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6.0 _ Transient Analysis for Thermal Margin - EOD/EOOS Combinations
. This section describes the transient analyses performed to determine the MCPR and LHGR
operating limits to support operation in the coastdown and combined FFTR/coastdown extended

operating domains in conjunction with the following EOOS scenarios:
Feedwater heaters out-of-service (FHOOS) — 100°F feedwatertemperature reductlon
1 recirculation pump loop (SLO). o
Turbine bypass system out-of-service (TBVOOS)

Recirculation pump trip out-of-service (no RPT). )
Slow closure of 1 or more turbine control valves and/or no RPT.

Each of the EOOS scenarios presented also includes the failure of 1 SRV.

‘Results of the llmmng transnent analyses are used to estabhsh MCPR, hmns and LHGRFAC,
mumpllers to support operatlon in the combmed EODIEOOS scenarios. All combined -
EODIEOOS analyses were performed with TSSS mserhon times.

As dISCUSSEd in Reference 9, the base case MCPR safety limit for two-loop operatlon remams
applicable for operation in the combined EOD/EOOS scenarios with the exception of smgle—loop
operation. Also, the flow-dependent MCPR and LHGR analyses described in Section 3. 4 remain

applicable in all the combined EODIEOOS scenanos

6. ‘l C‘oastdown W'th EOOS

The impact of EOOS scenarios on coastdown operatlon is discussed below . The MCPR, llmlts
and LHGRFAC, values established for nominal coastdown operallon remain appllcable for
coastdown operation with 1 safety/relief valve out-of-servuce up to2 TlPOOS (or lhe equwalent
number of TIP. channels) and up to 50% of the LPRMs" out-of-semoe (Reference 9).

6.1.1 Coastdown With Feedwater Heaiers Out-of-Service - ©

The discussion and results presented in Sectlon 4,3 for comblned FFTR/coastdovm operatlon

are applicable to coastdown operation with FHOOS.

. 2w s ea
[ -k

6.1.2 CoasldowanltH bne R4eclrculalion Loop )

The impact of SLO at LaSalle on thermal limits was presented in Reference 9. The only impact
is on the MCPR safety limit. As presented in Section 3.2, the single-loop operation safety limit is
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'(').01 greater than the two-loop operating limit (1.12 compared to 1.11). The base case
coastdown ACPRs and LHGRFAC, multipliers remain applicable. The net result is an increase
to the base case coastdown MCPR, limits of 0.01 as a result of the increase in the MCPR safety

limit.
6.1.3 Coastdown With TBVOOS

The exposure extension during coastdown can make the effects of the pressurization transients
more severe. The TBVOOS assumption also increases the severity of pressurization events.

The nominal coastdown analysis for the 'lc;ad‘ rejection event is pei'fon'ned assuming the turbine
bypass system is inoperable, Therefore, the impact of the TBVOOS on the load rejection event

is included in the nominal coastdown results.

The FWCF event was evaluated to ensure appropriate MCPR,, limits and LHGRFAC, values are
established to support coastdown operation with TBVOOS. The results of the Cycle 9
coastdown FWCF with TBVOOS analyses for both ATRIUM-9B and GES9 fuel are presented in
Table 6.1. Figures 6.1 and 6.2 show the ATRII..{M-QB MCPR, limité and LHGRFAC, multipliers
that support coastdown operation with TBVOOS. The coastdown with TBVOOS MCPR, limits

for GES fuel are presented in Figure 6.3. o

6.1.4 Coastdown With No RPT

To ensure that appropriéte MCPR, limits and LHGRFAC, multipliers are established to support
coastdown operation with no RPT, analyses were performed for LRNB and FWCF events with
RPT assumed inoperable, The results of the Cycle 9 coastdown no RPT analyses for both
ATRIUM-9B and GES fuel are p@sgnted in Table 6.2. Figures 6.4 and 6.5 show the
ATRIUM-SB MCPR,, limits and i.HGF;_FACp multipliers that support coastdown operation with no
RPT. The coastdown with no RPT MCPR, limitfsllfor GES fuel are presented in Figure 6.6.

6.1.5 Coastdown With Slow Closure of the Turbine Control Valve

The slow closure of the turbine control valve event changes the characteristics of the LRNB
event in that no direct scram or RPT occurs on valve position. The effect of the increase in
exposure resulting from coastdown operation can make the event more severe. The ACPR and
LHGRFAGC, results are presented in Table 6.3, While the TCV slow closure analysis is performed
without RPT on valve position, it does not necessarily bound the LRNB no RPT or FWCF no RPT
events at all power levels because the slow closing TCV provides some pressure relief until it
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completely closes Therefore, the MCPR; limits’ and LHGRFAC,, multrphers for the coastdown with

TCV slow closure scenario are established uising the hmrtlng of the coastdown no RPT résults
reponed in Section 6.1.4 or the TCV slaw closure results -

Figures 6 7 and 6.8 present the ATRIUM-9B coastdown with TCV slow closure and/or no RPT
MCPR, llmrts and LHGRFAC,, multipliers and Figure 6.9 presents the coastdown wrth TCV slow
closure andlor no RPT GE9 MCPR; limits. . - .- - - ) : -

6.2 - Combined FFTR/Coastdown With EOOS

The |mpact of EOOS scenanos on combmed FFI' Rlcoastdown operation is discussed below.
The FFTRIcoastdown MCPR, limits and LHGRFAC, values established for combined-
FFTR/coastdown operation remain applicable for FFTR/coastdown operation with 1 safety/relief
valve out-of-service, up to 2 TIPOOS (or the equivalent number of TIP channels) and up to 50%

of the LPRMs out-of-servxce (Reference 9).:

'

6.2.1.© Combined FF-'rR/Coastdown Wrth One Recrrculatron Loog e e e

fs

,The |mpact of SLO at LaSaIIe on thermal lrmrts was presented in Reference 9. The only lmpact

is on the MCPR safety Irmrt. As presented in Section 3.2, the single-loop operation safety limit is
0.01 greater than the two-loop operatmg limit (1.12 compared to 1.11). The base case -
FFT Rlcoastdown ACPRs and LHGRFAC,, multipliers remain applicable. The netresultisan *
increase to the base case FFTRIcoastdown MCPR,, limits of 0.01 as a result of the increase in .

H

theMCPRsafetylrmrt N et T e

St

»

PR

6.2.2 Comblned FF'T‘ RlCoastdown With TBVOOS

The exposure extensron and decrease in core_ mlet enthalpy during combined FFTR/coastdown -
operation’ can make the effects of the pressunzatron transients more severe. The TBVOOS - . -
assumptron alsoi rncreases the seventy ot pressunzatron events. The nominal FFTR/coastdown
analysis for the load rejectlon event rs performed assuming the turbine bypass system is
inoperable. Therefore, the impact of the TBVOOS on the load rejection event is included in the

nominal FFTR/coastdown results.

The FWCF event was evaluated to ensure appropriate MCPR; limits and LHGRFAC, values are
established to support combined FFTR/coastdown operation with TBVOOS. The results of the
Cycle 8 FFTR/coastdown FWCF with TBVOOS analyses for both ATRIUM-9B and GES fuel are
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prés’énted in Table 6.4. Figures 6.10 and 6.11 show the ATRIUM-9B MCPR, limits and
LHGRFAC, multipliers that support combined FFTR/coastdown operation with TBVOOS. The
FFTR/coastdown with TBVOOS MCPR, limits for GE9 fuel are presented in Figure 6.12.

6.23  Combined FFTR/Coastdown With No RPT

'To ensure that appropriate MCPR; limits and LHGRFAC, multipliers are established to support
FFTR/coastdown operation with no RPT , analyses were performed for LRNB and FWCF events
with RPT assumed inoperable, The results of the Cycle 9 FFT i-'%lcoastdown no RPT arnalysés for
both ATRIUM-SB and GES fuel are presented in Table 6.5, Figures 6.13 and 6.14 show the
ATRIUM-9B MCPR,, limits and LHGRFAC, rﬁuﬂipfiers that support combined FFTR/coastdown
operation with no RPT. The FFTR/coastdown with ho RPT MCPR, limifs for GES fuel are

presented in Figure 6.15.

6.2.4 Combined FFTR/Coastdown With Slow Closure of the Turbine Control Véu

Slow closure of the turbine control valve changes the characteristics of the LRNB event in that
no direct scram or RPT occurs on valve position. While the decrease in steam flow due to the ‘
FFTR tends to lessen the sevé"'ntyt of fhe event, the FFTR/coastdown exposure extension may
have the opposite effect. The ACPR and LHGRFAC; results are presented in Table 6.6. While the
TCV slow closure analysis is performed without RPT on valve position, it does not necessarily
bound the LRNB no RPT or FWCF no RPT events at all power levels because the slow closing
TCV provides some pressure relief until it completely closes. fﬁérefore, the MCPR,;, limits and
LHGRFAC, multipliers for the combinéd FFTR/coastdown with TCV slow closure scenario are
established using the limiting of the FFT Rlcoastdclawn no RPT results reported in Section 6.2.3 or

the TCV slow closure results. ;

|

Figures 6.16 and 6.17 present the ATRIUM-9B combined FFTR/coastdown with TCV slow
closure and/or no RPT MCPR, limits and LHGRF'AC, multipliers and Figure 6.18 presents the
FFTR/coastdown with TCV slow closure and/or no RPT GES MCPR; limits.
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Table 6.4 Coaétd&vﬁ "i'lhli'bibe‘ By;;ass Valves
W \ Out-of-Service Analysis Resuits
) " Power / Flow ATRIUM GES.
o o (%rated?
Event % rated) ACPR LHGRFAC, ACPR
" "FWCF | 1007105 :0.33 1.01 0.42
T rwer | sor10s .0.37 1.01° " 0.40
7 PWCF |- 607105 0.42 1.00° '0.46
T pweF | 407105 0.54 1.00 0.55'
“PWCF | 2571087 | " oss 1,08 0.88
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Table 6.2 Coastdown Recirculation Pump Trip
Out-of-Service Analysis Results
Power / Flow ATRIUM GE9
(% rated /
Event % rated) ACPR LHGRFAC, - ACPR
LRNB 100/ 105 0.44 ~ 089 0.56
LRNB 80/105 0.42 0.91 0.45
LRNB 607105 0.39 0.91 0.47
LRNB 407105 0.39 - 0.87 0.41
LRNB 257105 0.29 1,01 0.28
FWCF 1007105 0.32 0.96 0.42
FWCF 807105 6.35 0.98 0.38
FWCF 60/ 105 0.39 0.99 0.44
FWCF 40/ 105 0.47 0.97 0.48
FWCF 2517105 0.86 1.06 0.88
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Table 6.3 Coastdown Turbine Control Vaive
Slow Closure Analysis Results

o T D siow . - | Power/Flow. | - ATRIUM-SB. GE9
c e ) "Valve . - . |- (% rated/ ---
““Event’ | '~ Characteristics %rated) .|, ACPR |LHGRFAC,| ACPR
LRNB | 1TCV Closingat 2.0 sec - |. 100/105* | 044 | ‘03 0.55
LRNB ~ | 17CV closingat 2.0 sec :|- 80/105* .| 045 | 084 . | o0.48
“"LRNB | 1TCV dosingat 2.0 sec .| .80/108' |- 0.52 oss | o055
LRNB * | 1TCV closing at 2.0 sec .| .60/105" 050 | 09 - | 061
LRNB ~ | 1TCV ‘closing af 20 sec | 407108t 0.79 0.87 0.78
LRNB 1TCV closing at 2.0 sec 257105 0.99 0.74 0;93

Scram initiated by high-neutron flux,
?  Scram initiated by high dome pressure

Siermens Power Comoration
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Table 6.4 FFTR/Coastdown Turbine Bypass Valves

Out-of-Service Analysis Results :
Power / Flow ATRIUM GE®
(% rated / -

Event % rated) ACPR LHGRFAC, ACPR
FWCF 100/.105 0.32 1.03 0.35
FWCF 807105 0.36 . 1.03 0.40
FWCF 60/ 105 0.44 1.01 0.47
FWCF 407105 0.60 1.07 0.59
FWCF 257105 1.10 0.85 1.12
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Table 6.5 FFTR/Coastdown Recirculation Pump Trip
Out-of-Service Analysis Results

~r o

5
“

- Power / Flow -

(% rated/ -
% rated) -

ATRIUM

;GEB )

TTAcPR

_LHGRFAC, - |-

. ACPR

~ 100/ 1086

039

082 .

0.41.

., 038

0.94 -t

L 044

807105~

60/105 °

4o

082 .

‘. }: 0.41 .

* FWCF

“ig0ii0s

... 032

' 0.97

034 - ¢

" FWCF

/105

. ..036:

098

1041

- "FWCF

60/105

0.43

0.96

0.46

FWCF

40/105

0.56

0.91

0.56

FWCF

257105

1.10

0.85

1.12
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Table 6.6 FFTR/Coastdown Turbine Control Valve
Slow Closure Analysis Results
Slow Power / Flow ATRIUM-SB GES9
Valve (% rated /

Event Characteristics % rated) ACPR | LHGRFAC,| ACPR
LRNB 1TCV closing at 2.0 sec 100/ 105° 0.39 0.98 0.40
LRNB 41TCV closing at 2.0 sec 80/105* 0.38 0.98 0.42
LRNB 1 TCV closing at 2.0 sec 80/ 105" 0.49 0.98 0.52
LRNB 1 TCV closing at 2.0 sec 60/ 105' - 0.60 0.94 0.58
LRNB 1TCV closingat 2.0 sec | 407105 '0.72 0.83 0.71
LRNB 1TCV closingat 2.0 sec | ' 257105t 0.98 0.76 0.83

Scram initiated by high-neutron flux.

t  Scram initiated by high dome pressure

Siemens Power Corporation
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Figure 6.4 Coastdown Turbine Bypass Valves Out-of-Service
Power-Dependent MCPR Limits for ATRIUM-SB Fuel
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Power-Dependent MCPR Limits for GE9 Fuel
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Figure 6.4 Coastdown Reclrcﬁlaﬁon Pump Trip Out-of-Service
Power-Dependent MCPR Limits for ATRIUM-9B Fuel
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Figure 6.6 Coastdown Recirculation Pump Trip Out-of-Service
Power-Dependent MCPR Limits for GES9 Fuel
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MCPR Limits for ATRIUM-9B Fuel
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Figure 6.8 Coastdown Turbine Control Valve Slow Closure and/or
Recirculation Pump Trip Out-of-Service Power-Dependent
LHGR Muiltipliers for ATRIUM-9B Fuel
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Figure 6.10 FFTR/Coastdown Turbine Bypass Valves Out-of-Service
Power-Dependent MCPR Limits for ATRIUM-9B Fuel
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Figure 6.11 FFTR/Coastdown Turbine Bypass Valves Out-of-Service
Power-Dependent LHGR Multipliers for ATRIUM-SB Fuel
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Figure 6.12 FFTR/Coastdown Turbine Bypass Valves Out-of-Service
Power-Dependent MCPR Limits for GE9 Fuel
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Figure 6.13 FFTR/Coastdown Recirculation Pump Trip Out-of-Service
Power-Dependent MCPR Limits for ATRIUM-SB Fuel

Siemene Prwer Cinmnratinn



EMF-2440

Figure 6.14 FFTR/Coastdown Rec
- Power-Dependent LHGR M

Siemens Power Corporation

]

LaSalle Unit 2 Cycle 8 Revision 0
Plant Transient Analysis Page 6-24
1.30 ‘
1.25 1 * LRNS
* FWCF
1207 ——LHGRFACP
118
1.101
1.0
1.00 1
g . . .
§ 0.85 . . .
0.90 1 *
0.85
m -
0.75 -
0.70 -
0.85
0.80
0 10 20 «© . 80 ) ) %0 100 110
Power (% of Rated)
Power LHGRFAC,
(%) Multiplier
100 ! 0.88
- 60 \ 0.88
25 ! 0.65
25 0.65
0 0.65

i}'culation Pump Trip Out-of-Service
ultipliers for ATRIUM-9B Fuel



EMF-2440

' LaSalle Unit 2 Cycle 8 - Revision 0
Plant Transient Analysis Page 6-25
2851 —
" * LRNB
L2781 » FWCF
2851
248 1
m e
m -
215 1
€ 208
.
185 1
1.75 1
1.85 1
1487 . : .
145 1
135 1
125 1 ) -
i ‘11115‘
[+] 10 20 0 40 80 ] 70 20 80 100 110
Power (% of Rated)
Power ~ MCPR,
(%) " Limit
100 1.67
- 60 1.67
-25 2.30
25 2.35
2.85

Flgure 6.15 FFTR/Coastdown Recirculation Pump Trip Out-of-Service
Power—Dependent MCPR Limits for GE9 Fuel -

Qismane Prwar Marmaratinn

4$s§~




EMF-2440

LaSalle Unit 2 Cycle 9 Revision 0
v' Plant Transient Analysis Page 6-26
285+ ,
275 * Slow TCV Closurs
n" ; ' " * LRNBNoRPT
268 * FWCF No RPT
2551 ——OWMCPR
2451
zas -
225 - .
2151
2 ]
-4 208 4
§ Las.
1.85 1 .
1.75 1 .
1“ P -
1.55 4 .
’-‘5 e . :
1.35 .
125 1 !
1.18
(/] 10 20 x 40 ' %0 €0 70 20 -] 100 110
Power (% of Rated)
Power MCPR,
(%) Limit
100 1.58
80 ! 1.62.
80 { 1.70
25 ' 2.30
25 2.35
0 2.85
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7.0 Maximum Overpressurization Analysis

This section describes the maximum overpressunzatlon analyses performed to demonstrate

compliance with the ASME Boiler and Pressure Vessel Code. The analysis shows that the

safety/relief valves at LaSalle Unit 2 have sufficient capacity and performance to prevent the
pressure from reaching the pressure safety llmit of 110% gf the design pressure.

2
oy, %
i H

74  DesignBasls R

The MSIV closure analysrs was performed wnh the SPC plant slmulator code COTRANSA2
(Reference 4) at a powerfflow state po:nt of 102% of. uprated power/1 05% flow. Reference 9
mdrcates that an 'EOFP + 1000 MWd/MTU exposure is limiting for the overpressunzatron
analysis. The following assumptions were made in the analysis.

o The most critical active component (direct scram on valve position) was assumed to fail.
However, scram on high-neutron flux and high-dome pressure is available.
. At ComEd's request, analyses were performed to determine the minimum number of the

highest set point SRVs required to meet the ASME and Technical Specification pressure
limits. It was determined that having the 10 highest set point SRVs operable will meet
the ASME and Technical Specification pressure limits. In order to support operation with
1 SRV out-of-service, the plant configuration needs to include at least 11 SRVs. As per
ASME requirements, the SRVs are assumed to operate in the safety mode.

. TSSS insertion times were used.

. The initial dome pressure was set at the maximum allowed by the Technical
Specifications (1035 psia).

. An MSIV closure time of 1.1 seconds was assumed in the analysis.

. EOC RPT is assumed inoperable; ATV\{S (high-dome pressure) RPT is available.

7.2 Pressurization Transients

Results of ana!ysis for the MSIV closure event _‘;nitiated at 102% power/105% flow are presented
in Table 7.1. Figures 7.1-7.5 show the response of various reactor plant parameters to the
MSIV closure event. The maximum pressure of 1346.2 psig occurs in the lower plenum at
approximately 4.4 seconds. The maximum dome pressure of 1319.9 psig occurs at

4.6 seconds. The results demonstrate that the maximum vessel pressure limit of 1375 psig and
dome pressure limit of 1325 psig are not exceeded.
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Table 7.1 'ASME'Overpres;s'urization Analysis Results
102%P/105%F
Peak Peak Maximum Maximum
Neutron Heat Vessel Pressure Dome
Flux Flux Lower-Plenum Pressure
Event (% rated) (% rated) (psig) (psig)
MSIV closure 373.7 136.6 1346.2 1319.9

Siemens Power Corporation
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,I}ppgnc.l'ix A . Power-Dependent LHGR LimItGene(at!pn B
The linear heat generationrate (LHGR) operating limit is established to ensure that the steady-
state LHéR (SSLHGR) limit is protected during normal operation and that the protection against
) power transient (PAPT) LHGR limit is protected during an anticipated operational occurrence
(AOO). To ensure that the LHGR operating limit provides the necessary protection during
operation ét ofi-rated conditions, adjustments to the SSLHGR limits may be necessary. These
adjustments are made by applying power and flow-dependent LHGR multipliers (LHGRFAC, and
LHGRFAC,, respectively) to the SSLHGR limit. The LHGR operating limit (LHGROL) for a given
operating conditionis determined as follows:

LHGROL = min [LHGRFACp x SSLHGR, LHGRFAC¢ x SSLHGR]

The power-dependent LHGR multipliers (LHGRFAC,) are determined using the heat flux
excursion experienced by the fuel during AOOs. The heat flux ratio (HFR) is defined as the ratio
of the maximum nodal transient heat flux over the maximum nodal heat flux at the initiation of
the transient. The HFR provides a measure of the LHGR excursion during the transient. The
PAPT limit divided by the SSLHGR limit provides an upper limit for the HFR to ensure that the
PAPT LHGR limit is not violated during an Aod. LHGRFAC; is set equal to the minimum of the
PAPT/SSLHGR ratio over HFR, or 1.0. Based on the ATRIUM-9B LHGR limits presented in
Reference A-1, LHGRFAC, is established as fo'!lows:

PAPT ,
SSLHGR 1.35

HFR = Qe
)

max0

¥

i 1.35
LHGRFAC, = mi 1.
p = Min [HFR 1 0]

In some cases, the established MCPR limit precludes operation at the SSLHGR limit. This
allows for a larger LHGR excursion during the transient without violating the PAPT LHGR limit.
This approach was used to provide less restrictive LHGRFAC, multipliers for some cases.
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TOP/MOP and MAPFACe Requirements

u
b

Limiting Power Equipment TOP MOP Calculated Generic

AOO Out of MAPFACp MAPFACp
Service

LRNBP 100 No EOOS 249 25.2 1.0 1.0
LRNBP 100 RPT O0OS 30.3 30.6 1.0 1.0
FWCF 100 TBV 00S 28.7 30.0 1.0 1.0
FWCF 25 No EOOS 50.1 52.0 0.83 0.61
FWCF 25 RPT OOS 57.1 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 Improvement Report, the MAPFACs are applied to LHGR
(Reference 19)

LaSalle Unit 2 Cycle SA November 2002
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Table 4 - TOP and MOP Velues for the 6ﬁ-rated Transient Events

Technical Requirements Manual - Appendix J
L2C9A Reload Transnent Analy3|s Results

-LRNBP, One TCV Slow - | - LRNBP, Al 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 ~ . 082

< | Limiting MAci-'Ac; R ) 0,60 (a)

Note:: (a) Based on Figure 3.22inCOLR. = ?

" (b) Based on the GE9/10 LHGR Improvement Report ‘the MAPFACSs are applied to
LHGR (Reference 19)

%
B

LaSalle Unit 2 Cycle 9A November 2002 ~
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LaSalle Unit 2 Cycle 9 Operating Limits
for Proposed ITS Scram Times and
Corrected Fuel Thermal Conductivity

LaSalle Unit 2 Cycle SA November 2002
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Framatome ANP Richland, Inc. Proprietary

/ RAMATOME AP

* DEG:01:046 . “ S

March 22, 2001 B

Dr. R. J. Chin e T
Nuclear Fuel Services (Suite 400) «

Exelon Corporation
1400 Opus Place -
Downers Grove, IL 6051 5—5701

Dear Dr. Chin:

LaSalle Unit 2 Cycle 9 Operating Limits for Proposed ITS Scram Tlmes and
Corrected Fuel Thermal Conductivity R

LaSalle County Nuclear Statian Unit 2 Technical Specifications, as amended.

Ref: 1:
Ref: 2: EMF-2440 Revision 0, LaSalle Unit 2 Cycle 9 Plant Transient Analysis, Siemens
. Power Corporation, October 2000

Ref: .3: EMF-2437 Revision 0, LaSalle Unit 2 Cycle 9 Reload Analysis, Siemens Power
Corporation, October 2000.

Ref: 4: Letter, D. E. Garber (FRA-ANP) to R. J. Chin (Exelon), “LaSalle Unit 2 Cycle 8 ‘
Base Case Operating Limits for Proposed ITS Scram Times,” DEG:01:014,
January 18, 2001.

Ref: 5: Letter, D. E. Garber (FRA-ANP) to R. J. Chin (Exelon), “Transmittal of Condition

Report 8191," DEG:01:038, February 27, 2001.

4
1

t

Exelon has proposed replacing the current Technical Specifications (Referenoe 1) with
Iimproved Technical Specifications (ITS) during LaSalle Unit 2 Cycle 9 (L2C9) operation.
The operating limits for L2C9 (References 2 and 3) are established consistent with the
scram times presented in Reference 1 and are not consistent with the proposed ITS
surveillance times. Exelon has requested that FRA-ANP perform analyses to support a
mid-cycle transition to the ITS for base case operation and one equipment out-of-service
(EOOS) scenario. Reference 4 described the determination of analytical scram times
consistent with the ITS and provided base case operating limits. Reference 5 identifies an
error in the fuel thermal conductivity used in the transient analyses for LaSalle, including the

analyses provided in Reference 4.

Framatome ANP Richland, Inc.

2101 Hom Rapids Road Tel:  (509)375-8100
Richiand, WA 89352 Fax  (509)375-8402



Framatome ANP Richland, Inc. Proprietary

Dr. R. J. Chin DEG:01:046
March 22, 2001 - Page 2

The attachment provides the L2C9 base case and slow TCV closure/FHOOS and or no
RPT transient analysis results and operating limits using the analytical scram times and the
corrected fuel thermal conductivity. The base case operation limits provided in the
attachment supercede those transmitted in Reference 4.

Very truly yours,

(TGt —

David Garber
Project Manager

slg
Enclosure
cc: P.Kong
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S ‘ LaSalle Unit 2 Cycle 9 Operating Limits
Coe " . - - forProposed ITS Scram Times and Corrected
Fuel Thermal Conductivity . =

Limiting Condition for Operation (LCO) 3.1.3.3 of the current LaSalle U'nit 2 Teehniwl Specihc'ations
(Reference 1) specifies the average scram msertzon times of all operable control rods. The average
control rod insertion times must not exceed the scram times for the requnrements of LCO 3.1. .3 3to

be met. Exelon is planning to implement Improved Technical Specifications (ITS) for LaSalle Unit 2
during Cycle 8. The scram surveillance times in the proposed ITS are slnghtly more restrictive than
those presented in Reference 1 Additionally, the surveillance requurement for the ITS is that each
rod must meet the scram txmes The LaSalle Unit 2 Cyde 9 (L2C9) operatlng llmits (References 2
and 3) are based on the average soram tlmes presented in Referenoe 1. Therefore the Ilmlttng

transient analyses used to set the operating limits provided i in References 2 and 3 must be -
reanalyzed wrth revised scram times in order to support the mid-cycle |mplementat|on of the ITS

FRA-ANP prowded proposed ITS survelllanoe scram tlmes to Exelon in Referenee 4, Table 1. The
‘Reference 4 analybcal scram tlmes are presented m Table 1 for completeness e

FRA-ANP infoi'med Exelon of an ermor in the fuel thermal conductivity used in COTRANSA2
calculat:ons (Referenoe 5). The analysns results presented in Tables 2 and 3 include the effect of the

= .

PN

correctedfuelthennal oonduebvity e ST

- » e -
2y a0 e 2o

‘ Reference 9 prowded a dzsposmon of LOCA and UFSAR events for ITS scram ttmes for LaSalle.

"

The Reference 9 disposition remains applicable.

~ i-u’:f.:, s mn-

Base Case Operation
Reference 4 prov:ded base case operatlng llmlts for the proposed ITS scram times. After '
Reference 4 was issued, FRA-ANP lnfonned Exelon of an error in the fuel thermal conductivity used
in COTRANSA2 ‘calculations (Referenee 5) “The analyses prowded in Reference 4 have been .-
reanalyzed using the corrected fuel thermal conductivity. The results of these analyses are

presentedinTable2. ---. . ... . - ... . - Co .

T
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]

Figures 1 and 2 present the revised base case MCPR, limits for the ATRIUM™-9B* and GE9 fuel,
respectively. The sum of the L2C9 safety limit MCPR (1.11 per Reference 2) and the ACPR results

from Table 2 are also presented in Fgures 1and 2.

The Reference 2 base case LHGRFAC, multipliers and the LHGRFAC; results from Table 2 are
presented in Figure 3. Rewew of Flgure 3 shows that all of the ATRIUM-9B LHGRFAGC, results are

above the LHGRFAC,, mumphers. and therefore. the Reference 2 base case LHGRFAC,; multipliers

remain applicable for the proposed ITS scram times.

TCV Slow Closure/FHOOS and/or No RPT

Exelon requested that FRA-ANP' pm\}ide operating limits for the most limiting equipment out-of-
service (EOOS) scenano provided in Reference 2. Review of the Reference 2 limits shows that the
most limiting two-loop operatron EOOS scenario is TCV slow closure/FHOOS and/or no RPT.

The TCV slow closure/FHOOS and/or no RPT llmrts consider transient analysis results from the
following scenarios: TCV slow closure (up to all four valves), EOC RPT OOS, FHOOS, and a
combination of FHOOS and EOC RPT OOS. (Note: TCV slow closure analyses with FHOOS are
bound by TCV slow closure analyses at nominal feedwater temperature, and therefore, no specific
analyses are required for this scenario.) In order to reduce the workscope required to establish new
limits, only a subset of the analyses reported in Reference 2 have been reanalyzed. Review of
Figures 5.16, 5.17 and 5.18 in Reference 2 show that the TCV slow closure analyses are limiting for
all power levels above 25% power; the FWCF no RPT with FHOOS is limiting at 25% power.
Additionally, these figures show that there is consaderable margin between the analysis results and

the limits at power levels of 40% and 60%.

Teble 5.5 of Reference 2 was reviewed to determine which specific TCV slow closure analyses
required reanalysis to establish the limits. Tables 5.1 (FHOOS) and 5.4 (EOC RPT OOS) of
Reference 2 were also reviewed since the limits are applicable for EOC RPT OOS or FHOOS only.
Table 3 presents the analysis results required to adequately establish the slow TCV closure/FHOOS

and/or no RPT limits.

Figures 4 and 5 present the revised slow TCV closure/FHOOS and/or no RPT MCPR, limits for the
ATRIUM-9B and GES fuel, respectively. The sum of the L2C8 safety limit MCPR (1.11 per
Reference 2) and the ACPR results from Table 3 are also presented in Figures 4 and 5.

*  ATRIUM is a trademark of Framatome ANP
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| F‘gum 6 presents the revased slow TCV closure/FHOOS andlor no RPT LHGRFAC,, multlphers for
the ATRIUM-9B fuel.

The MCPR, limits and LHGRFAC, multipliers provided in Figures 46 protect operation with up to
<, four TCVs closing slowly, EOC RPT OOS, FHOOS and any combination of up to four TCVs closing
: - slowly, EOC RPT OOS and FHOOS. The only equipment out-of-service scenarios prowded in
" - Reference 2 not explicitly protected by the slow TCV closure/FHOOS and/or no RPT limits are
single-loop operation (discussed below), turbine bypass valves OOS, and abnormal startup of an idle

loop.
Comparison of turbine bypass valves OOS and the TCV slow closure/FHOOS and/or no RPT limits
in Table 2.2 of Reference 3 shows the TCV slow closurelFHOOS and/or no RPT limits clearly bound
the turbine bypass valves OOS l' mits. Consequently. applymg the TCV slow closureJFHOOS and/or
no RPT limits wnll protect operabon w:th the turbme bypass OOS N

No analyses were performed to address the abnormal startup of an idle Ioop Inmxts thh ITS scram
times and the correctéd fuel thermal conductnvity c ' : . )
QSingle-Loop Operation r S PR ? f T o
anures 1=3 provide the two-loop operatlon (TLO) MCPR, llmlts and LHGRFAC,, mumplners for base
case operatnon Reference 7 indicates that the consequences of base case pressunzatnon transients
- in smgle-loop operatlon (SLO) are bound by the consequences of the same transient initiated from
- the same powerlﬂow cond'rtlons in TLO and that the TLO base case ACPRs and the LHGRFAC,,
' multipliers remain appbwble for SLO. Referenoe 2 mdlcates the LZCQ TLO safety limit MCPR is
1.14 and the SLO safety limit MCPR is 1.12. S:noe the TLO ACPR results are apphwble to SLO, the
SLO ATRIUM-9B and GE9 MCPR, llmlts can be determined by adding 0 01 to the base case
operation MCPR, hmits provided in Fi gures 1 and 2 to account for the increase in safety limit MCPR.

The base case LHGRFAC, mumpl'ers shown m F' gure 3 remam apphcable for SLO

The conclusion that TLO ACPR results generally bound SLO results has been démonstrated for both

base case operation and some equipment out-of-service scenarios for other BWRs. Although

specific L2C9 analyses for a combination of TCV slow closure/FHOOS and/or no RPT in SLO have

not been performed, FRA-ANP expects the TLO operation ACPR results would remain applicable in )
SLO for this scenario. Therefore, SLO MCPR, limits for TCV slow closure/FHOOS and/or no RPT

can be determined by adding 0.01 to the TCV slow closure/FHOOS and/or no RPT MCPR, limits
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reported in Figures 4 and 5 to account for the increase in safety limit MCPR. The Figure 6 TCV slow
closure/FHOOS and/or no RPT LHGRFAC, multipliers remain applicable for SLO.

.GE9 Mechanical Limits

Reference 6 provides an evaluation of the GES mechanical limits for L2C9. An evaluation of the GES
mechanical limits for the rated power analyses reported in Tables 2 and 3 was performed. It has
been demonstrated that the maximum nodal power ratio history curve for the analyses are bound by
the previously approved L2C9 curve. Therefore, it is FRA-ANP's position that no further evaluation

of the GE9 me_manim'l limits is required.
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- R 080 I | . 162 0.85
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S S o
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The 0.20-second delay is considered a nominal value that cannot be verified by the plant.” Therefore, the -
transient analysis calculations are performed to bound a range of no delay (linear insertion from start signal
to notch 45) to a delay value just before notch 45. This is consistent with the information provided in

f/’
-
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Table 2 Base Case Transient Analysis Results
With Proposed ITS Scram Times and
Corrected Fuel Thermal Conductivity
" ‘ Peak Peak
Power ATRIUM-9B- | ATRIUM-9B GES Neutron Flux Heat Flux
{ Flow ACPR LHGRFAC, ACPR (% rated) (% rated)
LRNB
100/ 105 0.30 1.01 0.40 424 127
100/ 81 0.30 1.01 0.40 427 127
807105 0.30 1.03 0.40 342 100
80/57.2 0.30 106 0.40- 246 95
' FWCF
1007105 0.26 1.09 0.32 301 123
. 807105 0.28 1.05* 0.36 268 101
607105 0.37% 1.01* 0.42 173* 7
407105 0.53* 0.93 0.59* 112* 58*
257105 o.s2* 0.77 0.90* 73* 45*

*  The analysis results presentéd are from an eiposure prior to EOC. The ACPR and LHGRFAG,; resuits are
conservatively used to establish the thermal limits.
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- Table 3 EOOS Transient Analysis Results
With Proposed ITS Scram Times and
) Corrected Fuel Thermal Conductivity :
Power Slow Valve ATRIUM-9B | ATRIUM-GB GE9
I Flow Characteristics ACPR - LHGRFAC, ACPR
Slow
TCV Closure
100/105* |1 TCVclosing in2.0seconds | . - 0.42 0.93 0.52
80/57.2* 1 TCV closing in 2.0 seconds 0.51 0.97 0.75
_ 80/105"_ _..[2TCV dosing in 2.0 seconds 0.54% 0.94 0.58¢
80/57.2" 2 TCV closing in 2.0 seconds’ 0.59 0.85 0.85
"257105" """ 1 TCV closing in 2.0 seconds 1.00 0.75 - 0.85 4 )
'i- - LRNB
No RPT
1007105 NA - 1 040 0.89 0.51
; With FHOOS
‘257105 " NALC ~f 1,088 0.68* 1.13*
* "No RPT With FHOOS
25/105 NA 1.04* 0.67* . 1113

*  Scraminitiated by high neutron flux.
t  scram initiated by high dome pressure.

*on
P

)

.&‘.‘ "

The analysis results presented are from an exposure prior to EOC. The ACPR and LHGRFAC, results are
conservatively used to establish the thermal limits.
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275
W 265 T e LRNB
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1.18 + >
[ 10 20 x 40 5 &0 70 %) %0 100 110
Power (% of Rated)
Power MCPR,
" (%) Limit
100 1.41
60 1.48
25 1.93
25 2.20
0 2.70

Figure 1 EOC Base Case Power-Dependent MCPR Limits for
ATRIUM-9B Fuel With Proposed ITS Scram Times and
Corrected Fuel Thermal Conductivity
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135 * PACF
1201 - | —uwierF,
1151
1.10 1 [
1.5 1 s
8 1007 - :
£ 095 .
[~}
3 a0
0.5 1
0.00 1
0751
0.70 -
m E
0.60 v T — v v r v v
0 10 20 0 40 50 60 70 80 90 100 110
Power (% of Rated)
Power LHGRFAC,
(%) : Multiplier
100 1.00
60 1.00
25 077
25 0.77
0 0.77

Figure 3 EOC Base Case Power-Dependent LHGR Multipliers for
ATRIUM-9B Fuel With Proposed ITS Scram Times and
Corrected Fuel Thermal Conductivity
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(%) . |; Limit
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80 - |i 1.62

; 80 & | 1.70
i 257 ' 2.17
25 . v 235

0 2.85
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»

ower-Dependent

MCPR Limits for ATRIUM-SB Fuel With Proposed ITS Scram Times and

Corrected Fuel Thermal Conductivity
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110

118

o w x «© ® e
Power (% of Rated)
Power | MCPR,

(%) Limit

100 1.63

80 1.86

80 1.96

25 2.24

25 2.35

0 2.85

Figure 5§ EOC Slow TCV Closure/FHOOS and/or No RPT Power-Dependent

MCPR Limits for GE9 Fuel With Proposed ITS Scram T’mes and
-Corrected-Foel Thermal Conductivity - A
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® LRNB No RPT

4 PAWCF with FHOOS
® Siow TCV Closure

—LHGRFACD

B FACF No RPT with FHOOS

W ®» % & kb e w w 100

Power (% of Ratad)

Power LHGRFAC,

(%) Multiplier
100 0.89
80 0.89
80 0.85
25 0.67
25 0.67
0 0.67

110

LHGR Multipliers for ATRIUM-9B Fuel With Proposed ITS Scram Times and

Corrected Fuel Thermal Conductivity
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LaSalle Unit 2 Cycle 9
Equipment Out-of-Service Operating Limits
Using Nominal Scram Speed
And
Exposure Limited to 14,000 MWd/MTU

LaSalle Unit 2 Cycle SA November 2002
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January 10, 2002
DEG:02:009
Mr.F. W, Trikur . .. . e e L .
Exelon Nuclear _ ] : P
Nuclear Fuel Management © = - oo .r o - 0o T ] 4

-~ 4300 Winfield Road. . . | e e

Wanenvi!le.lL§0§§§ 5 ' : “ S e

Dear Mr. Trikure - R SN S e
LaSalle Unit2 Cycle 94Equlbmeht Ou"i’-gf-sérvlce ijer'atI’ngg Limits Using Nominal
Scram Speed and Exposure Limited to 14,000 MWd/MTU

7

‘Reference:- 1) Letter, D. E. Garber (FRA-ANP) to R. J. Chin (Exelon), LaSalle Unit 2 Cycle
9 Operating Limits for Proposed ITS Scram Times and Corrected Fuel .
Thermal Conductivity,” DEG:01:046, March 22, 2001. T

" . .- - - 2) :Exelon Task Order, L2C9 TCV Slow Closure Analysis with NSS Insertion .
. _Times, NFM-MW-B040, Exelon, November 28, 2001, )

Turbine contro! valve (TCV) testing at LaSalle Unit 2 indicated that some of the turbine control
valves do not meet the fast closure criteria. Due to TCV slow closure, the plant must be
operated using the more restrictive TCV slow closure equipment out-of-Service (EOOS)
MCPR, limits provided in Reference 1. Based on the Reference 1:EOOS MCPR; limits, - -
Exelon expects to run into MCPR margin problems in February 2002. Exelon requested FRA-

" " ANP (Reference 2) to provide revised ATRIUM™.0B EOOS limits that will improve MCPR -

margin to support continued operation until a mid-cycle outage to )correct the TCV closure
The attachment provides the L2C8 TCV slow closure/FHOOS and/or no RPT transient =

“analysis results and operating limits based on nominal scram speed and a maximum cycle
exposure of 14,000 MWd/MTU. .The operating limits in the attachment provide significant ’
additional margin as noted by comparison of the 100% power MCPR limit of 1.42 versus 1.53
provided in Reference 1.-The GES operating limits presented in Reference 1 remain . . - -

- applicable. - - - - ' : R

¥

Plesse forward the atiachment to Exelon at your earfiest convenence. "~ "
> : /Vefytru'y yours' N ‘C: * A ks -
" D.E.Gaber - ¢ re
Project Manager

Framatome ANP, Inc.
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LaSalle Unit 2 Cycle 9 Equipment Out-of-Service
Operating Limits for Nominal Scram Speed and
Exposure Limited to 14,000 MWd/MTU

Turbine control valve (TCV) testing at LaSalle Unit 2 indicated that some of the turbine control valves
do not meet the fast closure criteria. Due to TCV slow closure, the plant must be operated using the
more restrictive TCV slow closure equipment out-of-service (ECOS) MCPR; limits provided in
Reference 1. Based on the Reference 1 EOOS MCPR; limits, Exelon expects to run into MCPR
margin problems in February 2002, Exelon requested Framatome ANP, inc. (FRA-ANP)

(Reference 2) to provide revised ATRIUM™-SB* EOOS limits that will improve MCPR margin to
éupporl continued operation until a mid-cycle outage to correct the TCV closure rate.

MCPR margin was gained in the EOOS operating limits by reanalyzing TCV slow closure/FHOOS
andlor no RPT analyses based on nominal scram speed (NSS) and limiting the cycle exposure over
which the limits are applicable to BOC - 14,000 MWd/MTU.

Scram times comesponding to NSS were taken from the LaSalle Unit 2 plant transient analysis
parameters document (Reference 3), The scram times used are presented in Table 1 for
informational purposes.

TCV Slow Closure/F HOOS and/or No RPT:

The TCV slow cIosureIF HOOS and/or no RPT limits consider transient analysis results from the
following scenarios: Tev slow closure {up to all four valves), EOC RPT OOS, FHOOS, and a
combination of FHOOS and EOC RPT OOS. (Note: TCV slow closure analyses with FHOOS are
bound by TCV slow closure analyses at nominal feedwater temperature, and therefore, no specific
. analyses are required for this scenario.) In order to reduce the workscope required to establish new
limits, only a subset of the analyses reported in Reference 4 have been reanalyzed. The subset of
analyses reanalyzed is similar to the subset presented in Reference 1 and is based on results
presented in Reference 4. Review of Figures 5.16, 5.17, and 5.18 in Reference 4 shows that the
TCV slow closure analyses are limiting for all power levels above 25% power; the FWCF no RPT
with FHOOS is limiting at 25% power. FWCF with FHOOS cases were included in this analysis
resulting in a slightly more limiting case at 25% power than the FWCF no RPT with F HOOS cases.

« ATRIUM is a trademark of Framatome ANP.
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Cases at power levels of 40% and 60% were included in this analysis for completeness _e\ren though
Reference 4 shows considerable margin to the limits at these power levels.

h

Table 2 presents the analysns results used to establssh the slow TCV closurelFHOOS and/or no RPT
limits. Figure 1 presents the revised slow TCV closure/F HOOS and/or no RPT MCPR,; limits for the
ATRIUM-9B fuel. The sum of the L2C9 safety limit MCPR (1.11 per Reference 4) and the ACPR
results from Table 2 are also presented in Figure 1.

. Figure 2 presents the revised slow TCV closure/FHOOS and/or no RPT LHGRFAC, muttipliers for

the ATRIUM-9B fuel.

The ATRIUM 98 MCPR,, hmits and LHGRFAC,, mulnphers provuded in F'gures 1 and 2 protect
operation with any combination of up to four TCVs closing slowly, EOC RPT 00S, and FHOOS upto
a cycle exposure of 14,000 MWd/MTU (NEOC). The only equnpment oul-of-servnce scenanos
provided in Reference 4 not exphcnly protected by the slow TCV closurelFHOOS andlor no RPT

< limits are single-loop operation (discussed below). turbine bypass valves OOS (discussed below), . ‘,

and stariup of an idle loop. The limits sUppon scram speeds at least as fast as the NSS insertion

" times ‘presented In Table 1; the slower technical specification scram 'speed (T SSS) insertion times

are not supported by these llrnlts

COmpanson of turbme bypass valves OOS and the TCV slow cIosurelF HOOS and/or no RPT limits
in Table 2.1 of Reference 4 shows the TCV slow closure/FHOOS and/or no RPT limits clearly bound
the turbine bypass valves OOS limits. Consequently, applying the TCV slow closure/FHOOS and/or
no RPT limits will protect operation with the turbine bypass OOS.

" No analyses were performed to revise limits for startup of an idle loop.

Single-Loop Operation

Figures 1 and 2 provide the two-loop operation (TLO) MCPR; limits and LHGRFAC, multlpl'ers
Reference 5 indicates that the consequences of base case pressurization transients in single-loop
operation (SLO) are bound by the consequences of the same transient initiated from the same

power/flow condtions in TLO and that the TLO base case ACPRs and the LHGRFAC, multipliers :
I

remain applicable for SLO. The conclusion that TLO ACPR results generally bound SLO results has
been demonstraed for both base case operation and some equipment out-of-service scenarios for
other BWRs. Although specific L2C9 analyses for a combination of TCV slow closure/FHOOS and/or

s Mt MM Loes mnd bem e mnafanaot VA AAIP e mabm b T M mmmemblam ACDE vamole saoma ol
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remain applicable in SLO for this scenario. Reference 4 indicates the L2C9 TLO safety limit MCPR
is 1.11 and the SLO safety limit MCPR is 1.12. Therefore, SLO MCPR; limits for TCV slow
closure/FHOOS andfor no RPT can be determined by adding 0.01 to the TCV slow closure/FHOOS
and/or no RPT MCPR;, limits reporied in Figure 1 to account for the increase in safety limit MCPR.
The Figure 2 TCV slow closure/FHOOS and/or no RPT LHGRFAC, multipliers remain applicable for
SLO.

S ————
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Table 1 Nominal Scram Insertion Times
‘ (Reference 3) ‘
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*  The 0.20-second delay is considered a nominal value that cannot be verified by the <p|ant. “Therefore, the
transient analysis calculations are performed to bound a range of no delay (linear insertion from start signal
to notch 45) to a delay value just before notch 45: “This is consistent with the information provided in
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Table 2 EOOS Transient Analysis Results
With Nominal Scram Speed and
' Exposure Limited to 14,000 MWd/MTU

Power Slow Valve ATRIUM-9B ATRIUM-9B
/ Flow Characteristics ACPR LHGRFAC,
Slow TCV Closure -
100/ 105" 1TCV closin'g in 2.0 seconds 0.31 0.98
100/81* 1 TCV closing in 2.0 seconds 0.31 1.00
80/ 105" 1 TCV closing in 2.0 seconds 0.35 0.97
80/57.2* 1 TCV closing in 2.0 seconds 0.40 1.00
80/ 105" 1 TCV closing In 2.0 seconds 0.54 0.85
b'} 80/57.2! 1 TCV closing in 2.0 seconds 0.49 0.92
60/ 105" 1 TCV closing in 2.0 seconds 0.62 0.83
60735147 1 TCV closing in 2.0 seconds 0.59 0.95
40/ 105! 1 TCV closing in 2.0 seconds 0.75 0.78
25/ 105%* 1 TCV closing in 2.0 seconds 0.98 0.70
LRNB No RPT
100/ 105 NA 0.27 0.99
80/ 105 NA 0.27 1.00
FWCF With FHOOS

40/106 NA 0.61 0.88

25/ 105% NA 0 1.02 0.69-

FWCF No RPT With FHOOS
25/ 108* NA 1.01 0.68
o/
Scram initiated by high neutron flux.

t  Scram initisted by high dome pressum )
. - ¢ —te —asidb In fonm an avnnaiirs nrior to NEOC (14.000 MWd/MTU). The ACPR and LHGRFAC, .
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Figure 2 NEOC (14,000 MWd/MTU) Slow TCV
Closure/FHOOS and/or No RPT Power-Dependent
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August,2002 . -~ - , e e e
DEG:02:125 o T

Mr. F.W. Trikur e T e e STl s
Exelon Nuclear .

Nuclear Fuel Management

4300 Winfield Road

Warrenville, IL 60555

DearMr. Trikur::~ =~ "7 = .o oan T

LaSalle Unit 2 Cycle 9 Operating Limits for Cycle Extension to 19,300 MwWdMTU

Reference: 1) . Exelon task order NFM:MW-BdéO, LaSalle 2 Cycle 9 Coastdown Analysis, July 9, -
L. 2m2‘ . I e -0 o ~ T e -t

2)  Contract for Fuel Fabrication and Related Components and Services dated as of
- October 24, 2000 between Siemens Power Corporation and Commonwealth -
- - Edison Company for LaSalle Nuclear Plant. . . .. .

In response to Reference 1 analyses have been'performed to support extending operation at LaSalle:
Unit 2 Cycle 8 out o 19,300 MWdJ/MTU. Limits are established for base case operation and three
equipment out-of-service scenarios. The analysis results and operating limits are presented in the
attachment. ¥

1

Verytrulyyours. S TR A ;i_“‘ .. ) . o

D.E.Gaber S -

Project Manager- - ’ RESERSS AR L S Tt e
|

FRAMATOME ANP, Inc.
2101 Horn Rapids Road - Richland WA 99352
Tel.: 509-375-8100 Fax: 509-375-8402 www.us.framatome-anp.com
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LaSalle Unit 2 Cycle 9 Operating Limits
for Cycle Extension to 19,300 MWd/MTU
_ With Technical Specification Scram Speeds

Exelon has determined that LaSalle Unit 2 Cycle 9 (L2C9) will exceed the current EOC licensing
exposure of 18,458.2 MWd/MTU and requested (Reference 3) Framatome ANP, Inc. (FRA-ANP) to
perform additional analyses to support operation to an exposure of 19,300 MWd/MTU for the
following scenarios:

Base case operation with TSSS.

FHOOS operation with TSSS.

Operation with no bypass and FHOOS with TSSS.

Operation with any combination of TCV slow closure, no RPT or FHOOS with TSSS.

The current EOC operating limits for LaSalle Unit 2 Cycle 9 were provided in References 1 and 2,
and support operation to a cycle exposure of 18,458.2 MWd/MTU. The limiting analyses from
References 1 and 2 were ana{lyied to determine the operating limits for the cycle extension to
19,300 MWd/MTU. Additional power/flow state points were analyzed for certain events to ensure
completeness in determining the operating limits. 'Thé analyses were performed with the
Reference 4 parameters with the exceptions noted in Reference 3; FFTR/FHOOS temperature
reduction, steam line pressure drop, and recirculation pump torque. This letter report summarizes
the transient analysis results and operating limits to support the L2C9 cycle extension.

Cycle Extension

L2C9 was originally licensed to an EOC cycle exposure of 18,458.2 MWd/MTU. Recent discussions
with Exelon indicate that L2C9 is expected to begin coastdown operation at approximately 17,300
MWdJ/MTU. Data provided by Exelon indicates that the cycle will extend coastdown operation to an
exposure of approximately 19,020 MWd/MTU. In order to provide some conservatism and fleiibiiity,
additional full power capability was included. L2C9 is conservatively modeled to operate at rated
power to a cycle exposure of 19,300 MWd/MTU.

TSSS Base Case Operation

The base case limits consider transient analysis results from the load rejection with no bypass
(LRNB) and feedwater controller failure (FWCF) events. Reference 1 provided the EOC base case
operating limits for TSSS scram times.
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extension. - Figures 1 and 2 present TSSS MCPR,, limits to support base case operation for
ATRIUM™-9B* and GES fuel, respectively.” The sum of the L2C9 safety limit MCPR (1.11 per.
Reference 5) and the ACPR results from Table 1 are also presented in the figures.: Figure 3 presents
thé base case LHGRFAC; multipliers for ATRIUM-9B fuel and the LHGRFAC; results from Table 1.

N - N R
- Y PR B

TSSS FHOOS Operatlon

-

— ~

Exelon requested that FRA-ANP provrde a set ot operating limits to protect operatton for FHOOS )
This set of limits considers transient analysis results from the FWCF wrth FHOOS and the LFtNB wrth ;
FHOOS events. ;- ... o~ o ool e .. 4

~aey

Table 2 presents the' analysrs results used to establlsh Irmtts to protect operatron in the FHOOS
scenario for the cycle extensron F'gures ‘4and5 present TSSS MCPRp Irmlts to support operation =
with FHOOS for ATRIUM-9B and GES fuel, respectively. The sum of the L209 safety limit MCPR
(1.11 per Reference 5) and the ACPR results from Table 2 are also presented in the frgures

Fgure 6 presents the FHOOS LHGFtFACp multrphers for ATRIUM-9B fuel and the LHGRFAC,, results
fromTabIez R f SR S TP S SR

—~ o - P
P T SN E .. -

TSSS"FHOOSa"ndTBVOOSOperation D e e

Exelon requested that FRA-ANP provrde a set of operatrng limits to protect operation in the FHOOS
and TBVOOS scenarlo This set of limits considers transient analysis results from the FWCF with -*
TBVOOS FWCF FHOOS with TBVOOS, FWCF with FHOOS and LRNB with FHOOS events.
Reference 2 provrded the EOC TBVOOS or FHOOS operatrng lrmlts for TSSS scram times.

PR

Table 2 presents the analysis results used to establrsh ltmlts to protect operatron in the FHOOS and
TBVOOS scenario for the cycle extension. . Frgures 7 and 8 present - TSSS MCPFt,, lumrts to support
operation in the FHOOS and TBVOOS scenario for ATRIUM- 9B and GE9 fuel, respectrvely The
sum of the L2C9 safety limit MCPR (1.11 per Reference 5) and the ACPR results from Table 2 are
also presented in the figures. Figure 9 presents the FHOOS and TBVOOS LHGRFAC,, multipliers for
ATRIUM-9B fuel and the LHGRFAG; results from Table 2.

RS

*  ATRIUM s a trademark of Framatome ANP. v
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TSSS TCV Slow Closure, No RPT or FHOOS Operation

Limits to support operation-with-any-combinatien-of TE€V-slew-elosure; no RPT or FHOOS consider
transient analysis results for the following scenarios: TCV slow closure (up to all four valves); EOC
RPT 00S; FHOOS; and a combination of FHOOS and EOC RPT OOS. (Note: TCV slow closure
anéiyses with FHOOS are béund by TCV slow closure analyses at nominal feedwater temperature.)
Reference 1 provided the EOC TSSS operating limits for the same EOOS scenarios.

Table 3 presents the analysis results used to establish the cycle extension limits for any combination
of TCV slow closure, no RPT or FHOOS. Figures 10 and 11 present TSSS MCPR, limits to support
operation with any céinbiriétion of TCV slow closure, no RPT or FHOOS for ATRIUM-9B and GES
fuel, respectively. The sum of the L2C9 safety limit MCPR (1.11 per Reference 5) and the ACPR
results from Table 3 are also presented in the figures. Figure 12 presents the any combination of
TCV slow closure, no RPT or FHOOS LHGRFAC, multipliers for ATRIUM-9B fuel and the
LHGRFAC, results from Table 3.

Single-Loop Operation :‘

!

Figures 1-12 provide the two-loop operation (TLO) MCPR,; limits and LHGRFAC, multipliers for the
L2C9 cycle extension. Reference 7 indicates that the consequences of base case pressurization
transients in single-loop operation (SLO) are bound by the consequences of the same transient
initiated from the same power/flow conditions in TLO and that the TLO base case ACPRs and the
LHGRFAC, multipliers remain applicable for SLO. The conclusion that TLO ACPR results generally
bound SLO results has been demonstrated for both base case operation and some equipment out-
of-service scenarios for other BWRs. Although sp'ecific L2C9 analyses for SLO have not been "
performed, FRA-ANP expects the TLO operation ACPR results would remain applicable in SLO for
all scenarios. Reference 5 indicates the L2C9 Tl.b safety limit MCPR is 1.11 and the SLO safety
limit MCPR is 1.12. Therefore, SLO MCPR, limits for base case, FHOOS, FHOOS and TBVOOS,
and any combination of TCV slow closure, no RPT or FHOOS can be determined by adding 0.01 to
the appropriate MCPR; limits réported in the above figures to account for the increase in safety limit
MCPR. The ATRIUM-9B LHGRFAC, multipliers m Figures 3, 6, 9, and 12 remain applicable for.
SLO.

GE9 Mechanical Limits

References 8 and 9 provided the initial evaluations of the GE9 mechanical limits for L2C9. These

evaluations were updated in References 1 and 2. An evaluation of the GE9 mechanical limits for the
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’

rated power analyses reported in Tables 1-3 was performed. The cycle extension analysis results
—are-bound-by-the previous-limiting L2C9-GES8-1% stram_resultspresentedjn.aeterences 8 and S.
Therefore, the adjustments (|f any) currently applled to the GE9 fuel hmrts remain apphcable forthe |

Ve -t
¢

cycle extension.

Llcenslng Appllcablllty T - ‘j, . L

-3
i

x

References 5 and 6 provnded the ongunal L209 Ircensmg analyses and lrmlts for whlch FRA-ANP was
responsrble to a cycle exposure of 18 458 2 MWd/MT U Heferences 1 and 2 updated portlons of the
licensing analyses and limits for proposed ITS scram speeds and corrected tuel thermal conductnnty
FRA-ANP has performed addltlonal evaluatlons to determlne the appllcabrhty of the current llcensmg
analyses and limits to the L2C9 cycle extension. “The evaluations demonstrated that the current r
analysis results and limits remain applicable for the L2C9 cycle extension with the exceptron of the
MCPFlp llmlts and LHGRFACP multlpllers

"w: [
R

The L2C8 operatmg limits provnded in References 1 and 2 remain appllcable toa cycle exposure of
18,458.2 MWd/MTU (core exposure of 30,266.2 MWd/MT U). The MCPRP limits and LHGRFACp
multlphers presented in F’gures 1—12 must be used for operation beyond a cycle exposure of
18,458.2 MWd/MTU, and are applicable to a cycle exposure of 19,300 MWd/MTU. The base case
MCPRP Ilmlts and LHGRFACP multlpllers are valld for any feedwater temperature within the upper
and lower bounds defined by Reference 4, Item 3. 12 The other limits support operatlon with uptoa

120°F decrease in feedwater temperature from the nominal value.

Core Hydrodynamic Stability Analysis )

The L2C39 stability analysis was updated for the eigtended cycle exposure of 19,300 MWd/MTU. For
each power/flow point, decay ratios were calculated to determine the highest expected decay ratio
throughout the cycle. Table 4 provides the updated results for the stability decay ratio analysis.
Reference 6 provided the current stability analysns decay ratios. The cycle extension analysis was
based on an updated STAIF methodology prevrously utilized for LaSalle Unit 1 Cycle 10.

For reactor operation under conditions of 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.
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Table 1 Base Case Transient Analysns Resuits

Power
.4 Flow .

ATRlUM 9B
‘ACPR™ ™~

. ATRIUM-9B

GE9

ACPR

[t

_'LHGRFAG, .

_ . iANBT

- 100/ 105

-1.000 - -

L 0.4

--80/105 --|-

- ---1.000

“'0.40% .-

- 60/105 - - -

—]i 1023

037

'100/105

026

032"

~°-80/105 |~

--030- - | .-

—- 0.36% -

- -~60/105

07— |

' 0.42 -

-~ 40/105

ose |

- 059"

- 257105

- s - -

"o |- o,

080"

t
L
L
.
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* The analysns ‘results are from an exposure pnor to 19 300 MWdIMTU The 'ACPR and LHGRFAC,, results
are conservatively used to establish the thermal limits.
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Table 2 TBVOOS and FHOOS Transient Analysis Results

Power ATRIUM-SB ATRIUM-9B GE9
/ Flow ACPR LHGRFAC, ACPR
FWCF With TBYOOS
100/105 0.35 0.971 - 0.42
80/105 0.38 1.000 0.46"
60/105 0.45 0.964* 0.52*
40/105 0.55 0.957 0.61
257105 0.74 0.865 0.79

FWCF FHOOS With TBVOOS

100/105° 0.33 1.015 0.38
80/105 0.39 B 1.031 0.44
60/105 0.49 1.007 0.53
40/105 0.65 0.925 0.70
25/105 0.94 0.789 1.00

FWCF With FHOOS

100/105 0.26 1.089 0.29
80/105 0.33 1.098 0.35
60/105 0.43* 0.964"* 0.46"
40/105 0.59 0.957 0.62
25/105 1.06* 0.685" 1.13*

LRNB With FHOOS

100/105 0.26 1.015 0.31

80/105 0.26 1.038 0.30

* The analysis results presented are from an exposure prior to 19,300 MWd/MTU. The ACPR and LHGRFAC,
results are conservatively used to establish the thermal limits.
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SR Power - |.ATRIUM-9B | .ATRIUM-9B | = -GE9
/Flow. |. ACPR... | LHGRFAC,.| _ACPR
L e :TCVélow Closure -
100/105*~ | ~--0.49 --+|-~——0.828 - |- -0.62
80/105* |-~ 045- - |~--~0.894 |- --0.54
80/57.2* - |~ o051t - | — -0971* | --075
go/105' —| - 087 | - -0.854t~-|--~ 0.66
go/57.2t |-~ -osgt—-|— - o0.944t-|— 088
60/ 105t 050 0.944 0.58
40/105' 0.80 0.818 0.87
25 /105t 1000 | 0754 1.00
LRANB No RPT
100/105 0.46 0.799 0.61
80/105 0.39 0.871 0.49
FWCF No RPT
407105 050 |°  0.964 0.57
25/105 068 |  0.871 0.75
FWGCF No RPT With FHOOS

40/105 o61 | 0925 0.67
25/105 1.04* 0.675* 1.113

*  Scram initiated by high neutron flux.
t  Scram initiated by high dome pressure.

*  The analysis results presented are from an exposure prior to 19,300 MWd/MTU. The ACPR and
LHGRFAC, results are conservatively used to establish the thermal limits.




DEG:02:125

Framatome ANP, Inc. Proprietary

=~ Table4=Stability-Arralysis-Decay-Ratio-Results=-—

~~ Power Maximum Maximum

./ Flow (%)- Global Regional
30.1/26.6 0.59 0.53
31.6/29.2 0.42 0.50
61.9/45.0 - 0.67 0.88
73.6/50.0 0.73 0.95
78.2/60.0 0.52 0.63
82.4/60.0 0.57 0.72
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Flgure 1 Coastdown (19 300 MWdIMTU)
Base Casé Power-Dependent MCPR Limits
for ATRIUM-9B Fuel wnh TSSS Insertion Times
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Figure 2 Coastdown (19,300 MWd/MTU)
Base Case Power-Dependent MCPR Limits
for GE9 Fuel with TSSS Insertion Times
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Base Case Power-Dependent LHGR Multipliers
for ATRIUM-9B Fuel with TSSS Insertion Times
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Figure 4 Coastdown (19,300 MWd/MTU) FHOOS
Power-Dependent MCPR Limits for
ATRIUM-9B Fuel with TSSS Insertion Times
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Figure 6 Coastdown (19,300 MWd/MTU) FHOOS
' Power-Dependent LHGR Multipliers
for ATRIUM-9B Fuel with TSSS Insertion Times
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 Figure 7 Coastdown (19,300 MWd/MTU) FHOOS
and No Bypass Power-Dependent MCPR Limits
for ATRIUM-9B Fuel with TSSS Insertion Times
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Figure 8 Coastdown (19,300 MWd/MTU) FHOOS
and No Bypass Power-Dependent MCPR Limits
for GES Fuel with TSSS Insertion Times
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Figure 9 Coastdown (19,300 MWd/MTU) FHOOS
‘and No Bypass Power-Dependent LHGR Multipliers -
_ for ATRIUM-9B Fuel with TSSS Insertion Times
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Figure 10 Coastdown (19,300 MWd/MTU) TCV Slow Closure/FHOOS
or No RPT Power-Dependent MCPR Limits
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Dr. R. J. Chin |
Nuclear Fuel Services (Suite 400) |

Exelon Corporation

1400 Opus Place ,
Downers Grove, IL 60515-5701

Dear Dr. Chin:

LaSalle Unit 2 Cycle 9 NSS Base Case and TBVOOS or FHOOS Operating Limlw for
Proposed ITS Scram Times With Corrected Fuel Thermal Conductivlty \

Ref: 1: LaSalle County Nuclear Station Unit 2 Technical Specrﬁcat:ons, as amefpded.
Ref: 2. EMF-2440 Revision 0, LaSalle:: Unit 2 Cycle 9 Plant Transient Analysis, Siemens

Power Corporation, October 2000.

Ref: 3: Letter, D. E. Garberto R. J. Chin (DEG:01:046) dated March 22, 2001. Sbbject:
“LaSalle Unit 2 Cycle 9 Operating Limits for Proposed ITS Scram Times and

Corrected Fuel Thermal Conductivity.”

Ref: 4 Letter, D. E. Garber to R. J. Chin (DEG:01:038) dated February 27, 2001.
Subject. *Transmittal of Condmon Report 9191.”

Contract for'Fuel Fabrication and Related Components and Services dated as
of October 24, 2000 between Snemens Power Corporation and Commonwealth

Edison Company for LaSalle Nuclear Plant.

2
Exelon is replacing the current Technical Specrf' 054 (Referéoe 1) with Improved
Technical Specificatighs (ITS) during LaSalle Unit(UCycle 9 9) operation. The-

operating limits for L{ICO (Reference 2) were established consistent with the scram times
presented in Reference 1 and are not consistent with the proposed ITS surveillance times.
Exelon requested that FRA-ANP perform analyses to address a mid-cycle transition to the
ITS for the turbine bypass valves out-of-service (TBVOOS) or feedwater heaters out-of-
service (FHOOS) scenario. Reference 3 describes the determination’of analytical scram
times consistent with the ITS. Reference 4 identifies an error in the fuel thermal

Ref: &:

Framatome ANP Richland, Inc.

2101 Horn Rapids Road Tel: {509) 375-8100
o (509) 375-8402

Richiand, WA 99352 Fax:



Framatome ANP Richland, Inc. Proprietary
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conductivity used in the transient analyses for LaSalle. A reevaluation of the nominal
scram speed (NSS) limits previously provided in Reference 2 with the corrected fuel

thermal conductivity is also presented.

: 2
The attachment provides Lfcso MCPR; limits and LHGRFAC, multipliers that support
operation in either the TBVOOS or FHOOS scenarios. The limits are based on transient
analyses that used the Reference 3 analytical scram times and the corrected fuel thermal
conductivity. Limits are also presented for the base case operation with NSS insertion

times.

Results based on the ITS scram speeds and the corrected fuel thermal conductivity that
demonstrate compliance with the ASME overpressurization requirements are also

presented in the attachment.

Very truly yours,

W/{w—
Davud G

Project Manager

Attachment



bec:'
O. C. Brown, 34

D. G. Carr, 23

R. E. Collingham, 18
M. E. Garrett, 23

A. N. Ham, 23

J. M. Haun, 34

D. B. McBumey, 23
P.D. Wlmpy,34
File: _

LB

,,,,,,,



DEG:01:076 Attachment
Page A-1

LaSalle Unit 2 Cycle 9 NSS Base Case and TBVOOS or
FHOOS Operating Limits for Proposed ITS Scram Times

T L _WithCorrected Fuel-Thermal Conductivity -
—_— <. - S hd . — T e = ~ T e

. Reference 2 presents MCPR; limits and LHGRFAC, multipliers that protect several equipment-out-
" of-service (EOOS) scenarios, including turbine bypass valves out-of-service (TBVOOS) and
feedwater heaters out-of-service (FHOOS). The Reference 2 limits are based on the limiting EOOS
condition (TCV slow closure/FHOOS and/or no RPT) and include the effects of ITS scram speeds
and the corrected fuel thermal conductivity (Reference 3). Framatome ANP Richland, Inc.
(FRA-ANP) provided proposed ITS surveillance scram times to Exelon in Reference 2, Table 1.

Comparison of the Reference 1 analysis results show the TCV slow closure results are, in general,
significantly larger than either the TBVOOS or FHOOS results. Therefore, the limits based on TCV
slow closure/FHOQOS and/or no RPT have considerable margin for the TBVOOS and FHOOS
scenarios. As a result, Exelon has requested that FRA-ANP provide a set of limits that protects the
TBVOOS and FHOOS scenarios but is less conservative than the Reference 2 EOOS limits. The
maximum overpressurization analysis has also been reevaluated to include the effects of ITS scram

speeds and the corrected fuel thermal conductivity.

Additionally, the limiting nominal scram speed (NSS) base case transient analyses have been

reanalyzed to quantify the effect of the corrected fuel thermal conductivity.

TBVOOS or FHOOS ,
Exelon requested that FRA-ANP provide a set of operating limits to protect operation in either the
TBVOOS or FHOOS scenarios. This set of lil%nits considers transient analysis results from the
feedwater controller failure (FWCF) with TBVOOS and FWCF with FHOOS events. In order to
reduce the workscope required to establish new limits, only a subset of the analyses reported in
Reference 1 has been reanalyzed. Review of Figures 5.1-5.3 and 5.7-5.9 in Reference 1 show that
the FWCF with TBVOOS analyses are limiting at 60% power and above. The FWCF with FHOOS
scenario is limiting below 60% power. Additionally, these figures show that there is considerable

margin between the analysis results and the limits at 40% power.

Tables 5.1 and 5.3 of Reference 1 were reviewed to determine which specific FWCF analyses
required reanalysis to establish the limits. Table 1 presents the analysis results required to
adequately establish limits to protect operation in the TBVOOS or FHOOS scenarios.
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Figures 1 and 2 present the limits to support operation in either TBVOOS or FHOOS scenarios for
__the ATRIUM™-9B* and GES fuel, respectively. The sum of the L2C9 safety limit MCPR (1.11 per
Reference 1) and the ACPR results from Table 1 are also presented in the figures. Figure 3 presents

the ATRIUM-QB LHGRFAC, multipliers and the LHGRFACp results from Table 1.

NSS Base Case Operation

Reference 1 prowded base case operatrng Irmnts for the NSS scram times. After Reference 1 was

issued, FRA-ANP lnformed Exelon of an error in the fuel thermal conductivity used in the
COTRANSA2 calculatlons (Reference 3) The limiting analyses provided in Reference 1 have been
reanalyzed using the corrected fuel thermal conductivity. The NSS base case limits consider

transient analysis results from the LRNB and FWCF events.

Review of Tables 3.3 and 3.4 of Reference 1 show that the FWCF analyses are limiting for all power

levels at or below 60% power; the LRNB event is limiting above 60% power. Additionally,
Figures 3.14, 3.15, and 3.17 of Reference 1 show that there is ‘considerable margin between the
analysis results and the limits at the 40% power level. -Table 2 presents the analysis results required

to adequately establnsh the NSS base case lxmlts

Figures 4 and 5 present the revised base case NSS MCPR; limits for the ATRIUM-9B and GES9 fuel,
respectlvety The sum of the LZCQ safety lrmut MCPR (1.11 per Reference 1) and the ACPR results
from Table 2 are also presented in F'gures 4 and 5 The NSS base case LHGRFAC, results from
Table 2 and the resulting LHGRFAC, multrpllers are presented in Figure 6.

[

Single-Loop Operation .

Reference 2 states that single-loop operation (SLO) limits are obtained by applying the increase in
MCPR safety limit between two-loop operation (TLO) and SLO to the TLO limits. This is applicable

for both the ITS EOOS and NSS limits contained herein.

GES Mechanical Limits

Reference 4 provides an evaluation of the GE9 mechanical limits for L2C9. An evaluation of the GES
mechanical limits for the rated power analyses reported in Tables 1 and 2 was performed. It was
demonstrated that the GE9 mechanical limits criteria have been met for the implementation of ITS for

»  ATRIUM is a trademark of Framatome ANP.
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the TBVOOS and FHOOS scenarios. The GE9 mechanical limits criteria have also been met for

operation with NSS scram times—————— r—

Maximum Overpressure Analysis

""The limiting overpressurization event (MSIV closure), as described in Section 7 of Reference 1, was
reanalyzed with ITS scram times and the corrected fuel thermal conductivity. The transient response
is similar to that presented in Reference 1. The maximum pressure of 1345 psig occurs in the lower
plenum. The maximum dome pressure is 1319 psig. The results demonstrate that the maximum

vessel pressure limit of 1375 psig and dome pressure limit of 1325 psig are not exceeded.

References

1.

2.

EMF-2440 Revision 0, LaSalle Unit 2 Cycle 9 Plant Transient Analysis, Siemens Power
Corporation, October 2000.

Letter, D. E. Garber (FRA-ANP) to R. J. Chin (Exelon), "LaSalle Unit 2 Cycle 9 Operating
Limits for Proposed ITS Scram Times and Cormrected Fuel Thermal Conductivity,”

DEG:01:046, March 22, 2001.
Letter, D. E. Garber (FRA-ANP) to R. J. Chin (Exelon), “Transmittal of Condition
Report 9191,” DEG:01:038, February 27, 2901.

Letter, D. E. Garber, (SPC) to R. J. Chin (ComEd), “LaSalle Unit 2 Cycle 9 Transient Power
History Data for Confirming Mechanical Limits for GE9 Fuel,” DEG:00:185, August 3, 2000.
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“Table 1' TBVOOS and FHOOS Translent Analysis

-~ VAT B¢ g e —

Results With Proposed ITS Scram Times and

Corrected Fuel Thermal Conductivity

Power ATRIUM-9B | . ATRIUM-9B GE9
-/ Flow - ACPR ~ | ‘LHGRFAC, ACPR
- — FWCF
With TBVOOS
100/ 105 0.32 1.02 0.41
100 /81 0.32"- 1.00 0.41
© 80/105 © 0.36 1.02 0.46
80/57.2 0.31 1.06, - 041"
60 /105 043" 0.96* 0.52
. FWCF
With FHOOS
60/ 105 0.43* 0.96* 0.46
25/ 105 1.06* 0.68* 1.13*

Attachment

Page A4

= The analysis results presented are from an exposure prior to EOC. The ACPR~ a/nd LHGRFAC; restits are
conservatively used to establish the thermal limits.
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Table 2 NSS Base Case Transient Analysis Results
With Corrected Fuel Thermal Conductivity
Peak Peak
Power ATRIUM-9B ATRIUM-9B GE9 Neutron Flux Heat Flux
/ Flow ACPR LHGRFAC, ACPR (% rated) (% rated)
LRNB
100/ 105 0.28 1.02 0.38 388 124
80/105 0.28 1.04 0.37 305 98
FWCF
607105 0.33 1.04* 0.40 189 79
25/105 0.80* 0.78* 0.88* 67* 44*

-

The analysis results presented are from an exposure prior to EOC. The ACPR and LHGRFAC, resuits are
conservatively used to establish the thermal limits.
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October 30, 2002
DEG:02:153

MrFWTnkur . S

Exelon Generation Company

4300 Winfield Road

Warrenville, IL 60555 T S ‘

Dear Mr. Tri'lgur.

Licensing Evaluation for LaSalle Unit 2Cycle 9A

Reference: 1) Contract for Fuel Fabrication and Related Components and Services dated as of
o -»+_  October 24, 2000 between Siemens Power Corporation and Commonwealth
Edison Company for LaSalle Nuclear Plant. e e

LaSalle Unit 2 was shut down on October 25 to perform i in-core fuel sipping to identify the location of
failed fuel. Five failed assemblies were replaced. The attached assessment is provided in support of
continued core licensing analysis applicability. This assessment is based on the revised core loading
provuded in the reference L .

Relatlve to startup. FANP recommends Exelon perform the normal tests requrred for the restart of the
reactor from an unplanned mid-cycle shutdown. It has been shown ‘that the revised Cycle 9A core -
loading behaves globally the same as the original core Ioadlng Hence, FANP does not believe this
needs to be treated as a new reload startup, e.g., the +? test is not required.

If Exelon intends to monltor this revised core as a new cycle (resettlng the cycle exposure to zero)
then the POWERPLEX®-1l CMSS* needs to be cleared as described in the POWERPLEX User’s
Manual, Section 4.1.4, except for the GAF- file. The last LPRM calibration is still valid and will be
utilized approprlately as long as the ELPRM and CELPRM arrays are preserved from the ongmal

Cycle 9.

Very truly yours,

HBa__—

D. E. Garber
Project Manager

*  POWERPLEX is a registered trademark of Framatome ANP,
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Licensing Analysis Evaluation for
LaSalle Unit 2 Cycle 9A

Summary

“"A revised core design for LaSalle Unit 2 Cycle 9 (L2C9A) will result from a late cycle shuffle to
discharge and replace assemblies with failed fuel rods. Fuel sipping has determined that there are 5
ATRIUM™-9B* assemblies with failed fuel rods. These 5 ATRIUM-9B assemblies will be discharged
from the core and replaced with previously discharged GE9 assemblies. Reference 1 presents the
loading plan for the L2C9A core. With the change in core design, a review of the licensing analyses
and operating limits is necessary to support operation to the end of Cycle 9A.

References 2 and 3 provided results of the original LaSalle Unit 2 Cycle 9 licensing analysis
performed by Framatome ANP (FANP). References 4 and 5 were issued to provide modified
operating limits to support the change to ITS scram speeds and correct the thermal conductivity used
in the transient analyses. Operating limits to support FFTR/coastdown operation for L2C9 were
provided in Reference 6. The purpose of this evaluation is to assess the continued applicability of the
operating limits provided in References 2, 4, 5, and 6 for LaSalle Unit 2 Cycle 9A.

Each of the licensing analyses identified below has been reviewed and dispositioned based on the
extent of the core loading changes, the sensitivity of the event to the changes and conservatisms in
the licensing analyses. It is concluded that the L2C9 operating limits presented in Reference 2 as
modified by References 4 and 5 remain applicable for Cycle 9A to a Cycle 9A exposure of 1492.3
MWd/MTU. The operating limits provided in Reference 6 are applicable for Cycle 9A operationto a
cycle exposure of 2334.1 MWd/MTU. Exelon should ensure that the axial power shape at end of full
power remains in compliance with the licensing basis power shape reported in Reference 2.

Thermal-Hydraulic Design

The fuel designs which make up the revised Cycle 9 core loading are the same as the fuel designs in
the original Cycle 9 core loading. The changes in the core loading have negligible impact on the
thermal-hydraulic characteristics of the core and are explicitly accounted for in the core monitoring
system.

* ATRIUMis a trademark of Framatome ANP.
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Safety Limit

Minimum critical power ratio (MCPR) safety limit is primarily sensitive to core radial power and local
peaklng dlstnbutlons Calculations were performed to evaluate the impact of the Cycle 9A core
deS|gn on the MCPR safety limit. The results showed that for the same MCPR safety limit, fewer rods
are expected to experierice boiling transition than in the L2C9 MCPR safety limit analysis reported in
Reference 7. Therefore, the L2C9 two-loop operation MCPR safety limit of 1.11 and smgle-loop
operation MCPR safety limit of 1.12 remain applicable for Cycle 9A. ) R

R

Cold Shutdown Margin -

(To be addressed by Exelon.)

Standby Liquid Control System
(To be addressed by Exelon.) =~ ** -

Stability - N CL .

The changes caused by the shuffle from Cycle 9 to Cycle 9A have a minimal impact on the core .
parameters e.g., core void coefficient, axial and radial power peaking (see Table 1) that could
significantly affect the stability analysis. Therefore, the stability analysis reported in Reference 6
remains applicable for Cycle 9A.

Core-Wide Pressurization Transients . .

Core-wide pressurization transients occur when a pressurization wave collapses the voids in the
reactor core and the resulting reactivity insertion creates a power spike. The resuits of these events,
along with the results of the control rod withdrawal error (CRWE) event are used to set the power-
dependent MCPR operating limits. Pressurization transients are sensitive to the core average
reactivity characteristics, void coefficient and the core average axial power profile. The L2C9A
changes to the core design do not have a significant effect on the core average characteristics. The
XLRNOR parameter used in the transient analyses is related to the void coefficient and provides a
measure of the change in core reactivity for a given change in pressure A higher value of XLRNOR
makes pressurization events more severe. The XLRNOR value for Cycle 9A is slightly lower than the
L2C9 value at the equivalent exposure. A comparison of the L2C9 licensing basis axial power profile
and the L2C9A power shape at the equivalent EOFP exposure is presented in Figure 1. The
comparison shows that the L2C9 power shape is limiting because there is less power in the bottom
third of the core. Since the L2C9 licensing analyses used a more top-peaked axial power shape and
a more severe void coefficient (XLRNOR), the L2C8 analyses and power-dependent operating limits
remain applicable for L2C9A.
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Flow Excursion Transients e

A flow excursion transient is a core-wide transient in which there is an unplanned increase in core
flow. The maximum attainable core flow and the slope of the runup path impact the magnitude of the
power increase. FANP performed cycle-specific flow excursion analyses for LaSalle Unit 2 Cycle 9
and established flow-dependent MCPR operating limits and LHGR multipliers. Evaluation of the
L2C9A core design demonstrates that the flow-dependent MCPR operating limits and the flow-
dependent LHGR factors established for the original core design remain applicable.

Core Inlet Moderator Temperature Change Excursions (Loss of Feedwater Heating)

(To be addressed by Exelon.)

ASME Overpressurization Event

The ASME event is a core-wide pressurization event and is sensitive to the same phenomenon
described for the pressurization transients. Evaluation of the revised core design demonstrates that
the results of the ASME analysis for the original core design remain applicable.

i

Control Rod Withdrawal Error ',

(To be addressed by Exelon.)

Fuel Loading Error

(To be addressed by Exelon.)

LOCA

l

The MAPLHGR limits are established based on LOCA analyses performed with conservative core
reactivity characteristics and are applicable for mixed core and equilibrium core designs. Therefore,
the ATRIUM-9B MAPLHGR limits presented in Reference 2 remain applicable for Cycle 9A.

Control Rod Drop

(To be addressed by Exelon.)
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, Table 1 Comparison of -
LaSalle Unit 2 Cycle 9 and LaSalle Unit 2 Cycle 9A
Core Parameters at Equivalent EOC Licensing Exposure

LaSalle Unit2 | LaSalle Unit2
Cycle 9 Cycle 9A
Radial power peaking 1.37 1.40

Axial power peaking

1.43 (node 20)

1.35 (node 20)

Void coefficient
(XLRNOR)

0.0105

0.0104

Attachment
- Page A-5
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