: Florida Power & Light Company, 6501 S. Ocean Drive, Jensen Beach, FL 34957
This letter forwards proprietary information in accordance
with 10 CFR 2.390. The balance of this letter may be considered
non-proprietary upon removal of Attachment 3.
FPL
January 6, 2011
L-2010-278

10 CFR 50.4

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

RE: St Lucie Unit 2
Docket No. 50-389
Extended Power Uprate
Data for NRC Confirmatory EPU analyses

This letter provides the final St. Lucie Unit 2 data requested by the NRC via emails dated
May 28, 2008, December 7, 2008, and June 13, 2010 that is needed to build St. Lucie-
specific LOCA models for the NRC’s confirmatory EPU analyses. This data is provided
in Attachments 1 and 2.

Attachment 3 in its entirety contains information proprietary to Areva, and Attachment 4
contains the Areva affidavit for withholding Attachment 3 from public discloser. Please
note that the Unit 2 Westinghouse proprietary information was previously provided in
FPL letter L-2009-208 dated November 13, 2009 and is not resubmitted in this letter.

Please contact Ken Frehafer at 772-467-7748 or Kathy Rydman at 772-467-7680 if there
are any questions regarding this information.

I declare under penalty of perjury that the foregoing is true and correct to the best of my
knowledge.

Executed on January G ,2011.

Richard L. Anderson

Site Vice President
St. Lucie Plant

RLA/KWF
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ST. LUCIE UNIT 2 EPU Input Data Request to NRC for LOCA Model

Units

Item Parameter —Description
No.
1. | Plant Operating Conditions
la For rated power conditions

(Current):

1. Primary and Secondary Flow
rates:

1.1. Core flow

Value

Unc: + 14,500 gpm and

Comments

i

gpm 403,500 min flow is 335,000.
1.2. Main coolant pumps 97,500 (2A1)
96,000 (2A2)
gpm 95.000 (2B1) RCP Pump Test Data
94,000 (2B2)
1.3. Steam flow
Ibm/hr Seeltemla7.1l | = —cceeee-
1.4. Feedwater flow
Ibm/hr Seeltemla7.1 | = —cemeem-
1.5. SG recirculation ratio/boiler % Power Circ
section flow Ratio
% Power- 20 18.41
50 K ) S R —
CircRatio 70 5.42

2. Primary and Secondary Pressures

2.1. Pressurizer

psia

2250

Nominal Operating
Pressure is 2250 psia.
Pressure range is 2225 to
2275, with Unc: + 45

Attachment 1 to
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Item Parameter —Description Units Value Comments
No.
Normal, + 90 Accident.
2.2. Core inlet Based on 2250 psia core
. outlet and 35.5 psi core
psia 2286 pressure drop (UFSAR
Table 4.4-4).
2.3. Core outlet . Assumed to be the same
psia 2250 .
as the pressurizer.
2.4. Reactor coolant pump Assume a | psi pressure
discharge psia 2287 drop from RCP
discharge to core inlet.
2.5. Steam generator dome SG outlet pressure from
. benchmark heat balance
psia 886.8 at 100% Power plus dP
to upstream of flow
restrictor
2.6. Turbine control valve inlet ) Benchmark Heat
psia 852.7
Balance
2.7 Detailed primary loop pressure ) Table 13 bel Assumes 10% SG tube
drop distribution pst clow plugging.
3. Primary and Secondary L -
Temperatures: o
3.1. Hot leg Assumed to be the same
as the core outlet
°F 595 temperature since the Rx
vessel does not have
upper head injection.
3.2. Cold leg op 549 Tcold temperature at full
Unc: + 3°F power.
3.3. Core outlet
°F 1 S I p—
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Item Parameter —Description Units Value Comments
No.
3.4. Upper Head Assumed to be the same
as the core outlet
°F 595 temperature since the Rx

4. Water levels in the pressurizer
and steam generators,

PRErE ey

4.1. Pressurizer

% Tap Span

See Figure 1

vessel does not have
upper head injection

4.2. Steam Generators

in

4113

Level above tubesheet

5. Leakage flows (Bypass):

% of vessel
flow

3.7

This is the total core
bypass maximum value
for minimum core flow
rate.

5.1. Outlet nozzle clearances

percent

Assume bypass
breakdown documented
in Unit 1 UFSAR due to
unit similarities.

5.2. Downcomer to upper head

percent

0.16

Assume bypass
breakdown documented
in Unit 1 UFSAR due to
unit similarities.

5.3. CEA shrouds

percent

N/A

Equivalent to a fraction
of the leakage through
guide tubes (item
1a.5.5.1). This has not
been quantified.

5.4. Upper head to upper plenum
(guide structure holes)

percent

5.5. Core bypass (guide tubes,
barrel-baffle)

N/A

This has not been
quantified.
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Item Parameter —Description Units Value Comments
No.
5.5.1. Guide tubes Assume bypass
. t 1.76 breakdown documented
percen : in Unit 1| UFSAR due to
unit similarities.
5.5.2. Barrel-baffle Assume bypass
ercent 047 breakdown documented
P : in Unit 1 UFSAR due to
unit similarities.
6. Steam generator recirculation % Power- See 1a 15
ratio CircRatio ceftemlals =
7. Heat balance information such as:
7.1. Feed and steam flows tbrm/hr 11,905,010 Benchmark Heat
11,806,740 Balance
7.2. Feedwater temperature oF 435 Benchmark Heat
: Balance
7.3. Turbine inlet pressure. . Benchmark Heat
psia 818.0 Balance
1. | Plant Operating Conditions
1b. | For EPU conditions. ’
1. Primary and Secondary Flow
rates: :
1.1. Core flow Minimum flow is
gpm 403,500 375,000 gpm.
1.2. Reactor coolant pumps 97,500 (2A1)
gpm gg’ggg Eggﬂ RCP Pump Test Data
94,000 (2B2)
1.3. Steam flow Ibm/s Seeltem1b7.1 | = —meeeee-
1.4. Feedwater flow {bm/hr Seeltem1b7.1 | = —comeme-

1.5. SG recirculation ratio/boiler

% Power-

% Power Circ
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Item Parameter —Description Units Value Comments
No.
section flow Ratio
CircRatio 25 13.67
50 6.97
75 4.36
100 3.02

2. Primary and Secondary Pressures
(absolute pressures):

2.1. Pressurizer Range: 2225 to 2275
. sia.
psia 2250 Enc.: + 45 psi normal,
+ 90 psi harsh.
2.2. Core inlet psia Assumed to remain
2286 similar to current
conditions.
2.3. Core outlet psia Assumed to remain
2250 similar to current
conditions.
2.4. Reactor coolant pump psia Assumed to remain
discharge 2287 similar to current
conditions.
2.5. Steam generator dome psia

SG outlet pressure from
benchmark heat balance

8959 at 100% Power plus dP
to upstream of flow
restrictor
2.6. Turbine control valve inlet psia Table14 | = cmemeee-
2.7 Detailed primary lc-)op. psi Table 13 below Assumes 10% SG tube
pressure drop distribution plugging

(V%)

Primary and Secondary

Temperatures:

3.1 Hotleg oF 606.0 Assumes 10% SG tube
) plugging.

3.2 Coldleg of 551 Corresponds to 100%

Unc: + 3F Power. Tcold at zero




Item Parameter —Description Units Value Comments
No.
power is 532F.
D 0,
3.3 Core outlet oF 607.9 Assurpes 10% SG tube
plugging.
3.4 Upper Head of 606.0 Assumed to be the same

Water levels in the pressurizer
and steam generators

4.1 Pressurizer

% Tap Span

See Figure 1 below

as vessel outlet

4.2 Steam Generators in 411.3 Level above tubesheet
. 0,
Leakage flows: %o of vessel 37 | e
flow
5.1 Outlet nozzle clearances ercent 1.12 Assumed to be similar to
P ) current operating value.
5.2 DC to upper head ercent 0.16 Assumed to be similar to
pereen ’ current operating value.
5.3 'CEA shrouds percent N/A This has not been
quantified.
5.4 Upper head to upper plenum ercent N/A This has not been
(guide structure holes) P quantified.

5.5 Core bypass (guide tubes,
barrel-baffle)

Assumed to be similar to

5.5.1  Guide tubes percent 1.76 ;
current operating value.
5.5.2  Barrel-baffle percent 047 Assumed to b; similar to
current operating value.
rS;teiim generator recirculation Power- Seeltem 1b15 | oo

%CircRatio

Heat balance information such as:

7.1 Feedwater and steam flows lbm/hr See Table 14
7.2 Feedwater temperature °F See Table 14 | = —-—eee-
7.3 Turbine inlet pressure. psia See Table 14 ————e-
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Item Parameter —Description Units
No.
2. Analysis Topical Reports
1. Topical Report on the
licensing analysis of record for See
LOCA at rated power and EPU | Comment
conditions.
3 Safety System Logic, Setpoints

and Delay Times

Critical Safety Parameters List
(also called “Groundrules

See Comment

Comments

below applicable to rated
power:

CENPD-132,
through Suppl. 4-P-
A, “Calculative
Method for the CE
Nuclear Power
Large Break LOCA
Evaluation Model”,
March 2001.
CENPD-137,
through Suppl. 2-P-
A, “Calculative
Method for the
ABB CE Small
Break LOCA
Evaluation Model”,
“April 1998.

| No new Topical Reports

for EPU analyses.
Analysis results are in
the UFSAR. ’

55

See Referén(;es [;rO\\/’idey;i»

e LS

document”) for the last reload for: | e P
1. ESFAS See Table 5 See Table 5 See Table 5
2. RPS See Table 5 See Table 5 See Table 5
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Item Parameter —Description Units Value Comments
No.

3. SGIS/MSIS See Table 5 See Table 5 See Table 5

4. PORV See Table S See Table 5 See Table 5

5. SRV. See Table 5 See Table 5 See Table 5

4 Primary and Secondary V
) Pressure Drops

1. Primary side pressure drop
distribution with correspondin
flow rate, including 1eall:age ﬂ(%ws See lT:;able See Table 13 |  =---eme-
(from design data or vendor
analyses).

2. Secondary side pressure drop
distribution with corresponding See
flow rate, including leakage flows | Attachment | See Attachment 3
(from design data or vendor 3
analyses).

5. Core and Fuel Design

1. Number of assemblies N/A 217 | e
2. Dimensions Array: 16 x 16, The pitch is the sum of
N/A Pitch: 8.180 in, 7.972 and 0.208 = 8.180
Length: 158.5 in in.
3. Spacer grid locations and K- See Table 4 for
factors N/A grid locationsand | = =eeeeee-
K-factors.
4. Vessel pressure drops Current values:
a) Inlet nozzle & 90
degree turn,
z)) ?(;) 4 b) Downcomer, lower
psi o) 13:4 plenum, support
d) 67 structure,

¢) Fuel assembly,
d) Fuel assembly outlet
to outlet nozzle.




Item Parameter —Description Units Value Comments
No.
5. Bypass and leakage flows % of total See item 1a.5.5 Similar to Item 12.5.5
flow above above.
6. Number and location of fuel rods. - 236 per assy Some fuel rods contain
51,212 total.
N/A . burnable absorber
See Figs. 3 and 4 -
. material.
below for location.
7. Number and location of guide 5 guide tubes per
tubes. assy. ¢+
N/A See Fig. 3 below for
Iocqtiqn
6 Equipment Drawings and

Design Reports

To confirm the calculation of flow

path lengths and elevations, flow
areas, volumes, metal mass and
surface areas (including pipe
schedules), and form loss (due to
bends, contractions, expansions,
orifices, etc.) for the following
equipment:

1. Reactor vessel and internals
(identification of all core bypass

flow paths and flow rates, - See Table 3 -
including upper plenum or head
to downcomer, if available).
2. Primary loop piping (hot leg, cold . See Table 3 .
leg, pump suction)
3. Reactor coolant pumps -—- See Table 3 ---
4. Steam generators and internals
(U-tube lengths, separators, inlet . See Table 3 .

and outlet plenum, etc.), (TH
Design Report)
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L-2010-278
Page 9 of 59



Item

Parameter —Description

Units

Value

Comments

5. Pressurizer, surge line, spray

lines, safety and relief valves and

connecting lines, etc.

See Table 3

6. Main steam lines out to the
turbine stop valves, including
safety and relief valves and
connecting lines, main steam
isolation valves, flow restrictors,
etc.

See Table 3

7. Main feedwater lines from the
isolation valves to the steam
generator inlet.

See Table 3

8. Auxiliary feedwater lines and
feedwater pump type,
configuration and capacity.

See Table 3

9. Safety injection equipment
including SITs, high and low
pressure injection systems and
connecting piping.

See Table 3

10. Charging and ietdown system
(CVCS).

See Table 3

11. Residual heat removal system.

Reactor Vessel Internals

Weight and surface area of reactor

vessel internal structures:

8. Core support barrel

See Comments

136,600 /
1126 Inside
1110 outside

See Item 6.9 for LPSI
System. LPSI and RHR
are the same system.

and lower portions of the
core support barrel;
upper and lower flange;
inner and outer nozzle
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L-2010-278
Page 10 of 59



Item Parameter —Description Units Value Comments
No.
areas.
9. Core shroud 34,000/ Includes vertical and
Lbs/ sq. ft. 594 Inside horizontal surfaces of the
867 outside core shroud.
10. Lower core support plate Includes top and bottom
surfaces; surface areas
Lbs/sq. ft 8,000/260 inside the holes of the
plate.
11. Fuel alignment plate (Upper Core Includes top and bottom
Plate) surfaces; surface areas
Lbs /sq. ft 9,900/331 inside the holes of the
plate.
12. Upper guide structure Includes CEA shrouds
with extensions; total
UGS plate, flange, beam,
Lbs/ sq. ft. 120,000/ 7,120 & cylinder areas; fotal
fuel alignment plate area
(Neglects guide tubes).
13. Core support assembly Includes vertical webs;
Lbs / sq. ft. 45,500/ 1193 flanges; cylinder;
columns; core support
plate; bottom plate.
14. Flow skirt Includes top and bottom
surfaces; surface areas
Lbs/sq. ft. 3,600/223 inside the holes of the
plate.
15. Control element assembly (CEA) 48,000/ Does not include
shrouds Lbs/ sq. ft. 1826 Inside .
2100 outside shroud extensions.
16. Shroud extensions 10,400/
Lbs / sq. ft. 866 Inside -
1035 outside
17. Grid assemblies Lbs/sq. ft. | 18.5 / 5.0 per Grid Each assembly has 9

grids for 217 assemblies.
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Item Parameter —Description Units Value Comments
No.
8. Steam Generator Internals
1. Weight of steam generator tube
sheet and surface area of tube
sheet exposed to primary side
fluid. ‘ :
1.1. Weight of Tube Sheet Weight with integral
Ibm 93,230 forged lower cylindrical
ring and cladding
1.2. Surlface area of Tube Sheet i 11251
(Primary Side)
2. Weight and surface area of steam
generator wrapper. 2 -
2.1. Weight of SG wrapper Ibm 34,730 Includes wrapper roof
2.2. Surface area of SG wrapper 2 Wetted surface area on
ft 1354 .
downcomer side
9. Steam Generator Fluid Volumes
1. Inlet plenum S 338.4 Includes Manway
2. Outlet plenum i 332.0 Includes Manway
3. Active and & 1230.0
inactive (within tube sheet) tubes 82.6
4. Number of steam generator tubes - 8999
5. Length of shortest and longest in Single straight leg
tube Length includes twice
538.2 min the straight length above
the tubesheet, plus the U-
776.6 max
bend.
10. | Steam Generator Parameters
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Item Parameter —Description Units Value Comments
No.
1. Inventory and recirculation ratio Power Secondary
versus load (essential at rated Mass Inventory for clean,
power conditions) 0 215680 unplugged tubes at EPU
lbm 25 183730 conditions. Recirculation
50 163860 ratios provided in Item
75 149910 1b. 1.5
100 139410
2. SG flow areas, K-factors and
flows
See
Attachment See Attachment 3
3
11. | MS Line Flow Restrictor
.
1.91 £ is the SG outlet
1. Restrictor flow area f2 1.91 per SG nozzle area. The main
line flow venturi area is
2.27 f* per SG. '
12 Steam Generator and Reactor : : .
" | Vessel Heights
1. Volume versus height
relationship for the steam See Table 6 See Table 6 | oo
generators with downcomer and
boiler regions provided separately
2. Volume versus height for the
reactor vessel with internals See Table 6 See Table6 | = =—emmem-
installed
Reactor Coolant Pump Rated
13. .
Conditions ‘
1. Head The value is the average

296.75

of the four pump-specific
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Item Parameter —Description Units Value Comments
No.
values (303, 296, 293 &
295 ft)
2. Flow The value is the average
m 87750 of the four pump-specific
&p ’ values (85,000 - 87,500 -
91,000 & 87,500 gpm)
3. Torque The value is the average
of the four pump-specific
Ibf-ft 33,930 values (33,860 — 34,000
— 34,720 & 33,230 fi-1bf)
4. Speed rpm 900 Synchronous speed
5. Density The value is the average
3 of the four pump-specific
lbm/ ft 473 values (47.3,47.4,46.9
and 48.4 lbnv/ ft’)

6. Homologous pump curves (four N/A SeeTable 7 | oo
quadrant)

7. Pump inertia and friction Uncertainty value of +
(coefficients of polynomial in 1% may be applied to
pump speed) lbm-ft’ 102,000 pump inem'a i.n the

analysis to gain

fi-1bf 2735 operating margin.
- Constant for friction
and windage torque.

8. Coolant primary system fluid 3

L ft 15 2 I —
volume within pump

9. RCP metal mass, excluding motor 1bs 75,000 Dry weight.

10. Reverse rotation device RCP design torque for
operational for RCPs anti-reverse rotation

N/A Yes device equal to 62,000
fi-1bf.

11. Pump power to primary fluid MWt 14.2 (nominal), | = -
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Item Parameter —Description Units Value Comments
No.
20 (max)
12. Coastdown characteristics N/A Figure2 | = ee-eeee
13. Pump trip setpoints N/A Overcurrent Overload Trip
14. Pump time delays and logic N/A N/A E Ssafety related RCP
14. | Core Cooling System
1. HPSI and LPSI delivery curves See Tables 8, 9, 10,
gpm 11
2. SIT total volume 3 Four tanks, each with
ft 1855 . .
this capacity.
3. SIT initial pressure and liquid . bsia ¢ (500 to 650 + 15) | TS ranges for SIT
volume . pﬂ3 e (1420to 1556 + | pressure and liquid
32) volume.
CST minimum capacity gal 276,200 | eeeemee-
5. Charging pump flow versus . Reciprocal pump. Flow
pressure 40 (nominal) to 49 | i her charging pump.
gpm (maximum) Nominal value does not
35 minimum, after | jcjude 4 gpm for RCP
uncertainties bleed-off.
15.a | Control Systems

Rated power operation of the
primary and secondary control
systems for:

1. SG water level instrumentation
and control (three-element)

N/A

See Comment

Pre-EPU description of
the SG water level
control system is
provided in UFSAR
Figure 7.7-5. Additional
information is contained
in System Description
0711408 “Steam
Generators and
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Item
No.

Parameter —Description

Units

Value

Comments

Feedwater Control
System”

2.

SG pressure (including bypass
and ADV)

N/A

See Comment

Pre-EPU description of
the Steam Bypass
Control System is
contained in UFSAR
Sections 7.2.2.5.3,
7.4.14,7.7.1.1.5, and
10.4.4. Reference Figure
19 (SBCS Simplified
Block Diagram). See
Essential Valve
Characteristics Table 20
for operation of
Atmospheric Dump
Valves

(V)

Pressurizer heaters and sprays

N/A

See Comment

Pre-EPU description of
the Pressurizer Pressure
Control System is
provided in Figure 16

4.

Pressurizer level

N/A

See Comment

Pre-EPU description of
the Pressurizer Level
Control System is
contained in Figures 1
and 17

Auxiliary feedwater

N/A

See Comment

See Table 5 for
Auxiliary Feedwater
Actuation System
setpoints.

The Auxiliary Feedwater
Actuation System logic
is described in UFSAR
Section 7.3.1.1.8 and
UFSAR Figures 7.3-12
(drawing 2998-12613) &
7.3.14 (drawing 2998-
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Item Parameter —Description Units Value Comments
No.
15003)
6. CVCS (charging and letdown) Phre—EPU descriptiqn of
NA | seeComment | (s U sa
Section 9.3.4
15.b | Control Systems F ‘

EPU condition operation of the
primary and secondary control
systems for:

1. SG water level instrumentation
and control (three-element)

N/A

See Comment

Feedwater Control

System will be rescaled
to reflect new FW
pumps, new FW control
valves and an expanded
nominal flow rate. The
post-trip transition logic
for main to low power
FW control valves will
also be revised to
improve SG level
response.

2. SG pressure (including bypass
and ADV)

N/A

See Comment

EPU does not change

"‘ADV control logic or

setpoints. Steam Bypass
valve capacity will be
increased by EPU to
restore design capacity in
%RTP. The SBCS is
functionally
implemented in the plant
Distributed Control
System (DCS). SBCS
will be rescaled to match
new valve Cv curves.
Quick Open setpoint for
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Item
No.

Parameter —Description

Units

Value

Comments

sudden loss of load will
be decreased from 30%
to =15%. Transition from
Quick Open logic to
Modulation control will
be modified (through the
use of controller output
signal tracking) to
smooth the steam header
pressure response.

Pressurizer heaters and sprays

N/A

See Comment

EPU does not change the
Pressurizer Pressure
control logic or
setpoints.

Pressurizer level

N/A

See Comment

The Pressurizer Level
Contro! Program will be
rescaled to reflect the
increased Tavg range
from 0 to 100% RTP.
Program endpoints in
terms of volume will
remain as is.

Auxiliary feedwater

N/A

See Comment

EPU does not change the
AFAS actuation logic or
setpoints.

CVCS (charging and letdown)

16.

Reactor Vessel Upper Head

N/A

1.

Upper head fluid temperature
at normal operating conditions.

°F

See Comment

See item 1.b.3.4
above.

EPU does not change
CVCS control logic or

setpoints

Assume to be the same
as the core outlet
temperature since the Rx
vessel does not have
upper head injection.
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Item Parameter —Description Comments
No.
17. | Essential Valve Characteristics
Number of valves, full open flow
area, forward/ reverse flow
coefficients (CV’s), open/close
rate, minimum flow at rated
conditions, logic for opening and
closing the valves for: e
1. Pressurizer PORVs See Tables 12 & 20
2. Pressurizer safety valves | aeeeeee Se Tables 12 & 20
3. Main steam safety valves |  -eeomem- See Tables 12&20 | -
4. Atmospheric dump valves [ ecemes See Tables 12&20 | -
5. TCVs (turbine control valves) |  «cemeem- See Tables 12 & 20 e
6. Turbine bypass valves | - See Tables 12&20 |  ——em-mm-
7. TSVs, (turbine stop valves) | = —c-eeem- See Tables 12&20 |  =ee--—m-
8§ MFIivs | e See Tables 12& 20 |  —mmeeee-
9. MSIVs See Tables 12 & 20
18.
to | Reactor Core Parameters
20.
1. Control rod insertion versus time See
after scram Attachment See Attachment 2
2
2. CEA worth versus insertion (with See
and without highest worth rod Attachment | See Attachment 2
stuck out of core) 2
3. Reactivity versus fuel See
temperature and reactivity versus | Attachment | See Attachment2
moderator density 2
4. Moderator temperature Attaiifn - See Attachment 2




Item Parameter —Description Units Value Comments
No.
coefficient 2
5. Typical top peaked axial power See
profile Attachment See Attachment 2
2
6. Minimum and maximum average See
fuel clad gap conductivity at rated | Attachment | See Attachment 2
power conditions 2
7. Minimum local gap conductance See
as a function of LHGR Attachment See Attachment 2
2
8. Gap conductance See
Attachment See Attachment 2
2
9. Linear heat rate See
Attachment See Attachment 2
2
10. Fuel average and centerline See
temperature as a functl.on of Attachment See Attachment 2
burnup for the hot rod in the hot )
bundle.
11. Specifications for modeling a
small break LOCA, in particular
what models/assumptions are
used regarding loop seal clearing
and hot channel conservatisms.
The AREVA SBLOCA
methodology topical report was See
. L. Attachment See Attachment 2
provided and this is very useful. 2

The FSAR or a report on the
analysis of record is needed to
move from the generic
methodology to the plant specific
application. Plots of key
variables for the EPU LBLOCA
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Item Parameter —Description Units Value Comments
No.
and SBLOCA analyses, including
containment pressure response.
21. | Operator Actions During LOCA

1.

Reactor coolant pump trips
(conditions to trip pumps —
automatic or manual)

-None

Pumps
automatically trip
on LOOP

Accident analysis

assumes LOOP
concurrent with LOCA,
and pumps are not
loaded into EDGs or
manually operated. Same
assumption for EPU
analysis.

2.

HPSI throttling criteria

None

See Comments
Section.

If HPSI pumps are
operating,

and ALL of the
following conditions are
satisfied:

* RCS subcooling is
greater than or

equal to minimum -
subcooling

« Pressurizer level is at
least 30%

and NOT lowering,

« At least ONE S/G is
available for

RCS heat removal with
level being

restored to or maintained
between

60 and 70% NR,

* Rx Vessel level
indicates sensors 4
through 8 are covered, or
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Item
No.

Parameter —Description

Units

Value

Comments

NO abnormal differences
(greater than 20°F)
between THOT and Rep
CET temperature,

Then, THROTTLE SI
flow. Same assumption
for EPU analysis.

~

J.

MS line break auxiliary feedwater

control

N/A

See comment

Due to the design of the
AFW system that
automatically isolates the
AFW from the broken
loop, no auxiliary
feedwater was assumed
to be delivered during
the post-trip MSLB
event. No flow delivered
for pre-trip MSLB either.

22.

Core Operating Limits Report

See
Comment

23.

RCS Material Property Data

For the various materials in the
reactor coolant system (stainless

steel, inconel, etc.):

See Comment

Most recent COLR
provided to NRC via
FPL letter L-2009-116,
dated 05-11-2009. EPU
COLR to be provided
later after it is issued.

I. Density b/ See Table 1S | —omee
2. Specific heat BIGO™ | SeeTablels | e
3. Thermal conductivity BTU/hr-ft-

°F

See Table 15
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Item Parameter —Description Units Value Comments

No.
2. Emissivity versus temperature See Table 15 [ = ceemmee
Power Level / Uncertainty

24.
(New Requests)
1. Current Power Level MWth 2700 ] eeeeeee-
2. Current Power Uncertainty % 2 Applicable for both
(LBLOCA/SBLOCA) LBLOCA and SBLOCA
3. EPU Power Level Mwth 30200 | e
4. EPU Power Uncertainty % 0.3 @ full power. Applicable for both

(LBLOCA/SBLOCA)

LBLOCA and SBLOCA
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Figure 1
ST. LUCIE UNIT 2
PRESSURIZER LEVEL PROGRAM
Note: The Values Refer to the Actual Plant Settings
PRESSURIZER LEVEL PROGRAM
65
(571.2, 63.0)

60 1

55 1
=
2
2 50t
N
E\:
-l
w
E 45 +
[+ 4
w
N
[4
@ 40|
[2]
w
4
Q.

35 1

(538.2, 33.1)
30
25 ; t + + : +
520.0 530.0 540.0 550.0 560.0 570.0 580.0 590.0
TAVE (F)

Pressurizer Volume at 63.0% Spanis 914 Cu. Ft.
Pressurizer Volume at 33.1% Spanis 463 Cu. Ft.



Figure 2 - RCP
Coastdown
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800

700 ~

600

Total Core Infet Flow {ft3/sec)

1 12 s 15 10 2 2
Time (s)

FLORIDA POWER & LIGHT
COMPANY
ST. LUCIE PLANT UNIT 2

FIGURE 15.3.2-1
Complete Loss of Flow -
Four Pumps Coasting Down
Total Core Inlet Flow versus Time

15.3-10 Ameindment No. 17 (12/06)

Note: Curve represents current analyses.
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Figure 3

'CORE EQUIVALENT REACTOR VESSEL
DIA - 136"

18|

SU%ZR%DD in 1 T 1
. ' .D. :;,) = g ﬁ l

= FHT 15 SPACES
4.050" () @) ég(g]Alﬁ.S
l £ g 7,59

OO B
SEN 1 T 1
GUIDE TUBE B
0.506 0. 12¢" 619371205
X e e ) 0
FUEL ROD 0.208 FUEL RODS
PITCH

WATER
GAP FLORIDA POWER & LIGHT
ST. LUCIE PLANT UNIT 2

REACTOR CORE CROSS SECTION

Amendment No. 13, (05/00) FIGURE 4.1-2
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Figure 4

T s TTTnILK.IlTT F E D ¢
U7 $§0 753 [ un ) 2
FA3 [ 117 |EA7 {8413 | |
U25 | 765 | T40 | X51 | XD2 | X54 | 139 | 169 | U24
E-15 | L5 | V8 |FEEO|FEED|FEED| D6 | D11 | T45 «
T23 | Ta7 | X56 | X65 | U10 | U8B | U20 | X68 | X62 | 136 | 128 1
G46| E6 |FEED|FEED| D7 | L2 | Va7 |FEED|FEED| T6 | G6 9
T21 | X5 | X1 | UGB | UA3 | X34 | U22 | %36 | Ua7 | UO3 | X16 | Xa6 | 127 ®
F16 | FEED| FEED| N-2 | v-8 {FEED| 113 |FEED| D9 | 42 |FEED|FEED| F7?
U23 | Ta2 | X18 ; U4B | TOS | XZ7 | T71 | US4 { 765 | X28 | T08 | U47 | X-10| T36 | U3t 2 17
R5 | £5 |FEED| D4 | x17 [Feen| R | R3 |R13 |FEED| B17 | Va4 [FEED| S5 | 65 -
TS6 | 63 | 'Uss | Tor | a7 [T08 | Use | Toi |Ues | 16 | xe2 [T [wos [ X0 (e | | o
1-18 | FEE0| B-13 | 720 |FEED| 1 | 19| 117 | F19 | Pt |FEED| 20 | x93 [FEED] G
Ta1 | X69 | U4 | X1 | 70 § UGS | x12 | VAT | X22 | W60 | 708 | X23 | U38 | X70 | 120

F-18 | FEED]| J-18 [FEED| A8 | G3 |FEED| G-7 |FEED| W-7 | Y8 |FEED]| N-19 |FEED| S-18

XB4 | U4 | X43 | T59 [ USD | X19 | T52 | XD4 | T45 | X20 | UBB | 172 | X33 | U12 § X52
FEED| T4 |FEED| N-7 {W-16 [FEED| W-11 | FEED]| (19 | FEED} C-16 | N-16 {FEED| E4 |FEED

X06 | USO | U9 | UBS | T2 | T51 | XO6 | S78 | XO7 | TS0 | TO3 | US2 | U9 i UB2 | XO1
FEED| B-11 | N-W1 | C7 § T41 | G-15 [FEED| £43 |FEED| R7 | E-11 [WAS | J11 | X-11 | FEED
X59 | U | Xd4 | T [ US7 [ X15 | T4 | X0B | T48 | X17 | U409 | T56 | X-35 | 18 | X&0
FEED| T-18 |FEED| J-7 | W6 [FEED| L-3 {FEED| C-11 |FEED] C6 | J-16 {FEED| E-18 | FEED
T34 | X791 U39 [ X09 | TI3 JUST | X26 | T46 | X14 | USB | T2 | X33 | Ud4 | X85 | TH
F.4 |FEED| J4 [FEED! A-14 | C-15 |FEED| R-15 |FEED| R:19 | Y-14 |FEED| N4 [FEED| S-4
T66 | X67 | UO1 | T14 | X40 | T20 | UB3 | TO4 | U67 | T18 | X41 | T17 | UOT | X58 | T68 5
R-11 [FEED| B | T-2 |FEEDIH-211 &3 | L6 | F3 P21 |FEED| E-2 | X8 [FEED| L4

U20 | T35 | X301 U4B | T15 | X281 T70 | UB4 | TBO | X25 | T10 j L4S | X32 | 133 | U0

R-17 | F17 |FEED| D-18 | X6 |FEED] G9 | G-18 [ G-13 {FEED| B85 | V-18 FEED] $-17 | G117 5
126 | xa7 | x24 | U02 fuas [ x38 [ ute | xas | ud2 | uod | xa9 | xa8 | T25 '
S-15 | FEED|FEED | N-20 | v-13 [FEED| L9 |FEED| D-13 | 420 |FEED|FEED| S7 |~
124 | 743 | x83 | xrz2 [uta [ ust | uzs | xe7 | X85 | 130 | 122
16 | £16 |FEeD|FEED| D5 | 126 | v5 jrEEDlFEED| T4 | RE | T3
sl Te7 {2 [ xao | xo3 | %61 | T44 [ T4 | U3 )
* From Cycle 16 E7 | V11 | V-16 [FEED|FEED|FEED{ D46 | L7 | T7 2

7 From Cycle 14 US| 754 | 885 | u2s
FOl 15| E5) S8 ; 1
Assembly Identifier =

Previous Cycls Location 180°

FLORIDA POWER & LIGHT COMPANY
ST. LUCIE PLANT UNIT 2

CYCLE 17 REFERENCE
CORE LOADING PATTERN
FIGURE 4.3-65

Amendment No. 18 (01/08)
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Table 1 (Not Used)
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Table 2 (Not Used)



Table 3
Unit 2 Piping Isometric Drawings by P&ID
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Flow Diagram

Component/Isometric Drawing

Reactor Vessel

2998-G-078, Sheet 110, Rev. 08

2998-769, Rev. 2

Primary Loop Piping (RCS)

2998-G-078, Sheet 110, Rev. 08

2998-2662, Rev.
2998-2132, Rev.
2998-3793, Rev.
2998-1887, Rev.
2998-1886, Rev.

O\ W — O\ B

Reactor Coolant Pumps

2998-G-078, Sheet 111A, Rev.
2998-G-078, Sheet 111B, Rev.
2998-G-078, Sheet 111C, Rev.
2998-G-078, Sheet 111D, Rev.

11
10
13
10

2998-455, Rev. 6
2998-457, Rev. 8

Steam Generators

2998-G-078, Sheet 110, Rev. 8
2998-G-079, Sheet 1, Rev. 41
2998-G-080, Sheet 2A, Rev. 43

2998-21342 Rev 0

Pressurizer/Surge Line/Spray Lines/Relief Lines

2998-G-078, Sheet 109, Rev. 18
2998-G-078, Sheet 108, Rev. 5

2998-506, Rev 4 )
2998-G-125, Sheet RC-AB-1, Rev 13
2998-G-125, Sheet RC-AB-2, Rev 11
2998-2048, Rev §

Main Stealﬁ Lines Out to the Turbine

Stop Valves

2998-G-079, Sheet 1, Rev. 41
2998-G-079, Sheet 2, Rev. 35

2998-G-125, Sheet MS-L-1, Rev. 22
2998-G-125, Sheet MS-L-2, Rev. 22
2998-G-125, Sheet MS-L-3, Rev. 10
2998-G-125, Sheet MS-L-4, Rev. 16
2998-G-125, Sheet MS-L-13, Rev. 11
2998-G-125, Sheet MS-L-14, Rev. 16

Main Feedwater Lines from the Isolation Valves to the Steam Generator Inlet

2998-G-080, Sheet 2A, Rev. 43

l 2998-G-125, Sheet BF-M-6, Rev. 17

Auxiliary Feedwater Lines

2998-G-080, Sheet 2B, Rev. 36

2998-G-125, Sheet BF-M-7, Rev. 18
2998-G-125, Sheet BF-M-8, Rev. 20
2998-G-125, Sheet BF-M-9, Rev. 16

Safety Injection

2998-G-078, Sheet 130A, Rev. 19
2998-G-078, Sheet 130B, Rev. 28
2998-G-078, Sheet 131, Rev. 20
2998-G-078, Sheet 132, Rev. 09
2998-G-078, Sheet 110, Rev. 08

2998-G-125, Sheet SI-N-4, Rev
2998-G-125, Sheet SI-N-5, Rev
2998-G-1285, Sheet SI-N-6, Rev
2998-G-125, Sheet SI-N-7, Rev. 15
2998-G-125, Sheet SI-N-8, Rev. 18
2998-G-125, Sheet SI-N-9, Rev. 20

.20
.19
.18




2998-G-125, Sheet SI-N-14, Rev.
2998-G-125, Sheet SI-N-16, Rev.
2998-G-125, Sheet SI-N-17, Rev..
2998-G-125, Sheet SI-N-18, Rev.
2998-G-125, Sheet SI-N-19, Rev.
2998-G-125, Sheet SI-N-20, Rev.
2998-G-125, Sheet SI-N-21, Rev.
2998-G-125, Sheet CS-K-1, Rev.

2998-G-125, Sheet CS-K-2, Rev.

2998-C-124, Sheet SI-1, Rev. 12
2998-C-124, Sheet SI-2, Rev. 10
2998-C-124, Sheet SI-3, Rev. 12
2998-C-124, Sheet SI-4, Rev. 13
2998-C-124, Sheet RC-1, Rev. 9

2998-C-124, Sheet RC-2, Rev. 13

25
17
14
12
15
14
13
19
20
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Charging and Letdown System (CVCS)

2998-G-078, Sheet 110, Rev. 08
2998-G-078, Sheet 120, Rev. 17
2998-G-078, Sheet 121A, Rev. 31
2998-G-078, Sheet 122, Rev. 25

2998-G-125, Sheet CH-G-1, Rev.
2998-G-125, Sheet CH-G-2, Rev.
2998-G-125, Sheet CH-G-3, Rev.
2998-G-125, Sheet CH-G-4, Rev.

21
19
16
21

2998-G-125, Sheet CH-G-10, Rev. 12
2998-G-125, Sheet CH-G-14, Rev. 11
2998-G-125, Sheet CH-G-15, Rev. 15
2998-G-125, Sheet CH-G-16, Rev. 06
2998-G-125, Sheet CH-G-17, Rev. 13

2998-C-124, Sheet CH-1, Rev. 11

2998-C-124, Sheet CH-3, Rev. 12
2998-C-124, Sheet CH-4, Rev. 09

2998-C-124, Sheet CH-6, Rev. 8

2998-C-124, Sheet CH-33, Rev. 7

2998-C-124, Sheet CH-72, Rev. 15
2998-C-124, Sheet CH-75, Rev. 14
2998-C-124, Sheet CH-78, Rev. 12

2998-C-124, Sheet CH-103, Rev.
2998-C-124, Sheet CH-104, Rev.
2998-C-124, Sheet CH-105, Rev.
2998-C-124, Sheet CH-106, Rev.
2998-C-124, Sheet CH-108, Rev.
2998-C-124, Sheet CH-109, Rev.
2998-C-124, Sheet CH-110, Rev.
2998-C-124, Sheet CH-111, Rev.
2998-C-124, Sheet CH-112, Rev.
2998-C-124, Sheet CH-129, Rev.
2998-C-124, Sheet RC-2, Rev. 13

9

13
7

17
14
11
13
0




Table 4
Spacer Grid Locations

Grid #

Distance (in)

1

5.175

22.375

38.188

54.000

69.812

85.625

101.438

117.250

ORI ||~

133.062

—_—
<

148.875

Note: Measured from bottom of fuel assembly to top of grid.

K-Factors
Location K-Factor
Core inlet region/ bottom grid 1.18
Mid-grid 8 spacers (total) 5.68
Top grid (Top grid representative of inconel
top grid) 0.69
Upper End Fitting 0.53

Note: Conditions: S00F isothermal and 388,600 gpm vessel flow rate.
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Table §
RPS, ESFAS and AFAS Setpoints and Safety Analysis Limits
Functional Description Monthly Tech Spec Setpoint | Current Setpoint or EPU Setpoint or Comments
Surveillance Uncertainty Requirement | Uncertainty
Setpoint (current cycle) Requirement
RPS PZR Press Hi 2360 psia <2370 psia + 45 psi (Normal) + 45 psi (Normal)
+ 90 psi (Accident) + 90 psi (Accident)
RPS Cont. Press Hi 2.5 psig <3.0 psig + 1.65 psi + 1.65 psi
RPS S/G Press Lo 626 psia > 626 psia + 40 psi (Normal) + 40 psi (Normal)
+ 80 psi (Accident) + 80 psi (Accident)
RPS S/G Level Lo 20.5% >20.5% + 5% (Normal) + 5% (Normal) Monthly Surveillance Setpoint
+ 14% (Accident) + 14% (Accident) and Tech Spec Setpoint changed
to 35% and > 35% for EPU
RPS RCS Low Flow > 95.4% Design 3.5% 3.5% (Normal)
Flow 7.5% (Accident)
SIAS/CIS Cont. Press Hi | 3.41 psig < 3.5 psig + 1.65 psi + 1.65 psi
CSAS Cont. Press Hi-Hi | 5.31 psig <5.4 psig + 1.65 psi + 1.65 psi
SIAS PZR Press Lo 1740 psia > 1736 psia + 45 psi (Normal) + 45 psi (Normal)
+ 90 psi (Accident) + 90 psi (Accident)
MSIS S/G Press Lo 600 psia > 600 psia + 40 psi (Normal) + 40 psi (Normal)
+ 80 psi (Accident) + 80 psi (Accident)
RAS RWT Level Lo 5.67 feet 5.67 feet + 6 inches + 6 inches
AFAS S/G Level Lo 19.5% > 19.0% + 5% (Normal) + 5% (Normal)
+ 14% (Accident) + 14% (Accident)
AFAS S/G Press DP Hi 270 psid <275 psid Not specified + 60 psi (Normal)
+ 115 psi (Accident)
AFAS FW Press DP Hi 142.5 psid <150.0 psid Not specified < 245 psid (setpoint) EPU setpoint requirement based
on
+ 85 psi (Normal) uncertainty
AFAS logic time delay 210 sec 120 sec 120 sec
(minimum actuation time) "
PORYV Open Pressure N/A 2370 psia (nominal) 2370 psia (nominal) For non-LTOP conditions,
(setpoint) PORVs operate on RPS PZR
Press Hi
-N/A 1000 psia (nominal) | +1-3% (Bank 1&2 + 3% (Bank 1 tolerance)

Main Steam Safety RV

1040 psia (nominal}

tolerance)
3% (accumulation)

+2%, -3% (Bank 2 tol.)
3% (accumulation)
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PZR Safety RV

N/A

2500 psia (nominal)

+ 2% (tolerance)
3% (accumulation)

+ 3% (tolerance)
3% (accumulation)

Note: When revised, Safety Analysis limits are set equal to the Tech Spec setpoint plus or minus the defined uncertainty.




Component
Hot Leg
Suction Leg
Discharge Leg

Paralle!
Non-parallet

Reactor Coolant Pump
Pressurizer
Liquid levet
Surge Line
Steam Generator

fnlet nozzle (ea)
Inlet plenum
Tubes (active and
passive)

Outlet plenum
Outlet nozzle (ea)

Reactor Vessel

Iniet nozzles
Downcomer
Lower plenum
Lower support
structure and
inactive core
Active core
Upper inactive
core

Outlet plenum
CEA shroud

UGS annulus, outside
CEA shroud

Top Head

Outlet nozzles

REA

Flow Path
Length (ft)

14.53
22.83

16.39
16.42

22.81

223
4.64
56.81

5.50
1.72

11.09
12.29

4.5

4.1

Table 6 - Continuation

Table 6
[of NT SYST
Top Bottom
Elevation Elevation
{f) (d) ) (d)
2.38 -1.78
1.04 -7.25
1.25 -1.25
1.25 -1.25
1.25 -1.79
47.20 10.83
30.66 10.83
10.83 1.75
2.24 0.95°
6.91 0.36
37.65 6.91
6.91 0.36
1.39 0.16"
1.5 -1.5
1.5 -20.9
-20.9 -27.0
-17.4 -20.9
-6.0 -17.4
4.5 -6.0
20 -4.5
9.8 2.0
6.5 2.0
13.0 8.5
20 -2.0
4.4-47

GEOMET]

Minimum Flow Volume

Area (ft%) 1)

9.62 139.81
4.91 112.07
4.91 80.46
4.91 80.52
4919 112
— 1500
50.07® 800
0.56 29.30
9.62 21.77
61.04 342.94
0.0024 1247.71
61.04 337.95
4.91 8.58
4.9 78
30.3 674
437 702
28.0 473
54.8 669
47.1 85
23.45 524
— 430
———- T 122
— 753
9.62 105

Amendment No. 18 (01/08)
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TABLE 4.4-8 (Cont'd)

For the cylinder

Represents a geometrical rather than an actual flow path length

Flow path area per tube :

Reactor vessel nozzle centerfine is the reference elevation; it has an elevation of 0.0 ft
Nozzle centerline

RCP outlet

Approximate flow path length

4.4-48

Table 6 — Continuation
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Elevation Above SG Secondary Side | SG Riser/Wrapper | SG Total (ft°)
Tubesheet Downcomer (ft’) (ft3)
Qin
(secondary face of tubesheet) 0 0 0
265.5 in (start of lower edge 2515 1465.5 1717.0
of shell cone)
270.5 in (start of lower edge 2583 1493.3 1751.6
of wrapper cone)
294.2 inc (end of wrapper 3033 1669.6 1972.9
cone)
329.5 in (end of shell cone) 497.1 2053.6 2550.7
361.6 inc (inside edge of 789.9 2501.0 3290.9
wrapper roof)
449.7 inc (top of cyclones) 2413.8 2889.2 5303.0
585.0 in (interior face of N/A N/A 7984.8

venture in steam nozzle)




Reactor Coolant.Pump Homologous Curves

Table 7
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VALPHA HAN HVN BAN BVN | VALPHA HAD HVD BAD BVD
0.0 1.5800 | -1.4200 [ 0.7700 | -1.4500 0.0 1.56800 1.2200 0.7700 1.3150
0.1 1.5000 | -1.2150 | 0.8020 | -1.1120 -0.1 1.6600 1.2850 0.8100 1.3800
0.2 1.4200 | -1.0820 | 0.8450 | -0.8720 -0.2 1.7600 1.3450 0.8800 1.4500
0.3 1.3700 | -0.9120 | 0.8660 | -0.6480 -0.3 1.8700 1.4400 0.9800 1.5100
0.4 1.3300 | -0.7280 | 0.8850 | -0.4420 -0.4 2.0000 1.56500 1.0900 1.5800
0.5 1.2950 | -0.4940 | 0.9100 | -0.2700 -0.5 2.1300 1.7200 1.2350 1.6400
0.6 1.2700 0.0000 0.9300 0.2600 -0.6 2.3000 1.9300 1.3900 1.7200
0.7 1.2400 0.2080 0.9530 0.4300 -0.7 2.4700 2.1800 1.5800 1.8300
0.8 1.1820 0.4350 0.9730 0.6130 -0.8 2.7000 2.4900 1.7850 1.9600
0.9 1.1050 0.7080 0.9890 0.8000 -0.9 2.9300 2.8100 2.0400 2.1200
1.0 1.0000 1.0000 1.0000 1.0000 -1.00 3.1500 3.1500 2.2900 2.2900

VALPHA HAT HVT BAT BVT | VALPHA HAR HVR BAR BVR
0.0 0.4330 1.2200 | -1.4400 | 1.3150 0.0 0.4330 -1.4200 -1.4400 | -1.4500
0.1 0.4740 1.1820 | -0.9200 | 1.2450 -0.1 0.3430 -1.7150 -1.6600 | -1.8500
0.2 0.5020 1.1400 | -0.6300 | 1.1800 -0.2 0.0112 -1.9600 -1.9100 | -2.2000
0.3 0.5120 1.0850 | -0.4200 | 1.1100 -0.3 -0.2460 -2.1500 -2.1900 -2.5200
0.4 0.5240 1.0450 | -0.2500 | 1.0420 -0.4 -0.5130 -2.3400 -2.4900 | -2.8500
0.5 0.5460 1.0000 | -0.1000 | 0.9750 -0.5 -0.8300 -2.5200 -2.8300 | -3.1500
06 0.5830 0.9500 0.0200 0.9050 -0.6 -1.0350 -2.6900 -3.2400 | -3.4900
0.7 0.6410 0.9000 0.1300 0.8170 -0.7 -1.6000 -2.8100 -3.6000 -3.8400
0.8 0.7120 0.8700 0.2510 0.7280 -0.8 -2.0500 -2.9300 -4.0500 | -4.2300
0.9 0.8000 0.8650 0.3900 0.6280 -0.9 -2.5500 -3.0100 -4.5400 | -4.6100
1.0 0.9080 0.9080 0.5620 0.5620 -1.0 -3.1000 -3.1000 -5.0300 | -5.0300

Note: According to WEC, the definition of the column headings can be found in the reactor coolant pump model input
description in the CEFLASH-4A topical report.
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Table 8
Minimum HPSI/LPSI Flow Minimum HPSI/LPSI Flow
LPSI Pump Failure LPSI Pump Failure
(LPSI B Off, Other Pumps On) (LPSI B Off, Other Pumps On)
RCS Pressure Flow to Loops A1, ‘RCS Pressure Flow to Loops B1, B2
(psia) A2 (gpm) (psia) (gpm)
(Flow to each Loop) (Flow to each Loop)
1063.1 0.0 1063.1 0.0
1062.6 21.3 1062.6 21.3
1062.0 425 1062.0 425
1045.8 63.8 1045.8 63.8
1009.7 85.0 1009.7 85.0
954.3 106.3 954.3 106.3
883.3 127.5 883.3 127.5
800.7 148.8 800.7 148.8
708.4 170.0 708.4 170.0
603.7 191.3 603.7 191.3
476.6 2125 476.6 2125
307.6 233.8 307.6 233.8
148.1 248.6 148.1 248.6
1255 250.4 125.5 250.4
125.1 290.5 117.9 : 251.0
124.2 330.5 94.3 252.8
121.6 410.8 59.9 2554
117.9 491.0 12.4 258.7
113.1 571.4 0.0 259.5
107.6 651.8
101.3 732.3
94.3 812.8
86.7 893.4
78.4 974.0
69.5 1054.7
59.9 1135.4
49.5 1216.1
38.2 1296.9
259 1377.8
12.4 1458.7
0.0 1526.7




Minimum HPSI/LLPSI Flow
Loss of EDG Failure
(HPSI B, LPSI B Off, Other Pumps On)

RCS Pressure

Flow to Loops A1,

(psia) A2 (gpm)
(Flow to each Loop)
1063.1 0.0
- 1062.6 106
1062.0 21.3
1045.8 31.9
1009.7 42.5
954.3 53.1
883.3 63.8
800.7 74.4
708.4 85.0
603.7 956
476.6 106.3
307.6 116.9
148.1 124.3
125.5 125.2
125.1 165.2
124.2 205.3
121.6 2854
117.9 365.5
1131 4457
107.6 525.9
101.3 606.2
94.3 686.4
86.7 766.7
78.4 847.0
69.5 927.3
59.9 1007.7
49.5 1088.1
38.2 1168.5
25.9 1248.9
12.4 1329.3
0.0 1397.0

Table 9
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Minimum HPSI/LPSI Flow
Loss of EDG Failure
(HPSI B, LPSI B Off, Other Pumps On)

RCS Pressure

Flow to Loops B1,

(psia) B2 (gpm)
(Flow to each Loop)
1063.1 0.0
1062.6 10.6
1062.0 21.3
1045.8 319
1009.7 42.5
954.3 53.1
883.3 63.8
800.7 74.4
708.4 85.0
603.7 95.6
476.6 106.3
307.6 116.9
1481 124.3
125.5 125.2
117.9 125.5
94.3 126.4
59.9 127.7
12.4 129.3
0.0 129.8




Maximum HPSI/LPSI Flow
No ECCS Failure
(All Pumps On)

RCS Pressure

Flow to Loops
A1, A2, B1, B2 (gpm)

(psia) (Flow to each Loop)
1454.8 0.0
1451.8 28.8
1434.7 57.5
1397.7 86.3
1342.1 115.0
1268.1 143.8
1175.4 172.56
1063.1 201.3
929.8 230.0
773.6 258.8
592.3 287.5
383.3 316.3
2349 337.7
233.7 392.8
232.2 448.0
228.9 558.3
224.9 668.7
220.3 779.2
215.3 889.7
209.8 1000.3
203.8 1110.9
197.4 1221.6
190.5 1332.2
183.2 1443.0
175.2 1553.8
166.5 1664.6
157.1 1775.6
146.8 1886.6
135.4 1997.7
122.9 2108.9
108.9 2220.3
934 2331.8
76.0 2443.5
56.5 2555.4
34.8 2667.5
10.4 2779.7
0.0 2824.0
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Table 10
Maximum HPSI Flow
(1 HPSI On, all others Off)
RCS Pressure Flow to Loops A1,
(psia) A2, B1, B2 (gpm)
(Flow to each Loop)

1454.8 0
1451.8 144
1434.7 28.8
1397.7 43.1
13421 57.5
1268.1 71.9
1175.4 86.3
1063.1 100.6

929.8 115.0

773.6 129.4

592.3 143.8

383.3 158.1

207.8 168.8

198.9 169.4

180.3 170.4

155.0 171.9

119.8 173.9

67.2 176.8

0 180.3




Table 11
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Minimum HPSI Only Delivery for SBLOCA

RCS Pressure Flow Rate to Loop | Flow Rate to Loop Total Flow
(psia) - A1 or A2 (gpm) B1 or B2 (gpm) Delivered (gpm)
1212 0.0 0.0 0
1205 15.9 15.9 63.6
1198 19.2 19.2 76.8
1177 274 27.4 109.6
1104 48.6 48.6 194.4
1035 61.1 61.1 244 4

943 72.6 72.6 290.4
829 85.1 85.1 340.4
699 98.3 98.3 393.2
551 112.2 112.2 448.8
393 125.1 125.1 500.4
217 137.9 137.9 551.6

0 152.1 152.1 608.4

Table 12




Component Data Required
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Component

Flow Diagram

Component Information

Pressurizer PORVs

V1474
V1475

2998-G-078 Sheet 108 Rev. 5

2998-18810 Rev. 3

Pressurizer Safety Valves

V1200
V1201
V1202

2998-G-078 Sheet 109 R18

2998-19690 Rev. |
2998-19691 Rev. 1

Main Steam Safety Valves

V8201
V8202
V8203
V8204
V8205
V8206
V8207
V8208
V8209
V8210
V8211
V8212
V8213
V8214
V8215
V8216

2998-G-079, Sheet 1, Rev. 41

2998-2381, Rev 11

Atmospheric Dump Valves

MV-08-18A
MV-08-19A
MV-08-18B
MV-08-19B

2998-G-079, Sheet 1, Rev. 41

2998-11458 Rev. 10

Turbine Control Valves (Governor)

FCV-08-644
FCV-08-645
FCV-08-646
FCV-08-647

2998-G-079 Sheet 2, Rev.35

2998-2184 Rev. 10
2998-31, Rev 17

Turbine By-Pass Valves

PCV- 8801

2998-G-079 Sheet 2 Rev. 35

2998-625 Rev.11
2998-4091 Rev. 2
2998-4092 Rev. 1

Turbine Stop Valves (Throttle)

FCV-08-640
FCV-08-641
FCV-08-642
FCV-08-643

2998-G-079 Sheet 2, Rev.35

2998-2184 Rev. 10
2998-31, Rev 17

Main Feed Isolation Valves

HCV-09-1A

| 2998-G-080 Sheet 2A Rev. 43

2998-9486 Rev. 4




HCV-09-1B
HCV-09-2A
HCV-09-2B

2998-9487 Rev. 4
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Main Steam Isolation Valves

HCV-08-1A
HCV-08-1B

2998-G-079 Sheet 1, Rev. 41

2998-1011 Rev. 3 Sheet 1/9
2998-1012 Rev. 0 Sheet 2/9

Miscellaneous Components

V09107
V09108
SE-09-2

MV-09-9

V09119
V09120
V09123
V09124
SE-09-3

MV-09-10

V09135
V09136

V09139
V09140
SE-09-4

MV-09-11

V09151
V09152
SE-09-5

MV-09-12

V09157
V09158
V3225

V3624
V3258
V3227

2998-G-080 Sheet 2B Rev.36

2998-G-078 Sheet 132 Rev. 9

2998-20110 Rev. 1
2998-741 Rev. 3
2998-13008 Rev.
2998-13006 Rev.
2998-13009 Rev.
2998-19745 Rev.
2998-1872 Rev. 6
2998-5616 Rev. 0
2998-3033 Rev. 4
2998-742 Rev. 2
2998-20110 Rev. 1
2998-741 Rev. 3
2998-13008 Rev. 3
2998-13006 Rev. 1
2998-13009 Rev. 2
2998-19745 Rev. 2
2998-1872 Rev. 6
2998-5617 Rev. 0
2998-3033 Rev. 4
2998-742 Rev. 2

NN = W

2998-752 Rev. §
2998-751 Rev. 2
2998-13007 Rev. 1
2998-13008 Rev.3
2998-13009 Rev. 2
2998-19745 Rev. 2
2998-1871 Rev. 7
2998-5617 Rev. 0
2998-3033 Rev. 4
2998-742 Rev. 2
2998-13007 Rev. 1
2998-13008 Rev.3
2998-13009 Rev. 2
2998-19745 Rev. 2
2998-1871 Rev. 7
2998-5616 Rev. 0
2998-3033 Rev. 4
2998-742 Rev. 2
2998-19174 Rev. 2
2998-4353 Rev. 5
2998-784 Rev. 6
2998-655 Rev. 1
2998-658 Rev. 1




V3215

V3614
V3259
V3217
V3245

V3644
V3261
V3247
V3235

V3634
V3260
V3237
FE-3312
HCV-3615
V3114
V3805
FE-3311
V3113
HCV-3616

HCV-3617

FE-3322
HCV-3625
V3124
HCV-3626
FE-3321
V3766

HCV-3627
FE-3332
HCV-3635
V3134
FE-3331
V3133
HCV-3636
HCV-3637
FE-3342
V3144
FE-3341
V3143
HCV-3646
HCV-3647
V3106
V3206
FCV-3306

2998-G-078 Sheet 131 Rev. 20

2998-G-078 Sheet 130B Rev. 28

2998-19174 Rev. 2
2998-4353 Rev. 5
2998-784 Rev. 6
2998-655 Rev. 6
2998-658 Rev. 1
2998-4353 Rev. §
2998-19174 Rev. 2
2998-784 Rev. 6
2998-655 Rev. 1
2998-658 Rev. 1
2998-19174 Rev. 2
2998-4353 Rev 5
2998-784 Rev. 6
2998-655 Rev. 1
2998-658 Rev. |

2998-1219 Rev. 9
2998-655 Rev. 1
2998-2076 Rev. 19

2998-19800 Rev.
2998-20356 Rev.
2998-20355 Rev.
2998-20356 Rev.
2998-20355 Rev.

[=2N >R e o N e

2998-1219 Rev. 9
2998-655 Rev. 1
2998-1218 Rev. 9

8770-14084 Rev. |
8770-14099 Rev. |
2998-1218 Rev. 9

2998-1219 Rev. 9
2998-655 Rev. 1

2998-1530 Rev. 5
2998-1218 Rev. 9
2998-1218 Rev. 9

2998-655 Rev. 1

2998-20097 Rev. 0
2998-1218 Rev. 9
2998-1218 Rev. 9
2998-657 Rev. 2
2998-1024 Rev. 3
2998-4815 Rev. 7
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FE-3306
V3107
V3207
FCV-3301

FE-3301
SO-03-19
V3427
V3656
S0-03-20
V3414
V3654
V2674
V2501
V2118
V2322
S$S-02-1A
Suction
Stabilizer for
CHG PP 2A
Pulsation
Damper for
CHG PP 2A
V2169

V2336
V2319
SS-02-1B
Suction
Stabilizer for
CHG PP 2B
Pulsation
Damper
CHG PP 2B
V2168

V2464

V2316
S$S-02-1C
Suction
Stabilizer for
CHG PP 2C
Pulsation
Damper for
CHG PP 2C
V2167

V2339
FE-2212

2998-G-078 Sheet 130A Rev. 19

2998-G-078 Sheet 121A Rev. 31

2998-G-078 Sheet 122 Rev. 25

2998-4816 Rev. 6

2998-657 Rev. 2
2998-1024 Rev. 3
2998-4815 Rev. 7
2998-4816 rev. 6

2998-679 Rev. 7
2998-781 Rev.3

2998-679 Rev. 7
2998-780 Rev.3
2998-16238 Rev. 0
2998-3386 Rev.
2998-1036 Rev.
2998-1033 Rev.
2998-7437 Rev.
2998-9068 Rev.
2998-9067 Rev.

B WO =

2998-9070 Rev. 2
2998-9069 Rev. 2

8770-14084 Rev. 1
8770-14099 Rev. 1
8770-14345 Rev. 1
2998-1033 Rev.
2998-7437 Rev.

2998-9068 Rev.
2998-9067 Rev.

bW o

2998-9070 Rev.
2998-9069 Rev. 2

N

8770-14084 Rev. 1
8770-14099 Rev. 1
8770-12770 Rev. 1
2998-17048 Rev. 0
2998-1033 Rev. 0
2998-7437 Rev. 3

2998-9068 Rev. 5
2998-9067 Rev. 4

2998-9070 Rev. 2
2998-9069 Rev. 2

8770-14084 Rev. 1
8770-14099 Rev. 1
2998-1031 Rev. 5
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V2429
V2523
V2462

V2535
V2598
V2485
V2433
SE-02-2

V2484
V2432
SE-02-1

V2593
V2515
V2516
V2522
V2341

V2342

(Letdown
Heat
Exchanger)
LTDN HT
EXCH
V2347

PCV-2201Q
V2349

FE-2202
V2358

(Purification
Filter)
Purif Filter 2A

V2360
V2520
V2359

V2370

2998-G-078 Sheet 120 Rev. 17

2998-560 Rev. 2
2998-2786 Rev. 5
8770-14084 Rev. |
8770-14099 Rev. |
2998-560 Rev. 2
2998-15232 Rev. 3
2998-3487 Rev. 2
2998-1749 Rev. 3
2998-18973 Rev. 0
2998-18974 Rev. 0
2998-19677 Rev. 0
2998-19678 Rev. 0
2998-3487 Rev. 2
2998-1749 Rev. 3
2998-18973 Rev. 0
2998-18974 Rev. 0
2998-19677 Rev. 0
2998-19678 Rev. 0
2998-1009 Rev. 2
2998-548 Rev. 14
2998-548 Rev. 14
2998-2785 Rev. S
2998-560 Rev. 2
2998-17024 Rev. 0
2998-560 Rev. 2
2998-17023 Rev. 0
2998-1611 Rev. 1

2998-557 Rev. 3
2998-17023 Rev. 0
2998-2586 Rev. 6
2998-4013 Rev. 0
2998-17023 Rev. 0

2998-1037 Rev. 1
2998-17025 Rev. 0
2998-19775 Rev. 0
2998-6065 Rev. 3
2998-16332 Rev. 1
2998-5498 Rev. 4
2998-1037 Rev. 1
2998-17025 Rev. 0
2998-2584 Rev. 6

2998-590 Rev. 5
2998-17042 Rev. 1
2998-1029 Rev. 2
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(Purification
lon
Exchanger)
Purif IX 2A
V2378

V2382
V2395

(Letdown
Strainer)
S2900
V2415

V2418
V2452

(Purification
Filter)
Purif Filter 2B

FE-8011
FE-8021

V1442

V1249
PCV-1100F
V1444

V1477
V1479
V1476
V1478
V1443

PCV-1100E
V1248
V1441

FE-01-2
FE-01-1
FE-09-2A
FE-09-2B
FE-09-2C
MV-08-14
MV-08-15
MV-08-16

2998-G-079 Sheet 1, Rev. 41

2998-G-078 Sheet 109 Rev. 18

2998-G-078 Sheet 108 Rev. 5

2998-G-078 Sheet 109 Rev. 18

2998-G-078 Sheet 108 Rev. §

2998-G-080 Sheet 2B Rev.36

2998-G-079 Sheet 1 Rev. 41

2998-3642 Rev. 2

2998-1037 Rev. 1
2998-17025 Rev. 0
2998-1037 Rev. |
2998-17025 Rev. 0
2998-17025 Rev. 0
2998-1037 Rev. 1
2998-5064 Rev. 1

2998-17025 Rev. 0
2998-1037 Rev. 1
2998-17025 Rev. 0
2998-1037 Rev. 1
2998-17025 Rev. 0
2998-1037 Rev. 1
2998-19775 Rev. 0
2998-5498 Rev. 4
2998-6065 Rev. 3
2998-16332 Rev. 1
2998-1420 Rev.6
2998-1421 Rev. 4
2998-2646 Rev. 1
2998-3066 Rev. 5
2998-17056 Rev. 0
2998-187 Rev. 3
2998-546 Rev. 13
2998-3066 Rev. 5
2998-17057 Rev.
2998-13278 Rev.
2998-13277 Rev.
2998-13278 Rev.
2998-13277 Rev. 0
2998-3066 Rev. 5
2998-17057 Rev. 0
2998-546 Rev. 13
2998-187 Rev. 3
2998-3066 Rev. 5
2998-17055 Rev. 0
2998-13912 Rev. 1
2998-13912 Rev. 1
2998-2595 Rev. 2
2998-2595 Rev. 2
2998-2595 Rev. 2
2998-10622 Rev. 5
2998-10622 Rev. 5
2998-10621 Rev. 6

w O W o
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MV-08-17
V08359
V08360
V09294
V09252

2998-G-079 Sheet 2 Rev. 35

2998-G-080 Sheet 2A Rev 43

2998-10621 Rev. 6
2998-3012 Rev. 8
2998-3012 Rev. 8
2998-2143 Rev. 5
2998-2143 Rev. 5
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Table 13
Primary Loop Pressure Drop Distribution
LBLOCA SBLOCA
Geometry AP | Geometry AP Geometry AP | Geometry AP
Statiqn _ ‘ Friction AP Forward FIow Reverse Flow Frlctlon AP Forward FIow Reverse Flow
_ Pre:EPUValues s £ [ psi') £ TR i i (psi) {psiya s
Reactor Vessel 4.90 38 42 5.14 28.93 39.90
Outlet RV to Inlet SG 0.30 0.66 0.28 0.64 0.64
Inlet SG to SG outlet 26.62 10.22 8.90 26.06 10.00 8.71
Qutlet SG to Inlet
RCP 0.58 273 2.73 0.56 2.65 2.65
RCPs - 7516 84.42 e 75.55 85.23
RCP outlet to RV inlet 0.42 0.89 0.89 0.42 0.87 0.87
Reactor Vessel 6.13 34.82 48.09 6.41 36.13 49 84
Outlet RV to Inlet SG 0.38 0.83 0.83 0.36 0.80 0.80
Inlet SG to SG outlet 33.34 12.81 11.17 39.24 11.65 15.17
Outlet SG to Inlet
RCP 0.72 3.42 3.42 0.70 3.31 3.31
RCP -—-- 94.09 105.72 - 100.21 117 .44
RCP outlet to RV inlet 0.52 1.12 1.12 0.52 1.09 1.09

Note: Pressure drops include uncertainties of +10% friction and +20% geometry.

Table 13 — CONT. - Associated Conditions

LBLOCA» SBLOCA
_‘Pre-EPUValues - #; el i
Power Level - MWTh 2754 2754
Vessel Flow Rate - Ibm/sec 35,796 34,868
Core Flow Rate - Ibm/sec 34,471 34,868
Byp_ess w - % 3.7 3.7
A,,EPU«VaIues ;
Power Level - MWTh 3030 3030
Vessel Flow Rate - Ibm/sec 40,072 38,884
Core Flow Rate - lbm/sec 38,589 38,884
Bypass Flow - % 4.2 4.2




Table 14
Heat Balance Information
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% EPU Feedwater Steam Flow Feedwater Turbine Inlet | Turbine Inlet
Power Flow Ibm/hr (2 SG) | Temperature, F | Valve, psia | Pressure, psia
lbm/hr (2 SG)
100 13,345,890 13,247,580 436.2 854.6 803.3
90 11,872,120 11,773,810 426.9 860.7 711.0
75 9,696,551 9,598,249 410.1 870.8 576.4
50 6,223,793 6,125,495 374.6 879.3 361.7
25 2,994,037 2,895,675 3227 881.8 190.0
_ Table 15
RCS Pressure Boundary Material Property Data
Material | Density Specific Thermal Emissivity Comment
(Ibm/ft" Heat Conductivity | vs Temp
(Btu/lbm-F) | (Btu/hr-ft-F)
Carbon 483.8* 0.129* 22.92% 0.78-0.82 *SA-516 Gr 70
Steel @130-530 **smooth oxidized
Cx* iron
Stainless 499.4* 0.13* 10.44* 0.57-0.66 *304/304L SS
Steel @230-870 **316 SS repeated
C** heating
Inconel 528.8 0.106 8.58 0.85-0.98
600 @480-1090 C
Inconel 511.5 0.107 7.75 0.85-0.98 Emissivity assumed
690 @480-1090 C | same as Inconel 600




FIGURE 16
PRESSURIZER PRESSURE CONTROL PROGRAM

Pressure (psia)

2500 i Safety Valves Open (2500 psia)
2400
PORVs Open (2370 psia)

2370 High Pressure Trip (2370 psia)
2340 High Pressure Alarm (2340 psia)
2325 ) Spray Valves Fully Open (Above 2325 psia)
2300 Spray Vaives Fully Closed (Below 2275 psia)
2275 Proportional Heaters "OFF" (2275 psia)
2250 Control Setpoint (2250 psié)
2225 Proportional Heaters “ON"” (2225 psia)
2220 Backup Heaters "OFF" Above 2220 psia
2200 Backup Heaters "ON'" Below 2200 psia
2100 Low Pressure Alarm (2100 psia)

Net Heat In Net Heat Out — {Not To Scale)
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FIGURE 17

PRESSURIZER LEVEL ERROR CONTROL
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Level Error From

Item Description Nominal
(% Span)
1 First Backup Charging Pump Start Signal -25
2 First Backup Charging Pump Stop Signal -1.1
3 Backup Signal to Start All Charging Pumps -5
Backup Signal to Stop Backup Charging
4 +4
Pumps
5 High Level Error Alarm +5
6 Low Level Error Alarm -5
7 All Pressurizer Heaters Energized +4
8 Minimum Letdown -1.1
9 Maximum Letdown +12.5




Mode Sel.
Sw.
"LTOP"

Figure 18 - LTOP PORY ACTUATION SCHEMATIC

Temp
s 255°F

Press.
= 490 PSIA

PORV
Sw.
lloﬁ"

Mode Sel.
Sw,
"Normal"

Press.
2 2370 psia

PORV
Sw.
”Off"

PORV
Sw.
"Override"

PORV
Sw.
"Test"

"PORV Cioses

V-1474
V-1475
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“PORV Opens

V-1474 (P-1103 and P-1104)
V-1475 (P-1105 and P-1106)

(P/Maint/2-SMI-01.03A/Fig. 3/Rev. 14if)
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Figure 19 — Unit 2 SBCS Simplified Block Diagram

See Next Page
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Table 20 — Unit 2 Essential Valve Characteristics
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Component Full Open Flow Forward/ Open/Close Rate Min Flow at Rated Open/Close Logic
Area Backward CV Conditions
Pressurizer 0.0202 Ft* N/A 1 sec open (this 398,000 tbm/hr steam PORVs are actuated on high PZR pressure using
PORVs This is an effective value is for non- per valve 2/4 logic. The nominal (TS) setpoint is <2370
area, back LTOP evaluations) psia. This setpoint will not change for EPU.
calculated from the See Table 5 for additional information.
identified flow rate. PORVs are also actuated by the LTOP logic.
The PORYV logic and existing setpoints is shown
in Figure 18.
Pressurizer Safety | 0.01 Ft? N/A 0.05 sec open 212,182 Ibm/hr steam Spring loaded valve that opens at nominal set
Valves This is an effective per valve @ setpressure | pressure, achieves full open position at 103% of
area, back + 3% accumulation setpressure; recloses at a pressure of 99% to
calculated from the 85% of setpressure; see Table 5 for additional
identified flow rate. information
Main Steam 0.1054 Ft* for the N/A 1.0 sec open 744,210 Ibm/hr per Spring loaded valve that opens at nominal set
Safety Valves 1000 psia valves. valve @ 1000 psia pressure, full open at 103% of setpressure; see
This is an effective 774,000 Ibm/hr per Table 5 for additional information
area, back valve @1040 psia
calculated from the
identified flow
rate;
0.1052 Ft’ for the
1040 psia valves.
This is an effective
area, back
calculated from the
identified flow rate.
Atmospheric Open / Close (sec)

Dump Valves
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Component Full Open Flow Forward/ Open/Close Rate Min Flow at Rated Open/Close Logic
Area Backward CV ’ Conditions
MV-08-18A 0.0396 sq ft per 553 37.2-50.3/35.5- 275,000 lom/hr @985 ADV control is via pressure indicating
valve, effective 47.9 psia; 54,000 Ibm/hr @ controllers PIC-08-1A, PIC-08-1B, PIC-08-3A,
area back 55 psia (design PIC-08-3B. In the Manual mode of operation,
MV-08-19A calculated from 35.5-47.9/35.8- capacity) the controller is used to directly set valve
identified flow rate. 483 position. In the Automatic mode of operation,
valve position is varied to maintain the desired
MV-08-18B 36.9-49.9/35.6- pressure. PSL2 ADV controllers are maintained
48.1 in Manual during full power plant operation.
This normal control mode is based on PSL-2 TS
MV-08-19B 37.2-50.2/36.6- LCO 3.7.1.7. ADV control will not change for
49.6 EPU.
Turbine Control Data N/A 12,222,940 Ibm/hr at Valves close on Turbine Trip. Trip logic’
Valves (Governor) | 1256.6 in® for 4 unavailable; EPU for total of four includes: Reactor Trip, High-High SG Level,
valves was not used in valves Overspeed, Generator Lockout and various
: design equipment protection functions.
Assumed the same Turbine governor valves are currently operated
as Unit 1. in Sequential Valve mode with valve position
controlled by the DEH computer. Various
control strategies (feedback loops) are available
including: Impulse Pressure, Megawatt Control
and Speed Control.
As part of EPU main turbine upgrades, the
governor valves will be operated in Single Valve
mode.
Turbine By-Pass Not available due An upgraded valve | An upgraded system Steam Bypass Contro! System (SBCS) has both
Valves to planned valve open time in the capacity of modulation and quick open control modes. A
capacity upgrade quick open mode approximately 6.9E6 control block diagram, including setpoints where
of approximately 2 | Ibm/hr. is planned as applicable, is shown in Figure 19.
sec is planned as part of EPU - Minor changes to the SBCS logic are planned as

part of EPU

part of EPU. QO load rejection setpoint will be
reduced to ~15%. Valve demand curves will be
revised to reflect new valve capacities and valve
trim. Transition from QO to modulation mode
will be enhanced.




Attachment 1 to

L-2010-278
Page 59 of 59
Component Full Open Flow Forward/ Open/Close Rate Min Flow at Rated Open/Close Logic
Area Backward CV Conditions
Turbine Stop Data 0.26 sec (close) 12,222,940 lbm/hr at Valves close on Turbine Trip. Trip logic
Valves (Throttle) | 2375.8 in® for 4 unavailable; EPU for total of four includes: Reactor Trip, High-High SG Level,
valves was not used in valves Overspeed, Generator Lockout and various
design equipment protection functions.
Assumed the same Turbine stop valves are normally full open
as Unit 1. during power operation. The stop valves are
opened in a DEH speed control mode during
initial turbine startup (to 1700 RPM).
Main Feed 1.268 Ft’ 13,750 Close stroke time 13,345,890 Ibm/hr MFIVs close on either AFAS or MSIS. See
Isolation Valves (Estimate based on 1.0 to 2.4 sec. 100% Flow Table 5 for AFAS/MSIS actuation signals and
full flow of 18~ associated setpoints.
Sch 120 pipe)
Main Steam 4.665 sq ft N/A After MSIS signal | 13,247,580 lbm/hr MSIVs close on MSIS. See Table 5 for MSIS

Isolation Valves

(estimate based on
29.245” diameter
port size)

is generated. 6.75
sec- value includes
Sensor response
time of 1.15 secs
and valve closure
time of 5.6 secs.

100% Flow

actuation signals and associated setpoints.
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Attachment 2

L-2010-278
ST. LUCIE UNIT 2, Representative First Uprate Cycle
REFERENCE CORE LOADING PATTERN
Y X w v T s RPNMLIKUJHG F E D c B A
X40 | X31 | X25 | X07
s-6 |T-15| 6-5 |7-11 | | 21
X43 | X20 | U66 | YB3 | Y53 | Y86 | US3 | X17 | X39
V-13|G-13 |L-19 | FEED |FEED | FEED |R-15| G-9 | J-4 20
X24 | ¥y88 | Y59 | YO3 | X56 | TO3 | X63 | Y15 | Y64 | Y94 | X21
T-4 |FEED|FEED|FEED|S-19 |F-11|W-16 |FEED |FEED | FEED | E-4 19
X10 | X48 | Y66 | X66 | Y42 | X54 | Y44 | X51 | Y45 | X68 | Y75 | X47 | X18
D-17| D-4 |FEED|R-19 |FEED|J-20 |FEED |N-20 |FEED |G-19 |FEED| V-4 |V-17 18
X33 | Y95 | ¥76 | U49 | Y18 | UO6 | Y28 | U29 | Y29 | UO5 [ Y02 | U63 | Y58 | ¥82 | X36 | | 17
D-13 | FEED|FEED| F-9 |FEED|V-16 |FEED| X-5 |FEED |D-16 |FEED| N-6 |FEED|FEED|J-18
X22 | Y79 | X69 | Y37 | X03 | YO8 | U28 | Y23 { U15 | Y24 | X05 | Y20 | X70 | Y60 | X14
J-15 |FEED |W-15 [FEED| L-2 |FEED| H-1 |FEED| P-1 (FEED |X-11|FEED(C-15|FEED| 3-7 | | 16
vel | Y21 | y50 | vos | Y14 | us5 | Y70 | U30 | Y71 | US4 | Y17 | U03 | Y51 | Y01 | U62
X04 | R-7 |FEED|FEED|S-18 |FEED|T-11|FEED| B-5 |FEED|L-17 |FEED|F-18 | FEED |FEED |C-11| X37 s
L-13| ¥96 | x53 | x59 | v27 { v13 | v67 | v13 | u45 | Y10 | Y68 | U35 | Y34 | X60 | X50 | Y84 [s-16 e
X23 |FEED| S-3 | X-9 |FEED| A-8 |FEED|FEED| E-5 |FEED |FEED| Y-8 [FEED| B-9 |C-16 |FEED| X28 B
E-15| ¥54 | TO1 | Y41 | U33 | Y32 | U24 | U47 | U68 | U46 | U32 | Y26 | U25 | Y52 | T04 | Y55 [(G-17 12
X29 |FEED|L-16 |FEED| E-2 |FEED|E-20|E-17 |F-13| T-5 | T-2 |FEED|T-20|FEED| L-6 |FEED| X09 i;
R-5 | Y91 | X57 | X64 | Y40 | U36 | Y63 | ¥25 | U48 | Y22 | Y65 | U27 | Y31 | X52 | X62 | Y92 | T-7
X41 |FEED| W-6 |X-13 |FEED|A-14 |FEED | FEED|T-17 |FEED |FEED |Y-14 |FEED |B-13 |F-19 |FEED| X08 ’
F-6 | US9 | Y09 | Y43 | UO2 | Y36 | U64 | Y57 | U23 | Y74 | U52 | Y07 | U04 | Y48 | Y16 | U60 | L-9 8
W-11|FEED |FEED| S-4 |FEED| L-5 |FEED |X-17 |FEED|E-11|FEED| F-4 |FEED|FEED|G-15 ’
X12 | ¥62 | X71 | Y30 | X01 | Y19 | U21 | ¥33 | U17 | Y35 | X02 | Y39 | X65 | Y61 | X26
N-15|FPEED| W-7 |FEED|B-11{FEED|H-21|FEED|P-21|FEED|L-20|FEED| C-7 |FEED| N-7 &
X38 | Y89 | Y78 | U65 | YO4 | UO1 | Y38 | U31 | YO5 | UO7 | Y11 | US0 | Y77 | Y90 | X44
N-4 |FEED|FEED|J-16 |FEED| V-6 |FEED|B-17|PEED| D-6 |FEED|S-13 |FEED|FEED| V-9 >
X32 | X46 | Y73 | X72 | Y49 | X61 | Y46 | X49 | Y47 | X67 | ¥Y80 | X45 | X30
D-5 |D-18 |FEED| R-3 |FEED| J-2 |FEED| N-2 |FEED| G-3 |FEED|V-18]| V-5 4
X11 | Y85 | Y72 | YO6 | X58 | T02 | X55 | Y12 | Y69 | Y87 | X16
T-18 | FEED | FEED |FEED| C-6 |S-11| F-3 |FEED |FEED |FEED |E-18 }
X34 | x19 { uss [ Y81 | Y56 | Y93 | US1 | X15 | X35
N-18 |R-13| G-7 |FEED |FEED |FEED| L-3 | R-9 | D-9 2
Assembly Identifier X06 | X27 | X13 | X42
Previous Cycle Location N-11|R-17 | E-7 |FP-16 t

180°



St. Lucie Unit 2, Representative First Cycle Uprate Attachment 2
Reference Core Loading Pattern L-2010-278
LEGEND
REGION T1 X REGION X4
( 3.799w/°) ( 4.100“’/0)
REGION Ul X REGION X5
( 3.802%/,) ( 4.100%/,)
REGION U2 X REGION X6
( 3.802%/,) ( 4.100%/,)
REGION U4 Y REGION Y1
( 4.202%/,) ( 4.200%/,)
REGION US Y REGION Y2
( 4.202v/,) ( 4.200%/4)
REGION X1 Y REGION Y3
{ 3.900"/0) ( 4.400""/0)
REGION X2 Y REGION Y4
( 3.900%/,) ( 4.200%/4)
REGION X3 Y REGION Y5
( 3.900%/,) ( 4.400%/,)




Attachment 2

L-2010-278
ST. LUCIE UNIT 2, Representative First Uprate Cycle
REGION AND FUEL ASSEMBLY LOCATIONS
Y X W v T s R PNMLTEKUJHG F E D c B A
X3 X2 X2 X1
x40 | x31 | x25 | x07 | | 21
X3 X2 Us Y5 | Y3 Y5 Us X2 X3
X43 | X20 | U666 | Y83 ) Y53 | Y86 | U53 | X17 | X39 20
X2 Y5 Y4 Y1l | X5 Tl | X5 Y1 Y4 YS X2
X24 | v88 | ¥59 | Y03 | X56 | T03 | X63 | Y15 | Y64 | Y94 | X21 19
X2 X4 Y4 X6 Y2 X5 | ¥2 X5 Y2 X6 Y4 X4 X2
X10 | x48 | Y66 | X66 | Y42 | x54 | Y44 | X51 | v45 | X68 | Y75 | X47 | X18 18
X3 Y5 Y4 U5 Yl | ul | Y1 | U2 Yyl | Ul Yl | US Y4 YS X3
X33 | Y95 | Y76 |{ U49 | Y18 | UO6 | Y28 | U29 | Y29 | UO5 | YO2 | U63 | Y58 | Y82 | X36 N 17
X2 Y4 X6 Yl | X1 Yl | U2 Yl | U2 Yl | X1 | vl X6 Y4 X2
X22 | Y79 | X69 | Y37 | X03 | yos8 | U28 | Y23 | U15 | Y24 | X05 | Y20 | X70 | Y60 | X14 N 16
Us Y1l | Y2 Ul | Y1 | US Y4 | U2 Y4 us Yl | Ul | Y2 Yl | us
X1 | uel | v21 | Y50 { UO8 | Y14 | US5 | Y70 | U30 | Y71 | US4 | Y17 | U03 | Y51 | YOl | U62 | X3 :: iz
X04 | ¥5 X5 | xs Yl | U2 Y4 Yl | U4 Yl | Y4 U2 Y1 X5 X5 YS | X37
X2 | Y96 | X53 | X59 | ¥27 | u13 | v67 | Y13 | U45 | Y10 | Y68 | U35 | Y34 | X60 | X50 | Y84 | X2 -
2700 X23 | ¥3 T1 | Y2 U2 Y1 | U2 U4 uUs U4 U2 Yl | U2 Y2 T1 | ¥3 | x28 :: 1i
X2 | Y54 | TOL | Y41 | U33 | Y32 | U24 | U47 | U68 | U46 | U32 | Y26 | U25 | ¥52 | TO4 | ¥55 | X2 | 10
X29 | ¥S X5 X5 Y1l | U2 Y4 Yl | U4 Yl | Y4 U2 Y1 X5 X5 ¥Ss | x09
X3 | Y91 | X57 | Xx64 | Y40 | U36 | Y63 | Y25 | U48 | Y22 | Y65 | U27 | Y31 | X52 | X62 | Y92 | X1 -
X41 | us Y1l | Y2 Ul Yl | US Y4 | U2 Y4 | US Y1 | Ul Y2 Yl | US | x08 :: ;
Us59 | Yo9 | v43 | v02 | Y36 | U64 | Y57 | U23 | Y74 | US2 | Y07 | UO4 | Y48 | Y16 | U6O
X2 Y4 X6 Yl | X1 | y1 | U2 Yl | U2 Yl | X1 [ Y1 | X6 Y4 X2
X12 | Y62 | X71 | Y30 | X01 | Y19 | v21 | ¥33 | U1l7 | Y35 | X02 | Y39 | X65 | Y61 | X26 s
X3 Y5 Y4 U5 Yl | vl | v1 | ©2 vyl | vl | vy1 | us Y4 Y5 X3
X38 | ¥v89 | Y78 | U6S | Y04 | U0l | ¥38 | U31 | YO5 | UO7 | Y11 | U50 | Y77 | Y90 [ X44 y
X2 X4 Y4 X6 Y2 X5 Y2 X5 Y2 X6 Y4 X4 X2
X32 | X46 | Y73 | X72 | Y49 | X61 | Y46 | X49 | Y47 | X67 | Y80 | X45 | X30 ¢
X2 Y5 Y4 Yl X5 Tl | X5 Y1 | Y4 Y5 X2
X11 | ¥y85 | Y72 | Y06 | X58 | TO2 | X55 | Y12 | Y69 | Y87 | X16 }
X3 X2 us YS | ¥3 Y5 us X2 X3
X34 | X19 | U58 | Y81 | Y56 | Y93 | U51 | X15 | X35 2
X1 | X2 X2 X3
X06 | X27 | X13 | X42 !
180°
LEGEND
R Region Identifier
ID Fuel Assembly Identifier




Attachment 2

L-2010-278
ST. LUCIE UNIT 2, Representative Second Uprate Cycle
REFERENCE CORE LOADING PATTERN
Y X W v T s RPNMILEKUJHG F E D c B A
Y33 | Y73 | Y80 | Y13
L-6 | T-4 | E-4 [n-13 l |
Y36 | Y70 | Y34 | A59 | A0O3 | A62 | Y38 | Y41 | YO7
§-7 |N-15]E-13 |FEED | FEED |FEED | N-5 |Vv-11| F-7
Y30 | A64 | A21 | A24 | Y88 | Y96 | Y94 | A38 | A40 | A70 | Y02
T-6 |FEED |FEED |FEED|T-19 [X-13 |E-19 | FEED | FEED | FEED |F-17
Y37 | A73 | Y56 | Y79 | A86 | Y49 | A53 | Y65 | A88 | Y59 | Y93 | A74 | Y18
T-16 |FEED| L-2 |W-16 |FEED| R-4 |FEED| G-9 |(FEED|S-19) J-2 (FEED|S-17
Y24 | A71 | Y84 | Y15 | A02 | X08 | A49 | YO3 | A10 | X41 | A33 | Y16 | Y54 | A58 | YO8
G-16 |FEED{B-13 |G-19 |FEED | A-8 |FEED |R-19 (FEED| Y-8 |FEED| C-7 |X-11|FEED|R-16 7
Y46 | A34 | Y62 | A29 | X30 | A78 | X34 | A31 | X35 | A80 | X11 | A20 | Y64 | A23 | Y68
L-4 |FEED| W-6 |FEED| C-4 |FEED| T-2 |(FEED| E-2 (FEED| V-3 |FEED (F-19|FEED |G-13 N
Y31l | A01 | A89 | X42 | A81 | X16 | A37 | Y51 | A18 | X32 | A82 | X06 | AS0 | Al2 | Y05
Y25 | E-9 |FEED |FEED| H-1 |FEED| D-3 |FEED |D-15 (FEED| W-4 |FEED| P-1 |FEED|FEED| J-5 | Y32 T
N-9 | A72 | Y95 | Y71 | A45 | X36 | A43 | X48 | A36 | X47 | A52 | X33 | A35 | Y50 | Y82 | A60 |S-11 o
Y58 |FEED |W-17 |J-15 |FEED (B-17 | FEED |V-18 |FEED |D-18 | FEED | X-17 |FEED |V-15|C-17 |FEED| Y76 o
2700 D-17| A32 | Y81 | AB4 | Y09 | 242 | Y42 | All U§7 A47 | Y47 | 209 | YO1 | AS5 | Y86 | A22 |V-17 :
Y77 |FEED| N-2 |FEED| W-7 |FEED |R-18 |FEED| J-6 |FEED| G-4 |FEED|C-15|FEED|{J-20|FEED| Y78
D-5 | A67 | Y89 | Y48 | 241 | X44 | A27 | X46 | A44 | X45 | A46 | X38 | A51 | Y57 | Y90 | A68 | V-5 o
Y26 |FEED| W-5 | D-7 |FEED| B-5 |FEED| V-4 |FEED| D-4 |FEED| X-5 (FEED| N-7 C-5 |FEED| Y10 o
F-11| Y28 | A04 | A91 | X07 | A83 | X18 | A50 | Y43 | AO5 | X24 | A77 | X40 | A85 | Al6 | Y27 |J-13 -
N-17 | FEED | FEED |H-21 |PEED |C-18 | FEED | V-7 |FEED (V-19 |FEED |P-21 | FEED | FEED |T-13 T
Y63 | A08 | Y72 | A17 | X21 | AB4 | X43 | A26 X39 | A79 | X10 | A25 | Y60 | Al3 | Y44
R-9 |FEED| S-3 |FEED |D-19 |FEED |T-20 |FEED |{E-20 (FEED |W-18 | FEED [C-16 | FEED |L.-18
¥35 | A65 | Y55 | Y21 | A39 | X37 | A30 | Y12 | A48 | X04 | A28 | Y06 | Y91 | A66 | Y19
G-6 |FEED|B-11|W-15|FEED |A-14 |FEED| G-3 |FEED|(Y-14 |FEED| R-3 | X-9 |FEED| R-6
Y11 | A75 | Y83 | Y69 | A92 | Y67 | AS6 | Y45 | A87 | Y61 | Y53 | A76 | ¥Y39
P-5 |FEED [N-20| F-3 |FEED |R-13 |FEED [G-18 |FEED| C-6 [L-20|FEED| E-6
Y04 | A61 | Al4 | A19 | Y85 | Y92 | Y87 | AO7 | AO6 | A63 | Y20
S-5 | FEED | FEED | FEED T-j B-9 | E-3 |FEED | FEED | FEED |E-16
* from Cycle 17 Y14 | ¥YS2 | Y29 | A57 | Al5 | A69 | Y40 | Y74 | Y17
§-15|D-11{J-17 | FEED | FEED | FEED | T-9 | J-7 |F-15
Y YY | Assembly Identifier Y22 | Y66 | Y75 | Y23
Z-2Z | Previous Cycle Location J-9 |T-18 [E-18 |L-16
180°
REGION al REGION US REGION Y1
( 4.200%/,) ( 4.202%/4) ( 4.200%/4)
D REGION A2 E‘ REGION X1 REGION Y2
( 4.200%/,) ( 3.900%/,) ( 4.200%/4)
D REGION a3 REGION X2 REGION Y3
( 4.200%/.) (3.900%/4) (4.400%/,)
D REGION a4 D REGION X3 REGION Y4
( 4.200%/.) ( 3.900%/,) ( 4.200%/,)
D REGION A5 EI REGION X4 REGION Y5
( 4.200%/,) ( 4.100%/4) ( 4.400%/4)
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Attachment 2

L-2010-278
ST. LUCIE UNIT 2, Representative Second Uprate Cycle
REGION AND FUEL ASSEMBLY LOCATIONS
Y X w v T s R PNMLIEKUJHG F E D c B A
Yl | Y4 | va | Y1
¥33 | v73 | vso | v13 | |
Yl | Y4 | Y1 { A3 | A1 | a3 | ¥1 | Y2 | Y1
Y36 | Y70 | Y34 | A59 | AO3 | A62 | Y38 | Y41 | Y07
Yl | A3 | A1 [ A1 | Y5 | ¥5 | ¥5 | A1 | A1 | A3 | y1
Y30 | A64 | A21 | A24 | Y88 | Y96 | Y94 | A38 | A40 | A70 | YO2
Yi | a3 | ¥3 | v4 | A5 | vY2 | a2 | Y4 | a5 | v4 | ¥v5 | a3 | y1
Y37 | A73 | Y56 | Y79 | A86 | Y49 | A53 | Y65 | A88 | Y59 | Y93 | A74 | Y18
Y1 | A3 | ¥v5 | vl | Al | x1 | A1 | vy2 | a1 | X3 | Al | ¥l | ¥3 | a3 | Y1
v24 | a71 | v8a | y1s | a0z | xo08 | a49 | vo3 | A10 | %41 | a33 | v16 | v54 | as8 | vos | |
vy2 | A1 | v4 | A1 | x2 | A4 | x3 | A1 | x3 | A4 | x2 | A1 [ v4 | A1 | v4
v46 | 234 | v62 | A29 | x30 | A78 | x34 | a31 | x35 | as0 | x11 | a20 | v6a | A23 [ ves | |
Yl | A1 | A5 | X3 | A4 | X2 | A1 | Y2 | a1 | X2 | A4 | X1 | A5 | A1 | Y1
Y1 | v31 | ao1 | a89 | xd2 | as1 | x16 | A37 | v51 | Aa18 | x32 | as2 | x06 | a90 | a12 { vos | v1 |
Y25 | a3 Y5 | v4 | a1 | x3 | A1 | x4 | AL | x4 | AL | x3 | AL | v2 | v5 | A3 |w¥3s2|
v4 | a72 | v95 | v71 | a45 | x36 | A43 | x48 | A36 | x47 | A52 | x33 | A35 | v50 | ve2 | a0 | va |
2700 vs8 | AL | vys | A2 | vi1 | A1 | Y2 | A1 | US [ A1 | Y2 } Al | Y1 | A2 | Y5 | Al { Y76 ::
Y4 | A32 | v81 | AS4 | Y09 | A42 | v42 | A1l | U67 | A47 | Y47 | A0O9 | ¥YO1 { A55 | Y86 | A22 | Y4
v77 | A3 | ¥5 | Y2 | AL | x3 | Al | %4 | a1 | x4 | AL | x3 | AL | va | v5 | a3 |v78 |
Y1 | 67 | v89 | vas | aa1 | xa4 | 227 | x46 | Ada | x45 | ad6 | x38 | as1 | v57 | voo |aes | vi |
v26 | Y1 | A1 | A5 | X1 | A4 | x2 | a1 | v2 | A1 | x2 | A4 | x3 | A5 | A1 | v1 |vio|
Y28 | A04 | A91 | x07 | A83 | x18 | A50 | Y43 | A05 | x24 | A77 | x40 | A85 | A16 | Y27 o
v4 | a1 | va | A1 | x2 | A4 | X3 | A1 | X3 | A4 | x2 | A1 | ¥4 | A1 | ¥2
Y63 | A08 | Y72 | A17 | X21 | A84 | x43 | A26 | X39 | A79 | X10 | A25 | Y60 | A13 | Y44
Yl | a3 | ¥3 Yi | a1l | x3 | a1 | ¥l | A1 | X1 | A1 | v1 | Y5 | A3 | ¥1
Y35 | A65 | ¥55 | Y21 | A39 | X37 { A30 | Y12 | A48 | X04 | A28 | Y06 | Y91 | a66 | Y19
Yl | a3 | Y5 [ Y4 | A5 ( Y4 [ A2 | Y2 | a5 | Y4 | v3 | a3 | 11
Y11 | A75 | Y83 | Y69 | A92 | Y67 | AS6 | Y45 | A87 | Y61 | Y53 | A76 | Y39
Yl | a3 | a1 | a1 ] ¥y5 | ¥5 | Y5 | A1 | A1 | A3 Y1l
Y04 | A61 | A14 | A19 | ¥85 | ¥92 | Y87 | A07 | A06 | A63 | Y20
¥yi | Y2 | vi { a3 | a1 | a3 | v1 | v4 | v1
Y14 | Y52 | Y29 | A57 | A15 | A69 | Y40 | Y74 | Y17
Yl | ¥4 | ¥4 | Y1
Y22 | Y66 | Y75 | Y23
1800
LEGEND
R Region Identifier
ID Fuel Assembly Identifier
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Attachment 2

L-2010-278
ST. LUCIE UNIT 2, Representative Third Uprate Cycle
REFERENCE CORE LOADING PATTERN
Y X W v T s RPNMLIKUJHG F E D c B A
A30 { A33 | A28 | A3S
N-5 [F-17{ F-5 |E-13 | |
AS91 | A81 | A52 | B67 | BO3 | B70 | A46 | A78 | ABS
V-7 |8-15|G-13 (FEED |FEED | FEED | G-9 |R-16 | D-7
A31 | B72 | B10 | B12 | A68 | A73 | A59 | B21 | B22 | B78 | A56
L-16 | FEED | FEED |FEED | B-9 |V-18 |N-20 | FEED | FEED [FEED | L-4
AS55 | B81 | A70 | A21 | B86 | AO7 | B29 | A19 | B88 | 240 | A64 | B82 | A0S
D-11 |FEED |E-19 |S-19 (FEED| G-3 |FEED | R-3 |FEED |F-19 [T-19 |FEED |F-11
A88 | B73 | A65 | A32 | B35 | X09 | B42 A44 | B45S x39 B55 | A03 | A66 | B66 | AB6 | |
G-18 |FEED | W-5 |X-11 |FEED |A-10 |FEED| L-9 |FEED |Y-10 (FEED|L-20| C-5 |FEED [R-18
A83 | BO2 | A34 | B56 | Y78 | B34 | Y14 | B27 | Y17 | B63 | Y66 | B37 | A23 | BOS | A80
S-7 |FEED |W-16 |FEED |A-10 |FEED|{ T-2 (FEED| E-2 |FEED| M-1 |FEED |C-16 |FEED |G-16 N
Al8 | B16 | B89 | X13 | B50 | Y73 | B51 | Y33 | B47 | Y76 | B48 x§7 BS0 | B17 | AOS
A49 |J-15 | FEED | FEED Ktl FEED |M-21 | FEED |P-21 |FEED [A-12 [ FEED | M-1 |FEED |FEED | J-7 | A45 -
N-17| B80 | A67 | Al6 | B41 | YO8 | B44 | B13 | Y13 | B14 | B33 | Y24 | B54 | A04 | A57 | B68 |T-13 T
A20 |FEED| X-9 | c-7 |FEED {B-17 |FEED | FEED |H-21 | FEED | FEED |X-17 |FEED| W-7 | N-2 |FEED | a25 -
2700 E-16| B09 | A75 | B30 | A47 | B11 | Y26 | Y25 115*7 Y10 | Y32 | BO1 | A1l | B31 | A74 | B20 | E-6 :
A29 |FEED| V-4 |FEED|J-11 |(FEED| Y-8 |Y-14| S-9 | A-8 (A-14 |FEED|N-11 (FEED|D-18 | FEED | Al7
T-16 | B75 | A62 | A12 | B40 | Y19 | B39 | BO8 | Y22 | BO7 | B61 | Y35 | B59 | A0l | A60 | B76 | T-6 T
AS51 |FEED|J-20|C-15 (FEED | B-5 |FEED |FEED | P-1 | FEED |[FEED | X-5 |FEED |W-15|B-13 [FEED | A48 -
E-9 | A37 | B25 | BS1 xgs B53 | Y77 | B64 | Y23 | B52 | Y75 | B49 Xil B85 | B24 | A50 | J-5 :
N-15 | FEED | FEED [K-21 |FEED |Y-10 |FEED | H-1 (FEED| K-1 |FEED |M-21 | FEED | FEED | N-7
A84 | B19 | AO8 | B58 | Y80 | B38 | Y36 | B28 | Y07 | B62 | Y58 | B36 | A13 | B18 | A82
R-6 |FEED| W-6 |FEED |K-21 |FEED |T-20 |FEED |E-20 |FEED|Y-12 [FEED| C-6 |FEED |F-15
A87 | B73 | A71 | A15 | B43 | X28 | B57 | A36 | B46 X£3 B60 | A22 | A58 | B74 | A92
G-4 |FEED |W-17 | L-2 (FEED A—*12 FEED |L-13 |FEED |Y-12 |FEED [B-11{C-17 |FEED| R-4
A42 | B83 | A63 | Al4 | B92 | A38 | B32 | A24 | BB7 | A06 | A61 | B84 | A54
S-11|FEED | E-3 | S-3 |FEED |G-19 |FEED |R-19 |FEED| F-3 | T-3 |FEED|V-11
A53 | B6%9 | B15 | B23 | A69 | A76 | A72 | BO6 | B26 | B71 | A26
L-18 | FEED |FEED |FEED | J-2 | D-4 |X-13 |FEED |FEED |FEED| L-6
* from Cycle 18 A89 | A79 | A43 | B65 | BO4 | B77 | A27 | A77 | A90
T from Gyele 17 v-15| G-6 |R-13 |FEED |FEED |FEED| R-9 | F-7 |D-15
Y YY | Assembly Identifier A41 | AO2 | A39 | AlO
2-22 | Previous Cycle Location T-9 |S-17| 8-5 |J-17
180°
E REGION Al _ REGION Bl REGION U5
( 4.200%/5) ( 4.200%/4) ( 4.202%/,)
1w, Rt F s,
REGION A3 _ REGION B3 REGION Y1
( 4.200%/,) ( 4.200%/4) { 4.200%/4)
D REGION A4 - REGION B4 REGION Y4
( 4.200%/4) ( 4.200%/,) { 4.200%/4)
REGION AS _ 'REGION B5
( 4.200%/5) (.4.200%/4)

21

20

19

18

17

16

15

14

13

12
11



Attachment 2

L-2010-278
ST. LUCIE UNIT 2, Representative Third Uprate Cycle
REGION AND FUEL ASSEMBLY LOCATIONS
Y X w v T s RPNMLZXUJHG F E D o] B A
Al 1| a1 | a1
A30 | a33 | azs | a3s | |
A5 | A4 | A1 | B4 | B1 | B4 | Al | A4 | AS
A91 | A81 | A52 | B67 | BO3 | B70 | A46 | A78 | A85
Al | B4 | B1 | B1 |. A3 | A3 | A3 | B1 | B1 | B4 | A2
A31 | B72 | B10 | B12 | A68 | A73 | A59 | B21 | B22 | B78 | A56
A2 | B4 | A3 | a1 | B5 | A1 | B2 | A1 | BS | A1 | A3 | B4 | Al
A55 | B81 | A70 | A21 | B86 | A07 | B29 | 219 | B88 | A40 | A64 | BB2 | AO9
a5 [ B4 | a3 [ a1 [ B3 | x2 | B3 | A1 | B3 | x2 | B3 [ a1 | A3 | B4 | A5
A88 | B79 | A65 | A32 | B35 | X09 | B42 | a44 | B4as | x29 | B55 | A03 | A66 | B66 | AB6 | |
A4 | Bl | A1 | B3 { Y4 | B3 | Y1 | B2 | ¥vi1 | B3 | v4 | B3 | A1 | Bl | A4
A83 | B02 | A34 | B56 | Y78 | B34 | Y14 | B27 | Y17 | B63 | Y66 | B37 | A23 | BO5 | A80 7
Al | B1 | B5 | X2 | B3 | Y4 | B3 | Y1 | B3 | Y4 | B3 | X2 | B5 | Bl | Al
Al | Al18 | B16 | B89 | X13 | BS0 | Y73 | B51 | Y33 | B47 | Y76 | B48 | X27 | BSO | B17 | A05 | Al T
A49 | B4 | a3 | a1 | B3 | Y1 | B3 | B1 | Y1 | B1 | B3 Yl | B3 | A1 | A3 | B4 |A4s |
Al | B80 | 267 | A16 | B41 | YO8 | B44 | B13 | Y13 | B14 | B33 | Y24 | B54 | A04 | A57 | B68 | Al T
2700 Aa20| B1 | a3 | B2 | A1 | B1 | vyi { vyi | vs | vl | vyl | Bl | A1 | B2 | A3 | B1 | A25 ::
A1 | Bo9 | A75 | B30 | A47 | B11 | Y26 | Y25 | U57 | Y10 | Y32 | BO1 | A1l | B31 | A74 | B20 | Al
229 | B4 | A3 | A1 | B3 | Y1 | B3 | B1 | Y1 [ B1 | B3 | Y1 | B3 | Al | A3 B4 | A17 |
Al | B75 | A62 | A12 | B40 | Y19 | B39 | BO8 | Y22 | BO7 | B61 | Y35 | B5S9 | AOL | A60 | B76 | Al -
As1| a1 | B1 | B5 | x2 | B3 | v4a | B3 | Y1 | B3 | v4 | B3 | x2 | B5 | B1 | Al | A48 o
A37 | B25 | B91 | x25 | B53 | Y77 | B64 | Y23 | B52 | Y75 | B49 | X31 | B85 | B24 | A50 o
A4 | Bl | A1 | B3 | Y4 | B3 | Y1 { B1 | Y1 | B3 | Y4 | B3 | Al | Bl | A4
A84 | B19 | 08 | B58 | Y80 | B38 | Y36 | B28 | Y07 | B62 | Y58 | B36 | Al3 | B18 | AB2
AS [ B4 | A3 [ a1 [ B3 | x2 | B3 | A1 | B3 | x2 [ B3 | A1 [ A3 | B4 | A5
A87 | B73 | A71 | A15 | B43 | X28 | BS7 | A36 | B46 | X23 | B60 | A22 | A58 | B74 | A92
Al | B4 | A3 | a1 | B5 | A1 [ B2 | A1 | B5 | A1 | A3 | B4 | A2
A42 | B83 | A63 | A14 | B92 | A38 | B32 | A24 | B87 | A06 | A61 | BB4 | A54
A2 | B4 | Bl | B1 | a3 | a3 [ A3 | B1 | B1 | B4 | A1
A53 | B69 | B15 | B23 | A69 | A76 | A72 | BO6 | B26 | B71 | A26
A5 | A4 | AL | B4 | B1 | B4 | A1 | A4 | AS
A89 | A79 | A43 | B65 | BO4 | B77 | A27 | A77 | A90
Al | a1 | a1 | a1
A4l | A02 | A39 | Aa10
180°
LEGEND
R Region Identifier
ID Fuel Assembly Identifier

.21
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17
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Attachment 2
L-2010-278

Representative First Uprate Cycle Exposure Map (BOC —- 100 EFPH)

** ANC 8.10.5 ** REF BU= 145. REF TIME= 100.0
DATE: 04/03/08 USER: rnorring JOB: anc_nw - JOB NUMBER: 5876 MACHINE: HP-UX - Jjbxsa306
100 EFPH CASE-0002 PAGE-0018
C-BU AVERAGE ASSEMBLY BURNUP
1 2 3 4 5 6 7 8 9

1 35064 35058 24280 186 24280 182 34935 189

20210
2 35058 171 183 25244 187 17346 17973 171
20071
3 24280 183 35621 184 33837 185 175 37328
4 186 25165 184 18011 188 19489 169 20137
5 24280 188 33849 188 35107 182 159 19938
6 182 17436 186 19463 183 16468 18927
7 34935 17959 178 171 160 18926
8 189 172 36423 20129 19963
9 20216 20246
Maximum Max Loc Minimum Min Loc
37328 ( 3, 8) 159 ( 5, 7

E-END



DATE: 04/03/08 USER: rnorring
7000 EFPH
C-BU AVERAGE ASSEMBLY BURNUP
1 2 3 4
1 42644 43623 34468 13187
2 43623 12604 13404 35580
3 34468 13391 45457 13022
-4 ‘ 13187 35519 13015 29318
5 34770 13132 43272 13224
6 12623 28874 13225 31050
7 43604 28727 12440 12301
8 12057 11250 42446 25677
9 25333 23851
Maximum Max Loc
45457 ( 3, 3)

E-END

Representative First Uprate Cycle Exposure Map (MOC - 7000 EFPH)

JOB:

34770
13085
43253
13219
44931
13068
11333

24126

**  ANC 8
anc_nw

12623

28764

13167

31029

13031

25661

24094

43604

28692

12318

12214

11281

24084

Minimum
11198

.10.5 *= REF BU=
JOB NUMBER: 5876

8 9
12057
25323
11198
23696
43229
25621
24068
Min Loc
( 2, 8)

10182.

REF TIME=

7000.0

MACHINE: HP-UX - jbxsa306

CASE-0011

PAGE-0018

Attachment 2
L-2010-278



1

DATE: 04/03/08
12360 EFPH

C-BU

E-END

AVERAGE ASSEMBLY BURNUP

1

48945

50551

42440

23493

43015

22675

50224

20566

2

50551

22610

23714

43614

23456

37647

36765

19345

USER:

Representative First Uprate Cycle Exposure Map (EOC - 12360 EFPH)

3
42440
23732
53193
23214
50794
23707
22170

47252

29257 26736

Maximum
53193

23493

43667

23227

37892

23411

39764

21705

30158

Max Loc

(3,

3)

rnorring JOB:

5

43015

23396

50781

23413

52411

22690

19575

27446

**  ANC 8
anc_nw

22675

37543

23648

39741

22651

32484

28058

50224

36719

22018

21608

19521

28047

Minimum
19285

.10.5 **
JOB NUMBER:

8 9

20566

29251
19285

26624
47968

30080

27379

Min Loc
{ 2, 8)

REF BU=
5876

17979.
MACHINE:
CASE-0017

REF TIME= 12360.1
HP~-UX - jbxsa306
PAGE-0018

Attachment 2
[-2010-278



DATE: 05/06/08

C-BU

E-END

100 EFPH

AVERAGE ASSEMBLY BURNUP

1

35086

167 32

23860

183 27

22333

173 23

19461 19

174

22725 23547

Maximum
35086

USER:

2

167

616

176

523

185

807

750

171

Representative Second Uprate Cycle Exposure Map (BOC — 100 EFPH)

3 4
23860 183
175 27589
28196 179
180 28189
26770 185
183 21770
180 165

23561 23791

Max Loc

{

1,

1)

rnorring JOB:

5

22333

185

26882

185

22181

20729

150

23269

**  ANC
anc_nw
6 7
173 19461

23892 19696

8.10.5

* %

REF BU=

JOB NUMBER: 6153

8

174

171

184 181 23502

21868 167 22754

19511 151 23283

161 23488

23485

Minimum
150

22765

22665

Min Loc

{

7,

5)

146.

REF TIME=

100.0

MACHINE: HP-UX - jbxsa306

CASE-0002

PAGE-0018

Attachment 2
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DATE: 05/06/08 USER:
7000 EFPH
C-BU AVERAGE ASSEMBLY BURNUP
1 2 3 4
1 44191 12410 34617 13195
2 12410 42116 12837 37672
3 34617 12873 38083 13131
4 13195 37638 13163 38126
5 33592 13260 36953 12963
6 12568 34687 13088 32626
7 30984 31180 12561 11561
8 11749 11538 30754 29251
9 27900 27374
Maximum Max Loc
44191 (1, 1)

E-END

Representative Second Uprate Cycle Exposure Map (MOC — 7000 EFPH)

rnorring JOB:

33592

13256

37026

12943

32856

31277

10246

27182

**  ANC 8
anc_nw

12568

34806

13136

32746

30210

10700

28500

30984

31133

12635

11655

10319

28525

Minimum
10246

.10.5  *x*
JOB NUMBER:

8 9

11749

27950
11565

26567
30760

28333

27231

Min Loc
(7, 5)

REF BU=
6153

10188.
MACHINE:
CASE-0011

REF TIME= 7000.0
HP-UX - jbxsa306
PAGE-0018

Attachment 2
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DATE: 05/06/08 USER:
12360 EFPH
C~BU AVERAGE ASSEMBLY BURNUP
1 2 3 4
1 51721 22506 43004 23503
2 22506 49798 23011 45564
3 43004 23062 45846 23211
4 23503 45545 23253 45806
5 42301 23597 44897 22896
6 22861 43051 23495 40865
7 39490 39623 22394 20688
8 20578 19905 36362 33721
9 31999 30446
Maximum Max Loc
51721 (1, 1)

E~-END

Representative Second Uprate Cycle Exposure' Map (EOC - 12360 EFPH)

rnorring JOB:

42301
23598
44952
22867
40700
38885
17836

30373

**  ANC 8
anc_nw

22861

43225

23569

40992

37916

18247

132282

39490
39584
22505
20829
17941

32318

Minimum
17836

.10.5  *x
JOB NUMBER:

8 9

20578

32054
19946

29694
36409

32917

30445

Min Loc
(7, 5

REF BU=
6153

17990.
MACHINE:
CASE-0017

REF TIME= 12360.1
HP-UX - jbxsa306
PAGE-0018

Attachment 2
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DATE: 06/03/08

C-BU

E-END

100 EFPH

AVERAGE ASSEMBLY BURNUP

USER:

Representative Third Uprate Cycle Exposure Map (BOC —100 EFPH)

1 2 3 4
35060 29811 30576 176
29811 163 170 30511
30576 171 32133 171

176 30584 172 32192
22667 182 29389 186
173 22558 186 20858
18422 20117 185 175
175 171 23169 23292

22942 23653

Maximum
35060

Max Loc

{

1,

1)

rnorring JOB:

5

22667

181

29395

185

20748

18113

160

23554

**x  ANC 8.10.5

* %

REF BU=

anc_nw N JOB NUMBER: 6439

6 7

173 18422

22667 20075

8

175

171

185 185 23119

20999 175 23335

18009 160 23627

169 22940

23582

Minimum
160

22971

23652

Min Loc

{

7,

5)

146.
MACHINE:
CASE-0002

REF TIME= 100.0
HP-UX - jbxsa306
PAGE-0018

Attachment 2
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DATE: 06/03/08
7000 EFPH
C-BU AVERAGE ASSEMBLY BURNUP
1 2 3 4
1 42705 38636 40106 13002
2 38636 12508 12683 40342
-3 40106 12721 41721 12386
4 13002 40437 12435 41667
5 33813 13059 39041 12764
6 12594 33686 13253 32089
7 29944 31409 13079 12258
8 12080 11677 30603 239044
9 28206 27539
Maximum Max Loc
42705 (1, 1)

E-END

Representative Third Uprate Cycle Exposure Map (MOC - 7000 EFPH)

5

33813

13023

39016

12756

31622

28970

10671

27621

**  ANC
USER: rnorring JOB: anc _nw N JOB NUMBER:

6

12594

33730

13218

32215

28894

10906

28733

29944

31340

13083

12259

10678

28114

Minimum
10671

8.

10.5 =**

8 9
12080
28239
11705
27550
30577
29087
27691
Min Loc
( 7, 5)

REF BU=
6439

10187.

REF TIME=

7000.0

MACHINE: HP-UX - jbxsa306

CASE-0011

PAGE-0018

Attachment 2
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DATE: 06/03/08 USER:
12360 EFPH
C-BU AVERAGE ASSEMBLY BURNUP
1 2 3 4
1 49262 46068 47974 23380
2 46068 22829 23175 48359
3 47974 23230 49700 22601
4 23380 48461 22670 49369
5 42586 23491 46846 22740
6 22935 42250 23669 40445
7 38323 39601 22840 21408
8 20828 19917 36182 33533
) 32250 30569
Maximum Max Loc
49700 (3, 3)

E-END

Attachment 2
L-2010-278

Representative Third Uprate Cycle Exposure Map (EOC - 12360 EFPH)

rnorring JOB:

5

42586

23446

46810

22730

39621

36660

18278

30794

** ANC - 8.10.5 ** REF BU= 17988. REF TIME= 12360.1
anc_nw N JOB NUMBER: 6439 MACHINE: HP-UX -~ jbxsa306
CASE-0017 PAGE-0018

6 7 8 9
22935 38323 20828

32285
42264 39519 19958

30586
23626 22848 36171
40563 21410 33577
36601 18286 30862
18449 31914

32518

Minimum Min Loc
18278 (7, 5



DAT

C-POW

E-END

E: 04/03/08

100 EFPH

AVERAGE ASSEMBLY POWER

1
0.713
0.821
0.997
1.273
1.068
1.244
0.916

1.299

0.539 0.366

Maximum
1.299

1.

1.

USER:

2

.821

.176

.257

.034

.284

190

148

Attachment 2
L-2010-278

Representative First Uprate Cycle Radial Power Distribution (BOC - 100 EFPH)

3

.997

.258

.965

.258

.942

1.

1.

269

217

1.184 0.606

Max

(

1,

Loc
8)

rnorring

.273
.032
.258
.155
.284
.164
.172

.533

JOB:

.068

.278

.940

.283

.979

.251

.099

.395

**  ANC
anc_nw

1.244 0.

1.186 1.

1.261 1.

1.157 1.

1.246 1.

0.914 0.

0.501

8

916

141

201

160

091

499

Minimum
0.366

.10.5

JOB NUMBER: 5876

1.299
1.176
0.591
0.524

0.390

Min
{9,

* % REF BU= 145. REF TIME= 100.0
MACHINE: HP-UX - jbxsa306
CASE-0002 PAGE-0017

0.538

0.367

Loc
2)



DATE: 04/03/08 USER:
7000 EFPH
C-POW  AVERAGE ASSEMBLY POWER
1 2 3 4
1 0.785 0.881 1.034 1.334
2 0.881 1.295 1.367 1.043
3 1034 1.366 1.001 1.316
4  1.334 1.045 1.315 1.115
5 1.052 1.323 0.959 1.321
6 1.264 1.123 1.348 1.139
7 0.820 1.017 1.235 1.227
8 1.074 1.019 0.589 0.557
9 0.471 0.342
Maximum Max Loc
1.367 (2, 3)

E-END

Representative First Uprate Cycle Radial Power Distribution (MOC - 7000 EFPH)

rnorring JOB:

.052
.319
.959
.322
.972
.279
.087

.414

**  ANC
anc_nw

1.264 0.
1.122 1.
1.344 1.
1.136 1.
1.277 1.

0.892 0.

0.505

8

820

014

227

222

085

504

Minimum
0.342

.10.5

* *

REF BU=

JOB NUMBER: 5876

1.074
1.017
0.579
0.552

0.412

Min
(9,

0.471

0.347

Loc
2)

10182.

REF TIME=

7000.0

MACHINE: HP-UX - jbxsa306

CASE-0011

PAGE-0017

Attachment 2
L-2010-278



DATE: 04/03/08 USER:
12360 EFPH
C-POW AVERAGE ASSEMBLY POWER
1 2 3 4
1 0.834 0.900 1.015 1.287
2 0.900 1.256 1.285 1.026
3 1.015 1.284 0.982 1.276
4 1.287 1.027 1.275 1.078
5 1.049 1.293 0.966 1.276
6 1.276 1.120 1.311 1.100
7 0.879 1.051 1.241 1.194
8 1.131 1.077 0.650 0.601
9 0.548 0.406
Maximum Max Loc
1.312 (3, 6)

E-END

Attachment 2
L-2010-278

Representative First Uprate Cycle Radial Power Distribution (EOC - 12360 EFPH)

rnorring JOB:

.049
.293
.967
L2717
.957
.215
.060

.447

**  ANC
anc_nw

1.276 0.

1.121 1.

1.312 1.

1.101 1.

1.215 1.

0.890 0.

0.528

8

879

050

239

194

060

528

Minimum
0.406

.10.5

JOB NUMBER: 5876

1.131
1.077
0.643

0.599

Min
(9,

*x REF BU= 17979. REF TIME= 12360.1
MACHINE: HP-UX - jbxsa306
CASE-0017 PAGE-0017

0.549

0.414

Loc
2)



Representative First Uprate Cycle Axial Power Distribution

BOC MOC EOC
(100 EFPH | (7000 EFPH) | (12360 EFPH)
HEIGHT | POWER POWER POWER
ROW | (cm) (RPF) (RPF) (RPF)
24 3415 0.414 0.426 0.528
23 328.09 0.742 0.728 0.859
22 314.95 0.851 0.863 0.997
21 300.17 0.941 0.962 1.056
20 285.4 1.001 1.02 1.065
19 270.62 1.043 1.055 1.056
18 255.85 1.075 1.075 1.044
17 241.07 1.1 1.088 1.033
16 226.29 1.12 1.097 1.026
15 211.52 1.135 1.103 1.022
14 196.74 1.147 1.107 1.021
13 181.97 1.155 1.111 1.022
12 167.19 1.159 1.116 1.025
11 152.41 1.159 1.12 1.03
10 137.64 1.156 1.124 1.037
9 122.86 1.148 1.129 1.047
8 108.09 1.136 1.132 1.06
7 93.31 1.118 1.133 1.077
6 78.53 1.092 1.127 1.099
5 63.76 1.057 1.107 1.119
4 48.98 1.004 1.06 1.127
3 34.21 0.921 0.964 1.087
2 21.07 0.815 0.816 0.958
1 7.66 0.455 0.477 0.6

Attachment 2
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DATE: 05/06/08 USER:
100 EFPH
C-POW AVERAGE ASSEMBLY POWER
1 2 3 4
1 0.860 1.153 1.052 1.253
2 1.153 0.916 1.204 0.882
3 1.052 1.209 0.954 1.229
4 1.253 0.986 1.232 0.979
5 1.119 1.267 1.006 1.268
6 1.180 1.094 1.249 1.116
7 1.210 1.198 1.230 1.134
8 1.186 1.174 0.724 0.535
9 0.517 0.377
Maximum Max Loc
1.268 (5, 4)

E-END

Attachment 2
L-2010-278

Representative Second Uprate Cycle Radial Power Distribution (BOC — 100 EFPH)

rnorring JOB:

.119
.266
.999
.265
.119
.125
.034

.382

**  ANC
anc_nw

1.180 1.

1.098 1.

1.254 1.

1.118 1.

1.142 1.

1.110 0.

0.514

8

210

198

2317

144

043

517

Minimum
0.377

.10.5

JOB NUMBER: 6153

1.186
1.177
0.731
0.545

0.386

Min
{9,

*x REF BU= l46. REF TIME= 100.0
MACHINE: HP-UX - jbxsa306
CASE-0002 PAGE-0017

0.518

0.385

Loc
2)



DATE: 05/06/08 USER:
7000 EFPH
C-POW AVERAGE ASSEMBLY POWER
1 2 3 4
1 0.953 1.290 1.091 1.352
2 1.290 0.988 1.324 1.030
3 1.091 1.327 1.015 1.346
4 1.352 1.032 1.348 1.001
5 1.137 1.354 1.033 1.284
6 1.312 1.082 1.339 1.053
7 1.098 1.090 1.246 1.135
8 1.108 1.071 0.696 0.542
9 0.499 0.372
Maximum Max Loc
1.354 ( 2, 5)

E-END

Representative Second Uprate Cycle Radial Power Distribution (MOC — 7000 EFPH)

rnorring JOB:

.137
.354
.027
.283
.005
.974
.959

.384

**  ANC
anc_nw

1.312 1.

1.089 1.

1.344 1.

1.056 1.

0.987 0.

0.966 0.

0.468

8

098
092
254
144
965

470

Minimum
0.372

.10.5

* %

REF BU=

JOB NUMBER: 6153

1.108
1.074
0.702
0.554

0.388

Min
(9

0.499

0.379

Loc
2)

10188.
MACHINE:
CASE-0011

REF TIME= 7000.0
HP-UX - jbxsa306
PAGE-0017

Attachment 2
L-2010-278

<its



DATE: 05/06/08 USER:
12360 EFPH
C-POW AVERAGE ASSEMBLY POWER
1 2 3 4
1 0.962 1.263 1.047 1.276
2 1.263 0.979 1.266 0.993
3‘ 1.047'1.268 0.982 1.256
4 1.276 0.995 1.257 0.980
5 1.088 1.283 1.009 1.257
é 1.285 1.053 1.303 1.061
7 i.092 1.083 1.251 1.185
8 1.151 1.091 0.744 0.606
9 0.561 0.423
Max imum Max Loc
1.305 { 3, 6)

E-END

Attachment 2
L-2010-278

Representative Second Uprate Cycle Radial Power Distribution (EOC - 12360 EFPH)

rnorring JOB:

.088
.284
005
.257
.016

.000

.007

**  ANC
anc_nw

1.285 1.

1.065 1

1.305 1.

1.061 1.

1.013 1.

1.003 0.

0.516

8

092

.084

255

190

010

517

Minimum
0.423

.10.5

JOB NUMBER: 6153

1.151
1.093
0.749

0.621

Min
9,

* ¥ REF BU= 17990. REF TIME= 12360.1
MACHINE: HP-UX - jbxsa306
CASE-0017 PAGE-0017

0.562

0.430

Loc
2)



Attachment 2
L-2010-278

Representative Second Uprate Cycle Axial Power Distribution
BOC MOC EOC
(100 EFPH (7000 EFPH) { (12360 EFPH)
HEIGHT POWER POWER POWER
ROW (cm) (RPF) (RPF) (RPF)
24 341.56 0.435 0.43 0.525
23 328.15 0.781 0.734 0.856
22 315.01 0.897 0.866 0.994
21 300.24 0.989 0.959 1.053
20 285.46 1.045 1.012 1.062
19 270.68 1.081 1.043 1.054
18 255.9 1.106 1.063 1.043
17 24112 1.123 1.076 1.033
16 226.34 1.135 1.087 1.027
15 211.56 1.143 1.096 1.024
14 196.78 1.147 1.103 1.023
13 182 1.148 111 1.025
12 167.22 1.146 1.118 1.028
11 152.45 1.141 1.124 1.033
10 137.67 1.132 1.13 1.04
9 122.89 1.12 1.134 1.05
8 108.11 1.105 1.137 1.062
7 93.33 1.085 1.136 1.079
6 78.55 1.059 1.129 1.099
5 63.77 1.026 1.108 1.119
4 48.99 0.976 1.063 1.126
3 34.21 0.896 0.971 1.085
2 21.08 0.792 0.827 0.955
1 7.66 0.441 0.485 0.597




DATE: 06/03/08 USER: rnorring
100 EFPH
C-POW AVERAGE ASSEMBLY POWER
1 2 3 4
1 0.686 0.812 0.900 1.209
2 0.812 1.126 1.168 0.953
3 0.900 1.173 0.924 1.176
4 1.209 0.957 1.182 0.949
5 1.102 1.248 0.953 1.269
6 1.182 1.120 1.266 1.168
7 1.204 1.174 1.263 1.199
8 1.199 1.176 0.743 0.564
) 0.519 0.380
Maximum Max Loc
1.269 ( 5, 4)

E-END

Attachment 2
L-2010-278

Representative Third Uprate Cycle Radial Power Distribution (BOC - 100 EFPH)

JOB:

.102

.243

.949

.268

.168

.187

.098

.403

**  ANC

anc_nw N JOB NUMBER: 6439

1.182 1.
1.111 1.
1.262 1.
1.166 1.
1.191 1.

1.162 0.

8.10.5

204

170

263

199

099

544

Minimum
0.380

.199

.180

. 746

.564

.403

Min
(9,

* % REF BU= 146. REF TIME= 100.0
MACHINE: HP-UX - jbxsa306
CASE-0002 PAGE-0017

0.520

0.381

Loc
2)



DATE: 06/03/08 USER:
7000 EFPH
C-POW AVERAGE ASSEMBLY POWER
1 2 3 4
1 0.827 0.946 1.006 1.359
2 0.946 1.347 1.346 1.020
3 1.006 1.349 1.006 1.282
4 1.359 1.021 1.286 0.960
5 1.133 1.340 0.984 1.259
6 1.312 1.106 1.347 1.076
7 1.093 1.073 1.290 1.195
8 1.141 1.079 0.714 0.566
9 0.505 0.375
Maximum Max Loc
1.359 (1, 4)

E-END

Representative Third Uprate Cycle Radial Power Distribution (MOC - 7000 EFPH)

rnorring JOB:

.133
.337
.981
.258
.013
.986
.981

.392

**  ANC

8.10.5 **
anc_nw_N JOB NUMBER:

6 7
1.312 1.083
1.100 1.070
1.345 1.290
1.074 1.195
0.988 0.981
0.965 0.471
0.471

Minimum

0.375

. 141

0.505

.081

0.376

.716
.565

.392

Min Loc
(9, 2)

REF TIME=
MACHINE: HP-UX - jbxsa306

CASE-0011 PAGE-0017

Attachment 2
L-2010-278



DATE: 06/03/08 USER: rnorring
12360 EFPH
C-POW AVERAGE ASSEMBLY POWER
1 2 3 4
1 0.852 0.949 0.993 1.286
2 0.949 1.280 1.302 1.012
3 0.993 1.303 1.012 1.28¢6
4 1.286 1.013 1.287 0.992
-5 1.097 1.300 0.999 1.270
6 1.294 1.082 1.304 1.072
7 1.077 1.052 1.235 1.174
8 1.134 1.075 0.738 0.604
9 0.552 0.417
Maximum Max Loc
1.304 ( 6, 3)

E-END

Attachment 2
L-2010-278

Representative Third Uprate Cycle Radial Power Distribution (EOC - 12360 EFPH)

JOB:

.097

.299

.998

.270

.039

.012

.005

.434

**  ANC 8.10.5 >+ REF BU= 17988. REF TIME= 12360.1
anc_nw_N JOB NUMBER: 6439 MACHINE: HP-UX - jbxsa306
CASE-0017 PAGE~-0017

1.294 1.077 1.134

0.552
1.079 1.051 1.076

0.418
1.304 1.235 0.740
1.071 1.174 0.604
1.014 1.005 0.434
1.004 0.517

0.517

Minimum Min Loc
0.417 (9, 2)



Representative Third Uprate Cycle Axial Power Distribution

BOC MOC EOC
(100 EFPH (7000 EFPH) | (12360 EFPH)
HEIGHT POWER POWER POWER
ROW {cm) (RPF) (RPF) (RPF)
24 341.61 0.422 0.43 0.526
23 328.2 0.759 0.736 0.858
22 315.06 0.874 0.873 0.996
21 300.28 0.966 0.97 1.053
20 285.5 1.025 1.024 1.062
19 270.72 1.064 1.054 1.053
18 255.93 1.093 1.072 1.042
17 24115 1.114 1.083 1.032
16 226.37 1.13 1.091 1.026
15 211.59 1.142 1.097 1.023
14 196.81 1.149 1.102 1.022
13 182.03 1.154 1.106 1.024
12 167.25 1.154 1.111 1.027
11 152.47 1.151 1.116 1.032
10 137.69 1.145 1.121 1.039
9 122.9 1.135 1.126 1.049
8 108.12 1.12 1.13 1.061
7 93.34 1.101 1.131 1.078
6 78.56 1.075 1.125 1.098
5 63.78 1.039 1.108 1.119
4 49 0.987 1.064 1.127
3 34.22 0.904 0.971 1.088
2 21.08 0.797 0.822 0.959
1 7.67 0.443 0.48 0.6

Attachment 2
L-2010-278



Attachment 4 to
L-2010-278

ATTACHMENT 4

AFFIDAVIT FOR WITHHOLDING

Following 3 pages



AFFIDAVIT

COMMONWEALTH OF VIRGINIA )

) ss.
CITY OF LYNCHBURG )
1. My name is Gayle F. Elliott. 1 am Manager, Product Licensing, for AREVA

NP Inc. and as such | am authorized to execute this Affidavit.

2. | am familiar with the criteria applied by AREVA NP to determine whether
certaih AREVA.NP information is proprietary. | am familiar with the policies established by
AREVA NP to ensure the proper application of these criteria.

3. | am familiar with the AREVA Document Number 38-9145099, Revision
000, entitled “St. Lucie Unit 2 K-Factors and bther General Résults in EPU Power Conditions,”
dated June 2010 and referred to herein as “Document.” Information contained in this Document
has been classified by AREVA NP as proprietary in accordance with the policies established by
AREVA NP for the control and protecti.on of proprietary and confidential information.

4. This Document contains information of a proprietary and confidential nature
and is of the type customarily held in qonfid_énce by AREVA NP and not made available to the
public. Based on my experiencé, | am aware that other companies regard information of the
kind contained in this Document as proprietary and confidential.

5. \THis Document has been made available to the U.S. Nuclear Regulatory
Commission in confidence with the request that the information contained in this Document be
withheld from public disclosure. The réquest for withholding of ‘proprietary information ié made in

accordance with 10 CFR 2.390. The information for which Withholding from disclosure is



requested qualifies under 10 CFR 2.390(a)(4) “Trade secrets and commercial or financial

information.”

6.

The following criteria are customarily applied by AREVA NP to determine

whether information should be classified as proprietary:

(a)

(b)

(c)

(d)

(e)

The information reveals details of AREVA NP’s research and development
plans and programs or their results.

Use of the informationAby a competitor would permit the compétitor to
significantly reduce its expenditures, in time or resources, to design, produce,
or market’ a similar product or service.

The information includes test data or analytical techniques concerning a
process, methodology, or component, the application of which results in a
competitive advantage for AREVA NP.

The information reveals certain distinguishing aspects of a process,
methodology, or component, the exclusive use of which provides a
competitive advantage for AREVA NP in product optimization or marketability.
The information is vital to a competitive advantage held by AREVA NP, would
be helpful to competitors to AREVA NP, and would likely cause substantial

harm to the competitive position of AREVA NP.

The information in the Document is considered proprietary for the reasons set forth in

paragraphs 6(b), 6(c) and 6(e) above.

7.

In accordance with AREVA NP’s policies governing the protection and control

of information, proprietary information contained in this Document have been made available,

on a limited basis, to others outside AREVA NP only as required and under suitable agreement

providing for nondisclosure and limited use of the information.

8.

AREVA NP policy requires that proprietary information be kept in a secured

file or area and distributed on a need-to-know basis.



9. The foregoing statements are true and correct to the best of my knowledge,

information, and belief.

. z”
SUBSCRIBED before me this _4 :2 /

day of 2010.

Kathleen Ann Bennett

NOTARY PUBLIC, COMMONWEALTH OF VIRGINIA
MY COMMISSION EXPIRES: 8/31/11

Reg. # 110864 :




