational occurrences (A0Qs).
Operation above the LHGR limit followed by the occurrence of an AOQ could
potentially result in fuel damage and subsequent release of radioactive
material. Sustained operation in excess of the LHGR limit could also result in
exceeding the fuel design limits. The failure mechanism prevented by the LHGR
1imit that could cause fuel damage during AQOs is rupture of the fuel rod
cladding caused by strain from the expansion of the fuel pellet. One percent
plastic strain of the fuel cladding has been defined as the 1imit below which
fuel damage caused by overstraining of the fue) cladding is not expected to
occur. Fuel design evaluations are performed to demonstrate that the
mechanical design limits are not exceeded during continuous operation with
LHGRs up to the 1imit defined in the CORE OPERATING LIMITS REPORT. The
analysis also includes allowances for short term transient operation above the

LHGR™ Timit. | p&wpmdw;. -

At reduced power an¥ flow conditions.
reduced to ensure adherenca to the fuel mec
itions, the LHGR 1imit is reduced

transients. At reduced powek and flow cond i
(multiplied) using the smallem\of either_tHe flow-dependent LHGR +ector Mmulhiphier
or the power-dependen LHGR €gctor TTHGRIACS
existing core flow and power. The\ LHGR ‘ iplierS are used to protect the
core during slow flow runout transients. == hes LHG multipliers are used to
protect the cor WPg plani.transients othgr than core flow transients. The
applicable LHG and LHGREACY multipliers fire specified in the CORE
OPER LIMITS "REQORT. & Pouxr depeaden’

Flow degendent ' 4

References ”ul}ip‘leﬂs -Povur Je')enden

1. Advanced Nuclear Fuels Corporation Methodology for Boiling Water Reactors
EXEM BWR ECCS Evaluation Model, ANF-91-048(P)(A) . Advanced Nuclear Fuels
Corporation, January 1993 and ANF-91-048(P)(A). Supplement 1 and
Supplement 2, "BWR Jet Pump Model Revision for RELAX." October 1997.

fhe LHGR Timit may need to be
anical design bases during Timiting

LA SALLE - UNIT 1 B 3/4 2.5 Amendment No. 131
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Issuance of Changes Summary

Affected Affected Summary of Changes Date
Section Pages
Al All Original Issue (Cycle 9) 10/99
All All Incorporated administrative changes (including updating the 11/99
date to be November 1999)
All All Incorporated changes to thermal limits due to uprate and 5/00
MELLLA operation, revised LHGR and MAPLHGR limits,
CBH penalties, and necessary administrative changes.

LaSalle Unit 1 Cycle 9 i May 2000
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1. Average Planar Linear Heat Generation Rate (APLHGR) (3/4.2.1)
1.1 Tech Spec Reference;
Tech Spec 3.2.1

1.2 Description:
1.2.1 GE Fuel

The MAPLHGR Limit is determined using the Lattice-Type MAPLHGR limits from
Table 1.2 multiplied by the MAPFAC multipliers as indicated in Table 1.1.

TABLE 1.1
Inoperable Equipment GE Fuel MAPFAC
For All Power and Flow Levels
None I 1.0
Feedwater Heater(s) Out of Service ' 1.0
Single RR Loop Figure 1.2-1 and 1.2-2
Abnormal Idle Loop Startup (UFSAR 15.4.4) Figure 1.2-1 and 1.2-2
Turbine Bypass Valves Out of Service 1.0
EOC Recirculation Pump Trip O0S 1.0
TCV Slow Closure/EOC Recirculation Pump Trip 1.0
00s
TCV(s) Slow Closure / EOC- Recwculatnon Pump Trip 1.0
OO0S / Feedwater Heater(s) 00S'
Turbme Bypass Valves OOS / Feedwater Heater(s) 1.0
008’
EOC-Recurculanon Pump Trip OOS / Feedwater 1.0

Heater(s) 0os’

1. Up to 100°F reduction (to 326.5°F) in feedwater temperature allowed at full power with Feedwater Heaters Out-of-
Service (reduction varies at off-rated power levels). Up to 13°F reduction in feedwater temperature from nominal allowed
at all power levels without feedwater heaters considered Out-of-Service.

LaSalle Unit 1 Cycle 9 1-1 May 2000
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TABLE 1.2

(Reference 3)

Table for Fuel-Type Fuel Type Cycle First
MAPLHGR Limits Inserted
1.2-1 GE9B-P8CWB322-11GZ-100M-150-T 7
1.2-2 GE9B-P8CWB320-9GZ-100M-150-T 7
1.2-3 GESB-P8CWB343-12GZ-80M-150-T 8
1.2-4 GE9B-P8CWB342-10GZ-80M-150-T 8

1.22 SPC Fuel

The MAPLHGR Limit is the Lattice-Type MAPLHGR Limit. The Lattice-
Type Maximum Average Planar Linear Heat Generation Rate
(MAPLHGR) limits are determined from the table given below:

Fuel Type Cycle First Inserted
SPCA9-393B-16GZ-100M 9
SPCA9-396B-12GZB-100M 9
SPCA9-384B-11GZ6-80M 9
SPCA9-396B-12GZC-100M 9

(References 3 and 4)

Planar Average Exposure MAPLHGR (kWi/ft)
(GWA/MTU) (all Siemens fuel
types)
0.0 13.5
20.0 13.5
61.1 9.39

(References 4 and 7)
For single loop operation (or Abnormal Idle Loop Startup, UFSAR 15.4.4),

the MAPLHGR multiplier for SPC fuel is 0.90.
(References 4, 6 and 7)

LaSalle Unit 1 Cycle 9 1-2 May 2000
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Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)

VS.
Average Planar Exposure for Fuel Type GE9B-P8CWB322-11GZ-
’ 100M-150-T
(References 11 and 24)
Table 1.2-1

Exposure (MWD/ST) Lattice Specific MAPLHGR limit (KW/ft)

0 12.74 12.09 11.65 11.25 12.11 12.74
200 12.67 12.13 11.70 11.32 12.15 12.67
1000 12.48 12.22 11.83 11.46 12.25 12.48
2000 12.42 12.35 12.00 11.61 12.39 12.42
3000 12.41 12.48 12.14 11.77 12.54 12.41

4000 12.44 12.62 12.28 11.94 12.70 12.44
5000 12.46 12.77 12.43 12.11 12.86 12.46
6000 12.49 12.90 12.58 12.29 13.02 12.49
7000 12.51 13.03 12.73 12.46 13.19 12.51

8000 12.54 13.16 12.88 12.64 13.33 12.54
9000 12.55 13.30 13.01 12.82 13.43 12.55
10000 12.57 13.42 13.12 12.98 13.44 12.57
12500 12.41 13.41 13.08 13.04 13.40 12.41

15000 12.04 13.05 12.78 12.77 13.06 12.04
20000 11.27 12.38 12.16 12.16 12.40 11.27
25000 10.49 11.74 11.51 11.51 11.76 10.49
272156 12.314 12.314 12.314 12.314 12.314 12.314
48080.8 10.800 10.800 10.800 10.800 10.800 10.800
58967.1 6.000 6.000 6.000 6.000 6.000 6.000
Lattice No. 733 1817 1818 1819 1820 1821

LaSalle Unit 1 Cycle 9 1-3 May 2000
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Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)
' VS. :
Average Planar Exposure for Fuel Type GE9B-P8CWB320-9GZ-
100M-150-T

(References 11 and 24)

Table 1.2-2

Exposure (MWD/ST) Lattice Specific MAPLHGR limit (kw/ft)

0 12.74 12.05 11.62 11.10 12.09 12.74
200 12.67 12.09 11.64 11.15 12.14 12.67
1000 12.48 12.19 11.73 11.27 12.25 12.48
2000 12.42 12.32 11.86 11.44 12.39 12.42
3000 12.41 12.44 11.99 11.62 12.53 12.41

4000 12.44 12.57 12.13 11.80 12.67 12.44
5000 12.46 12.70 12.27 11.96 12.81 12.46
6000 12.49 12.83 12.42 12.09 12.89 12.49
7000 12.51 12.97 12.54 12.23 12.98 12.51

8000 12.54 13.07 12.62 12.37 13.07 12.54
9000 12.55 13.15 12.70 12.51 13.15 12.55
10000 12.57 13.20 12.77 12.66 13.22 12.57
12500 12.41 13.19 12.70 12.67 13.20 12.41

15000 12.04 12.89 12.40 12.40 12.90 12.04
20000 11.27 12.29 11.82 11.82 12.30 11.27
25000 10.49 11.69 11.25 11.25 11.70 10.49
27215.6 12.314 12.314 12.314 12.314 12.314 12.314
48080.8 10.800 10.800 10.800 10.800 10.800 10.800
58967.1 6.000 6.000 6.000 6.000 6.000 6.000

Lattice No. 733 1812 1813 1814 1815 1816

LaSalle Unit 1 Cycle 9 1-4 May 2000
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Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)
vs. Average Planar Exposure for Fuel Type
GE9B-P8CWB343-12GZ-80M-150-T

(References 10 and 24)

Table 1.2-3

Exposure (MWD/ST) Lattice Specific MAPLHGR limit (kw/ft)

0 12.66 11.69 11.37 10.92 12.66

200 12.59 11.71 11.43 10.99 12.59
1000 12.40 11.78 11.55 11.13 12.40
2000 12.34 11.95 11.72 11.33 12.34

3000 12.34" 12.16 11.91 11.54 12.34
4000 12.37 12.40 12.11 11.76 12.37

5000 12.40 12.67 12.32 12.00 12.40
6000 12.43 12.90 12.53 12.24 12.43
7000 12.46 13.05 12.76 12.49 12.46

8000 12.48 13.21 12.98 12.75 12.48
8000 12.50 13.37 13.13 13.01 12.50

10000 12.51 13.54 13.30 13.22 12.51

12500 12.35 13.75 13.60 13.57 12.35

15000 11.98 13.48 13.23 13.21 11.98

20000 11.20 12.71 12.40 12.37 11.20
25000 10.42 11.92 11.60 11.57 10.42

27215.6 12.314 12.314 12.314 12.314 12.314
48080.8 10.800 10.800 10.800 10.800 10.800
58967.1 6.000 6.000 6.000 6.000 6.000

Lattice No. 732 2083 2084 2085 2086

LaSalle Unit 1 Cycle 9 1-5 May 2000
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Maximum Average Planar Linear Heat Generation Rate (MAPLHGR)

VS.
Average Planar Exposure for Fuel Type
GE9B-P8CWB342-10GZ-80M-150-T

(References 10 and 24)

Table 1.2-4

Exposure (MWD/ST) Lattice Specific MAPLHGR limit (kw/ft)

0 12.66 12.04 12.25 11.72 12.09 12.66
200 1269 . 12.08 12.28 11.77 12.12 12.59
1000 12.40 12.16 12.35 11.87 12.22 12.40
2000 12.34 12.28 12.45 12.00 12.37 12.34
3000 12.34 12.42 12.55 12.13 12.53 12.34
4000 12.37 12.57 12.65 12.27 12.70 12.37
5000 12.40 12.73 12.76 12.41 12.88 12.40
6000 12.43 12.89 12.87 12.56 13.07 12.43
7000 12.46 13.06 12.98 12.72 13.27 12.46
8000 12.48 13.24 13.10 12.88 13.47 12.48
9000 12.50 13.42 13.21 13.05 13.65 12.50
10000 12.51 13.61 13.31 13.21 13.76 12.51

12500 12.35 13.79 13.35 13.31 13.82 12.35
15000 11.98 13.50 13.06 13.05 13.51 11.98
20000 11.20 12.79 12.47 12.45 12.79 11.20
25000 10.42 11.95 11.67 11.63 11.95 10.42
272156 12.314 12.314 12.314 12.314 12.314 12.314
48080.8 10.800 10.800 10.800 10.800 10.800 10.800
58967.1 6.000 6.000 6.000 6.000 6.000 6.000
Lattice No. 732 2087 2088 2089 2090 2091

LaSalle Unit 1 Cycle 9 1-6 May 2000
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Figure 1.2-1 Power-Dependent SLO and Abnormal Idle Loop Startup MAPLHGR Multipliers
for GE Fuel, MAPFAC,

{Reference 9 and 24)

5 —;-—-"”
: | L
VS Y S S U IOV NS S ;———‘——_, - 8 [P [ D (U O A PR AN Y
s’
/‘/_—— _ _
For 25>P:
U No Thermal Limits Monitoring Required; If
S O U 0 O O O gl ]| Official Monitoring is Desired, the Equations
é for > 25% Power May Be Extrapolated for 25 >
-~ b 0 AR R R Sl T S Sk Rl R R St Sl A O B T e B 0 s s e P, provided the Official monitoring is only
EERRERREES L L P L L L performed with the TCV/TSV closure scrams
o and RPT enabled.
ERERRR) i IRRRRENS | | For 25 <P <100
| i
| ! ) B MAPFACp = 1.0+0.005224 (P-100)
For 100 < P, MAPFACp = 1.00
P = % Rated Core Thermal Power
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Flow-Dependent SLO MAPLHGR Factor (MAPFAC)
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Figure 1.2-2 Flow-Dependent SLO and Abnormal idle Loop Startup MAPLHGR Multiplier

for GE Fuel, MAPFAC:

(References 9, 17, 22, and 24)

R

For 105% Maximum Attainable Core Flow
MAPFAC: = The Minimum of EITHER 1.0
OR {0.6807 x (WT/100)+0.4672}

| |WT = % Rated Core Flow

0.4 |-1—i-it - IS SR U DU T N . . . . . S0 NG SR OO U DU WO SOUSE N B SR —~
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2, Minimum Critical Power Ratio (3/4.2.3)
2.1 Tech Spec Reference:

Tech Spec 3.2.3.

22 Description:

MCPR limits in this COLR are applicable up to a core average exposure of 29,439
MWd/MTU (which is the licensing basis exposure used by SPC). (Reference 4)

2.2.1  Manual Flow Control MCPR Limits

The Governing MCPR Operating Limit while in Manual Flow Control is either
determined from 2.2.1.1 or 2.2.1.2, whichever is greater at any given power, flow
condition.

2.2.1.1 Power-Dependent MCPR (MCPRp)** (Reference 3, 4, and 23)

2.2.1.1.1 GE Fuel
Table 2-1 gives the MCPRp limit as a function of core thermal
power for Tech Spec Scram Speeds. Table 2-2 gives the MCPR,
limit as a function of core thermal power for Nominal Scram
Speeds*.

2.2.1.1.2 Siemens Fuel
Table 2-3 gives the MCPRp limit as a function of core thermal
power for Tech Spec Scram Speeds. Table 2-4 gives the MCPR;
limit as a function of core thermal power for Nominal Scram
Speeds™.

Note that the 10B rods are defined by the control cell locations 14-
39, 22-15, 46-23, 38-47, 14-23, 38-15, 46-39, and 22-47.
2.2.1.2 Flow-Dependent MCPR (MCPRF) (Reference 4)
Table 2-5 gives the MCPRF limit as a function of flow.
2.2.2 Automatic Flow Control MCPR Limits
Automatic Flow Control MCPR Limits are not provided for L1C9.

* To utilize the MCPR limits for Nominal Scram Speeds, the core average scram speed insertion times must
be equal to or less than the following values at the given notch positions:

Notch Position
45 39 25 05

Time (sec) 0.380 0680 1.680 2.680
(Reference 5 and 12)

** For thermal limit monitoring cases at greater than 100%P, the 100% power MCPRp limits should be
applied.
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MCPR; for Tech Spec Scram Speeds and GE Fuel

(References 3, 4, and 5)

Table 2-1

Operation from BOC to LFPC

Percent Core Thermal Power*

EOOS Combination 0 25 25 60 80 80 100
No EQOS 2.70 2.20 2.10 1.57 1.53 1.49
Feedwater Heater(s) 2.85 2.35 2.35 1.62 1.49
Single RR Loop 2.71 2.21 2.11 1.58 1.54 1.50
Abnormal Idle Loop Startup (UFSAR | 2.71 2.54 2.54 254 2.54
15.4.4)

Turbine Bypass Valves 2.70 2.20 2.15 1.65 1.51
EQC Recirc Pump Trip 2.70 2.20 2.10 1.63 1.55
EOC Recirc Pump Trip/Feedwater | 2.85 2.35 2.35 1.69 1.67 1.58
Heater(s) .

TCV Slow Closure/EQOC Recirc Pump Trip | 2.70 2.20 2.15 1.69 1.67 1.58
TCV Slow Closure/EOC Recirc Pump - 2.8§ 2.35 2.35 1.69 1.67 1.58
Trip/Feedwater Heater(s)

Coastdown Operation**

*  Values are interpolated between relevant power levels. For operation at exactly 26% or 80% CTP, the
more limiting value is used. 3489 MWt is rated power.
**  Coastdown limits are not provided in this COLR.
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MCPR, for Nominal Scram Speeds and GE Fuel

(References 3, 4, and 5)

Table 2-2

Operation from BOC to LFPC

Percent Core Thermal Power*

EOQOS Combination 0 25 25 60 80 80 100
No EQOS 2.70 2.20 2.05 1.56 1.51 ‘1 145
Feedwater Heater(s) 2.85 2.35° 2.35 1.62 1 1.49
Single RR Loop 2.71 2.21 2.06 1.57 1.52 1.46
Abnormal Idle Loop Startup (UFSAR | 2.71 2.54 2.54 2.54 2.54
15.4.4)

Turbine Bypass Valves 2.70 2.20 2.15 1.65 1.51
EQC Recirc Pump Trip 2.70 2.20 2.10 1.63 1.55
EOC Recirc Pump Trip/Feedwater | 2.85 2.35 2.35 1.69 1.67 1.58
Heater(s)

TCV Slow Closure/EOC Recirc Pump Trip | 2.70 2.20 215 . 1.69 1.67 1.58
TCV Slow Closure/EOC Recirc Pump | 2.85 2.35 2.35 1.69 1.67 1.58
Trip/Feedwater Heater(s) :

Coastdown Operation™

*  Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used. 3489 MWt is rated power.
**  Coastdown limits are not provided in this COLR.
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MCPR:; for Tech Spec Scram Speeds and Siemens Fuel
(References 3, 4, 5 & 23)
Table 2-3
OPERATION FROM BOC TO ROD PATTERN TARGETED FOR APPROXIMATELY 9000 MWD/MTU
All SPC fuel except fuel type 36 in 10B cell locations and fuel type 46 and 47 in A1 cell locations
Percent Core Thermal Power*

EOQOS Combination 0 25 25 60 80 80 100
No EOOS 2.70 2.20 2.05 1.56 1.51 1.45
Feedwater Heater(s) 2.85 2.35 2.35 1.62 1.45
Single RR Loop 2.71 2.21 2.06 1.57 1.52 1.46
Abnormal Idle Loop Startup (UFSAR | 2.71 2.54 2.54 2.54 2.54
15.4.4) .
Turbine Bypass Valves 2.70 2.20 2.15 1.63 1.47
EOC Recirc Pump Trip 270 2.20 2.05 1.60 1.50
EOC Recirc Pump Trip/Feedwater | 2.85 2.35 2.35 1.65 1.63 . 1.54
Heater(s)

TCV Slow Closure/EOC Recirc Pump Trip | 2.70 2.20 2.15 1.65 1.63 1.54
TCV Slow Closure/EOC Recirc Pump | 2.85 2.35 2.35 1.65 1.63 1.54
Trip/Feedwater Heater(s)

;

SPC fuel that is fuel type 36 in 10B cell locations and fuel type 46 and 47 in A1 cell locations
Percent Core Thermal Power*

EOQOS Combination 0 25 25 60 80 80 100
No EOOS 2.74 2.24 2.09 1.60 1.55 . 1.47
Feedwater Heater(s) 2.89 2.39 2.39 1.68 ] ’ 1.47
Single RR Loop 2.75 2.25 2.10 1.61 1.56 : 1.48
Abnormal Idle Loop Startup (UFSAR | 2.75 2.58 2.58 2.58 2.56
15.4.4)

Turbine Bypass Valves 274 2.24 219 1.67 1.49
EQC Recirc Pump Trip 2.74 2.24 2.09 1.64 1.52
EOC Recirc Pump Trip/Feedwater | 2.89 2.39 2.39 1.69 1.65 1.56
Heater(s)

TCV Slow Closure/EQC Recirc Pump Trip | 2.74 2.24 219 1.69 1.65 1.56
TCV Slow Closure/EOC Recirc Pump | 2.89 2.39 2.39 1.69 1.65 1.56
Trip/Feedwater Heater(s)

Coastdown Operation**

*  Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used. 3489 MW is rated power.
**  Coastdown limits are not provided in this COLR.
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MCPR; for Tech Spec Scram Speeds and Siemens Fuel

(References 3, 4, 5 & 23)

Table 2-3 (cont.)

OPERATION FROM ROD PATTERN TARGETED FOR APPROXIMATELY 8000 MWD/MTU TO ROD
PATTERN TARGETED FOR APPROXIMATELY 12,000 MWD/MTU
All SPC fuel except fuel type 36 in 10B cell locations

Percent Core Thermal Power*

EQOS Combination 0 25 25 60 80 80 100
No EQOS 2.70 2.20 2.05 1.56 1.51 1.45
Feedwater Heater(s) 2.85 2.35 2.35 1.62 1.45
Single RR Loop 2.71 2,21 2.06 1.57 1.52 1.46
Abnormal Idle Loop Startup (UFSAR | 2.71 2.54 2.54 2.54 2.54
15.4.4) )

Turbine Bypass Valves 2.70 2.20 2.15 1.63 1.47
EOQC Recirc Pump Trip 2.70 2.20 2.05 1.60 1.50
EOC Recirc Pump Trip/Feedwater | 2.85 2.35 2.35 1.65 1.63 1.54
Heater(s)

TCV Slow Closure/EOC Recirc Pump Trip | 2.70 2.20 2.15 1.65 1.63 1.54
TCV Slow Closure/EQOC Recirc Pump | 2.85 2.35 2.35 1.65 1.63 1.54
Trip/Feedwater Heater(s)

Only SPC fuel type 36 in 10B cells
Percent Core Thermal Power*

EOQOS Combination 0 25 25 60 80 80 100
No EOOS 2.72 2.22 2.07 1.58 1.53 1.45
Feedwater Heater(s) 2.87 2.37 2.37 1.64 1.45
Single RR Loop 273 2.23 2.08 1.59 1.54 1.46
Abnormal Idle Loop Startup (UFSAR | 2.73 2.56 2.56 2.56 . 2.54
15.4.4)

Turbine Bypass Vaives 2.72 222 217 1.65 1.47
EOC Recirc Pump Trip 272 222 2.07 1.62 1.50
EOC Recirc Pump Trip/Feedwater | 2.87 2.37 2.37 1.67 1.63 1.54
Heater(s)

TCV Slow Closure/EQOC Recirc Pump Trip | 2.72 2.22 217 1.67 1.63 1.54
TCV Slow Closure/EOC Recirc Pump | 2.87 2.37 2.37 1.67 1.63 1.54
Trip/Feedwater Heater(s)

Coastdown Operation**

*  Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used. 3489 MWt is rated power.
**  Coastdown limits are not provided in this COLR.

LaSalle Unit 1 Cycle 9 2-5 May 2000



Administrative Technical Requirements - Appendix A
L1C9 Core Operating Limits Report

MCPR; for Tech Spec Scram Speeds and Siemens Fuel
- (References 3, 4, 5 & 23)
Table 2-3 (cont.)
OPERATION FROM ROD PATTERN TARGETED FOR APPROXIMATELY 12000 MWD/MTU TO LFPC

All SPC fuel except fuel type 36 in 10B cell locations and fuel type 46 and 47 in A1 cell locations
Percent Core Thermal Power*

EOQOS Combination 0 25 25 60 80 80 100
No EOOS 2.70 2.20 2.05 1.56 1.51 1.45
Feedwater Heater(s) 2.85 2.35 2.35 1.62 1.45
Single RR Loop 2.71 2.21 2.06 1.57 1.52 1.46
Abnormal Idle Loop Startup (UFSAR | 2.71 2.54 2.54 2.54 2.54
15.4.4)

Turbine Bypass Valves 2.70 2.20 2.15 1.63 1.47
EOC Recirc Pump Trip 2.70 2.20 2.05 1.60 1.50
EOC Recirc Pump Trip/Feedwater | 2.85 2.35 2.35 1.65 1.63 1.54
Heater(s)

TCV Slow Closure/EQC Recirc Pump Trip | 2.70 2.20 2.15 1.65 1.63 1.54
TCV Slow Closure/EOC Recirc Pump | 2.85 2.35 2.35 1.65 1.63 1.54
Trip/Feedwater Heater(s)

SPC fuel that is fuel type 36 in 10B cell locations and fuel type 46 and 47 in A1 cell locations
Percent Core Thermal Power*

EOQOS Combination 0 25 25 60 80 80 100
No EOOS 2.74 2.24 2.09 1.60 1.55 1.47
Feedwater Heater(s) 2.89 2.39 2.39 1.66 1.47
Single RR Loop 2.75 2.25 2.10 1.61 1.56 1.48
Abnormal Idle Loop Startup (UFSAR | 2.75 2.58 2.58 2.58 2.56
15.4.4)

Turbine Bypass Valves 2.74 2.24 2.19 1.67 1.49
EOC Recirc Pump Trip 2.74 2.24 2.09 1.64 1.52
EOC Recirc Pump Trip/Feedwater | 2.89 2.39 2.39 1.69 1.65 1.56
Heater(s)

TCV Slow Closure/EOC Recirc Pump Trip | 2.74 2.24 2.19 1.69 1.65 1.56
TCV Slow Closure/EOC Recirc Pump | 2.89 2.39 2.39 1.69 1.65 1.56
Trip/Feedwater Heater(s)

Coastdown Operation**

*  Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used. 3489 MWt is rated power.
**  Coastdown limits are not provided in this COLR.
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MCPRp for Nominal Scram Speeds and Siemens Fuel
(References 3, 4, 5 & 23)
Table 2-4
OPERATION FROM BOC TO ROD PATTERN TARGETED FOR APPROXIMATELY 3000 MWD/MTU
All SPC fuel except fuel type 36 in 10B cell locations and fuel type 46 and 47 in A1 cell locations
Percent Core Thermal Power”

EOOS Combination 0 25 25 60 80 80 100
No EQOS 2.70 2.20 2.05 1.54 1.48 1.42
Feedwater Heater(s) 2.85 2.35 2.35 1.62 1.45
Single RR Loop 2.71 2.21 2.06 1.55 1.49 1.43
Abnormal Idle Loop Startup (UFSAR | 2.71 2.54 2.54 2.54 2.54
15.4.4)

Turbine Bypass Valves 2.70 2.20 2.15 1.63 . 1.47
EOC Recirc Pump Trip 2.70 2.20 2.05 1.60 : 1.50
EOC Recirc Pump Trip/Feedwater | 2.85 2.35 2.35 1.65 1.63 1.54
Heater(s)

TCV Slow Closure/EOQC Recirc Pump Trip | 2.70 2.20 2.15 1.65 1.63 1.54
TCV Slow Closure/ECC Recirc Pump | 2.85 2.35 2.35 1.65 1.63 1.54
Trip/Feedwater Heater(s)

’

SPC fuel that is fuel type 36 in 10B cell locations and fuel type 46 and 47 in A1 cell locations
Percent Core Thermal Power*

EOOS Combination 0 25 25 60 80 80 100
No EOOS 2.74 2.24 2.09 1.58 1.52 1.44
Feedwater Heater(s) 2.89 2.39 2.39 1.66 1.47
Single RR Loop 2.75 2.25 2.10 1.59 1.53 1.45
Abnormal Idle Loop Startup (UFSAR | 2.75 2.58 2.58 2.58 2.56
15.4.4)

Turbine Bypass Valves 2.74 2.24 2.19 1.67 1.49
EOC Recirc Pump Trip 2.74 2.24 2.09 1.64 1.52
EOC Recirc Pump Trip/Feedwater | 2.89 2.39 2.38 1.69 1.65 1.56
Heater(s)

TCV Slow Closure/EOC Recirc Pump Trip | 2.74 224 2.19 1.69 1.65 1.56
TCV Slow Closure/EOC Recirc Pump | 2.89 2.39 2.39 1.69 1.65 1.56
Trip/Feedwater Heater(s)

Coastdown Operation™

*  Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used. 3489 MWt is rated power.
**  Coastdown limits are not provided in this COLR.
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MCPRp for Nominal Scram Speeds and Siemens Fuel
. (References 3, 4, 5 & 23)

Table 2-4 (cont.)

OPERATION FROM ROD PATTERN TARGETED FOR APPROXIMATELY 9000 MWD/MTU TO ROD
PATTERN TARGETED FOR APPROXIMATELY 12,000 MWD/MTU
All SPC fuel except fuel type 36 in 10B cell locations

Percent Core Thermal Power™

EOQQOS Combination 0 25 25 60 80 80 100
No EQOS 2.70 2.20 2.05 1.54 1.48 . 1.42
Feedwater Heater(s) 2.85 2.35 2.35 1.62 1.45
Single RR Loop 2.71 2.21 2.06 1.55 1.49 1.43
Abnormal ldle Loop Startup (UFSAR | 2.71 2.54 2.54 2.54 2.54
15.4.4)

Turbine Bypass Valves 2.70 2.20 2.15 1.63 1.47
EOC Recirc Pump Trip 2.70 2.20 2.05 1.60 1.50
EOC Recirc Pump Trip/Feedwater | 2.85 2.35 2.35 1.65 1.63 1.54
Heater(s)

TCV Slow Closure/EOC Recirc Pump Trip | 2.70 2.20 2.15 1.65 1.63 1.54
TCV Slow Closure/EQOC Recirc Pump | 2.85 2.35 2.35 ) 1.65 1.63 1.54
Trip/Feedwater Heater(s)

Only SPC fuel type 36 in 10B cells
Percent Core Thermal Power*

EOOS Combination 0 25 25 60 80 80 100
No EOOS 2.72 2.22 2.07 1.56 1.50 1.42
Feedwater Heater(s) 2.87 2,37 2.37 1.64 1.45
Single RR Loop 2.73 2.23 2.08 1.57 1.51 1.43
Abnormal Idle Loop Startup (UFSAR | 2.73 2.56 2.56 2.56 2.54
15.4.4)

Turbine Bypass Valves 2.72 2.22 217 1.65 1.47
EQC Recirc Pump Trip 272 2.22 2.07 1.62 1.50
EOC Recirc Pump Trip/Feedwater | 2.87 2.37 2.37 1.67 1.63 1.54
Heater(s)

TCV Slow Closure/EOC Recirc Pump Trip | 2.72 2.22 2.17 1.67 1.63 1.54
TCV Slow Closure/EOC Recirc Pump | 2.87 2.37 2.37 1.67 1.63 1.54
Trip/Feedwater Heater(s)

Coastdown Operation™

*  Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used. 3489 MWt is rated power.
*  Coastdown limits are not provided in this COLR.
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MCPRp for Nominal Scram Speeds and Siemens Fuel
: (References 3, 4, 5 & 23)
Table 2-4 (cont.)
OPERATION FROM ROD PATTERN TARGETED FOR APPROXIMATELY 12000 MWD/MTU TO LFPC
All SPC fuel except fuel type 36 in 10B cell locations and fuel type 46 and 47 in A1 cell locations
Percent Core Thermal Power*

EOOS Combination 0 25 25 60 80 80 100
No EQOS 2.70 2.20 2.05 1.54 1.48 1.42
Feedwater Heater(s) 2.85 2.35 235 1.62 1.45
Single RR Loop 2.71 2.21 2.06 ‘1 1.55 1.49 1.43
Abnormal ‘Idle Loop Startup (UFSAR | 2.71 2.54 2.54 2.54 2.54
15.4.4)

Turbine Bypass Valves 2.70 2.20 2.15 1.63 1.47
EOC Recirc Pump Trip 2.70 2.20 2.05 1.60 1.50
EOC Recirc Pump Trip/Feedwater | 2.85 2.35 2.35 1.65 1.63 1.54
Heater(s)

TCV Slow Closure/EOC Recirc Pump Trip | 2.70 2.20 215 1.65 1.63 1.54
TCV Slow Closure/EOC Recirc Pump | 2.85 2.35 2.35 1.65 1.63 1.54
Trip/Feedwater Heater(s)

s

SPC fuel that is fuel type 36 in 10B cell locations and fuel type 46 and 47 in A1 cell locations
Percent Core Thermal Power*

EOOS Combination 0 25 25 60 80 80 100
No EOOS 2.74 2,24 2.09 1.58 1.52 1.44
Feedwater Heater(s) 2.89 2.39 2.39 1.66 1.47
Single RR Loop 2.75 2.25 2.10 1.59 1.53 1.45
Abnormal Idle Loop Startup (UFSAR | 2.75 2.58 2.58 2.58 2.56
15.4.4)

Turbine Bypass Valves 2.74 2.24 2.19 1.67 1.49
EOC Recirc Pump Trip 274 2,24 2.09 1.64 1.52
EOC Recirc Pump Trip/Feedwater | 2.89 2.39 2.39 1.69 1.65 1.56
Heater(s)

TCV Slow Closure/EQC Recirc Pump Trip | 2.74 2.24 2.19 1.69 1.65 1.56
TCV Slow Closure/EOC Recirc Pump | 2.89 2.39 2.39 1.69 1.65 1.56
Trip/Feedwater Heater(s)

Coastdown Operation**

*  Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used. 3489 MWt is rated power.
**  Coastdown limits are not provided in this COLR.
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MCPR; for GE and Siemens Fuel

(References 4 & 5)

Table 2-5
MCPRf limits for 105% Maximum Attainable Core Flow
Flow (% rated) MCPRf ATRIUM-8B MCPRf GE9
0] 1.93 1.93
30 1.93 1.93
102.5 1.14 1.14
105 1.11 1.11

The MCPRTf limits are applicable from BOC to LFPC.
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3. Linear Heat Generation Rate (3/4.2.4)
3.1 Tech Spec Reference:

Tech Spec 3.2.4.

3.2 Description:

321 GEFuel
a. The LHGR Limit is the product of the LHGR Limit in the following tables and the
minimum of either the power dependent LHGR Factor*, LHGRFAC, or the flow
dependent LHGR Factor, LHGRFAC,. The LHGR Factors (LHGRFAC, and
LHGRFAC;) for the GE fuel is determined from Figures 3.2-1 through 3.2-3. The
following LHGR limits apply for the entire cycle exposure range: (References 9, 14 and 24)

1. GE9B-PSCWB322-11GZ-100M-150-T (bundle 3861 in Reference 24)
Nodal Exposure (GWd/MT) LHGR Limit (KW¥it)
0.00 1440
12.34 14.40
< 26.80 12.31
33.07 ‘ 11.82
38.58 11.35
44.09 10.94
49.11 10.80
60.89 6.00
2. GE9B-P8CWB320-9GZ-100M-150-T (bundle 3860 in Reference 24)
Nodal Exposure (GWdA/MT) LHGR Limit (KW/ft)
0.00 14.40
12.14 14.40
26.19 12.31
48.16 10.80
59.93 6.00
3. GE9B-P8CWB343-12GZ-80M-150-T (bundle 3866 in Reference 24)
Nodal Exposure (GWdA/MT) LHGR Limit (KW/t)
0.00 14.40
12.33 14.40
27.86 12.31
49.76 10.80
61.18 6.00
4, GE9B-P8CWB342-10GZ-80M-150-T (bundle 3867 in Reference 24)
Nodal Exposure (GWd/MT) LHGR Limit (KW/ft)
0.00 14.40
12.71 14.40
27.52 12.31
49.54 10.80
60.95 6.00
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3.2.2 Siemens Fuel

The LHGR Limit is the product of the Steady-State LHGR Limit and the minimum of
either the power dependent LHGR Factor*, LHGRFAC; or the flow dependent LHGR
Factor, LHGRFAC,. The Steady-State LHGR limits are given below (Reference 4).
LHGRFAC; is determined from Table 3-1 for Technical Specification Scram Speeds
and Table 3-2 for Nominal Scram Speeds as defined in Section 2.2. LHGRFAC; is
determined from Table 3-3. SPC LHGRFAC multipliers in this COLR are applicable
up to a core average exposure of 29,439 MWA/MTU (which is the licensing basis
exposure used by SPC). (Reference 4)

Siemens Fuel Steady-State LHGR Limits for the following fuel types:

1 SPCA9-393B-16GZ-100M
2. SPCA9-396B-12GZB-100M
3. SPCA9-384B-11GZ6-80M
4 SPCA9-396B-12GZC-100M

LHGR limits for all SPC fuel from BOC to LFPC, excluding fuel type 36 in 10B locations
from rod pattern targeted for approximately 9000 MWD/MTU
to rod pattern targeted for approximately 12,000MWD/MTU.

(Reference 4)
Planar Average Exposure (GWd/MTU) LHGR limit (KW/ft)
0.0 14.4
15.0 14.4
61.1 8.32

LHGR limits for SPC fuel type 36 in 10B locations from rod pattern targeted at approximately 9000
MWD/MTU to rod pattern targeted at approximately 12,000 MWD/MT
(References 4 and 23)

Planar Average Exposure (GWd/MTU) LHGR limit (kW/ft)
0.0 14.05
15.0 14.05
61.1 7.97

Note that the 10B rods are defined by the control cell locations 14-39, 22-15, 46-23, 38-47, 14-23, 38-15, 46-
39, and 22-47.

* For thermal limit monitoring cases at greater than 100%P, the 100% power LHGRFACYp limits should be
applied.
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Figure 3.2-1 Power-Dependent LHGR Multipliers for GE fuel (formerly MAPFAC;)
(Reference 9 and 24)

0.85 |- e b - |- e
08 |- R U I S O O O - L O T 0 O S S S I N O ot I A T O

0.75 i [ | Y1 A
™, For 25>P:
EEEEE 1T No Thermal Limits Monitoring Required; If
065 |-l | e | i | Official Monitoring is Desired, the Equations
’_:I,.—--‘ for > 25% Power May Be Extrapolated for 25 >
0.6 [t =411 T | P provided the Official monitoring is only
0.55 - REEE 1l L 1 1| || performed with the TCV/TSV closure scrams
’ and RPT enabled.

0.5 b N O O O O N O O 0 8

045 i N TN U SN (RO SUSH PR A D SN SO N NN Y (U U SN N [ NN S R
04 bbb AREREREENES EERNRREREES Il LHGRFACp = 1.0+0.005224 (P-100)

For25<P <100

0.35 T e A +-f-F-{- || For100 <P, LHGRFACp = 1.00

03 B S RNV U R SO USSR N U JURY N U DU Y NN S O WO U U NS S ISR N N DR S
0.15 A O N O O T O O 0 Y S O A O O L S A
0.05

P =% Rated Core Thermal Power

Power-Dependent LHGR Multipiier, LHGRFAC,

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Core Thermal Power (% Rated)

LaSalle Unit 1 Cycle 9 3-3 May 2000




Power-Dependent LHGR Multiplier, LHGRFAC;

Administrative Technical Requirements - Appendix A
L1C9 Core Operating Limits Report

Figure 3.2-2 Power-Dependent LHGR Multiplier for GE Fuel

(TCV(s) Slow Closure) (formerly MAPFAC,;)
{Reference 15 and 24)
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Figure 3.2-3 Flow-Dependent LHGR Multiplier for GE Fuel (formerly MAPFAC; )

(Reference 9 and 17, 22, and 24)
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LHGRFAC; for Siemens Fuel (TSSS Limits)
Table 3-1

(References 4 & 5)
Operation from BOC to LFPC
Percent Core Thermal Power*

EOQOS Combination 0 25 25 60 80 80 100
No EOOS 0.67 0.67 0.67 0.94 0.98 1.00
Feedwater Heater(s) 0.65 0.65 0.65 0.90 1.00
Single RR Loop 0.67 0.67 0.67 0.94 0.98 1.00
Abnormal Idle Loop Startup (UFSAR | 0.40 0.40 0.40 0.40 0.40
15.4.4)

Turbine Bypass Valves 0.67 0.67 0.67 0.90 0.94
EOC Recirc Pump Trip 0.67 0.67 0.67 0.86 0.86
EOC . Recirc Pump Trip/Feedwater | 0.64 0.64 0.64 0.86 0.86 0.86
Heater(s)

TCV Slow Closure/EQC Recirc Pump | 0.67 0.67 0.67 0.86 0.86 0.86
Trip

TCV Slow Closure/EOC Recirc Pump | 0.64 0.64 0.64 0.86 0.86 0.86
Trip/Feedwater Heater(s)

Coastdown Operation **

* Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used.

**  Coastdown Limits are not provided in this COLR
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LHGRFAC, for Siemens Fuel (NSS Times)
Table 3-2

(References 4 & 5)

Operation from BOC to LFPC
Percent Core Thermal Power*

EOOS Combination 0 25 25 60 80 80 100
No EOOS 0.75 0.75 0.75 0.95 1.00 1.00
Feedwater Heater(s) 0.65 0.65 0.65 0.90 1.00
Single RR Loop 0.75 0.75 0.75 0.95 1.00 1.00
Abnormal Idle Loop Startup (UFSAR | 0.40 0.40 0.40 0.40 0.40
15.4.4)

Turbine Bypass Valves 0.67 0.67 0.67 0.90 0.94
EQC Recirc Pump Trip 0.67 0.67 0.67 0.86 0.86
EQOC Recirc Pump Trip/Feedwater | 0.64 0.64 0.64 0.86 0.86 0.86
Heater(s)

TCV Slow Closure/EOC Recirc Pump | 0.67 0.67 0.67 0.86 0.86 0.86
Trip

TCV Slow Closure/EOC Recirc Pump | 0.64 0.64 0.64 0.86 0.86 0.86
Trip/Feedwater Heater(s)

Coastdown Operation**

*  Values are interpolated between relevant power levels. For operation at exactly 25% or 80% CTP, the
more limiting value is used.

**  Coastdown Limits are not provided in this COLR
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LHGRFACfor Siemens Fuel

(References 4 & 5)

Table 3-3

Values Applicable for up to 105% Maximum Attainable Core Flow

Flow (% rated)

LHGRFACf ATRIUM-9B

0 0.69
30 0.69
76 1.00

105 1.00

These LHGRFAC, multipliers apply from BOC to LFPC.

LaSalle Unit 1 Cycle 9
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4, Control Rod Withdrawal Block Instrumentation (3/4.3.6)

4.1 Tech Spec Reference:

Tech Spec Table 3.3.6-2.

4.2 Description:

The Rod Block Monitor Upscale Instrumentation Setpoints are determined from the
relationships shown below:

ROD BLOCK MONITOR :
UPSCALE TRIP FUNCTION TRIP SETPOINT ALLOWABLE VALUE

Two Recirculation Loop 0.66 W + 45%** 0.66 W + 48%™**
Operation*

Single Recirculation Loop 0.66 W+ 39.7%** 0.66 W+ 42.7%**
Operation*

*  This setpoint may be lower/higher and will still comply with the RWE Analysis, because RWE is
analyzed unblocked.

**  Clamped, with an allowable value not to exceed the allowable value for recirculation loop flow (W) of
100%.
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5. Allowed Modes of Operation (B 3/4.2.3, B 3/4.2.4)

The Allowed Modes of Operation with combinations of Equipment Out-of-Service are as described below:

Equipment Out of Service Options’ Standard MELLLA ICF? Coastdown
None Yes Yes Yes No
Feedwater Heaters? (Reference 9) Yes No® Yes No
Single RR Loop (Reference 9) Yes No? N/A No
Turbine Bypass Valves (Reference 9) Yes Yes Yes No
EOC Recirculation Pump Trip (Reference 9) Yes Yes Yes No
TCV Slow Closure/EQOC Recirculation Pump Trip (Reference 15) Yes Yes Yes No
TCV Slow Closure/EOC Recirculation Pump Trip / Yes No?® Yes No
Feedwater Heaters 2 (Reference 15, 20 and 21)
Turbine Bypass Valves / Feedwater Heaters 2 (Reference 9) No No No® No
EOC Recirculation Pump Trip / Yes* No?® Yes* No
Feedwater Heaters ? (Reference 9)
TCV Stuck Closed® (Reference 16) Yes Yes Yes No
1 Each EOOS condition may be combined with one SRV OOS, up to two TIP Machines OOS or the

equivalent number of TIP channels (100% available at startup from a refuel outage), a 13°F reduction
in feedwater temperature (without Feedwater Heaters considered 0OO0S) and/or up to 50% of the
LPRMs out of service.

2 Up to 100°F Reduction in Feedwater Temperature Allowed with Feedwater Heaters Out-of-Service.

3 If operating with Feedwater Heaters Out-of-Service, operation in MELLLA is supported by current
transient analyses, but administratively prohibited due to core stability concerns.

4 EOC Recirculation Pump Trip OOS/Feedwater Heaters OOS is allowed during non-coastdown
operation using the TCV Slow Closure/EOC Recirculation Pump Trip OOS/Feedwater Heaters OOS
operating limits.

5 Only when operating in coastdown, otherwise this combination is not allowed.

6 Operation is only allowed when less than 10.5 million Ibm/hr steam flow and when average position of
3 open TCVs is less than 50% open, with FCL <103%, and the MCFL setpoint > 120%. TCV Stuck
Closed may be in combination with any EOOS except TBVOOS or TCV Slow Closure. If in
combination with other EOOS(s), thermal limits may require adjustment for the other EOQS(s) as
designated in Sections 1, 2, and 3.

7. ICF is analyzed for up to 105% core flow.

8. The SLO boundary was not moved up with the incorporation of MELLLA. The flow boundary for SLO
at uprated conditions remains the ELLLA boundary for pre-uprate conditions. (Reference 25)
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6. Traversing In-Core Probe System (3/4.2.1, 3/4.2.3, 3/4.2.4)

6.1 Tech Spec Reference:

Tech Spec Sections 3/4.2.1, 3/4.2.3, 3/4.2.4 for APLHGR, MCPR, and LHGR require the TIP system for
recalibration of the LPRM detectors and monitoring thermal limits.

6.2 Description:

When the traversing in-core probe (TIP) system (for the required measurement locations) is used for
. recalibration of the LPRM detectors and monitoring thermal limits, the TIP system shall be operable with

the following:
1. movable detectors, drives and readout equipment to map the core in the required
measurement locations, and
2. indexing equipment to allow all required detectors to be calibrated in a common location.

With one or more TIP measurement locations inoperable, the TIP data for an inoperable measurement
location may be replaced by data obtained from a 3-dimensional BWR core monitoring software system
adjusted using the previously calculated uncertainties, provided the following conditions are met:

1. All TIP traces have previously been obtained at least once during a calibration in the
current operating cycle which was performed when the reactor core was operating in an
octant symmetric control rod pattern above 50% power, (Reference 19) and

2. The total core TIP uncertainty for the present cycle has been demonstrated to be
consistent with the assumptions used in the determination of the MCPR Safety Limit
(demonstrated by showing chi squared to be less than 36.19, Reference 18), and

3. The total number of simulated channels (measurement locations) does not exceed 42%
(18 channels).

Otherwise, with the TIP system inoperable, suspend use of the system for the above applicable monitoring
or calibration functions.

6.3 Bases:

The operability of the TIP system with the above specified minimum complement of equipment ensures
that the measurements obtained from use of this equipment accurately represent the spatial neutron flux
distribution of the reactor core. The normalization of the required detectors is performed internal to the
core monitoring software system.

Startup test criteria for symmetric measured TIP differences is that the calculated Chi-squared value shall
be less than the critical value at the 1% level of significance; that critical value being 36.19. Compliance
is determined based on the values and methodology provided in Reference 18.

Substitute TIP data, if needed, is 3-dimensional BWR core monitoring software calculated data which is
adjusted based on axial and radial factors calculated from previous TIP sets. Since uncertainty could be
introduced by the simulation and adjustment process, a maximum of 18 channels may be simulated to
ensure that the uncertainties assumed in the substitution process methodology remain valid.
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Licensing Basis

This document, in conjunction with References 1, 3 and 4 in Section VIII, provides the licensing basis for LaSalle
County Station Unit 1 Reload 8, Cycle 9.
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L

Nuclear Desion

I.1 New Reload Fuel Assembly Nuclear Design

I.1.1 Assembly Average Enrichment

Assembly Name

Batch Identifier

Enrichment (w/o U-233)

SPCA9-393B-16GZ-100M 19A 3.93
SPCA9-396B-12GZB-100M 19B 3.96
SPCA9-396B-12GZC-100M 19C 3.96
SPCA9-384B-11GZ6-80M 28B 3.84
I.1.2 Axial Enrichment and Burnable Poison Distribution
Assembly Name Batch Identifier Figure
SPCA9-393B-16GZ-100M 19A 1
SPCA9-396B-12GZRB-100M 19B l
SPCA9-396B-12GZC-100M 19C 1
SPCA9-384B-11GZ6-80M 28B 2
I.1.3 Radial Enrichment and Burnable Poison Distribution
Lattice Name Batch Found In Figure
SPCA9-4.56L-12G8.0/4G3.0-100M 19A 3
SPCA9-4.56L-12G8.0-100M 19A 4
SPCA9-3.91L-12G8.0-100M 19A 5
SPCA9-3.90L-8G5.0-100M 19A 6
SPCA9-4.59L-12G8.0-100M 19B 7
SPCA9-4.59L-12G7.0-100M 19B 8
SPCA9-3.961.-8G7.0/4G8.0-100M 19B 9
SPCA9-3.96L-8G5.0-100M 19B and 19C 10
SPCA9-4.58L-8G6.0/4G3.0-100M 19C 11
SPCA9-4.58L-8G6.0-100M 19C 12
SPCA9-4.06L-11G6.0-80M 28B 13
SPCA9-4.341.-10G6.0-80M 28B 14
IO/(o/L"?ﬁ)

T 10]( {89
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1.2 Core Nuclear Desion

1.2.1 Core Configuration and Licensing Exposure Limits

_ Cycle Number
Assembly Name ' Loaded in Core
GE9B-P8CWB322-11GZ-100M-150-CECO 7 56
GE9B-P8§CWB320-9GZ-100M-150-CECO 7 89
GESB-PSCWB343-12GZ-80M-150-CECO 8 104
GE9B-P8CWB342-10GZ-80M-150-CECO 8 143
SPCA9-384B-11GZ6-80M 9 36
SPCA9-393B-16GZ-100M 9 208
SPCA9-396B-12GZB-100M 9 88
SPCA9-396B-12GZC-100M 9 40
Core Core
Average Incremental
Exposure Exposure
Exposure at EOC § {Cycle N-1)
Nominal EOC 8§ (MWD/MT) 27966.9 12511.0
Shert EOC 8 (MWD/MT) [for shutdown consideration]  27455.9 12000.0

Cycle 9 (Cycle N) neutronics analyses are valid for EOC § (Cycle N-1) exposures
greater than 12000 MWD/MT. The exposure window that validates the
pressurization transients can be found in the L1C9 reload analysis document
(Reference 3).

Core
Average
Exposure
Exposure at BOC 9 (Cycle N)
With Nominal EOC § (MWD/MT) 10961.0
With Short EOC 8 (MWD/MT) 10634.9

The Cycle 9 incremental exposure to LFPC is 18000.0 MWD/MT (incremental
_energy to LFPC 0f2418.0 GWD) based on a nominal EOC 8.

GML‘)IO{‘]/Q‘j 7& 10/7/qq
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1.2.2 Core Reactivity Characteristics

All values reported below are with zero xenon and are for 68°F moderator
temperature. The MICROBURN-B cold BOC K-effective bias is 1.0050
(Reference 11). The shutdown margin calculations are based on the short cycle 8
exposure given in Section 1.2.1.

BOC Cold K-Effective, All Rods Out 1.11710
BOC Cold K-Effective, All Rods In 0.96354
BOC Cold K-Effective, Strongest Rod Qut 0.99407
BOC Shutdown Margin, % AK 1.09
Minimum Shutdown Margin, % AK : 1.01
Cycle Exposure(s) of Minimum Shutdown Margin, MWD/MT 250.0 &

15000.0
Reactivity Defect (R-value) Total, % AK 0.08

Standby Liquid Control System (SLCS) Shutdown Margin,
Cold Condition, 660 ppm enriched Boron, % AK 17.81

Note that the SLCS analysis results credit a B-10 enrichment of 45% at LaSalle.

II. Control Rod Withdrawal Error

Analysis was performed at a core power of 3489 MWt, 100% core flow (108.5 Mibm/hr), unblocked
(RBM not credited) conditions only. Figure 15 is the initial rod pattern for the case that set the limit
for the ATRIUM-9B fuel in the core. Figure 16 is initial rod pattern for the case that set the limit for
the GE9B fuel in the core. These results bound operation with 3323 MWt as the rated power for the

core.
Distance | ATRIUM-9R GE9B
Withdrawn (ft) ACPR ACPR
12 0.29 0.31

The design complies with the SPC 1% plastic strain criteria via conformance to the PAPT
(Protection Ag-z?'inst Power Transient) LHGR limits. The design complies with the GE centerline
melt criteria via conformance to the GE thermal overpower protection (TOP) criteria. The design
complies with the GE 1% plastic strain criteria via conformance to updated GE mechanical
overpower protection (MOP) criteria during a control rod withdrawal error event,

P 1of2[99 P Al



NUCLEAR FUEL MANAGEMENT DEPARTMENT NDITNo. NFM9900149
NUCLEAR DESIGN INFORMATION TRANSMITTAL Seq. No. 00
Page 6 0f 27

ITI. Fuel Loadine Error

The fuel loading error, including fuel mislocation and misorientation, is classified as an accident.
By demonstrating that the fuel loading error meets the more stringent Anticipated Operational .
Occurrence (AOQ) requirements, the offsite dose requirement is assured to be met. Because the
events listed below result in a ACPR value that is less than that of the limiting transient, the AOO
requirements and hence the off-site dose requirements are met for the fuel loading error.

The values reported below bound all fuel types found in the core.

Event ACPR
Mislocated Bundle 0.31

Misoriented Bundle . 0.17

The design complies with the SPC 1% plastic strain and centerline melt criteria via conformance to
the PAPT (Protection Against Power Transient) LHGR limits.

IV. Control Rod Drop Accident

LaSalle is a Banked Position Withdrawal Sequence (BPWS) plant. In order to allow the site the
option of shutting down the reactor by inserting contro! rods using the simplified control rod
sequences shown in Table 1, the control rod drop accident analysis was performed for the simplified
sequence. The results from this simplified sequence analysis bound those where BPWS guidelines
are followed. The results demonstrate that the 280 cal/g Technical Specification limit for a control
rod drop accident is not exceeded. Note that the 0.32%Ak adder mentioned below is included in this
analysis to account for possible rod mispositioning errors as well as clumping effects.

Dropped Control Rod Worth without 0.32 %Ak adder, %Ak 0.722
Dropped Contro! Rod Worth with 0.32 %Ak adder, %Ak 1.042
Doppler Cacfticient used, (Ak/k)/°F -9.50E-06
Effective Delayed Neutron Fraction used 0.0052
Four-Bundle Local Peaking Factor » 1.558 -,

Maximum Deposited Fuel Rod Enthalpy

with 0.32 %AKdder, (cal/gm) 184.1
Number of Rods Greater than 170 cal/gm with 0.32%Ak adder 134

Note that the limit on maximum deposited fuel rod enthalpy is 280 cal/gm and the (conservative)
Himit on the number of rods greater that 170 cal/gm (failed rods) is 770 .

7/%%- 1o/6/7
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Y. Loss of Feedwater Heating

The loss of feedwater heating event is analyzed at a core power of 3489 MWt for 8 1%, 100% and
105% rated flow with an assumed inlet temperature decrease of 145°F. These results bound
operation with 3323 MWt as the rated power for the core.

ATRIUM-9B GE9B
Event ACPR - ACPR
Loss of Feedwater Heating 0.19 0.18

The design complies with the SPC 1% plastic strain and centerline melt criteria via conformance to
the PAPT (Protection Against Power Transient) LHGR limits. The design complies with the GE 1%
plastic strain criteria via conformance to the mechanical overpower protection (MOP) limit. The
design complies with the GE centerline melt criteria via conformance to the thermal overpower
protection (TOP) limits.” The analyses did not take credit for the thermal power scram function at
the site.

VI. Maximum Exposure Limit Compliance

Note that the exposures listed below are based on the nominal Cycle § (Cycle N-1) exposure, 12511
MWD/MT, and the licensing basis (Reference 3) Cycle 9 (Cycle N) core average exposure of 29439
MWD/MT.

GE9B GE9B ATRIUNM-9B ATRIUM-9B

Exposure Projected Exposure Exposure Limit | Projected Exposure | Exposure Limit*
Criteria (GYWD/MT) (GWD/MT) (GWD/MT) (GWD/MT)
Peak Fuel
Assembly 44.9 48.0%* 23.8 48.0
Peak Fuel

Batch 40.4 42.0 N/A N/A
Peak Fuel ,

Rod N/A N/A 26.4 55.0
Peak Fuel

Pellet 58.4 60.0 35.6 66.0

* The ATRIUM-9B exposure limits identified are not applicable until document EMF-85-74 is added
to the Technical Specifications (Tech Specs). Until this document is added to the Tech Specs, the
ATRIUM-9B exposure limits are 48.0 GWD/MT for Peak Fuel Assembly (no change), 50.0
GWD/MT for Peak Fuel Rod and 60.0 GWD/MT for Peak Fuel Pellet.

** There is no peak fuel assembly exposure limit for GE9B fuel. The limit reporied above is based on

the maximum channel exposure assumption used in developing the safety limit MCPR for LaSalle 1
Cycle 9.

%DL 10/7/95
Q¥ 10[7(41
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VIL

Spent Fuel Pool and Fresh Fuel Vault Criticality Compliance

For the LICY reload, there are three new SPC ATRIUM-9B assembly types consisting of 10 unique
enriched lattices as well as one SPC ATRIUM-9B assembly type with 2 unique enriched lattices
which was initially manufactured for use in L2C8. These four (total) assembly and twelve (total)
enriched lattice types are identified in 1.1 New Reload Fuel Assembly Nuclear Design. For the

purpose of the following sections all four assembly types will be referred to as “new (ATRIUM-9B)
assemblies”.

VII.1 Fresh Fuel Vault Criticality Compliance

The fuel storage vault criticality analysis that is detailed in Reference 6 remains valid
for the above lattices. All the new (ATRIUM-9B) assemblies comply with the fresh
fuel vault criticality limits, i.e., all lattices have an enrichment of less than 5.00 wt %
U-235 and a gadolinia content that is greater than 6 rods at 3.0 wt% Gd,0,.

VIL.2 L1 Spent Fuel Pool Criticality Compliance

The LaSatle Unit | spént fuel pool criticality analysis that is detailed in Reference 7
remains valid for the above lattices. All the new (ATRIUM-9B) assemblies comply
with the spent fuel pool criticality limits, i.e., all lattices have an enrichment of less

than 4.60 wt % U-235 and a gadolinia content that is greater than § rods at 3.0 wt%
Gd.0;.

V113 L2 Spent Fuel Pool Criticality Compliance

The LaSalie Unit 2 spent fuel pool criticality analysis that is detailed in Reference $
remains valid for the above lattices. As shown below, all the new (ATRIUM-9B)
assemblies comply with the LaSalle Unit 2 spent fuel pool criticality limit of

k-eft < 0.93.

Lattice Type Maximum | Maximum | Spent Fuel
k-inf* in-Rack Pool

k-eff** k-eff Limit
SPCA9-4.56L-12G8.0/4G3.0-100M 1.182 <0.85 0.95
SPCA9-4.56L-12GS.0-100M 1.187 <0.85 0.95
SPCA9-3.91L-12GS.0-100M ' 1.168 <0.85 0.95
SPCA9-3.90L-8G5.0-100M 1.233 <0.86 0.95
SPCA9-4.591.-12GS.0-100M 1.191 <0.85 0.95
SPCA9-4.591>12G7.0-100M 1.210 <0.85 0.95
SPCA9-3.96L-8G7.0/4GS.0-100M 1.186 <0.85 0.95
SPCA9-3.961.-8G35.0-100M 1.231 <0.86 0.95
SPCA9-4.581.-8G6.0/4G3.0-100M 1.233 <0.86 0.95
SPCA9-4.581.-8G6.0-100M 1.236 <0.86 0.935
SPCA9-4.06L.-11G6.0-80M 1.213 <0.85 0.95
SPCA9-4.341.-10G6.0-80M [.227 <0.86 0.95

* From 68 °F, uncontrolled CASMO-3G results.

** From Figure 6.1 ol Reference §.

tof1[as
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Table 1

LaSalle 1 Cycle 9 Simplified Shutdown Sequences

Shutdown From an A1 Sequence

Insertion |
Rod Group | (Bank) Comments*
7or8 48-00 Either Group 7 or 8 may be inserted first,
10 48-10 Groups 7 and 8 must be fully inserted prior to inserting any Group
"~ | 10rod.
10 10-00 Group 10 must be at 10 prior to inserting any Group 10 rod to 00.
9 48-10 Group 10 must be fully inserted prior to inserting any Group 9 rod.
9 10-00 Group 9 must be at 10 prior to inserting any Group 9 rod to 00.
Sor6 48-00 Groups 5 and 6 may be inserted without banking anytime after
Groups 7 and 8 have been inserted and before Group 4 is inserted.
4 48-00 Groups 5 through 10 must be fully inserted prior to inserting any
Group 4 rod.
3 48-10 Group 4 must be fully inserted prior to inserting any Group 3 rod.
3 10-00 Group 3 must be at 10 prior to inserting any Group 3 rod to 00.
2 48-00 Group 3 must be fully inserted prior to inserting any Group 2 rod.
1 48-00 Group 2 must be fully inserted prior to inserting any Group | rod.

Shutdown from an A2 Sequence

Insertion
Rod Group (Bank) Comments*
9or 10 48-00 Either Group 9 or 10 may be inserted first.
S 48-00 Groups 9 and 10 must be fully inserted prior to inserting any Group
S rod.
7 48-10 Group 8 must be fully inserted prior to inserting any Group 7 rod.
7 10-00 Group 7 must be at 10 prior to inserting any Group 7 rod to 00.
Sor6 48-00 Groups 5 and 6 may be inserted without banking anytime after
Groups 9 and 10 have been inserted and before Group 4 is inserted.
4 = 48-00 Groups 5 through 10 must be fully inserted prior to inserting any
Group 4 rod.
3 48-10 Group 4 must be fully inserted prior to inserting any Group 3 rod.
3 10-00 Group 3 must be at 10 prior to inserting any Group 3 rod to 00.
2 48-00 Group 3 must be fully inserted prior to inserting any Group 2 rod.
1 48-00 Group 2 must be fully inserted prior to inserting any Group | rod.

* The standard BPAS rules concerning oul-of-service rods apply to the shutdown sequences.

R
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BATCH BATCH BATCH
19A 19B 19C
Natural Uranium 1" Natural Uranium 1" Natural Uranijum 1"
SPCA9-3.90L- SPCA9-3.96L-
8§G5.0-100M 12" 8G5.0-100M 12"
SPCA9-
SPCA9- SPCA9- 3.96L-8G5.0 42"
3.91L-12G8.0 30" 3.96L-8G7.0/4G8.0 30" -100M
-100M -100M
SPCAQ- SPCAS-
4.59L-12G7.0 24" 4.58L-8G6.0 24"
-100M -100M
SPCAGS-
4.561.-12G8.0 72"
-100M
SPCA9- SPCA9-
4.59L-12G8.0 66" 4.58L-8G6.0/4G3.0 66"
-100M -100M
SPCA9-4.56L-
12G8.0/4G3.0 18"
-100M
Natural Uranium 6" Natural Uranium 6" Natural Uranium 6"

SPCA9-393B-16GZ-100M

SPCA9-396B-12GZB-100M

Figure 1

SPCA9-396B-12GZC-100M

L1C9 ATRIUM-9B Assembly Axial Designs (100M Channels)

= 4
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BATCH
288

Natural Uranium

SPCAS-
4.06L-11G6.0
-80M

SPCAS-
4.341-10G6.0
-80M

Natural Uranium

Figure 2

11"

42"

90”

6|I

SPCA9-384B-11GZ6-80M

L1C9 ATRIUM-9B Assembly Axial Designs (80M Channels)

Jew 10fe[29
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1 3 2 1
3.00 41.00 4.70 4.95 4.95 4.95 4.70 4.00 3.00
3 2
4.00 4.00
3 3
4.70 4.70
4.93 4.95
4.95 4.95
4 4
493 4.95
3 3
470 4.70
2 2
4.00 4.00
l 2 3 4 3 2 1
JJo 4400 4.70 4.95 4.95 4.95 4.70 4.00 3.00

Rods () 3.00 w/o U-235
.- 2 Rods (8) 4.00 w/o U-235
R) Rods (8) 4.70 w/o U-235
4 tods (36) 4.95 w/o U-235
Gi Rods (4) 470 wlo U-233+8.0 w/o Gd203
G2 Rods (8) . 4.20 w/o U-235+8.0 w/o Gd203
Ga Rads () 4.00 w/o U-235+3.0 w/o Gd203
Figure 3

SPCA9-4.56L-12G8.0/4G3.0-1 00M (19A)
Enrichment Distribution

7/8%/,. /2099
M lo/e[49
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1
3.00
2
4.00
3
4.70
4
4.95
4
4.95
4
4.95
3
4.70
2
4.00
1 2 3 3 2 1
3.00 4.00 4.70 4.95 4.95 4.95 4.70 4.00 3.00
1 Rods (4) 3.00 w/o U-235
> 2 Rods (12) 4.00 w/o U-235
3 Rods (8) 4.70 w/o U-235
+ Rods (36) 4.95 w/o U-235
Gl Rods (4) 4.70 wlo U-235+8.0 w/o Gd203
G2 Rods (8) 4.20 w/o U-235+8.0 w/o Gd203
Figure 4
SPCAS-4.561.-12G8.0-100M (19A)
Enrichment Distribution
e Ff20[a9
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1
2.60
2
3.40
3
3.80
4
4.40
4
4.40
4
4.40
3 4 4 4 4 4 3
3.80 4,40 4.40 4.40 4,40 4,40 3.80
2 2 4 4 2 2
3.40 3.40 4.40 4.40 3.40 3.40
1 2 3 4 4 4 3 2 1
2.60 3.40 3.80 4.40 4.40 4.40 3.80 3.40 2.60
= | Rods (4) 2.60 w/o U-235
2 Rods (12) 3.40 wio U-235
3 Rods (8) 3.80 w/o U-235
4 Rods (36) 4.40 wio U-235
Gt Rods (12) . 3.40 w/o U-235+8.0 w/o Gd203

Figure 5
SPCA9-3.91L-12G8.0-100M (19A)
Enrichment Distribution

7/527_,. 8/20/‘13

J¥ o6 g9



NUCLEAR FUEL MANAGEMENT DEPARTMENT NDIT No.  NFM9900149
NUCLEAR DESIGN INFORMATION TRANSMITTAL . Seq. No. 00
Page 17 of 27

3 2 I
3.80 3.40 2.60
2 4 2 4 2
3.40 4.40 3.40 4.40 3.40
3 4 4 4 3
3.80 4.40 4.40 4.40 3.80
4 4 4 4
4.40 4,40 4.40 4.40
4 4 2 4
4.40 4.40 3.40 4.40
4 4 4 4
440 4.40 4.40 4.40
3 4 3
3.80 4.40 3.80
5 2 2
3.40 3.40 3.40
1 2 3 4 4 4 3 2 i
2.60 3.40 3.80 4.40 4.40 4.40 3.80 3.40 2.60
= 1 Rods (4) 2.60 wlo U-235
2 Rods (16) 3.40 w/o U-235
3 Rods (8) 3.80 w/o U-235
4 Rods (36) 4.40 w/o U-235
Gl Rods (8) 3.40 w/o U-235+5.0 w/o Gd203
Figure 6

SPCAS-3.90L-8G5.0-100M (19A)
Enrichment Distribution

T o
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3 2 1
4.70 4.00 3.00
2
4.95 4.00
3 3
4.70 4.95 4.95 4.95 4.95 4.95 4.95 4.95 4.70
4.95 4.95
4.95 4.95
4.95 4.95
3 4 4 3
4.70 4.95 4.95 4.95 4.95 4.95 4.95 4.95 4.70
2 4 2
4.00 4.95 4.95 4.95 4.00
1 2 3 3 2 1
3.00 4.00 4.70 4.95 4.95 4.95 4.70 4.00 3.00
= 1 Rods (4) 3.00 w/o U-235
2 Rods (8) 4.00 w/o U-235
Rods (8) 470 wlo U-235
4 Rods (40) 4.95 w/o U-235
Gl Rods(12) 4.20 w/o U-235+8.0 w/o Gd203

Figure 7
SPCA9-4.591-12G8.0-100M (19B)

Enrichment Distribution

T

N

8/20/99
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3 2 1
4.70 4.00 3.00
2 4 4 2
4.00 4.95 4.95 4.95 4.00
3 4 4 3
4.70 4.95 4.95 4.95 4.95 4.95 4.95 4.95 4.70
4
4.95 4.95
4.95 4.95
4.95 4.95
3 4 4 3
4.70 4.95 4.95 4.95 4.95 4.95 4.95 4.95 4.70
2 2
4.00 4.95 4.95 4.95 4.00
1 2 3 3 2 1
3.00 4.00 4.70 -4.95 4.95 - 4.95 4.70 4.00 3.00
- 1 Rods (4} 3.00 w/o U-235
2 Rods (8) 4.00 w/o U-235
Rods (8) 4.70 w/o U-235
4 Rods (40) 4.95 w/o U-235
Gl Rods (12) 4.20 w/o U-235+7.0 w/o Gd203
Figure 8

SPCAS-4.59L-12G7.0-100M (19B)

Enrichment Distribution
g/20[T

gé%@/é/‘?‘?
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1
2.60
2
3.40
3
3.80
4
4.40
4
4.40
4
4.40
3 4 4 4 4 4 4 4 3
3.80 4.40 4.40 4.40 4.40 4.40 440 4.40 3.80
2 4 4 4 2
3.40 4.40 4.40 4.40 3.40
! 2 3 4 4 4 3 2 1
2.60 3.40 3.80 4.40 4.40 4.40 3.80 3.40 2.60
= 1 Rods (4) 2.60 w/o U-235
2 Rods (8) 3.40 w/o U-235
Rods (8) 3.80 w/o U-235
4 Rods (40) 4.40 w/o U-235
Gl Rods (8) 3.40 w/o U-235+7.0 w/o Gd203
G2 Rods (4) 3.40 w/o U-235+8.0 w/o Gd203
Figure 9

SPCAS-3.96L-8G7.0/4G8.0-100M (19B)

Enrichment Distribution Zgg’ %/20(9
¥ 10/6[99
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3 2 1
3.80 3.40 2.60

4 2 2
4.40 3.40 3.40

4 4 3
3.80 4.40 4.40 4.40 4.40 4.40 4.40 4.40 3.80

4 4 4
4,40 4.40 4.40
4 4 4 4
440 4.40 4.40 4.40
4 4 4
4.40 4.40 4.40

3 4 4 4 4 4 4 4
3.80 440 4.40 4.40 4.40 4.40 4.40 4.40 3.80
2 2 4 4 4 2 2
3.40 3.40 4.40 4.40 4.40 3.40 3.40
2 3 4 4 4 3 2
2.60 3.40 3.80 4.40 4.40 4.40 3.80 3.40 2.60

o= { Rods (4) 2.60 w/o U-235
2 Rods (12) 3.40 w/o U-235
R) Rods (8) 3.80 w/o U-235
4 Rods (40) 4.40 w/o U-235
Gl Rods (8) 3.40 w/o U-235+5.0 w/o Gd203
Figure 10

SPCAS-3.96L.-8G5.0-100M (19B and 18C)-

Enrichment Distribution 7/%“7__ g/zo/“?‘?
JKW 10/6/99
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~—-—r

3 2 1
4.70 4.00 3.00
2
4.95 4.00
3
4.95 4.95 4.70
4.95
TR S
4.95 SChannelsais 4.95
4.95 4.95
3 3
4.70 4.95 4.95 4.95 4.95 4.95 4.95 4.95 4.70
2 4 2
4.00 4.95 4.95 495 4.00
I 2 3 4 T4 3 2 1
3.00 “4.00 4.70 4.95 4,95 4.95 4.70 4.00 3.00
= 1 Rods (4) 3.00 w/o U-235
2 Rods (8) 4.00 w/o U-235
Rods (8) 4.70 w/o U-235
4 Rods (40) 4.95 w/o U-235
Gl Rods (8) 4.20 w/o U-235+6.0 w/o Gd203
G2 Rods (4) 4.00 w/o U-235+3.0 w/o Gd203
Figure 1 1

SPCA9-4.581-8G6.0/4G3.0-100M (19C)

Enrichment Distribution 7/23.51—— 8/20/%
TR tofe (49
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00

)

3 2 1
4.70 4.00 3.00
2 2
4.95 4.00 4.00
3 4 3
4.70 4.95 4.95 4.95 4.95 4.95 4.95 4.95 4.70
4.95 4.95 4.95
4.95 4.95 4.95 4.95
495 4.95 4.95
3 4 3
4.70 4.95 4.95 4.85 4.95 4.95 4.95 4.95 4.70
2 2 2 2
4.00 4.00 4.95 4.95 4.00 4.00
1 2 3 3 2 1
3.00 4.00 4.70 4.95 4.95 4.95 4.70 4.00 3.00
1 Rods (4) 3.00 w/o U-235
= 2 Rods (12) 4.00 w/o U-235
Rods (8) 4.70 w/o U-233
4 Rods (40) 4.95 wfo U-233
Gl Rods (8) 4.20 w/o U-23546.0 w/o Gd203
Figure 12
SPCA9-4.58L—BGS.O-100M(19C)
Enrichment Distribution
7 > 5 ’-10/’7'3
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00

1 2 3 3 4 3 3 2 1
2.72 3.53 3.94 3.94 4.53 3.94 3.94 3.53 2.72
1 Rods ( 4) 2.72 wlo U-235
2 Rods ( 8) 3.53 wfo U-235
> 3 Rods (16) 3.94 wlo U-235
4 Rods ( 33) 4.53 wio U-235
G Rods (11)

3.69 w/o U-235+6.0 wlo Gd203

Figure 13
SPCAS-4.06L-11G6.0-80M (28B)

Enrichment Distribution

Y e
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1 2 3 3 4 3 3 2 1
2.72 3.78 4,19 4.19 478 419 4.19 3.78 2.72

1 Rods ( 4) 2.72 wlo U-235

2 Rods { 8) 3.78 wio U-235

. 3 Rods (16) 4.19 wio U-235
4 Rods ( 34) 4.78 wio U-235
G Rods (10) 4.19 wlo U-235+6.0 wlo Gd203
Figure 14

SPCA9-4.341-10G6.0-80M (28B)
Enrichment Distribution

R 239
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NFM9900149
00

Delta E: MWd/MTU, (GWd)
Power: MWt
Core Pressure: psia
Inlet Subcooling: Btu/lbm
Flow: Mlb/hr
2 6 10 14 18 22 26
59 -— -~
55 -= ~= 16 ‘-~
51 -- -~ 0 -- 0
47 -= == 16 ~= -~ --
43 ~~ -- 0 -- 8 -- 0
39 -- 16 == = -= -~ --
35 == =~ 0 -- 0 -- 16
3 o- e mm e e e el
27 == -~ 0 -~ 0 -~ 16
23 == 186 == == mm - e
19 -- == 0 -~ 8 -~ 0
15 -= == 16 -= -- --
11 —- == 0 -=- 0
7 -- ~-- 18 --
3 —— o -
2 6 10 14 18 22 26
Control Rod Density: §
k-effective:
Void Fraction:
Core Delta-P: psia
Core Plate Delta-P: psia
Coolant Temp: Deg-F
In Channel Flow: Mlb/hr

s>
Source Convergence

.0
3489.0
1020.1
-18.28
108.50

38 42

16 -~

38 42

20.54

.00388
.448
21.675
17.213
545.8
93.286
.00008

Cycle

9 Exposure 13000.0 MWd/MTU
1746.3 GWd
Core Average Exposure 23961.4 MWd/MTU

Axial Profile

N Power Exposure

.153 3.%61
.284 6.830
.663 16.284
.806 19.848
874 21.821
.835 23.384
.978 24.366
.006 25.256
.010 26.344
.011 27.8653
.013 28.409
.030 28.934
.056 29.323
.087 29.530
.128 29.908
-177  30.365
.231 30.778*
.279  30.558
.347 30.740
.421  30.648
.485* 29.817
. 477 27.607
.308 23.608
.982 17.267
.279 4.864

% AXIAL TILT ~18.447 -10.750

83.26

( .00 )
(100.00 %)
Top 25
24
(100.00 %) 23
) 22
46 50 54 58 21
59 20
-— 55 19
- == 51 18 1
16 -~ -= 47 17 1
-~ 0 -- -- 43 16 1
-- -~ 16 -- 39 15 1
== Q0 == -~ 35 14 1
L S | 13 1
== 0 == -= 27 12 1
-~ == 16 ~~ 23 11 1
-~ 0 -- -- 19 10 2
16 -- -- 15 9 12
—-—— == 11 § 1
- 7 701
3 6 1
46 50 54 58 5 1
4 1
3 1
2
Bottom 1
AVG BOT 8ft/12ft 1.4042 1.0860
Active Channel Flow: Mlb/hr
Figure 15

Initial RWE Rod Pattern for Limiting ATRIUM-9B Case
Error Rod is 34-43

7/%&:___ §/22/99
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Delta E: Mwd
Power: MWt

Core Pressur

/MTU, (GWd)

e: psia

Inlet Subcooling: Btu/lbm

Flow: Mlb/hr

2 610
59
55
51 -
7 - -
43 -= - --
39 -- 20 --
35 - == -
31 —- 0 --
27 -= -~ -
23 -- 20 -~
R
15 -- -
11 --

Control Rod

k-effective:
Void Fractio
Core Delta-p
Core Plate D
Coolant Temp

14 18 22 26
ST
2 o
TR
24 0.
o2 -
oo o
20
o

Density: $

n:
¢ psia
elta-P: psia
. Deg-F

In Channel Flow: Mlb/hr

Source Conve

e

rgence

.0

3489.0
1020.1

-18.
108.

38

20

15.

28
50

42

23

.002s0
.430
21.559
17.096
545.5
93.35%
.00007

Cycle

9 Exposure .0 MWd/MTU
.0 Gwd
Core Average Exposure 10961.0 MWA/MTU

Profile

N Power Exposure

1.558
2.748
6.567
8.305
9.766
10.769
11.473
12.074
12.780
13.155
13.418
13.608
13.747
13.859
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Nature of Changes

Description and Justification

Item Page
1 51

2. 5-10

3. 8-1

Discussion added to indjcate MCPR; limits and LHGRFAC, multipliers
are provided for maximum core flows of 102.5% and 105% of rated.

Revised Figure 5.1 to include MCPR; limits for both 102.5% and 105%
maximum core flows. .

Updated references to revised plant transient analysis and fuel design

reports.
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AQO
BOC

CPR

'EFPH

EOC
EOD
EOOS

FHOOS
FWCF

ICF

LFWH
LHGR
LHGRFAC
LPRM
LRNB

MAPLHGR
MCPR
MELLLA
MSIV

NSS

PAPT
PCT

RPT

SLMCPR
SLO
SPC
SRVOO0S

TBVOOS
TCV

TIP
TIPOOS
TSSS

UFSAR
ACPR

>

Nomenclature .
abnormal operational occurrence
beginning of cycle
critical power ratio

effective full power hour
end of cycle

extended operating domain
equipment out of service

feedwater heater out of service
fegdwater controller failure

increased core flow

loss of feedwater heater
linear heat generation rate
LHGR muttiplier

local power range monitor
load rejection no bypass

maximum average planar linear heat generaticn rate

minimum critical power ratio
maximum extended load line limit area
main steam isolation valve

nominal scram speed

protection against power transient
peak clad temperature

" recirculation pump trip

safety limit minimum critical power ratio
single-loop operation

Siemens Power Corporation
safety/relief valve out of service

turbine bypass valves out of service
turbine control valve

traversing in-core probe

traversing in-core probe out of service
technical specification scram speed

updated final safety analysis report

change in critical power ratio
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1.0 Introduction

This report provides the results of the analysis performed by Siemens Power Corporation
(SPC) as part of the reload analysis in support of the Cycle 9 reload for LaSalle Unit 1. This
report is intended to be used in conjunction with the SPC topical Report XN-NF-80—19(P)(A),
Volume 4, Revision 1, Application of the ENC Methodology to BWR Reloads, which describes
“the analyses performed in support of this reload, identifies the methodology used for those
analyses, and provides a generic reference list. Section numbers in this report afe the same as
corresponding section numbers in XN-NF-80—19(P)(A), Volume 4, Revision 1. Methodology
used in this report which supersedes XN-NF-80—19(P)(A), Volume 4, Revision 1, is referenced in
Section 8.0. The NRC Technical Limitations presented in the methodology documents,

including the documents reférenced in Section 8.0, have been satisfied by these analyses.

Analyses performed by Commonwealth Edison Company (ComEd) are described elsewhere.
This document alone does not necessarily identify the limiting events or the appropriate
operating limits for Cycle 9. The limiting events and operating limits must be determined in
conjunction with results from ComEd analyses,

The Cycle 9 core consists of a total of 764 fuel assemblies, including 372 unirradiated
ATRIUM™.gB" assemblies and 392 irradiated GEQ assemblies. The reference core

configuration is described in Section 4.2,

The design and safety analyses reported in this document were based on the design and
operational assumptions in effect for LaSalle Unit 1 during the previous operaling cycle. The
effects of channel bow are explicitly accounted for in the safety limit analysis. The extended
operating domain (EQD) and equipment out of service (ECOS) conditions presented in Table
1.1 are supported.

Analyses were performed 1o support end-of-cycle (EOC) operating limits. This report provides
limits for both pre:Bower uprate (3323 MWL) and power Uuprate (3489 MW1) conditions, The
analyses upon which the operating limits are based were performed such that both the pre-

power uprate and power uprate limits are applicable for all of Cycle 9.

_—

ATRIUM is a trademark of Siemens.

Siemens Power Corporation
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Table 1.1 EOD and EQOS Operating Conditions

Extended Operating Domain (EOD) Conditions
Increased Core Flow
Maximum Extended Load Line Limit Analysis (MELLLA)
Equipment Out of Service (EOOS) Conditions’
Feedwater Heaters Out of Service (FHOOS)
Single-Loop Operatic;n (SLO) - Recirculation Loop but of Service
Turbine Bypass Valves Out of Service (TBVOOS)
Recirculation Pump Trip Out of Service (No RPT)
Turbine Control Valve (TCV) Slow Closure and/or No RPT
Safety Relief Valve Out of Service (SRVOOS)
Upto 2 TIP Machine(s) Out of Service (or the equivalent number of TIP channels)
Up to 50% of the LPRMs Out of Sérvice

TCV Slow Closure, FHOOS and/or No RPT

EOOS conditions are supported for EOD conditions as well as the standard operaling domain. Each
EOOS condition combined with 1 SRVOOS, up to 2 TIPOOS (or the equivalent number of TIP
channels) and/or up to 50% of the LPRMs out of service is supported.

Siomans Powar Corporation
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2.0 Fuel Mechanical Design Analysis

Applicable SPC Fuel Design Reports References 9.1 & 9.2

To assure that the power history for the ATRIUM-9B fuel to be irradiated during Cycle 9 of
LaSalle Unit 1 is bounded by the assumed power history in the fuel mechanical design analysis,
LHGR operating limits have been specified in Section 7.2.3. In addition, LHGR limits for
Anticipated Operational Occurrences have been specified in Reference 9.1 and are presented

in Section 7.2.3 as Figure 7.1.

Siemans Power Corporation
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3.0 Thermal-Hydraulic Design Analysis

3.2 Hydraulic Characterization .

3.2.1 Hydraulic Compatibility

Component hydraulic resistances for the fuel types in the LaSalle Unit 1 Cycle 9 core have been
determined in single-phase flow tests of full-scale assemblies. The hydraulic demand curves for
SPC ATRIUM-SB and GES fuel in the LaSalle Unit 1 core are provided in Reference 9.1, Figure

4.2,

3.2.3 Fuel Centerline Temperature

Applicable Report _
ATRIUM-9B Reference 8.1,

Figure 3.3
3.2.5 Bypass Flow

Calculated Bypass Flow 14.7 Mib/hr Reference 9.3
at 100%P/100%F

(includes water channel flow)

3.3 MCPR Fue/ Cladding Integrity Safety Limit (SLMCPR)

Two-Loop Operation’ 1.11 Reference 9.3
Single-Loop Operation’ 1.12

3.3.1 Coolant Thermodynamic Condition
Thermal Power (at SLMCPR) . 5232.35 Mwit
Feedwater Flow Rate (at SLMCPR) 22.7 Mibm/hr
Core Exit Pressure (at Rated Conditions) 1031.35 psia
Feedwater Femperature 426.5°F

[y

Includes the effects of channel bow, upto 2 TIPOOS (or the equivalent number of TIP channels), a
2000 EFPH LPRM calibration interval, and up to 50% of the LPRM:s out of service.

Siemens Power Corporation
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3.3.2 Desian Basis Radial Power Distribution

Figure 3.1 shows the radial power distribution used in the MCPR Fuel Cladding Integrity Safety

Limit analysis.

3.3.3 Desian Basis Local Power Distribution

Figures 3.2, 3.3 and 3.4 show the local power peaking factors used in the MCPR Fuel Cladding
Integrity Safety Limit analysis.

SPCAS-393B-16GZ-100M ) ) Figure 3.2

SPCAS-396B-12GZB-100M and Figure 3.3
SPCAS-396B-12GZC-100M

SPCAS-384B-11GZ-80M Figure 3.4

Siemens Power Corporalion
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Figure 3.2 LaSalle Unit 1 Cycle 9 Safety Limit Local Peaking Factors
SPCAS-333B-16GZ-100M With Channel Bow
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4.0 Nuclear Design Analysis
4.1 Fuel Bundle Nuclear Design Analysis
Assembly Average Enrichment (ATRIUM-98 fuel)

SPCA9-393B-16GZ-100M ) : 3.93 wi%

SPCAS-396B-12GZB-100M 3.96 wit%
SPCAS-384B-11GZ-80M 3.84 wt%

SPCAS-396B-12GZC-100M 3.96 wi%

Radial Enrichment Distribution

SPCAS-4.56L-12G8.0/4G3.0-100M Figure 4.1
SPCAS-4.56L-12G8.0-100M Figure 4.2
SPCAS-3.91L-12G8.0-100M Figure 4.3
SPCABS-3.90L-8G5.0-100M Figure 4.4
SPCAS-4.531.-12G8.0-100M Figure 4.5
SPCAS-4.59L-12G7.0-100M Figure 4.6
SPCAS-3.96L.-8G7.0/4G8.0-100M Figure 4.7
SPCAS-3.96L-8G5.0-100M Figure 4.8
SPCAS-4.58L-8G6.0/4G3.0-100M Figure 4.9
SPCA9-4.58L.-8G6.0-100M Figure 4.10
SPCAS-4.06L-11G6.0-80M Figures 4.11
SPCA9-4.34L-10G6.0-80M Figures 4.12
Axial Enrichment Distribution Figures 4.13—4.16
Burnable Absorber Distribution Figures 4.13—4.16
Non-Fueled Rods Figures 4.1-4.12
Neutronic Design Parameters Table 4.1

— Fuel Storage
LaSalle New Fuel Storage Vault A Reference 9.4

The LSA-1 Reload Batch fuel designs meet the fuel design iirﬁitations defined in

Table 2.1 of Reference 9.4 and therefore can be safely stored in the vault.
LaSalle Unit 1 Spent Fuel Storage Pool (BORAL Racks) Reference 9.5

The LSA-1 Reload Batch fuel designs meet the fuel design limitations defined in
Table 2.1 of Reference 9.5 and therefore can be safely stored in the pool,

Siemens Power Corporation
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LaSalle Unit 1 Cycle 9
Reload Analysis

LaSalle Unit 2 Spent Fuel Storage Pool , Reference 9.6

The LSA-1 Réload Batch fuel designs can be safely stored as long as the fuel
assembly reactivity limitations defined in Reference 9.6 are met.

< ComEd has responsibility to confirm that fuel meets reactivity limitations. >

4.2 Core Nuclear Design Analysis

4.2.1 Core Confiquration , Figure 4.17
Core Exposure at EOC8, MWd/MTU 27,957
(nominal value) '
Core Exposure at BOCS, MWd/MTU 10,962
(from nominal EOC8)
Core Exposure at EOCSY, MWd/MTU 29,439

(licensing basis)

NOTE: Analyses in this report are applicable to a core exposure of 29,439 MWd/MTU.

< Cycle 9 short window exposure to be determined by ComEd. >

422 Core Reactivity Characteristics

< This data is to be furnished by'ComEd. >

4.2.4  Core Hydrodynamic Stability

Reference 8.7
LaSalle Unit 1 utilizes the BWROG Interim Corrective Actions (ICAs) to address thermal
hydraulic instability issues. This is in response o Generic Letter 94-02. When the long term

solution OPRM is fully implemented, the ICAs will remain as a backup to the OPRM system.

In order to support the ICAs and remain cognizant of the relative stability of one cycle compared
with previous cycles, decay ratios are calculated at various points on the power to flow map and

al various points in the cycle. This satisfies the following functions.

1, Provides trending information to qualitatively-compare the stability from cycle to cycle.

2. Provides decay ratio sensitivilies to rod line and flow changes near the ICA regions.

Siemans Powar Corporalion
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3. Allows ComEd to review this information to determine if any administrative

conservatisms are appropriate beyond the existing requirements.

The NRC approved STAIF computer code was used in the éore hydrodynamic stability analysis
performed in support of LaSalle Unit 1 Cycle 9. The power/flow state points used for this

analysis were chosen to assist ComEd in performing the three functions described above. The

.Cycle 8 licensing basis control rod step-through projection was used to establish expected core

depletion conditions. For each power/flow point, decay ratios were calculated at multiple cycle

exposures to determine the highest eXpected decay ratio throughout the cycle. The results from

this analysis are shown below.

Power/Flow Maximum Maximum
(%) Global® " Regicnal'
29.6/26.6 0.73 0.61 i
30.3/29.2 0.48 0.53
51.9/26.6 >1.1 >1.1
54.4/29.2 >1.1 >1.1
61.9/50.0 0.46 0.69
73.6/50.0 0.67 1.04
78.1/55.0 G.57 0.80
82.4/60.0 0.49 0.79
70.0/55.0 0.44 0.698

For reactor operation under conditions of power coastdown, single-loop operation, final
feedwater temperature reduction (FFTR) and/or operation with feedwater heaters out of service,

it is possible that higher decay ratios could be achieved than are shown for normal operation.

-

NOTE: % power is based on 3489 MWt as rated. % flow is based on 108.5 Mib/hr as rated.

NOTE! Decay ratios grealer than 1.1 are outside the range of the STAIF methodology applicability.
These points should be considered unstable without Quantitative comparison,

t

Siamens Powar Corporation
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Table 4.1 Neutronic Design Values

Number of Fuel Assemblies 764

Rated Thermal Power, MWt 3489

Rated Core Flow, Mlbm/hr 108.5

Core Inlet Subcooling, Btu/lbm . .18.1
Moderator Temperature, °F 548.8‘ .
Channel Thickness, inch 0.080 & 0.100
Fuel Assémbly P'itch, inch 6.0

Wide Water Gap Thickness, inch’ 0.281/0.261
Narrow Water Gap Thickness, inch- 0.281/02.61

Control Rod Data’

Absorber Material BiC

Total Blade Support Span, inch 1.580
Blade Thickness, inch 0.260
Blade Face-to-Face Internal Dimension, inch 0.200
Absorber Rod OD, inch 0.188
Absorber Rod ID, inch 0.138

Percentage B,C, %TD 70

The waler gap thicknesses presented are based on 80/100-mil channels for ATRIUM-9B fuel.

The control rod data represents original equipment control blades at LaSalle and were used in the
neutronic calculations.

t

Siemans Power Corporation
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Table 4.1 Neutronic Design Values

Number of Fuel Assemblies 764
Rated Thermal Power, MWt 3489
Rated Core Flow, Mibm/hr 108.5
Core Inlet Subcooling, Btu/lbm | . :18.1
Moderator Temperature, °F 548.8.‘
Channel Thickness, inch 0.080 & 0.100-
Fuel Assembly Pitch, inch 6.0
Wide Water Gap Thicknéss, inch’ 0.281/0.261
Narrow Water Gap Thickness, inch- 0.281/02.61
Control Rod Datat

Absorber Material B,C
Total Blade Support Span, inch 1.580
Blade Thickness, inch 0.280

lade Face-to-Face Internal Dimension, inch 0.200
Absorber Rod OD, inch 0.188
Absorber Rod 1D, inch 0.138
Percentage B,C, %TD 70

The water gap thicknesses presented are based on 80/100-mij!
The control rod data represents original equipment control blades al LaSalle and were used in the

1

neutronic calculations.

Siemens Power Corporation

channels for ATRIUM-SB fuel.
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8

I T Axial Locati
- in Assembly

1. 2 5 7 7 7 5 2 1 :
300 | 400 | 470 | 495 | 495 | 485 | 470 | 400 | 3.00 |
3 P 3 3 3
2 7 7 2
400 | 420 470 420 | 4.00 -
“9 | 300 | 8o | 495 | goo | 495 | ado | 001 4o
5 4‘;0 7 7 7 7 7 4_‘;6' 5
470 | goo | 495 | 495 | 495 | 495 | 405 ano | 470
7 7 7. 7 7 7 |
495 | 495 | 4.95 495 | 495 | 495
I |0 |7 | water cn 7o | aro| 7
- | 470 ater Channel 470
495 | g0 | 485 495 | o0} 495
7 7 7 7 7 7
495 | 495 | 495 495 | 495 | 495
5| ;o 7 7 7 7 7 4‘;0 ] s
470 | goo | 495 | 495 | 495 | 495 | 405 a0 | 470
3 4 6 4. 3
2 7 7 S DU B
) 400 | 420 470 420" | 400
91 300 |80 | 495 | g0 | 495 8.00 | 300 | 400
‘ 2 5 7 7 7 5 2 i
300 | 400 | 470 | 495 | 485 | 495 | 470 | 400 | 3.00
Pellet Type
U23$
650,
Pellet Type Quantity U5+ Gd,0; Concentration (wt%)
1 4 3.00
2 8 4.00
3 4 4.00+ 3.00
4 8 4.20 + 8.00
5 8 4.70
6 4 470+ 8.00
L 36 4.95

Figure 4.1 SPCA9-4.56L-12G8.0/4G3.0-1 0oM
.Enrichment Distribution

Siemens Power Corporation
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- W . Axial Location
////%///%// ///////// In Assembly
[ ]
1 2 4 6 6 6 4 2 1
300 | 400 | 470 [ 495 | 495 | 495 | 470 | 400 | 3.00 | |
3 5 3
2 2 8 5 2 2
4.20 4.70 4.20 ||
400 | 400 | g5n | 485 | goo | 485 800 | 400 | 4.00
3 3
‘; 420 1, Zs 4 g 4 gs 4 gs 4 gs 4.20 4?0
4.70 8.00 . .85 . . 8.00 .
6 6 6 6 6 6
495 | 495 | 495 495 | 495 | 495
6 4570 & Water Channel 6 35‘;'0 6
4905 | oo | 495 495 | oo | 485
6 6 6 6 6 6 i
495 | 495 | 4.95 495 | 4.95 | 495
3 3
4 4.20 4‘;_ 6 & % & 420 | 4
470 | 200 95 | 495 | 495 | 495 | 495 so0 | 470
3 5 3
2 2 6 6 2 2
4.20 .| 470 4.20
400 | 400 | g0 | 495 800 | 495 | 500 | 400 | 400
1 2 4 6 5 6 4 2 1
300 | 400 | 470 | 495 | 495 | 495 | 470 | 400 | 3.00
Peilet Type
U=3
G340,
Pellet Type  Quantity U*® + Gd,0, Concentration (Wt%)
1 4 3.00
2 12 4.00 _
3 8 420+ 8.00
4 8 4.70
5 4 4,70+ 8.00
G 36 4.85

Figure 4.2 SPCA9-4.56L-12G8.0-1 oOM
© 7 Enrichment Distribution
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Axial Location

-

In Assembly
{ | 2 4 5 5 5 4 2 1
280 | 340 | 380 | 440 | 440 | 440 | 380 | 340 2.60
3 3 3
2 2 5 5 2 2
3.40 3.40 3.40
340 | 340 | F00 1 440 goo | 440 | 57 340 | 3.40
s 1.3 s 5 5 5 5 5301 4
3.80 [ gog | 440 | 440 | 4.40 | 440 | 440 800 | 380
5 5 5 5 5 5
440 | 440 | 4.40 440 | 440 | 440
% | 350 | 3| Water Channet | 5 |-o%0] s
3.40 ater Channe 3407
4.40 8.00 4.40 4.40 8.00 4.40
5 5 5 5 5 5
440 | 4.40 0 440 | 440 | 4.40
s 1% s 5 5 5 5 '3?10 4
3.8 500 | 440 0 | 440 | 440 | 440 oo | 380
3 3 .3
2 2 5 5 2 2
3.40 3.40 3.40
340 | 340 | o) 40 | 200 | 440 800 | 340 | 340
4 5 5 5 4 2 L
260 | 3 3.80 0 440 | 380 | 3.40
Felel Typa —
s
Ga, 0y _—J

Pellet Type Quantity U5+ Gd;03 Concentration (wt%)
1 4 ‘ 2.60

2 12 3.40
3 - 12 340+ 8.00
4 8 : 3.80
5 36 4.40

>

Figure 4.3 SPCAS-3.91] -1 2G8.0-100M
Enrichment Distribution

Siemens Power Corporation
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Axial Location
In Assembly

1 2 4 5 5 5 4 2 1
260 | 3.40 | 3.80 | 440 | 440 | 440 | 380 | 340 | 260
2 2 [ 3] s 2 s 153, ] 2 2
340 | 340 | oo | 440 | 340 | a0 [ 2404 5% | 5%
4 3:;0 5 5 5 5 5 3‘:0 4
280 | 2o | 440 | 440 | 440 | 440 | 440 | 40 f 35
5 5 5 5 5 5 -
440 | 440 | 440 440 | 440 | 440
5 2 5 5 2 5
440 | 340 | 440 | Water Channel 440 | 340 | 4.40
5 5 5 5 5 5 i
440 | 440 | 440 440 | 440 | 4.40
4 310 5 5 5 5 5 3:;0 4
380 | Sog | 440 | 440 | 440 | 40 | 440 | 340 | 55
2 2 3:30 5 2 s 1, ?;.o 2 2
340 | 340 | oo | 440 | 340 | ag0 | 240 | 5%g | 5%
1 2 4 5 5 5 4 2 1 |
2.60 | 3.40 | 3.80 | 440 | 440 | 440 | 3.80 | 340 | 260
APene{ Type )
U:}J
GaD, L

Pellet Type Quantity  U®®+ Gd,0, Concentration (Wit%)

1 4 2.60
2 16 3.40
3 8 3.40 + 5.00
4 8 3.80
5 36 4.40

Figure 4.4 SPCAS-3.90L-8G5.0-100M
. Enrichment Distribution

Siemens Power Corporation
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7 Axial Location
. ... | in Assembly
]
1 2 4 5 5 5 4 2 1
3.00 | 4.00 | 470 | 495 | 495 | 495 | 470 | 400 | 3.00 -
3 3 3 3
2 5 5 5 2
4.20 4.20 4.20 4220 [
400 [ g0 | 485 | g0 | 495 800 | 495 | 5o | 400
4 5 5 5 5 5 5 5 4
470 | 4.5 | 495 | 495 | 495 | 495 | 495 | 495 | 470
3 3
5 5 5 5
. | 420 4.20 -
495 | 290 | 485 495 | T00 | 495
5 5 5° 5 5 5
495 | 495 | 495 | Water Channel 495 | 495 | 495
3 3 N
5 5 5 - 5
4.20 4.20
495 | 300 | 485 495 | 200 | 495
4 5 5 5 5 5 5 5 4
470 | 485 | 485 | 495 | 495 | 495 | 495 | 4.95 | 470
3 3 3 3 -
2 5 5 5 2
. 4.20 4.20 .| 420 4.20
400 ) 5o | 495 | gao | 495 800 | 495 | 500 | 400
1 2 4 5 5 5 4 2 1
300 1 400 | 470 | 495 | 495 | 495 | 470 | 4.00 | 3.00
Pelle! Type
U:IS
Ga0,
Pellet Type  Quantity U™+ Gd,0, Concentration (wt%)
1 4 3.00
2 8 4.00
3 12 4.20-+ 8.00
4 8 4,70
5 40 4,95

Siemens Power Corporalian

Figure 4.5 SPCA9-4.59] -1 2G8.0-100M
. Enrichment Distribution
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Axial Location
In Assembly
T
2 1
4.00 | 3.00 -
3
2
4.20 - |
7700 | 4.00
5 4
495 | 470
3
5
4.20
700 | 495
5 5 5 5 5 5
495 | 495 | 495 | Water Channel 495 | 495 | 495
3 ‘3, )
5 5 5 5
420 4.20
495 | Joo | 485 495 | 200 | 45
4 5 5 5 5 5 5 5 4
470 | 495 | 495 | 495 | 495 | 495 | 4395 | 4.95 | 470
3 3 3 3
2 5 5 5 2
2 4.20 .| 420 420 4.20
+00 | o0 | 4ss | 35, | 4es 700 | 495 | 700 | 400
1 2 4 5 5 5 4 2 1
3.00 | 400 | 470 [ 495 | 495 | 495 | 470 | 4.00 3.00
Peidal Type —
U:\s
G30, A

Pellet Type  Quantity U™+ Gd,0, Concentration (Wt%)

1 4 . 3.00
2 8 4.00
3 12 4.20 + 7.00.
4 8 4.70
5 40 4.95

Figure 4.6 SPCA9-4.59L-12G7.0-100M
Enrichment Distribution

Siemans Power Corporation
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Axial Location
In Assembly
]
2.60
2
3.40
5
3.80
5
4.40
6 6 3 6 6 6
440 | 440 | 440 | Water Channel 440 | 440 | 4.40
3 .3 )
6 6 6 6
3.40 340 .
440 | 200 | 440 440 .50 | 440
5 6 6 6 6 6 6 8 5
380 | 440 | 440 | 440 | 440 | 440 | 440 440 | 3.80
4 3 3 4
2 -6 6 |- 5 |. 2
3.40 3.40 3.40 3.40
340 | 250 | 440 700 | 440 [ J50 | 440 8.00 | 340
1 2 5 6 6 6 5 2 1
250 | 340 | 380 | 440 | 440 | 440 | 280 3.40 | 2.60
Peitel Type —
U:H
G40, _J

Pellet Type Quantity
1

Db WwN

RN M e o I N

o

U** + Gd,0, Concentration (Wt%)

2.60
3.40
3.40+7.00
3.40+8.00
3.80
4.40

Figure 4.7 SPCAS-3.961.-8(7.0/4G8.0-100M
. Enrichment Distribution

Siemens Power Corporation
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Axial Location
In Assembly

1 2 4 5 5 5 4 2 1
260 | 340 | 3.80 | 440 | 440 | 440 | 380 | 340 | 2.60
2 2 5 1.3 ] s a0 | 5 2 2
340 | 340 | a0 [ 2o | a0 | 2901 w0 | 340 | 340
4 5 5 5 5 5 5 5 4
3.80 | 440 | 440 | 440 | 440 | 440 | 440 | 440 | 380
3 3
5 5 5 5
3.40 3.40 |
440 | 299 440 a0 | 3401 4%
5 5 5 5 5 5
440 | 440 | 440 | VVater Channel 440 | 440 | 4.40
3 3 - —
5 5 5 5
3.40 3.40-
440 | 2901 440 440 | 2907 440
4 5 5 5 5 5 5 4
360 | 440 | 440 | 440 | 440 | 440 | 440 | 440 | 380
2 2 s 4% | s o | 5 2 2
340 | 340 | a0 | ol foaso | 2900 L ) sk | ko
1 2 4 5 5 5 4 2 1
260 | 340 | 380 | 440 | 440 | 440 | 3.80 | 340 | 2.60
Padat Type —
U:)l
G3:0, T
Pellet Type Quantity U’ + Gd,0; Concentration (Wt%)
1 4 2.60
2 12 3.40
3 8 3.40+ 5.00
4 8 3.80
5 40 4.40

Siemans Power Carporation

Figure 4.8 SPCA9-3.96L-8G5.0-100M
Enrichment Distribution
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Axial Location

In Assembly
T
;
3.00 |
2
4,00
5
470
6
45 ]
6 6 6 ° 6 6 6
495 | 495 | 495 | Water Channel 495 | 495 | 495
3 P’
6 6 6 6
420 420
495 | ool | 49 4905 | To0 1 485
5 6 6 6 6 6 6 6 5
470 | 495 | 495 | 495 | 495 | 495 | 495 | 495 | 4370
3 3 3 3
2 6 6 |- 6 o2
4.00 4.20 420 4.00
400 | 300 | 495 | goo | 495 | &2 [ s 300 | 400

3.00 4.00 4.70 4.95 4.95 4.95 4.70 4.00 3.00

Pellet Type  Quantity U**+ Gd,0, Concentration (Wt%)
, 3.00

4.00

4.00 + 3.00

4.20+6.00

4.70

4.95

S0 N

i oo wi =
o

Figure 4.9 SPCA9-4.581.-8G6.0/4G3.0-100M
. Enrichment Distribution

Siemens Power Corporation
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Axial Location

In Assembly
7
_ 1 2 4 5 5 5 4 2 1 r
3.00 | 400 | 470 | 495 | 495 | 495 | 470 | 4.00 | 300 -
' % 2 2 5 4.%0 s L .3] s 2 2
/ 400 | 400 | 495 | o0k 495 600 | 495 | 400 | 4.00
/ 4 5 5 5 5 5 5 5 4
% 470 | 495 | 495 | 495 | 495 | 495 | 495 | 495 | 470
3 3
/ 5 5 5 |- 5
.| 420 420
/ 495 | o0 4.95 495 | oo | 498
5 5 5 5 5 5
| 49 | 4ss | ass Water Channel 495 | 495 | 495
. 3 3 )
. 5 5 5 . 5
. 420 .| 420
?é/i' 495 | =00 | 4ss 495 | oo | 495
%7/5 4 5 5 5 .5 5 5 5 4
| 470 | 485 | 4385 | 485 | 4es | ags 495 | 495 | 470
Gt
3 3
2 2 5 5 5 2 2
, 4.20 420
400 | 400 | 495 | oo | 495 | 2200 495 | 400 | 400
§ 2 4 5 5 5 4 2 1
300 | 400 | 470 | 495 | 495 | 495 | 470 | 400 | 3.00
Pellel Type —
U:ﬁ
[e1:-De N J
Pellet Type  Quantity - U®*+ Gd,0, Concentration (Wit%)
1 4 3.00
2 12 4.00
3 8 420+ 6.00
4 8 470
5 40 4,95

Siemens Power Corporalion

Figure 410 SPCAS-4.58L-8G86.0-100M

- BEnrichment Distribution
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Axial Location

4

8
16
33
11

O b wrn =

In Assembly
1 2 3 3 4 3 3 2 1
272 | 353 | 394 | 394 | 453 | 394 | 394 | 253 | 272
23 3'%9 423 4‘;3 329 423 4‘;3 3%9- 3253
353 | 600 | + - 600 | + : .00 | 3
3 4 4 4 4 4 4 4 3
3941 453 | 453 | 453 | 453 | 453 | 453 | 453 | 304
3 4 4 3§g 4 3
394 | 453 | 453 eoo | 453 | 354
G ' G
4 4 ; 4 . . 4
3.69 Water Channel 3.69
453 | =00 | 453 453 | oo0 | 453
3 4 4 4 4 3
394 | 453 | 453 453 | 453 | 394
3 4 4 .3%9 4 4 3%9 4 3
394 | 453 | 453 | 259 1 453 | 453 oo | 453 | 394
G G G
3253 3.69 4;3 4?’)3 3.69 4453 423 369 3?’)3
- 600 | * : 600 | 4 : 600 | 3
1 2 3 3 4 3 3 2 1
272 | 353 | 394 | 394 | 453 | 384 | 304 | 383 2.72

Pellet Type Quantity  U** + gd,0, Concentration (wt%)

2.72
3.53
3.94
4.53
3.69 + 6.00

Figure 4,11 SPCA9-4.06L-11GG.0-80M
Enrichment Distribution

Siemens Power Corporatlion
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Axial Location
In Assembly

1 2 3 3 4 3 3 2 1
272 | 378 | 419 | 419 | 478 | 449 | 419 | 378 | 272
SN 0 I L DOY BRI P D Y
X 6.00 - 800 | “ - so0 | >
3 4 4 4 4 4 4 4 3
419 | 478 | 478 | 478 | 478 | 478 | 478 | 478 | 419
4 4 : f,fg 4 3
419 | 478 | 478 eoo | 478 | 419
G : G
4 4 . 4 ‘ 4
4.19 Water Channel 419
478 | goo | 478 478 | S0 ] 4
4 4 4 4.1 3
419 | 478 | 478 478 | 478 | 419
3 4 4 4(159 4 4 4 4 3
4.19 4,78 4.78 6.00 478 4.78 478 478 4.19
3278 4?9 4‘;8 4478 ”'(139 4?/8 4‘;8 4‘(1;9 3:'2/8
. 600 | * ‘ 6.00 | + . go0 | ¥
1 2 3 3 4 3 3 2 1
272 | 378 | 419 | 419 | 478 | 419 | 419 | 378 | 272
elte Type
UD:
Ga;0,

Pellet Type Quantity  U®®+ Gd,0, Concentration (Wi%) -

- 1 4 2.72

2 8 3.78
3 16 4.19
4 34 4.78
G 10 418+ 6.00

Figure 4,12 SPCAS-4.34L-10G6.0-80M
Enrichment Distribution

Siemens Power Corporation
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SPCAS-393B-16GZ-100M

Lattice [27 3 11 12 12 12 11 3 o
‘Natural Uranium SPCA9-0.72L.-0.G0.0-100M 504 6 1210 12 6 4 3
M 6 12 12 12 12 12 6 11
3.80-8G5.0 SPCAS-3.90L-8G5.0-100M 12 12 122 W w w. 12 12 12
1210 12 W W W 12 10 12
12 12 12 W W W 12 12 12
3.91-12G8.0 SPCAS-3.91L-12G8.0-100M 116 12 12 12 12 12 6§ 11
3 4 6 12 10 12 6 4 3
203 1 12 12 12 11 3 2
4.56-12G8.0 SPCA9-4.56L-12G8.0-100M
Fuel Rod No
Type Rods
2 4
3 8
4 4
6 8
R ) SPCA9<.56L- :
4.56-1268.014G3.0 12G8.0/4G3.0-100M 10 4
11 8
Natural Uranium SPCAS-0.72L-0.G0.0-100M 12 386

Figure 413 ATRIUM-9B LSA-1 19A Assembly Design

1%}

iemens Power Corporation



—

LaSalle Unit 1 Cycle 9
Reload Analysis

EMF-2276
Revision 1
Page 4-18

Lattice
Index
E2
E3
E4

E5
EB

E7
E8
EQ
E10

SPCAS-333B-16GZ-100M

ROD ROD ROD ROD ROD ROD ROD
2 3 4 3 10 1 12
E2 E2 E2 E2 E2 E2 E2
E3 ES ESs E6 ES5 EQ ' E15
E8 E8
E4 E10-} .| E10 E14 E17 E16 E18
E11
E2 E2 E2 E2 E2 E2 E2
Lattice
Enrichment + Gd Index Enrichment + Gd

0.72 wi% U-235 E11  4.00 wi% U-235 + 3.0 wi% Gd,0,
2.60 wi% U-235 E12  4.20 wi% U-235 + 6.0 wi% d,0,
3.00 wit% U-235 E13  4.20wi% U-235+ 7.0 wi% Gd,0,
3.40 wt% U-235 E14  4.20 wt% U-235+ 8.0 wit% Gd,0,
3.40 wt% U-235 + 5.0 wt% Gd,0, E15  4.40wi% U-235
3.40 wit% U_-335 + 7.0 wt% Gd,0, E16  4.70 wi% U-235
3.40 wi% U-235 + 8.0 wit% Gd,0, E17 470 wi% U-235 + 8.0 wi% Gd,0,
3.80 wi% U-235 E18  4.95wi% U-235

4.00 wit% U-235

Figure 4.13 ATRIUM-9B LSA-1 19A Assembly Design (continued)

Siemens Power Corporation
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SPCAZ-396B-12GZB-1 ooM

Lattice [2 3 11 12 1 122 11 3 2
Natural Uraniumj SPCA9-0.72L—O.G0.0-1OOM 3 7 12 8. 128 127 3
11 12 12 12 12 12 12 12 11
3.86-8G5.0 SPCA9-3.96L-865.0-1_00M 12 8 12 w w W, 12 8 12
12 12 12 w W w 12 12 12
1 W W 12 38 12
3.95-8G7.0/4G8.0 SPCA9-3.96L-867.0/4GS.0- 2 8 12 w .
) IR, 100M 1 12 12 12 12 12 12 12 11
3 7 12 8 12 8 12
2 3 11 12 12 12 11 3 2
4.59-12G7.0 SPCA9-4.59L-12G7.0-1OOM
Fuel Rod No.
Type Rods
4.59-12G8.0 SPCAS-4.591-12G8.0-100M 2 4
3 8
7 4
8 8
11 8
12 40
Natural Uranium SPCAQ-O.72L—O.G0.0—1OOM

Figure 4.14 ATRIUM-SB LSA-1 198 Assembly Design

Siemens Power Corporation
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Lattice
Index
E2
E3
E4
E5
E6
E7
E8
E9
E10

SPCA9-396B-12GZB-100M

ROD ROD ROD ROD ROD ROD
2 3 7 8 11 12
E2 E2 E2 E2 E2 E2
E3 E5 E5 ES6 E9 E15
E8 E7
E4 |- |.E10 E13 E13 E16 E18
E14 E14
E2 E2 E2 E2 E2 E2
Lattice
Enrichment + Gd Index Enrichment + Gd
0.72 wt% U-235 E11  4.00 wt% U-235 + 3.0 wt% Gd,0,

2.60 wt% U-235
3.00 wi% U-235
3.40 wit% U-235
3.40 Wi% U-235 + 5.0 wi% Gd,0,
3.40 wt% U-235 + 7.0 wi% Gd,0,
3.40 wt% U-235 + 8.0 wi% Gd,0,
3.80 wt% U-235
4.00 wt% U-235

Figure 4.14 ATRIUM-9B LSA-1 18B Assembly Design (

Siemens Power Corporation

E12
E13
E14
E15
E16
E17
E18

4.20 wi% U-235 + 6.0 wi% Gd,0,
4.20 wi% U-235 +7.0 wi% Gd,0,
4.20 wi% U-235 + 8.0 wi% Gd,0,
4.40 wi% U-235
4.70 wi% U-235
4.70 Wt% U-235 + 8.0 wi% Gd,0,
4.95 wt% U-235

continued)
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SPCAS-396B-12GZC-100M

Lattice 2 3 11 12 12 12 11 3 2
SPCA9-0.72L-0.G0.0- 3 5 12 9 12 9 12 5 3

Natural Uranium

100M 1112 12 12 12 12 12 12 14

2.9 12 W W W 12 g 12

12.12 12 W W W 12 12 12

3.96-8G5.0 SPCAS-3.96L.-8G5.0-100M 2.9 12 W W W 12 g 12

1112 12 12 12 12 12 12 11
‘ 3 5 12 9 12 9 12 5 3
2 3 11 12 12 12 14

4.58-8G8.0 ’ SPCAS-4.58L-8G6.0-100M

Fuel Rod No.

) p 581 Type Rods
4.58-8G5.0/4G3.0 gssc.g/gﬂ,—é;%%mom > 4
' 3 8
5 4
9 8
11 8
12 40

SPCAS-0.72L-0.G0.0-

Natural Uranium 100M

—

Figure 4.15 ATRIUM-9B LSA-1 19C Assembly Design -

Siemens Power Corporation
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SPCAS-396B-12GZC-100M

ROD ROD ROD
2 3 3
E2 E2 E2
E3 E5 ES
E4 -E10 E10
E11
E2 E2 E2
Lattice
Index Enrichment + Gd

—=2 0.72 wt% U-235
E3 2.60 wi% U-235
E4 3.00 wt% U-235
E5 3.40 % U-235
EG 3.40 W% U-235 + 5.0 wi% Gd,0,
E7 3.40 Wt% U-235 + 7.0 wit% Gd,0,
ES 3.40 wi% U-285+ 8.0 wi% Gd,0,
E9 3.80 wi% U-235
E10  4.00 W% U-235

ROD ROD ROD
] 1 12
E2 E2 E2
E6 ES E15
E12 E16 E18
| E2 E2 E2
Lattice
Index Enrichment + Ggd
E11  4.00 wit% U-235 + 3.0 wi% Gd,0,

E12
E13
E14
E15
E18
E17
E18

4.20 wt% U-235 + 6.0 wi% Gd,0,
4.20 wt% U-235 + 7.0 wt% Gd,0,
4.20 wt% U-235 +.8.0 wi% Gd,0,
440 wt% U-235

4.70 wt% U-235

4.70 wi% U-235 + 8.0 wi% Gd,0,
4.95 wt% U-235

Figure 4.15 ATRIUM-9B LSA-1 18C Assembly Design (continued)

Siamans Power Corporation
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SPCAS-384B-11GZ-80M
\, T2 3 3 4 3 3 2 ;1
SPCAZ-0.72L.-0G0.0-80M 2 Gt 4 4 G1 4 4 G1 2
3 4 4 4 4 4 4 3
3 4 4 W- W W 61 4 3
SPCA9-4.06L-11G6.0-80M 4 G1 4 w w W 4 G1 o4
3 4 W W w 4 4 3
3 4 4 G1 4 4 G2 4 3
2 G1 4 Gl 4 4 G1 2
1 2 3 3 4 3 3 2 1
Fuel

Rod No.

Type Rods

SPCA9-4.341.-10G6.0-80M 1 4

2 8

3 16

4 33

G1 10

G2 1

SPCAZ-0.721-0G0.0-80M

Figure 4.16 ATRIUM-9B SPCAY-384B-11GZ-80M Assembly Design

Siemens Power Corporation
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SPCAS-384B-11GZ-80M

1 2 3 4 " G1 G2
A A A A A A
B C E G | 1
D F H J H

A A A A A A

A 0.72 wt% U-235

B 2.72 wit% U-235

C 3.53 wt% 1J-235

D 3.78 wt% U-235

E 3.94 wt% U-235

F 4.19 wi% U-235

G 4.53 wit% U-235

H 4.78 wit% U-235

|

3.69 wi% U-235 + 6.00 wi% Gd,0,
4.1 wi% U-235 + 6.00 wi% Gd,0,

[,

Figure 416 ATRIUM-SB SPCAS-384B-11GZ-80M Assembly Design
(continued)

Siemens Power Corporalion
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43 45 47 49 59

Load™

33 35 37 39 41

Number

23 25 27 29 31

19 21

17

15

13

11

Fuel

2
[
3

LaSalle Unit 1 Cycle 9
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48
46
44
32
30
18
15
14

o
-

50
4
4
3
36
28
22
20

LY

Ol

of Bundles

Bundie Name

€9
104
143
208
B8
36
40

Figure 4.17 LaSalle Unit 1 Cycle 9 Reference Loading Map

CA9-3938-16GZ-100M
SPCAS-396B-12G28-100M

SPCA9-3648-11G2Z-80M
SPCAS-3968-12G2C-100M

GE98-P8CWBI22-11G2Z-100M-150
GE93-?8CWEJ20-SGZ~1OOM-150
GE98-PBCWB343-12GZ-80M-150
GESS-PBCW83424OGZ-BOM-150

sP
Siemens Power Corporation
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5.0 Anticipated Operational Occurrences
Applicable Disposition of Events Reference 9.7
5.1 Analysis of Plant Transients at Rated Conditions Reference 9.3
Limiting Transients: Load Rejection No Bypass (LRNB)
Feedwater Controller Failure (RNCE)
Loss of Feedwater Heating (LFWH)
Peak
Peak Peak Lower
Neutron Heat Plenum _
Scram Flux Flux Pressure ACPR
Transient  Speed . (% Rated) (% Rated) (psig) ATRIUM-SB/GEg
_— T - "
LRNB’ TSSS 460.2 126.5 1206 ~ 0.34/0.38
FWCF! TSSS 371.3 122.6 1167 0.30/0.33
LRNB?! NSS 401.1 121.3 1203 0.31/0.34
FWCF1 NSS 342.9 120.5 1164 0.28/0.31
LFWHZ 1 3 1 1
5.2 Analysis for Reduced Flow Operation Reference 9.3
Limiting Transient:  Slow Flow Excursion
MCPR, Manual Flow Control — ATRIUM-9B and GEQ Fue| Figure 5.1
LHGRFAC,— ATRIUM-9B Fuel Figure 5.2
MAPFAC,; — GE9 Fuel ¥
MCPR, and LHGRFAC, results are applicable at all Cycle 8 exposures and in all EOD
and EOQOS scenarios presented in Table 1.1, MCPR; limits are provided for maximum
core flows of 102.5% and 105% of rated. The LHGRFAC, multipliers provided in Figure
5.2 are applicable for maximum core flows of 102.5% and 105% of rated.

——————

Based on 100%P/81%F conditions.
Based on 100%P/105%F conditions.
This dala to be furnished by Com€Ed,

Siemens Power Corporation
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5.3

54

5.5

5.6

57

Analysis for Reduced Power Operation

Limiting Transient:  Load Rejection No Bypass (LRNB)
Feedwater Controller Failure (FWCF)

MCPR, Base Case Operation

LHGRFAC, Base Case Operation’
MCPR;, EOOS Conditions
LHGRFAC,, EOOS Conditions’
MAPFAC, — All Operating Conditions

ASME Overpressurization Analysis

Limiting Event
Worst Single Failure
Maximum Vessel Pressure (Lower Plenum)

Maximum Steam Dome Pressure
Control Rod Withdrawa/ Error

Starting Control Pattern for Analysis

< This data is to be furnished by ComEd. >

Fuel Loading Error

< This data is to be furnished by ComEd. >

Determination of Thermal Margins

Reference 9.3

Tables 5.1-5.4
Figures 5.3-5.6

. Tables 5.1-5.4

Tables 5.1-5.4
Tables 5.1-5.4

<To be furnished by
ComEd.>

Reference 8.3

MSIV. Closure

Valve Position Scram
1320 psig

1291 psig

Figure 5.7

The results of the analyses presented in Sections 5.1-5.3 are used for the determination of the

operaling limit,

provides for the det

LHGRFAC, values
applied to GEQ fuel al off-rated power,

Siemens Power Corporation

Seclion 5.1 provides the results of analyses at rated co

presented are applicable 1o SPC

nditions. Section 5.2
ermination of {tie MCPR and LHGR limits at reduced flow (MCPR,, Figure

fuel. GE MAPFACp limits will continue to he
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5.1, LHGRFAC;, Figure 5.2 ). Section 5.3 provides for the determination of the MCPR and
LHGR limits at conditions of reduce_d power (Figures 5.3-5.6, Tables 5.1-5.4). Limits are
presented for base case operation and the EOD and EOOS scenarios presented in Table 1.1,
The results presented are based on the analyses performed by SPC. As indicated above, the

final Cycle 9 MCPR operating limits need to be established in conjunction with the results from

-ComEd analyses.

Siemens Power Corporation



EMF-2276
LaSalle Unit 1 Cycle 9 Revision 1

Reload Analysis Page 54

Table 5.1 EOC Base Case and EOOS MCPR, Limits and LHGRFAC,
Multipliers for TSSS Insertion Times for Prepower Uprate Conditions
(3323 MWt Rated Power)’

ATRIUM-9B Fuel GES Fuel

. Power

EOOS Condition (% Rated) MCPRp LHGRFACp : MCPRp
Base Case Operation 0 2.70 0.66 t 270
25 2.22 0.66 2.22

25 2.07 0.66 2.12

63 1.56 0.94 1.57

84 1.51 0.98 1.53

100 1.46 0.99 1.50

Feedwater Heaters 0 2.85 0.64 2.85
Out of Service - 25 2.38 0.64 238
(FHOOS) 25 2.38 0.64 2.38
63 1.62 0.80 1.62

100 1.47 0.89 1.51

Single-Loop 0 2.71 0.66 2.71
Operation 25 2.23 0.66 2.23
25 2.08 0.66 213

63 1.57 0.94 1.58

84 1.52 0.98 1.54

100 1.47 0.99 1.51

-+ Turbine Bypass 0 ) 2.70 0.66 2.70
Valves Out of 25 222 0.66 2.22
Service (TBVOOS) 25 2.17 0.66 2.17

63 1.63 0.90 . 165 -
100 1.49 0.94 153

Limits support operation with any combination of one SRVOOS, up to 2 TIPOOS {or the equivalent
number of TIP channels), up to a 20°F reduction in feedwater temperature (except for conditions with

FHOOS), and up to 50% of the LPRMs oul of service in the standard, ICF and MELLLA regions of the
power/flow map.

Siemens Power Corporation
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Table 5.1 EOC Base C
Multipliers for TSSS In

EOOS/EOD
Condition

Power

(% Rated)
—_—

EMF-227s5

Revision 1
Page 5-5
ase and EOOS MCPR, Limits and LHGRFAC,
sertion Times for Prepoy«er Uprate Conditions
(3323 MWt Rated Power)
(continueq)
ATRIUM-9B Fue| GES Fuel
MCPRp LHGRFACp MCPRp
2.70 0.66 2.70
2.22 0.66 2.22
2.07 0.66 2.12
1.60 0.86 1.63
1.51 0.86 1.56
2.70 0.66 2.70
2.22 0.66 2.22
2.16 0.66 2.16
1.65 0.86 1.69
1.63 0.86 1.67
1.56 0.86 1.60
2.85 0.63 2.85
2.38 0.63 2.38
2.38 0.63 2.38
1.65 0.86 1.69
1.63 0.86 1.67
1.56 0.86 1.60
2.54 0.40 2.54
2.54 0.40 2.54
2.54 0.40 2.54
2.54 0.40 2.54
2.54 0.40 2.54

Recirculation Pump 0
Trip Out of Service 25
(No RPT) 25
63
100
Turbine Control 0
Valve (TCV) Slow 25
Closure and/or 25
No RPT 84
84
100
TCV Slow Closure/ 0
FHOOS and/or 25
No RPT 25
84
84
100
ldle Loop 0
Startup 25
25
63
. 100
—_—

Limits support operalion with any combinat

number of TIP channels),

up to a 20°F reduclion in feedw

FHOQS), and Up 10 50% of the LPRMSs out

power/flow map,

Siemens Powar Corporation

ion of one SRVOOS, up to 2 TIPOOS
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Table 5.2 Base Case MCPR, Limits and LHGRFAC, Multipliers for
NSS Insertion Times for Prepower Uprate (3323 MWt Rated Power)’

ATRIUM-9B Euel GES9
. Power
=O0S Condition (%Rated) _ MCPR,  LHGRFAC,  MCPR,
Base Case Operation 0 2.70 0.74 2.70
25 2.22 0.74 T o220
25 2.07 0.74 2.07
63 154 0.95 1.56
84 1.48 1.00 1.51
100 1.43 100 1.46

Limits support operation with any combination of one SRVOOS, up to 2 TIPOOS (or the equivalent
number of TIP channels), up to a 20°F reduction in feedwater temperature (except for conditions with
FHOOS), and up to 50% of the LPRMs oul of service in the standard, ICF and MELLLA regions for
the power/flow map,

Siemens Power Corporalion
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Table 5.3 EOC Base Case and EOOS MCPR, Limits and LHGRFAC,
for Multipliers for TSSS Insertion Times for Power Uprate Conditions
(3483 MWt Rated Power)
ATRIUM-8B Fuel GES Fuel
Power
EOOS/EOD (% Rated) MCPRp LHGRFACp MCPRp
Condition .

Base Case Operation 0 2.70 0.67 270
25 2.20 0.67 2.20

25 2.05 0.67 2.10

60 1.56 0.94 1.57

80 1.51. 0.98 1.53

100 1.45 1.00 1.49

Feedwater Heaters 0 2.85 0.65 2.85
Out of Service 25 2.35 0.65 2.35
(FHOOS) 25 2.35 0.65 2.35
60 1.62 0.90 1.62

100 1.45 1.00 1.49

Single-Loop 0 2.71 0.67 2.71

Operation 25 2.21 0.67 2.21

25 2.086 0.67 2.11

60 1.57 0.94 1.58

80 1.52 0.98 1.54

100 1.46 1.00 1.50

Turbine Bypass 0 270 0.67 2.70
Valves Out of 25 2.20 0.67 2.20
Service (TBVOOS) 25 2,15 0.67 2.15
60 1.63 0.90 . 1.65

100 1.47 0.94 - 1.51

Limits support operation with an
number of TIP channels), up to

FHOOS), and up 1o 50% of the LP

power/flow map.

Siemens Power Carporation

¥y combination of one SRVOOS
a 20°F reducticn in feedwater {
RMs oul of service in the st

. Up to 2 TIPOOS (or the equivalent
emperature (except for conditions with

andard, ICF and MELLLA regions of the
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Table 6.3 EOC Base Case and EQOS MCPR, Limits and LHGRFAC,
Muitipliers for TSSS Insertion Times for Power Uprate Conditions
(3483 MWt Rated Power)
(continued)
_ ATRIUM-9B Fuel GE9 Fuel
EOOS/EOD Power

Condition (% Rated) MCF‘Rp LHGRFACp MCPRp
Recirculation Pump 0 2.70 0.67 2.70
Trip Out of Service 25 2.20 0.67 2.20
(No RPT) 25 2.05 0.67 2.10
60 1.60 0.86 1.63
100 1.50 0.86 1.55
Turbine Control 0 2.70 0.67 - 2,70
Valve (TCV) Slow 25 2.20 0.67 2.20
Closure and/or 25 2.15 0.67 2.15
No RPT 80 1.65 0.886 1.69
80 1.63 0.86 1.67
100 1.54 0.86 1.58
TCV Slow Closure/ 0 2.85 0.64 2.85
FHOOS and/or 25 2.35 0.64 2.35
No RPT 25 2.35 0.64 2.35
80 1.65 0.86 1.69
80 1.63 0.86 1.67
100 1.54 0.86 1.58
Idle Loop 0 2.54 0.40 2.54
Restart 25 2.54 0.40 2.54
25 2.54 '0.40 2.54
60 2.54 0.40 2.54
100 254 0.40 2.54

e SRVOOS, up to 2 TIPOOS (or the equivalent
. up to a 20°F reduclion in feedwater temperature (
of the LPRMs out of service in the standard, ICF a

except for conditions with
nd MELLLA regions of the
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Table 5.4 EOC MCPR, Limits and'LHGRFACp Muitipliers for NSS
Insertion Times for Power Uprate Conditions
(3489 MWt Rated Power)’

ATRIUM-98B Fuel GES
. Power
EOOS Condition (% Rated) MCPR,  LHGRFAC,  MCPR,
Base Case Operation 0 2.70 0.75 2.70
25 2.20 0.75 220
25 2.05 0.75 . 205
60 1.54 0.95 1.56
80 1.48 1.00 1.51
100 1.42 1.00 1.45

Limits support operation with any combination of one SRVOOS, up to 2 TIPOOS (or the equivalent
number of TIP channels), up to a 20°F reduction in feedwater temperature (except for conditions with
FHOOS), and up to 50% of the LPRMs out of service in the standard, ICF and MELLLA regions of the
power/flow map.

Siemens Power Corporation
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2.00
........................ ~‘ ——W%Umt_1m_s%hfax":mé
1.50 1 ------ MCPRI Linit - 105% Max Flow
1.60
1.70 1
1.60 1
&
S 1.50 1
1.40
1.30 ] .
1.20
1.10
1.00 . -
0 20 40 60 80 100 120
' Flow (% of Rated)
102.5% Maximum Core Flow 105% Maximum Core Flow
Flow MCPR, MCPR, MCPR, MCPR,
(% rated) ATRIUM-9B GEg ATRIUM-3B GES
0 1.85 1.85 1.93 1.93
30 o 1.85 1.85 1.93 1.93
102.5 ’ 1.11 1.11 1.14 1.14
105 1.11 1.11 1.11 1.11

Figure 5.1, Flow Dependent MCPR Limits for
Manual Flow Control Mode

Siemens Power Corporation
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1.1

0.94

0.8

LHGRFACF

0.7+

0.6~

0.5 T T

T T T i

i I i i
30 40 50 60 70 80 90 100
Percent of Rated Flow

Flow (% rated) ) LHGREAC,
\\ . .
0 0.69
- 30 0.69
76 1.00
105 1.00

Figure 5.2 Flow Dependent LHGR Muitipliers for ATRIUM-9B Fuel

Siemens Power Corporation
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2.75
285 | ——Power Upcate MCPR Limit !
| | -eees Pre-Power Upcate MCPR Uimit
2.55
2.45 1
2.35 1
225
2.15 -
2,05 1
e
& 1.95
=
1.85 1
175 1
1.65
1.55 1
1.45
1.35
125 -
1.15 - - - ‘ :
0 500 1000 1500 2000 2500 3000 3500 4000
' Power (Mwth)
3323 MWt Rated Power 3483 MWt Rated Power
— Power (%) MCPR, Limits Power (%) MCPR, Limits
100 ' 1.46 100 - 1.45
84 1.51 80 o 1.51
63 1.56 60 1.56
25 _ 2.07 25 2.05
25 ) 2.22 25 2.20
0 2.70 0 270

Figure 5.3 Base Case Power Dependent MCPR Limits
for ATRIUM-SB Fuel - TSSS Insertion Times

Siemens Power Corporation
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225 1

215 1

2.05 1

MCPRp

1.85 1

1.75

1.95 5

| T Power Uprate MCPR Limit
L2 “Pre-Power Uprate MCPR Limit

500

1000

3323 MW Rated Power

1500

Siamans Powar Corporation

Power (%) MCPR, Limits
100 1.50
84 1.53
63 1.57
25 212
25 2.22
0 2.70

for GES Fue]

2000 2500 3000 3500
Power (MWih)

3489 MWt Rated Power

4000

Power (%) MCPR, Limits
100 ' A 1.49
80 - 1.53
60 1.57
25 2.10
25 220
0 2.70

Figure 54 Base Case Power Dependent MCPR Limits
- TSSS Insertion Times



EMF-2276

LaSalle Unit 1 Cycle 9 _ Revision 1
Reload Analysis . : Page 5-14
275
2851 ‘| T Power Uprate MCPR Limit
2.55 1 ' L e Pre-Power Uprate MCPR Limit
2.45 1
235 1
225
2.15
2,05
<
5 1.95
=
1.85 1
1.75 1
1.65 1
1.55 1
145 4
1.35 1
125 1
1.15 - : . J
0 500 1000 1500 2000 2500 3000 3500 4000
~ Power (MwWih)
3323 MWt Rated Power _ 3489 MWt Rated Power
Power (%) MCPR, Limits Power (%) MCPR, Limits
100 1.43 - 100 . 1.42
84 1.48 : 80 S 1.48
63 1.54 60 - 1.54
25 2.07 25 2.05
25 7 2.22 25 2.20
0 270 0 2.70

Figure 5.5 Base Case Power Dependent MCPR Limits
for ATRIUM-9B Fuel - NSS Insertion Times

Siemens Power Corporation
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275
2.65
L —— Power Uprate MCPR Lim
S N Pre-Power Uprate MCPR Lirit |
2.45
2.35 1
225
2.15 1
2.05
&
& 1.95 1
=
1.85 1
1.75 1
1.65 1
1.55 1
1.45 1
1.35 -
125 1
1.15 > - )
0 500 1000 1500 2000 2500 3000 3500 4000
Power (MWth)
3323 MWt Rated Power 3489 MWt Rated Power
Power (%) MCPR, Limits Power (%) MCPR, Limits
100 1.46 100 1.45
84 1.51 80 1.51
63 1.56 60 1.56
25 2.07 25 2.05
25 2.22 25 2.20 .
0 2.70 0 2.70

Figure 5.6 Base Case Power Dependent MCPR

Siemens Power Corporation
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< This data is to be furnished by ComEd. >

Figure 5.7 Starting Control Rod Pattern
for Control Rod Withdrawal Analysis
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6.0  Postulated Accidents
6.1 Loss-of-Coolant Accident
6.1.1 Break Location Spectrum Reference 9.8
6.1.2 Break Size Spectrum . Reference 9.8

6.1.3 MAPLHGR Analyses

The MAPLHGR limits presented in Reference 9.9 are valid for LaSalle Unit 1 ATRIUM-9B
(LSA-1) fuel for Cycle 9 operation.

Limiting Break: . 1.1 {2 Break
' Recirculation Pump Discharge Line

High Pressure Core Spray Diesel Generator Single Failure
Peak clad temperature and peak local metal water reaction results for the Cycle 9 ATRIUM-9B
reload fuel are 1795°F and 0.72% respectively. These resuits are bounded by the results
presented in Reference 9.11, which support the Reference 9.9 MAPLHGR limits. The maximum
core-wide metal-water reaction for Cycle 9 remains less than 0.16%. LOCA/heatup analysis
results for LaSalle ATRIUM-98 are presented below (from Reference 9 1 1):

Maximum PCT Peak Local Metal-Water Reaction
(°F) (%)
ATRIUM-9B Fuel 1825 0.79

The maximum core wide metal-water reaction is < 0.16%.

6.2 Control Rod Drop Accident

< This data is to be furnished by ComEd. >

Zuw

6.3 Spent Fuel Cask Drop Accident

The radiological consequences of a spent fue| cask drop accident have been evaluated for SPC

ATRIUM fuel designs in conformance with the anaiysis described in the LSCS UFSAR Section

The peak local melal water reaction result is consistent with the limiting PCT analysis results reported
in Reference 9.11. '

Siemens Power Corporation
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15.7.5. The analysis is assumed to occur 360 days following shutdown of the reactor, anditis

assumed that all 32 fuel assemblies in the cask completely fail as a result of the accident.

Because the accident is assumed not to occur sooner than 360 days following shutdown of the
reactor, the source term for the accident will be very low due to fission product decay. Hence,
the commensurate radiological whole-body and thyroid doses will be very fow. The resuits of
this analysis demonstrate that spent fuel cask drop accidents involving SPC ATRIUM fuel will
not exceed the established radiological whole-body and thyroid dose limits which: are a small

fraction of the 10 CFR 100 limits for radiological exposures.

=

Siemens Power Corporation
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7.0
7.1

7.1.1

7.1.2

7.2

7.2.1

7.2.2

Technical Specifications

Limiting Safety System Settings

MCPR Fuel Cladding Integrity Safety Limit

MCPR Safety Limit (all fuel) — two-lobp operation 1.1 1:
MCPR Safety Limit (all fuel) — single-loop operation 1.12

Steam Dome Pressure Safety Limit

Pressure Safety Limit

Limiting Conditions for Operation

Average Planar, Lihear Heat Generation Rate

1325 psig

Reference 9.9

ATRIUM-9B Fuel
MAPLHGR Limits

GES-Fuel
MAPLHGR Limits

Average Planar

< To be furnished by ComEd. >

Exposure MAPLHGR
(GWAIMTU) (KWirtt)
0.0 13.5
20.0 13.5
61.1 9.39

Single Loop Operation MAPLHGR Multiplier
for SPC Fuelis 0.90 :

Minimum Critical Power Ratio

Rated Conditions MCPR Limitt
Flow Dependent MCPR Limits-

Manual Flow Control

Includes the effects of channel bow, up to 2 TIPOOS
2000 EFPH LPRM calibration interval and up to 50%

t

This data is to be furnished by ComEd,

Siemens Power Corporation

Reference 9.9

Figure 5.1

(or the equivalent number of TiP channels), a
of the LPRMs out of service.
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Power Dependent MCPR Limits:
Base Case Operation - TSSS Insertion Times
Base Case Operation - NSS Insertion Times
EOD and EOOS Operation

7.2.3 Linear Heat Generation Rate

ATRIUM-9B Fuel
Steady-State LHGR Limits

Figures 5.3 & 5.4
Figures 5.5 & 5.6
Tables 5.1-5.4
Refert_a.nce 9.1

GES Fuel
Steady-State LHGR Limits

Average Planar.

Exposure ‘ LHGR

(GWAIMTU) (kWit)
0.0 14.4
15.0 14.4

61.1 8.32

< To be furnished by ComEd. >

The protection against power transient (PAPT) linear heat generation rate curve for ATRIUM-9B

fuel is identified in Reference 9.1 and is presented here as Figure 7.1 for convenience,

LHGRFAC, and LHGRFAC, multipliers are applied directly to

the steady-state LHGR limits at

reduced power, reduced flow and/or EOD/EOOS conditions to ensure the PAPT LHGR limits

are not violated during an AOO. Comparison cf the Cycle 9 nodal power histories for the rated

power pressurization transients with the approved bounding curves to show compliance with the

1% strain criteria for GE9 fuel is discussed in Reference 9.10

LHGRFAC Multipliers for Ofi-Rated Conditions - ATRI
LHGRFAC,
LHGRFAC,

MAPFAC Multipliers for Off-Rated Conditions - GES Fuel:

UM-BB Fuel:
Figure 5.2

Tables 5.1-5.4

MAPFAC, . < To be furnished by ComEd. >

MAPFAC, <

Siemens Power Corparalion

To be furnished by ComEd. >
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8.5

8.6

8.7

See XN-NF-80-19(P)(A) Volume 4 Revision 1 for a complete bibliography.

ANF-813(P)(A) Volume 1 Revision 1 and Volume 1 Supplements 2, 3 and 4,
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Advanced Nuclear Fuels Corporation, April 1890. :

EMF-1 125(P)(A), 'Supplement 1 Appendix C, ANFB Critical Power Correlation
Application for Co-Resident Fuel, Siemens Power Corporation, August 1997,

ANF-1125(P)(A), Supplement 1 Appendix E Revision 0, ANFB Critical Power Correlation
Determination of A TRIUM-98 Additive Constant Uncertainties, Siemens Power
Corporation, September 1998,

XN-NF—80-19(P)(A) Volume 1 Supplement 3, Supplement 3 Appendix F, and
Supplement 4, Advanced Nuclear Fuels Methodology for Boiling Water Reactors:
Benchmark Results for CA SMO-3G/M/CROBURN—B Calculation Methodology,
Advanced Nuclear Fuels Corporation, November 1990. '

EMF-CC-O74(P)(A) Volume 1, STAIF- A Computer Program for BWR Stability Analysis
in the Frequency Lomain, and Volume 2, STAIF- A Computer Program for BWR
Stability Analysis in the Frequency Domain - Code Qualification Report, Siemens Power
Corporation, July 1994, ‘

Siemens Powaor Corporation
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Table 3.1 LaSalle Unit 1 Plant Conditions
at Rated Power and Flow

Reactor Thermal Power 3489 MW1th
Total Core Flow : 108.5 Mibm/hr
Core Active Flow 93.8 MIbm/hr
Core Bypass Flow* 14.7 Mibm/hr N
Core Inlet Enthalpy 523.9 Btu/lbm

Vessel Pressures

Steam Dome 1001 psia

Core Exit (upper plenum) 1013 psia

Lower Plenum 1038 psia
TCV Inlet Pressure 948 psia
Feedwater/Steam Flow 15.145 Mlbm/hr
Feedwater Enthalpy 406.6 Btu/lbm
Recirculating Pump Flow (per pump) 15.83 Mlibm/hr

Core Average Gap Coefficient (EOC) 1173 Btu/hr-fi2-°F

Includas waler channel flow,

Siemanzs Pawar Corporation
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Table 3.2 Scram Speed Insertion Times

Control Rod

Position ' TSSS Time NSS Time
{Notch) _ (sec) (sec)
48 (full-out) 0.000 0.000
48* 0.200* 0.200*
45 0.430 0.38C
39 0.860 0.680
25 1.930 1.680

5 3.490 2.680

O (full-in) 3.880 2.804

—

As indicated in Reference 8, the delay between scram signal and control rod motion is
conservatively modeled. Sensitivity analyses indicate that using no delay provides conservative
results. .

Siemens Power Corporation
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Table 3.3 EOC Base Case LRNB Transient Results

Pesak Peak
Power*/ ATRIUM-SB  ATRIUM-9B GES Neutron Flux Heat Flux
Flow ACPR LHGRFAC, ACPR (% rated) {% rated)
7SSS Insertion Times
100/105 0.325 1.000 0.362 438.8 123.7
100/81 0.337 1.000 0.377 460.2 126.5
80/105 0.332 1.000 0.368 367.6 98.2
80/57.2 0.377 1.000 0.410 323.7 93.3
60/105 0.319 1.033 0.349 253.1 72.3
60/35.1 0.301 1.098 0.288 135.0 67.1
40/105 0.260*~ 1.113 0.271 106.0** 45 6**
25/105 0.191*+ 1.202 0.177** 44 9** 27.0**
23.81/105 0.186** 1.211 0.171** 41.6** 25.6**
20/105 NDS 1.008 0.706 0.980 44.6 38.1
NSS Insertion Times
100/105 0.304 1.000 0.338 {+O1.1 121.3
100/81 0.288 1.000 0.323 4098.5 122.0
80/105 0.317 1.009 0.351 347.5 96.9
80/57.2 "0.278 1.014 0.306 256.1 94.2
60/105 0.309 1.038 0.338 2459 71.6

Power presented relative to uprated power {3489 MW1h).

* The analysis results presented are from an
results are conservatively used to establish

Stemons Powor Corporation

earlier cycle exposure. The ACPR and LHGRFAC,
the thermal limits.
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Table 3.4 EOC Base Case FWCF Transient Results
Peak Neutron Peak
Power*/ ATRIUM-9B  ATRIUM-SB- GESQ Flux Heat Flux
Flow ACPR LHGRFAC, ACPR (% rated) (% rated)
T7SSS Insertion Times
100/105 0.299 1.018 0.322 371.3 - 122.6
100/81 0.280 1.032 . 0.301 303.1 - 121.8
80/105 0.355‘ 0.986 0.376 327.2 101.9
80/57.2 0.294 1.063 0.310 203.7 9.0
60/105 0.431** 0.955 0.440 218.3*~ 79.3**
60/35.1 0.251 1.143 0.252 104.7 67.0
40/105 0.582** 0.891** 0.546** 128.0** 58.8*=
25/105 0.884*~ 0.767** 0.913** 62.5** 43,2**
23.81/105 0.936** 0.750*+ 0.964** 61.1*~ 42.2**
20/105 NDS 1.119 0.688 1.029 70.2 43.9
NSS Insertion Tirmes
100/105 0.280 1.033 0.301 342.9 120.5
80/105 0.341 1.000 0.360 312.3 100.8
60/105 0.417 0.959 0.430 229?7. 79.9
40/105 0.570** 0.895*~ 0.535** 124.6%* 58.5*+
25/105 0.861** 0.777** 0.871** 768.7** 44 0>~
23.81/10% 0.9071*+ 0.760** 0.923** 73.8%* 42.9*~

Power presented relative to uprated power {3489 MW1th).

* " The analysis results presented are from an
results are conservatively used to establish

Siemens Power Corporation

earlier cycle exposure. The ACPR and LHGRFAC,
the thérmal limits. '
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Table 3.5 Input for MCPR Safety Limit Analysis
Fuel Related Uncertainties
Source Statistical
Parameter Document . Treatment
ANFB Correlation™
ATRIUM-9B Reference 17 Convoluted
GES Reference 12 Convoluted
Radial Power _ Reference 16 Convoluted
Local Peaking Factor _ Reference 5 Convoluted
Assembly Flow Rate Reference 5 Convoluted
(mixed core)
Channel Bow Local Function of nominal and bowed Convolutéd
Peaking local peaking and siandard
deviation of bow data (see
Reference 18).
Nominal Values and Plant Measurement Uncertainties
Uncertainty (%) Statistical
Parameter Value (Reference 8) Treatment
Feedwater Flow Rate** (Mlbm/hr) 22.7 1.76 Convoluted
Feedwater Temperature (°F) 426.5 0.76 Convoluted
Core Pressure {psia) 1031.35 0.50 Convoluted
Total Core Flow (Mibm/hr) 113.9 2.50 " Convoluted

Core Power™™ (M:\Klth) 5232.35 .

Additive constant uncertainties values are used.

++ Feedwater flow rate and core power were increased above design values to attain desired core
MCPR for safety limit evaluation consistent with Reference 5 methodology.

Siamens Power Corporation
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Control Rod Corner
o]
n .
1 1.023 1.055 1.068 1.112 1.089 1.102 | 1.0489 1.023 | 0.877
r
(@]
| 1.055 | 0.958 | 0.894 | 1.0186 0.894 | 1.007 | 0.877 | 0.927 1.002
R
© 1 1.068 | 0.894 | 1.031 | 1.065 | 1.084 | 1.056 | 1.010 0.863 | 1.011
d .
Cl1112 | 1.018 | 1085 1.044 | 0.980 | 1.051
0 Internal ,
)
n
e 1.089 | 0.894 | 1.084 Water 1.063 | 0.863 1.038
)
1.102 | 1.007 | 1.056 Channel 1.035 | 0.971 | 1.041
1.049 0;877 1.010 1.044 | 1.063 1.035 | 0.980 | 0.846 | 0.992
1.023 | 0.927 | 0.863 | 0.980 | 0.863 | 0.971 | 0.846 | 0.895 | 0.970
0.977 1 1.002 | 1.011 | 1.051 | 1.038 | 1.041 | 0.992 | 0.970 | 0.931

Siemans Power Corporation

Y

S'afety Limit l_ocal Peaking Factors SPCA9-333B-16GZ-100M
With Channel Bow (Assembly Exposure of 22,500 MWdJ/MTU)

. Figure 3.8 LaSalle Unit 1 Cycle 9
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Siemens Power Cniporation

-

With Channel Bow (Assembly Exposure of 25,000 MWd/MTU)

Figure 3.9 LaSalle Unit 1 Cycle 9
Safety Limit Local Peaking Factors SPCA9-396B-12GZB-100M and

SPCAS-396B-12GZC-100M
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=
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With Channel Bow (Assembly Exposure of 20,000 MWdAMTU)

Siemana Power Carporation

Figure 3.10 LaSalle Unit 1 Cycle 9
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Table 5.1 EOC Feedwater Heater
Out-of-Service Analysis Results
ATRIUM-9B GES
Power* /Flow
Event (%rated/%rated) ACPR LHGRFAC, "ACPR
FWCF A 100/105 0.311 1.000 0.329
FWCF 100/81 0.286 1.034 0.302
FWCF 80/105 "~ 0.378 0.968 0.380
FWCF 80/57.2 0.3086 1.055 0.320
FWCE 60/105 0.482*+ 0.827*= 0.472
FWCF 60/35.1 0.216 1.123 0.228
FWCF 40/105 0.698*~ 0.831*~* 0.677**
FWCF 25/105 1.142*+ 0.678** 1.156**
FWCF 23.817105 1.209*~ 0.662** 1.216**

Power presented relative 1o Uprated power (3489 MW?th).

** The analysis results presented are from an earljer cycle exposure. The ACPR and LHGRFAC,

results are conservatively used to establish the thermal limits.

Siemens Power Corporation
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Table 5.2 Abnormal Recirculation Loop
Startup Analysis Results

ATRIUM-98
Power*/Flow FCV b
{Y%rated/%rated) Position ACPR** LHGRFAC,
33.33/47 27% open - 1.40 0.425

Ziw

Power presented relative to uprated power (3483 MW1h),
°* ACPR results for ATRIUM-9B fuel are conservatively applicable for GES {fuel.

Siemens Poweasr Carnnratinn
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: v " Power presented relative to uprated power {3489 MW1th).

13 ** The analysis results presented are from an earlier cycle exposure. The
N3 results are conservatively used to establish the thermal limits.,

Siemens Power Corporation

EMF-2277
LaSalle Unit 1 Cycle 9 Revision 1
Plant Transient Analysis Page 5-7
3
]
Table 5.3 EOC Turbine Bypass Valves
Out-of-Service Analysis Results
ATRIUM-9B GES
Power*)Flow .
Event (%rated/%rated) ACPR LHGRFAC, ACPR
FWCF 100/105 0.359 0.968 0.382
FWCF 100/81 1 0.358 0.947 . 0.394
E ) FWCF 80/105 0.418 0.942 0.449
. FWCF 80/57.2 0.417 0.957 0.447
[ FWCF 60/105 0.498~** 0.917 0.514
FWCF 60/35.1 | 0.327 1.032 0.332
FWCF 40/105 0.658%* 0.859*~ 0.619
FWCF 25/105 0.962~~ 0.750** 0.852>~
FWCF 23.81/105 1.004~+ 0.736*~ 1.002**

ACPR and LHGRFAC,
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Table 5.4 EOC Recirculation Pump Trip
Out-of-Service Analysis Results

- ATRIUM-SB GES

Power™/Flow 3

Event (%orated/%rated) ACPR LHGRFAC, ACPR
LRNB 100/105 0.382 0.908 - 0.433
LRNB 100/81 0.371 0.868 0.430
LRNB 80/105 O.‘389 0.923 23.438
LRNB 80/57.2 0.391 0.899 0.438
FWCF 100/105 0.353 0.942 0.391
FWCF 100/81 0.308 0.948 0.349
FWCF 80/105 0.403 | 0.920 0.438
FWCF 80/57.2 10.295 1.003 0.327
FWCF 60/105 0.466 0.901 0.492
FWCF 60/35.1 0.180 1.120 0.183
FWCF 40/108 0.596*~ 0.857** 0.581
FWCF .~ 25105 0.858* 0.757** 0.867**
FWCF 23.81/105 0.896** 0.743** 0.810**

Powar presented relativa to uprated power (3489 MWth)

" The analysis rosults presanted are from an earlier cycle exposure. The ACPR and LHGRFAC,
rosults are consaervatively used to establish the thermal limits.
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Table 5.5 EOC Turbine Control Valve
Slow Closure Analysis Results

ATRIUM-9B GES
Slow Valve Power*/Flow
Event Characteristics (%rated/%rated) ACPR  LHGRFAC, ACPR
LRNB 1 TCV closing at 2.0 sec 100/105** 0.420 0.802 0.461
LRNB 1 TCV closing at 2.7 sec 100/105** 0.419 0.899 0.461
LRNB 2 TCVs closing at 7.75 sec 100/105** 0.219 1.057 0.233
LRNB 1 TCV closing at 2.0 sec 100/81** 0.369 0.928 0.421
LRNB 2 TCVs closiné at'7.75 sec 100/81** 0.198 1.107 0.223
LRNB 1 TCV closing at 2.0 sec 80/105* * 0.432 0.911 0.466
LRNB 2 TCVs closing at 2.0 sec 80/105" 0.527 0.882 0.568
LRNB 2 TCVs closing at 7.75 sec 80/105** 0.283 1.014 0.314
LRNB 1 TCV closing at 2.0 sec 80/57.2** 0.504 0.811 0.548
LRNB 2 TCVs closing at 2.0 sec 80/57.2" 0.520 0.928 0.564
LRNB 2 TCVs closing at 7.75 sec, 80/57.2** 0.277 1.115 0.305
2 TCVs closing at 2.7 sec
LRNB 1 TCV closing at 2.0 sec 60/105** 0.432 0.932 0.461
LRNB 2 TCVs closing at 7.75 sec B0/105** 0.346 1.001 0.370
LRNB 1 TCV closing at 2.0 sec 60/35.1** 0.591 0.991 0.585
LRNB 1 TCV closing at 2.0 sec 40/105" 0.828* 0.759% 0.824
LRNB 1 TCV closing at 2.0 sec 25/105" 0.992° 0.707} 0.984%
TLRNB 1 TCV closing at 2.0 sec 23.81/105'  1.011° 0.699* 1.008*
LRNB 2 TCVs closing at 7.75 sec 23.81/105" 6.877 0.721 0.954
LENB w/ 1 TCV closing at 2.0 sec 100/105** 0.363 .'0,944 0.3986
FHOOS

i

** Scram initiated by high neutron fiux.

T Scram initiated by high dome pressure.

¥ The analysis results presented are ir
results are conservatively used to es

Siemens Power Corporation

Power presented relative 1o uprated power {3489 MWth).

om an earlier cycle ex
tablish the thermal |

posure. The ACPR and LHGRFAC,

imits.
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Table 5.6 EOC Recirculation Pump Trip and
Feedwater Heater Out-of-Service Analysis Results

ATRIUM-98 GES
Power*/Flow
Event (%rated/%rated) ACPR LHGRFAC, - ACPR
LRNB 100/105 0.332 0.954 0.375
LRNB 100/81 0.305 0.948 0.354
FWCF 100/105 0.358 0.833 0.391
FWCF 100/81 0.307 0.968 0.342
FWCF 80/1~05 0.419 0.911 0.448
FWCF 80/57.2 0.300 1.007 0.3283
FWCF 60/105 0.508** 0.882 0.523
FWCF 60/35.1 0.212 1.104 0.226
FWCF 40/105 0.705** 0.804>~> 0.664
FWCF 25/105 1.073** 0.673** 1.082**
1.146*

FWCF 23.81/105 1.125*~ 0.658**

Power presented relative 1o uprated power (3489 MW1th}.

©° The analysis results presented are from an earlier cycle exposure. The ACPR and LHGRFAC,

results are conservatively used to establish the thermal limits.

Siemens Powar Corporatian
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Figure 5.1 EOC Feedwater Heaters Out-of-Service
Power-Dependent MCPR Limits for ATRIUM-9B Fuel
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Figure 5.4 Abnormal ldle Recirculation Loop Startup
Power-Dependent MCPR Limits for ATRIUM-9B Fuel
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Power-Dependent MCPR Limits for ATRIUM-9B Fuel
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Figure 5.8 EOC Turbine Bypass Valves Out-of-Service
Power-Dependent LHGR Muttipliers for ATRIUM-9B Fuel
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Figure 5.12 EOC Recirculation Pump Trip Out-of-Service
Power-Dependent MCPR Limits for GES Fuel
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LHGR Multipliers for ATRIUM-9B Fuel
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Figure 5.16 EOC Turbine Control Valve Slow Closure and/or
Recirculation Pump Trip and Feedwater Heaters Out-of-Service
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Table 7.1 ASME Overpressurization Analysis Results
102%P/105%F
Peak Peak . Maximum Maximum
£ ; Neutfon Heat Vessel Pressure Dome
ven Flux Flux Lower Plenum Pressure
{%rated) - {%rated) {psig) - - {psig)
MSIV 425,43 135.28 1320.26 1291.12
TCV 708.96 142.84 1318.41 1287.56
TSV 710.28 142.85

1318.41 1287.55

Siamons Powar Carporation
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Administrative Technical Requirements - Appendix A
L1CS Reload Transient Analysis Results

Attachment 4

ARTS Improvement Program Analysis, Supplement 1 (Excerpts)

LaSalle Unit 1 Cycie 9 May 2000



Administrative Technical Requirements - Appendix A
L1C9 Reload Transient Analysis Results

TOP/MOP and MAPFACp Requirements

Limiting Power Equipment TOP MOP Calculated Generic

AOO Out of MAPFAC; MAPFAC,
‘ Service

LRNBP 100 No EOOS 24.9 25.2 1.0 1.0
LRNBP 100 RPT OOS 30.3 30.6 1.0 1.0
FWCF 100 TBV O0S 28.7 30.0 1.0 1.0
FWCF 25 No EOOS 50.1 52.0 0.83 0.61
FWCF 25 RPT OOS 571 59.0 0.83 0.61
FWCF 25 TBV O0S 62.7 64.5 0.79 0.61

(a) Based on the GE9/10 LHGR Improvefnent Report, the MAPFACs are applied to LHGR (Reference 24)

LaSalle Unit 1 Cycle 9 May 2000



Administrative Technical Requirements - Appendix A
L1C9 Reload Transient Analysis Results

Attac_‘hment 5

TCV Slow Closure Analysis (Excerpts)

LaSalle Unit 1 Cycle 9 May 2000



Administrative Technical Requirements - Appendix A
L1C9 Reload Transient Analysis Results

Table 4. - TOP and MOP Values for the Off-rated Transient Events

LRNBP, One TCV Slow LRNBP, All TCV Slow
Closure at 50%/s, 3 TCV Fast Closure at 19%/s
Closure
Calculated TOP 26.17 49.27
Calculated MOP 26.17 55.30
Adjusted MOP | 60.83
Required MOP 38.0
Required MAPFAC 0.62
Limiting MACFAC 0.60 (a)

Note : (a) Based on Figure 3.2-2 in COLR.

(b) Based on the GE9/10 LHGR Improvement Report, the MAPFACs are applied to LHGR
(Reference 24)

LaSalle Unit 1 Cycle 9 May 2000



