
IN-CORE INSTRUMENTATION ASSEMBLY 
(Located - 4" above the UGS plate) 

41'-314" 

CONTRCL 
ELEMENT 
ASSEMBLY 
(FULLY WITHDRAWN) 

ALIGNMENT 
PIN 

i--1�..--- UPPER 
GUIOE 
STRUCTURE 

.-.--- INLET 
NOZZLE 

CORE 
SUPPORT 
BARREL 

�.;rrr--- FUEL 
136-711011 
ACTIVE 
CORE 

LENGTH 

CORE STOP 

Calvert Cliffs 
Nuclear Power Plant 

ASSEMBLY 

�r---coRE 

FLOW 
SK\RT 

SHROUD 

CORE 
SUPPORT 
ASSEMBLY 

REACTOR VERTICAL ARRANGEMENT 
Figure 3.1-1 
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3.3-1 REACTOR CORE CROSS SECTION 

CORE 
EQUIVALENT 
DIAMETER, 
13611 

CORE SUP PORT 
BARREL--�w� 

FUEL ROIJ · · 

0.44011 OD 

Bi\J,Tl�lOl�J·: 

0.58011 
FUEL ROD 
PITCH 

0 14�11 [ 7. 980" J · OUTSIDE 
FUEL RODS 

0.20011 
WATER 
GAP. 

Gi\S l't. El.ECTl�JC CO. 

c:.h·1:r1 c1ifrs Reactor Core Cross-Section 
Nurl<':or J>nwl·r J>l:ull 

REACTOR 
VESSEL 

CORE 
SHROUD 

13 SPACES 
AT 0.58011 
EQUALS 
7 .54011 

I F igur--:1' 3.3-1 
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3.3-2 FIRST CYCLE FUEL ROD 

�>rm--- SPRING 
----��-SPACER DISC 
1 

145;9" 

136. 7_" 
- - ·ACTIVE 

FUEL 
LENGTH 

DI SHED PELLETS 

a. 379511 
,,.__ PELLET 

DIAMETER 

.,..__-0. 440 II 

CLA.DD I NG OD 

�-0.026" 
CLADDING 
WALL 

SPACER DISC 

END CAP 

FIRST CYCLE FUEL ROD 
!Figure 

3.3-2 

Rev.a 



145. 753·�� 

l 

.· 
�---?PRING 'f� 

_,__�·-J:· �· · -:--S.PA�ER:t)ISC 
- .. 

.· 

DISHED PEU.ETS 

0.�755" 
-PELLET · 

DIM\EfER 

--FUEL CLJ\DDlNG 

-0.440ti 
CLAOD[NG OD 

---ft 028!�­
CLADD ING 
WALL 

*** 

/SPACER Dlsc 

..,--END CAP+ 

Calvert Cliffs 
Nuclear Power Plant FUEL ROD 

The HTP fuel assemblies use a 
0.0265" cladding wall, a 0.3805" 
pellet diameter, and a rod length 
on 146.67" 

Value Added Pellet fuel 
assemblies use a 0.026" cladding 
wall, a 0.3810" pellet diameter, 
and a rod length of 146.903" 
(Hematite) and 146.955" 
(Columbia) 

Beginning with Unit 2 Cycle 11 
and Unit 1 Cycle 13, the lower 
end cap was redesigned to one 
taper, rather than the taper - flat 
- taper design as shown. 

*The GUARDIAN™ fuel design 
has a total length of 147.229" 

** Upper spacer disc removed 
beginning with Unit 1 Cycle 12 
and Unit 2 Cycle 11 . 

*** Lower spacer disc removed 
for rods manufactured at 
Columbia. 

Figure 3.3-3 
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3.3-4 BURNABLE POISON ROD LOCATION (Sheet 1} 

0 Fuel Rod Location 

� Poison Rod Location 

Ill Guide Tube Location 

12 POISON ROD ASSEMBLY 

BUNDLES 

2K* 1M* 

2L* 1MX 
2F* 

2M3 

8 POISON ROD AS SEMBLY 

1G/ 

2F/ 

BUNDLES 

BALTIMORE 

GAS & ELECTRIC CO. 

Calvert Cliffs 
Nuclear Power Plant 

BURNABLE POISON ROD LOCATION 

Figure 3.3-4 
Sheet1 
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3.3-4 BURNABLE POISON ROD LOCATION (Sheet 2) 

-- -. 

D Fuel Rod Location 

� Poison Rod Location 

II Guide Tube Location 

,,.. __ 

8 POISON ROD ASSEMBLY 

BUNDLES 

1 H/ 2M2 

2G/ 

2K/ 

2L/ 

1 N/ 

4 POISON ROD ASSEMBLY 

2LX 

1NX 

2M1 

BUNDLES 

BALTIMORE 
GAS & ELECTRIC CO. 

Calvert crlffs 
Nuclear Power Plant 

BURNABLE POISON ROD LOCATION 
Figure 3.3-4 

Sheet2 
Rev. 15 

Rev. 15 



3.3-4 BURNABLE POISON ROD LOCATION (Sheet 3) 

t BALTIMORE 
GAS & ELECTRIC CO. 

Calvert Cliffs 
Nuclear Power Plant 

ERBIUM DEHONSTRATION ASSElt.!LY 

z z z � z z z z z z 
Z E E E Z Z E E � Z 

zzeiez ·ize e z z  
IZ E E Z 

Z E E Z 

_ -�Z EEZ ZE��lz 

Z i! Guide E E Guide E Z 
-- __ ,,_, __ -! --
z E Ti= E E T\be . E Z 
Z IE E E Z Z E E E Z 
z z z z z Z 2 • Z· Z Z 

Z 3.40 w/o UZ35 fuel rod 
E 3.40 w/o U235 w/ 0.90 v/o Er2o3 fuel rod· 

BURNABLE POISON ROD LOCATION 

Figure 3.3-4 
Sheet3 

Rev.18 

Rev. 18 



20 Pin Erbium Assembly 

44 Pin Erbium Assembly 

D Fuel Rod Location 

D Erbium Rod Location 

11 Guide Tube Location 

Calvert Cliffs 
Nuclear Power Plant 

Bundles 

1P1 1RO 1S1 

2N2 2P1 2R1 1T1 2S1 

2T1 1W1 

Bundles 

1 P2 1 R 1 1 RT 1 S2 

2N4 2NT 2P2 1 R2 1 T2 

2S2 1V1 2T2 1W2 

BURNABLE POISON ROD LOCATION Figure 3.3-4 
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60 Pin Erbium Assembly 

68 Pin Erbium Assembly 

D Fuel Rod Location 

D Erbium Rod Location 

11 Guide Tube Location 

Calvert Cliffs 
Nuclear Power Plant 

Bundles 

1P3 1V2 

1W3 1W4 

Bundles 

1R2 183 

2N6 2R3 283 2T3 

BURNABLE POISON ROD LOCATION 

Sheets 

Figure 3.3-4 

Revision 35 



Radial Zoned Assembly with No IFBA Pins 

Bundles 
L L 

L L 2VO, 1Z1 
L L L L 

L L 

L L 

L L 

L L 

L L L L 

L L 

L L 

44 IFBA Pin Radial Zoned Assembly 

L L 

l L 

L L 

l t. 

L L 

l. l 

L 

L 

[9 Low Enriched Rod 

Location with No IFBA 

D High Enriched Rod 

Location with No IFBA 

Calvert Cliffs Nuclear 
Power Plant 

l l 

L L 

Bundles 

2V1, 1X1, 1Z3 

[9 IFBA Low Enriched 

Rod Location 

D IFBA High Enriched 

Rod Location 

BURNABLE POISON ROD LOCATION 

Sheet6 

Figure 3.3-4 
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52 IFBA Pin Radial Zoned Assembly 

t.. L 

L L 

L l L L 

l L 

l L 

l L 

l L 

L L L L 

L L 

L L 

64 IFBA Pin Radial Zoned Assembly 

l L 
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L L L L 

Bundles 

2V2 2X2 

1X2 AA2 
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2V3 2W2 

L L 1X3 
1--f-----i---+--+---

l L 
1--�--1--+-----l--

L �L-+--+--+-+-+---i 
l L 

L L 

L L 

L L 

[9 Low Enriched Rod 

Location with No IFBA 

D High Enriched Rod 

Location with No IFBA 

Calvert Cliffs Nuclear 
Power Plant 

L L 

L L L 

L L 

[9 IFBA Low Enriched 

Rod Location 

D IFBA High Enriched 

Rod Location 

BURNABLE POISON ROD LOCATION 

Sheet 7 
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76 IFBA Pin Radial Zoned Assembly 

l 

L 

L L 

96 IFBA Pin Radial Zoned Assembly 

l L 

l L 

l l 

L l 

L l 

L l 

l L 

L L 

l L 

L .L 

[9 Low Enriched Rod 

Location with No IFBA 

D High Enriched Rod 

Location with No IFBA 

L l 

L l 

Bundles 

2V4 

1X4 

Bundles 

2V5 

1X5 

[9 IFBA Low Enriched 

Rod Location 

D IFBA High Enriched 

Rod Location 

Calvert Cliffs Nuclear 
Power Plant 
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28 IFBA Pin Radial Zoned Assembly 

Bundles 

2W1, 122, 2X1, AA1 

D High Enriched Fuel Rod � High Enriched ZrB2 Rod 

D Low Enriched Fuel Rod (] Low Enriched ZrB2 Rod 

Calvert Cliffs Nuclear 
Power Plant 

BURNABLE POISON ROD LOCATION 

Sheet 9 

Figure 3.3-4 
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52 ZrB2 Rods 

3 

3 3 2 5 2 2 1 

64 ZrB2 Rods 

3 2 1 1 

3 3 2 2 2 

Calvert Cliffs Nuclear 
Power Plant 

3 

2 2 5 2 3 3 

3 

2 2 5 2 3 3 

Legend: 

1. High Enriched Fuel 

2. Medium Enriched Fuel 

3. Low Enriched Fuel 

4. High Enriched with ZrB2 

5. Medium Enriched with ZrB2 

6. Low Enriched with ZrB2 

Bundles 

2W3 

Bundles 

2W4, 1Z4,2X3,2X6,AA3 

BURNABLE POISON ROD LOCATION Figure 3.3-4 
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76 ZrB2 Rods 

3 

3 3 5 2 2 

96 ZrB2 Rods 

Calvert Cliffs Nuclear 
Power Plant 

s 3 3 

Legend: 

1. High Enriched Fuel 

2. Medium Enriched Fuel 

3. Low Enriched Fuel 

4. High Enriched with ZrB2 

5. Medium Enriched with ZrB2 

6. Low Enriched with ZrB2 

Bundles 

2W5, 1Z5, 2X4, AA4 

Bundles 

2W6, 1Z6, 2X5, AA5 

BURNABLE POISON ROD LOCATION Figure 3.3-4 
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0 Gd203 Rods 

L L H H H H H H H H H H l l Legend: 

L H L l H H H H H H L l H l H High Enriched Fuel 

H L l H H H H L l H L Low Enriched Fuel 
.___ - ,....__ -

H l l H H H H L L H 2 2 w/o Gd203 

H H L L H H H H H H L L H H 6 6 w/o Gd203 

H H H H H H L L H H H H H H 8 8 w/o Gd203 

H H H H H l l H H H H H 

H H H H H t t H H H H H 

H H H H H H t. l H H H H H H 

H H l L H H H H H H L L H H Bundles 

H L l H H H H l L H 
-- = -

H l L H H H H L L H 2Z1 

L H l L H H H H H H L L H L 

L L H H H H H H H H H H l l 

4 Gd203 Rods 

I�] 
L H H H H H H H H H H L l 

l L H H H H H H L I!. 2 l Bundles 

H L L H H H H L l H 
.___ - '---.___ 

H L .L H H H H L L H 2Z2 

H H 1. Ii. H H H H H H L L H H 

H H H H H H l L H H H H H H 

H H H H H l L H H H H H 

H H H H H l L H H H H H 

H H H H H H l l H H H H H H 

H H L l H H H H H H L L H H 

H L l H H H H L l H 
.___ - = .___ 

H L L H H H H L L H 

L 2 L L H H H H H H L l 2 l 

L L H H H H H H H H H H f., L 

Calvert Cliffs Nuclear 
BURNABLE POISON ROD LOCATION Figure 3.3-4 
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16 Gd203 Rods 

L L H H H H H H H H H H L L Legend: 

L 2 L l H H H H H H L L 2 L H High Enriched Fuel 

H L L 6 H H 6 L L H L Low Enriched Fuel 
>--i--,. � >---

H L L H H H H L L H 2 2 w/o Gd203 

H H L L 6 H H H H 6 L L H H 6 6 w/o Gd203 
- · 

H H 6 H H H l L H H H 6 H H 8 8 w/o Gd203 

H H H H H L L H H H H H 

H H H H H L L H H H H H 

H H 6 H H H L l H H H 6 H H 

H H L L 6 H H H H 6 L L H H Bundles 

H L L H H H H L L H 
>----- � � 

H L L 6 H H 6 L L H 2Z3 

l 2 L L H H H H H H L L 2 L 

L L H H H H H H H H H H L L 

16 Gd203 Rods 

L L H H H H H H H H H H L L 

L 8 L L H H H H H H L L 8 L Bundles 

H l L 8 H H 8 L l H 
>--� ,......... >---

H L L H H H H L L H 2Z4 

H H L L 8 H H H H 8 L L H H 

H H 8 H H H L L H H H 8 H H 

H H H H H l L H H H H H 

H H H H H l L H H H H H 

H H 8 H H H L l H H H 8 H H 

H H L L 8 H H H H 8 L. L H H 
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12 Gd203 Rods 

L L H H H H H H H H H H L L Legend: 

L 8 L L H H H H H H l L 8 L H High Enriched Fuel 

H L L H H H H L L H L Low Enriched Fuel 
>---,,__ ----1---

H L L 8 H H 8 L L H 2 2 w/o Gd203 

H H L L H H H H H H L L H H 6 6 w/o Gd203 

H H H 8 H H L L H H 8 H H H 8 8 w/o Gd203 

H H H H H L L H H H H H 

H H H H H L L H H H H H 

H H H 8 H H L L H H 8 H H H 

H H L l H H H H H H L L H H Bundles 

H L L 8 H H 8 L L H 
,___ - � -

H L L H H H H L L H 2Z5 

L 8 L L H H H H H H l l 8 l 

L l H H H H H H H H H H l L 

' 
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16 Gd203 Rods 

L L H H H H H H H H H H l L Legend: 

L 4 L L H H H H H H L L 4 L H H igh Enriched Fuel 

H L L 8 H H 8 L L H L Low Enriched Fuel 
-- --

H L L H H H H L L H 4 4 w/o Gd203 

H H L L 8 H H H H 8 L L H H 6 6 w/o Gd203 

H H 8 H H H L L H H H 8 H H 8 8 w/o Gd203 

H H H H H L L H H H H H 

H H H H H L L H H H H H 

H H 8 H H H L L H H H 8 H H 

H H L l 8 H H H H 8 L L H H Bundles 

H L L H H H H L L H 
-- --

H L L 8 H H 8 L L H AB1 

L 4 L L H H H H H H L L 4 L 

L l H H H H H H H H H H L L 

16 Gd203 Rods 

L L H H H H H H H H H H L L 

l 4 L L H H H H H H l L 4 L Bundles 

H L l 6 H H 6 L L H 
I--- ........ I--
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H H H H H L L H H H H H 

H H H H H L L H H H H H 

H H 6 H H H l L H H H 6 H H 

H H L L 6 H H H H 6 L L H H 

H L L H H H H L L H 
I--- -I--

H L L 6 H H 6 L L H 

L 4 L l H H H H H H L L 4 L 
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12 Gd203 Rods 

L L H H H H H H H H H H l L Legend: 

L 4 l L H H H H H H l l 4 l H High Enriched Fuel 

H L l H H H H L L H L Low Enriched Fuel 
-,____ --

H L L 4 H H 4 L l H 4 4 w/o Gd203 

H H l l H H H H H H L l H H 

H H H 4 H H L l H H 4 H H H 

H H H H H L L H H H H H 

H H H H H L L H H H H H 

H H H 4 H H L. I! H H 4 H H H 

H H l L H H H H H H L l H H Bundles 

H L t 4 H H 4 L l H 
-,.._. = -

H L L H H H H L l H AB3 

L 4 l L H H H H H H L l 4 L 

l l H H H H H H H H H H L L 
-�-� 
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No Gd203 Rods 

L L H H H H H H H H H H l L Legend: 

L H l L H H H H H H I:.. L H l H High Enriched Fuel 

H L L H H H H L L H L Low Enriched Fuel 
-,__ I'="' -

H L l H H H H l I:.. H 2 2 w/o Gd203 

H H l L H H H H H H L L H H 4 4 w/o Gd203 

H H H H H H b L H H H H H H 6 6 w/o Gd203 

H H H H H l L H H H H H 8 8 w/o Gd203 

H H H H H L L H H H H H 

H H H H H H l l H H H H H H 

H H L l H H H H H H L L H H Bundles 

H l L H H H H L L H 
-.......... --

H l L H H H H L L H BA1 

l H L t. H H H H H H L L H L 

l L H H H H H H H H H H L L 

4 Gd203 Rods 

,t L H H H H H H H H H H ""� 
l 4 L L H H H H H H L L 4 L Bundles 

H A l H H H H L L H 
- --

H l l. H H H H L L H BA2 

H H L L H H H H H H L Ii. H H 

H H H H H H L l H H H H H H 

H H H H H l t. H H H H H 

H H H H H l l. H H H H H 

H H H H H H l L H H H H H H 

H H L l H H H H H H l L H H 

H "ii L H H H H L L H 
-

� 
i--

H l H H H H L L H 

l 4 L L H H H H H H L t. 4 l 

1 '·;J_, H H H H H H H H H H L L 
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16 Gd203 Rods 

l L H H H H H H H H H H L L Legend: 

L 2 L l H H H H H H I:.. L 2 L H High Enriched Fuel 

H l L 4 H H 4 L L H L Low Enriched Fuel 
-- ->-----

H L L H H H H L l H 2 2 w/o Gd203 

H H L L 4 H H H H 4 L L H H 4 4 w/o Gd203 

H H 4 H H H L L H H H 4 H H 6 6 w/o Gd203 

H H H H H l L H H H H H 8 8 w/o Gd203 

H H H H H l L H H H H H 

H H 4 H H H l L H H H 4 H H 

H H L L 4 H H H H 4 L 'l H H Bundles 

H L L H H H H L L H 
-- ->-----

H L L 4 H H 4 L L H BA3 

L 2 L t. H H H H H H L L 2 L 

L L H H H H H H H H H H L L 

16 Gd203 Rods 

l l H H H H H H H H H H l L 

l. 4 L l H H H H H H L L 4 l Bundles 

H l l, 6 H H 6 l L H 

H .L l H H H H L L H BA4 

H H L L 6 H H H H 6 L l H H 

H H 6 H H H l l H H H 6 H H 

H H H H H 1,. ... H H H H H 

H H H H H I.. t H H H H H 

H H 6 H H H l L H H H 6 H H 
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Calvert Cliffs 
Nuclear Power Plant 

Grid 
Perimeter 
Strip 

CEA 
Guide Tube 
Location . 

CANTILEVER TAB FUEL SPACER GRID 
Figure 3.3-7 
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3.3-8 CONTROL ELEMENT ASSEMBLY (CEA) 

BALTIMORE 
GAS & ELECTRIC CO. 
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Nuclear Power Plant 
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CONTROL ELEMENT ASSEMBLY (CEA) 
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x 
ABBREVIATIONS 

FULL LENGTH 

FLCEA1 
ISTANOAROJ 

FLCEA2 
CRECONSTITUT ABLE 

CORNER F'INCERS> 

FLCEA8 
CNON-RECONSTITUT ABLE> 

FLCEA7 
INON-RECONSTITUT ABLE> 

NOTES: 

O" Ill 

-. 

I 

I 
_. 

-ZONE A ZONE 8 

MATERIALS 
12' 

132" 

I 

I 

ZONE A ZONE B 

(1) ZONE "A" IS 8" f"OR f'LCEA1, f'LCEA2, AND f'LCEA7, AND 12" f'OR f'LCEA8. 

<2> 8•84 C Ag•Ag-111-Cd Al•Al203 S/S•Stoinless Steel 

Calvert Cliffs Nuclear Power 

Plant 

WESTINGHOUSE/ ABB-CE 

CONTROL ELEMENT ASSEMBLIES 

Figure 3.3-9A 
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x 
ABBREVIATIONS 

FULL LENGTH 

FLCEA10 
IAREVA full Strength> 
<Non-Reconstitutoblel 

FLCEA9 
IAREVA Port Strength) 
INon-Reconstitutoblel 

NOTES: 

O" 

-. 

I 
I 

-' 

-ZONE A 

C1) ZONE "A" IS 12.5" FOR FLCEA10 AND FLCEA9 

<2l 8•84 C Ag•Ag-In-Cd S/S•Stoinless Steel 

111 

ZONE A 

133.!I" 

ZONE 8 

MATERIALS 
121 

ZONE B
131 

C3l ZONE "B" STARTS 0.355" ABOVE ZONE "A" FOR ALL FLCEAlO RODS AND ONLY 

THE CENTER ROD FOR FLCEA9 

I 

I 

Figure 3.3-98 

Calvert Cliffs Nuclear Power 

Plant 

AREVA /FRAMATOME 

CONTROL ELEMENT ASSEMBLIES 
Revision 49 



::::0 
CD 
� 
01 

� [£"m 
• !�5 b�1 

·

· 1 n 

p 

e 
� 
C> 
c:: 
-u 

......, 
0 

E ...... 
.,, 
...... 
rl 

� ...... 
� 

' "'�1� 
�� tn 

G
cEA cnour IDENnt= lcATION 

1,�3 ... 4,5 HEGUlJ\TING 
A. u," SHUTDOWN 

8 

10 

G--­
L 

\ 

,\ 
\ 

c 

I 

" 

' 

/\ 
' 

I\. 

" 

I' 
c 

-

5 

c 

-

c 
.� 

A 
\ 

' 

q A 

--

A 

2 

3 .. 
-

� 

tl K 

-J 

I 

c 

3 

2 
-· --

·---

B 
' 

' 

B 
--

4 

5 

4 

5 

c..> 
� 0 
() 
� 
(j) 
:::0 
0 
c 
-u 
0 rn z --t 
::;:; 

£ 
0 z 



:::0 � 
01 ...... 

� 0 
� � ii� r,t " 
e <'"' > "C'" \"r 
D ::lo I'S --f 
•nni 
"--· 0 
:;iai:o ;: n :i: 
;! 0 :..1 

("") 
0 .., CD 
0 
:::!. 
co 
3. 
� 
0 
:.J 

..,, 5-U ... 

�� l9 

90� I /i"I 11-1--

,..., 
I 

,1 
\ 

\ 

'----... .,,,... 

18a° 
.,,... __ ..,. ___ __ 

f i � .,.....Outlet Nozzle , I ,� 
I ' ., ' Alignment Key 

; 1 4 Equally Spaced 

I 
! 

See Figure 3.3-10 for CEA 
Groups and Figures 3.4-4 & 
3.4-5 for Identification of 
Fuel Assembly Types 

FUEL 
ASSEMBLY 

.. 

l �J ' t , \ ( I I 
... ___ ;-----

,, ___ ,"\ ' 1 nlet \Nozzle 
\ 

.) 
I 

I 
,J 

"\ 
\ \ 
) 
/ I 

,..,,._. ........ ,/ 

BUiiding � 
trot"th 

' 1 ,,..... ti Core 

Elevation . .. 

Support 
Barrel 

c..> 

ft> .... .... 
8 RI 
0 :;o ffi 
z 

� 
-i 

i5 
z 



:::a 
� 
....... 
....... 

<D �m 

..,-�����-r���C-�--:-:-��� 
� � I' Cl In 

ae �: 

1 � 
-

�· n� 

I Ill 

! � � �f � 

'ORE SUPPClt"'-:-1. AR--

= n - p 

-0 
..., 
<D 
"' 
"' 
c 
., 
CD 

V')< 
:::J (1) c:� 
cr<D 
er-�· >n 
"' 0 
V1 

., 

CD C1> 
3V'l 
c:rC: --o 

'<"O 
0 

:::0 l;J. rri Q:J :< Q> - ..., - .., 

' 
<.D 

C1> 

� 
/ 

• HARD-FACED �I " , SURFACE 

!) > 
/" 

.. /CORE STABILIZIOO 
< . �LU.G . 
�,,/ '"" .� . 

BOLT 
U2 REQ'D 
PER ASSEMBLY) 

., 
.. , .. . , 

�"" 
PRESSURE 
VESSEL 

PACER BLOCK 

� SHIM (2 REQ'D � ASSEMBLY) 
• I ,,..._,,IN '4 REQ'D PER �SSEMBLY) ,. 

.. · .. � �IClT (4 REQ'D PER ASSE'MBL vt 

w � "' 
-a 
;u rn (/) 
(/) 
c 
;u rn 
� 
(/) (/) 
rn r 

8 
;u rn 
(/) 
c 
-a 
-a 
0 
� 
� 
;u 
;u rn r 
(/) 
z 
c 
OJ 
OJ m 
;u 
� (/) 
m 
s: 
OJ 
� 



3.3-13 CORE SHROUD ASSEMBLY 

CORE SHROUD ASSEMBLY 

i 

1. 

I 
l 
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l�J 

CORE SHROUD ASSEMBLY 

Upper 
Segment 

Lower 
Segment 

Figure 
l 3--13 
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3.3-14 UPPER GUIDE STRUCTURE ASSEMBLY 

FUEL ASSEMBLY 
ALIGNMENT PLATE 

L M 

Ii 
I 

EXAINSION 
CIJMP£HSATlllG 
A/NG 

• 

• 

• 

GAS & ELECTRIC CO. 
Calvert Cliffs · 

Nuclear Power Ph.mt 

UPPER GUIDE STRUCTURE ASSEMBLY 
F�gure 
3.3-14 
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3.3-15 CONTROL ELEMENT DRIVE MECHANISM (MAGNETIC JACK) 

RE::D SW!TC H 
ASSY 

REED SWITCH 
ACTUATING---11�� 
MAGNET 

ANiI-EJECTION 
ASS Y ------l�:..J 

UPPER 
GRIPPER 

LOWER 
GRIPPER--� 

ELECTRICAL 
CONDUIT 

LIFT AND PULLDOWN 
�:;:r+--r-- MAGNET ASS Y. 

UPPER GRIPPER 
·�--t-- COIL 

.-- COIL WIRE 
TROUGH 

PU LLD OWN 
�--r--COIL 

LOAD. 
��-TRANS FER 

COIL 

1�-i---- LOWER GRIPPER 
COIL 

t-4---MOTOR ASSEMBLY REACTOR 
NOZZLE 
CONNECTION-... 

PRESSURE HOUSING 

�----THERMAL SLEEVE 
OMEGA SEAL ...__., 

CONTROL aD£NT DRIVE MEOiANISM 
Q(AGNETJC JACJO 

I Fi 9Ul"'• I 
13.3-15 
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3.4-1 CYCLE 1 FUEL TEMPERATURE COEFFICIENT VS AVERAGE FUEL TEMPERATURE 
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3.4-2 CYCLE 1 PO\NER COEFFICIENT VS PERCENT OF FULL PO\NER (BEGINNING OF FIRST CV.CLE) 
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c=r-Box- 1 2 

Y-Batch AD4 BB4 

3 4 5 6 7 

AD4 AE1 AF72 AF5 Af 4 

8 9 10 11 12 13 

AD4 AF5 AF4 AF4 AE4 AES 

14 15 16 17 16 19 20 

AD4 AFS AES AF1 AE2 AF1 AE3 

21 22 23 24 25 26 27 28 

AD4 AF5 AE5 AF3 AE3 AF1 AE1 Af1 

29 30 31 32 33 34 35 36 

AE1 AF4 AF1 AE3 AF3 AE2 AF3 AE2 

37 38 39 40 41 42 43 44 

45 BB5 AF4 AE1 AF1 AE1 AF1 AE3 Af.3 
46 47 48 49 50 51 52 53 

BA6 

; 54 AF5 AE4 Af 1 AE1 AF3 AE3 AF2 AE1 

A81 55 56 57 58 59 60 61 62 

AF4 AE5 AE3 AF1 AE2 AF3 AE1 AF6 

• Due to com redesign, Unit 1 Cycle 25 will not be qua.rtat 00!'$ $)plmetric. 

UNIT 1 Cycle 25 
Calvert Cliffs Quarter-Core Assembly Map Figure 3.4-4 

Nuclear Power Plant Revision 52 



45 

885 

54 

BD1 

c:�r- Box Numbe 

Y-B�tCh 

8 

ac2 

14 15 

BB1 BE5 

21 22 23 

AB1 BE5 804 

29 30 31 

803 BE3 BE1 
···--

37 38 39 

AE1 BE3 BD2 
46 47 48 

BE4 804 BE2 

55 56 57 

BE5 804 BD1 

3 

AC1 

9 

BE5 

16 

904 

24 

BE2 

32 

801 
----

40 

BE76 
49 

801 

58 

BE2 

1 2 

BB1 803 

4 5 6 7 

803 AE1 BE4 BE5 

10 11 12 1 3 

BE3 BE3 804 804 

17 18 19 20 

8E1 BD2 BE2 801 

25 26 27 28 

802 BE75 BD1 BE2 

33 34 35 36 

8E1 BD2 BE1 .803 
·-·-·----- -- --··--.. ·---·-· 

41 42 43 44 

802 BE1 BD2 8E1 
50 51 52 53 

8E1 802 BE2 803 

59 60 61 52 

BD3 BE1 803 805 

Unit 2 Cycle 24 is oot qua.rter corn symme1ric The LT A is in location L-20 {not slmW'fl ). 

UNIT 2 Cycle 24 

Calvert Cliffs Quarter-Core Assembly Map Figure 3.4-5 

Nuclear Power Plant Revision 52 
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LWENRICHMENT TYPE 

BOX PEAKING FACTOR 
ENTHALPY RISE 
PIN PEAKING F 

MAXIMA 

BOX PEAKING FACTOR 
ENTHALPY RISE FACTOR 
PIN PEAKING FACTOR 

8 

. 10 

G.-·-

c 
0.57 
0.94 
0.96 

c 
0.75 
t.03 
1.05 

A 

IR 

c 
0.54 
0.90 
0. 92 

c 
0.76 
1.05 
1.oe 

C+ 
0.91 

I: 1g 
c+ 

1.05 
1. 16 
1 19 

B+ 
0.92 
1.04 
1.06 

8 

c 
0.63 
0.98 
1.00 

C• 
0.94 
1. 11 
I. 13 

B+ 
0. 92 
1.05 
1.01 

A 
0.99 

t·&t 
8+ 

1.03 
I. 13 
I. 15 

IA 
1. 02 
1. 10 
1. 13 

. � 

c 
0.63 
0.98 
I 00 

c. ·. 
0.98 
I. 13 
I. 16 1 

B+ 
0. 95 
1.07 
1.09 

.A 
J. 01 
I.OB 
1. 12 

8+ 
1.00 
•• 18 
t20 

A 
1.09 
1. 16 
I 20 

B+ 
1. 12 
1. 20 
1. 23 

D 

c 
0.54 
0.90 
0.92 

C• 
0.94 
1. 11 
I. 13 

B+ 
0.95 
1. 07 
1. 09 

A 
1.02 
1.09 
I. 13 

D+ 
I. JO 
1.20 
I. 22 

A 
I. 12 
I. 20 
1. 23 

Of-
I. 17 
I. 26 

1- 28 
A 

I. 16 
I. 24 
I. 27 

E 

H · K 
c c 

0.57 0. 75 
0.94 1.03 

1 
0. ti. I •'i 

c c+ c+ 8+ 
0.76 o. 91 1.05 0. 92 

w 

� 
2 (') 

-< 
(') 

1.05 I. 19 l. 16 1.04 Iii 
1.08 1. 19 I. 19 1.06 ...... 

(') 
8+ A B+ A 

0. 92 0. 99 1.03 1.02 
1.05 1.06 1. 13 1. 10 
1.07 1.09 1. 15 I. 13 

0 
fR 

3 "O 

� 
A e+· A 8+ 

I. 01 1. 08 1.09 I. 12 
1.08 I. 18 I. 16. I. 20 

0 Ci.i 
4 -I ;:g 

m 1. 12 1.20 1. 20 •• 23 § 
B+ A 8+ A 
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� 

I. 10 1. 12 1. 17 I. 16 
I. 20 1. 20 I. 26 I. 24 

5 I\) 
en � 

1. 22 I. 23 •• 28 I. 27 
!A B+ A 8+ 

1. 13 1. 19 1. 20 1.23 
I. 21 I. 29 I. 28 I. 31 
1. 25 1. 31 1.32 1.34 

� 
Cl 

6 m G> 
z z 
z 

B+ A 8+ A 
1. 19 1. 21 1.26 I. 24 '· 29 l. 29 1.34 1.32 l. 31 1.33 1.37 1.36 

G> 
7 6 

"/}. :;; 
J!! A O+ A 8+ 

I. 20 I. 26 '· 26 I. 29 
1.28 1.34 1. 34 1.36 
1.32 1 37 1.38 1.39 

5 
9 x m z 0 z B+ IA iB+ A 

1. 23 1.24 1. 29 I. 27 
I. 31 1.32 1.36 1.35 ll 

1.34 1.36 1.39 1. 39 

F G J L 



45 
eA6 

0.223 

54 
AB1 

0.329 

[±] x- !lox Humber 
Y-Batch 
XXX -Assermty Re�tive Power 
Densitv . 

3 4 
A04 AE1 

0.200 0.489 

8 9 10 
AD4 Af 5 AF4 

0,355 O.G84 1.194 

14 15 16 17 
AD4 AF5 AE5 AF1 

0.355 1.035 U27 1.267 

21 Zl 23 24 2!f 
. .. . . ......... 

AD4 AF5 AE5 AF3 AE3 
0.261 0.983 1,126 1.200 1.149 

'29 30 31 32 .3:1 
Af 1 AF4 AF1 AEJ AF3 

0.400 1.187 1.264 1.148 1.302 
x 

37 38 39 40 41 
BBS AF4 AE1 AF1 AE1 

0.649· 1.272 1.103 1.255 1.103 

46 41 48 49 50 
Af5 AE4 AF1 AE1 AF3 
1003 U72 1262 1.088 1.286 

55 5ti 57 58 59 
AF4 AES AE3 AF1 AE2 
1.132 1169 1.166 1.256 1.114 

Long Nr1 BunJp (21.715 GWdlMTU} 

N«e. x = MMmum Fr Velufi) = 1,544 

1 2 
A04 BB4 

0.237 0.339 

5 6 7 
AF72 AF5 AF4 

0.598 ·1,103 1.119 

11 12 1:3 
AF4 AE4 AES 
1.305 1.169 1.182 

18 19 � 
AE2 AF1 AE3 

1.105 1.258 1.162 

2Ef 27 28 
Af1 AE1 Af1 

1.253 1.085 1.254 

.)Ii. $) 36 
� AF3 /IE2. 

1.100 1.283 1.1'13 

42" 43 44 
AF1 AE3 AF3 

1.262 1.138 1.302 

51 52 53 
AE3 An AE1 
1 139 1288 ·1.095 

60 61 62 
AF3 AE1 AF6 

1 303 1095 1107 

• C>ue to core redesign, Unit 1 CycJe 25 w.ill not be quarter core S)fnmetric. 

UNIT 1 Cycle 25 

Calvert Cliffs Assembly Relative Power Density at BOC, HFP, ARO, Figure 3.4-7 
Nuclear Power Plant Equilibrium Xenon Revision 52 



[;:] X- Box Number 1 2: 
Y - Batch BB1 803 

XXX - Assembly Relalive Power 0.248 0.443 
Dens11v 

3 4 5 6 7 
AC1 BD3 AE1 BE4 BES 

0.275 0.515 0.661 1.041 1.176 

8 9 10 11 12 13 
BC2 BES BE3 BE3 804 804 

0.332 0.946 1.190 1.2B2 1.187 1.199 

14 15 16 17 18 19 20 
BB1 BES 604 BE1 802 BE2 801 

0.334 0.968 1.129 1.294 1.131 1 .. 265 1.105 

21 22 23 24 25 26 27 28 
AB1 BE5 804 BE2 802 BE75 801 

I 
BE2 

0.26S 0.944 1.128 1.257 1.110 1.236 1.097 1.247 

29 30 31 32 33 34 35 36 

803 BE3 BE1 BD1 BE1 BD2 8E1 803 

0.515 1.189 1.294 1.115 1.268 1.102 1 -27{) 1.144 
)( 

37 38 39 40 41 42 43 44 
AE1 BE3 BD2 BE76 BD2 BE1 802 BE1 

45 0.663 1.280 1.130 1.241 1.116 1.258 1.10() 1.274 
BB5 

0.259 •H> 47 48 49 50 51 52 
15

3 
8E4 604 BE2 B01 8E1 902 BE2 803 

54 1.038 1.179 1.261 1.099 1.274 1.100 1.230 
I 

1.131 
801 

0.431 55 56 57 58 59 60 61 a2 

I 
BE5 904 BD1 BE2 803 BE1 BD3 805 

1.177 1.200 1.105 1.247 1.143 1.274 1.132: 0.872 

Long N�1 Bum up (22.080 GWdJMTU) 

Note: X =Maximum Fr Value"' 1.550 

. 
Unit 2 Cyde 2.4 i::; not �uarter t;Ore symmelrix>. 

UNIT 2 Cycle 24 

Calvert Cliffs Assembly Relative Power Density at BOC, HFP, ARO, Figure 3.4-8 

Nuclear Power Plant Equilibrium Xenon* Revision 52 
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�X-BoxNl.Wllhor 1 2 
Y-Batch AD4 884 
xxx -Assembly Relative Power 0.224 U.318 
Densilv 

3 4 5 6 7 
AD4 AE1 AF12 AF5 AF4 

0.266 0.485 0.575 0.983 1.023 

8 9 i 10 11 12 13 
A04 AF5 AF4 AF4 AE4 AES 

0.346 0.976 1 . 242 1.282 1.005 0.981 

14 15 16 17 18 nr 20 
A04 Af 5 AE5 AF1 AE2 AF1 AE3 

0.346 0.982 1.046 1.394 1.068 1.330 1.062 

21 22 23 24 25 26 27 28 
AD4 AF5 AE5 AF3 AE3 AF1 AE1 AF1 

0.268 0.974 1.048 1.356 1.121 1.402 1.073 1.385 

29 JU 31 32 33 34 35 36 
AE1 AF4 AF1 AE3 AF3 AE2 AF3 A.f2. 

0.477 1.235 1.392 1.121 1.415 1.096 1.400 1.096 

37 36 39 40 41 42 43 44 
BB5 AF4 AE1 AF1 AE1 AF1 AE3 AF3 

45 0.004 1.259 1.065 1.403 1.098 1.417 1.114 1.397 
BA6 x 

0.214 46 47 48 49 fJ() 51 52 53 
AF5 AE4 AF1 AE1 f\F3 AE3 AF2 AE1 

54 0.967 1.004· 1.330 1.073 1.-Ml2 1.115 1.374 1.046 
1\81 

0.311 55 56. 57 58 59 60 61 62 
AF4 AE5 AE3 Af 1 AE2 AF3 AE1 Af 6 

1.031 10.982 1.062 1.385 1.094 I 1.397 1.046 1.122 

Long N�1 Burrup (21 ... 715 GWd/MTU) 

Note: X = Maximum Fr Value = 1.514 

UNIT 1 Cycle 25 

Calvert Cliffs Assembly Relative Power Density at Figure 3.4-10 

Nuclear Power Plant 10,000MWd/MTU, HFP, ARO, Equilibrium Xenon Revision 52 



45 
BB5 

0.262 

54 
BD1 

0 421 

21 
AB1 
0.305 

29 
BD3 

0.533 

37 
AE1 

0.638 

46 

BE4 

1.000 

55 
BE5 

1.121 

X - Box Number 
Y-Batch 
XXX - Assembly Relative Power 
Density 

B 

SC2 
0.369 

14 15 

BB1 BE5 

0.374 1.051 
! 

22 23 
BES BD4 

1.042 1.101 

3 4 
AC1 BD3 

0.309 0.530 

9 10 

BE5 BE3 
1.041 1.244 

16 17 

1304 BE1 
1.100 ·1.367 

24 25 
8E:2 BD2 

1.367 1.032 

1 2 
BB1 BD3 

0.251 0.432 

5 6 1 
AE1 BE4 BE5 

0.636 1.002 1.120 

11 12 13 

BE3 804 804 
1.274 1.048 1.028 

18 19 20 

802 BE2 B01 

1.081 1 .. 318 1.018 

26 27 28 
BE75 BD1 Bf2 
1.342 1.060 1.334 

30 I 31 32 33 34 35 36 ! 
BE3 I BE1 801 BE1 BD2 BE1 BD3 l 
1.24� I 1.3ea 1.086 1.32s 1.055 1.305 1.os1 I 

···-·-... _=-_J. __ ..x_ _________ ---····-···········-�--·-·····---- ----- __ __j 
38 39 40 41 42 43 44 

BE3 BD2 8E76 BD2 BE1 802 BE1 

1.274 1 082 1.346 1.0tl6 t295 1 038 1.290 

47 46 49 50 51 52 53 
BD4 BE2 BD1 BE1 802 BE2 803 

1.044 I 1 315 •1.062 1.309 1.038 1 285 1.047 
I I 

56 

157 
58 59 60 61 62 

804 801 BE2 BD3 BE1 803 BD5 
1.028 1 018 1.334 1.081 1.290 1 047 0.810 

I 

! 

Long N-1 Burnup (22.0BO GWdfMTU} 
Note: X =Maximum Fr Value= 1.501 

Calvert Cliffs 

Nuclear Power Plant 

UNIT 2 Cycle 24 

Assembly Relative Power Density at 

10,000MWd/MTU, HFP, ARO, Equilibrium Xenon* 

Figure 3.4-11 

Revision 52 
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··-�,--[±;] X- Be< Number 1 2 
Y-Batch AD4 BB4 
XXX - Assembly Relative Power 0.332 0.456 
Densitv 

3 4 5 6 1 
AD4 AE1 AF12 AF5 AF4 
0.351 o�saa 0.704 t127 1.169 

8 9 10 11 12 13 
AD4 AF5 AF4 AF4 AE4 AES 
OA35 1.044 1.228 1.273 1.056 1.049 

14 . 15 16 17 
... 

18 19 20 
AD4 Af 5 AE5 AF1 AE2 AF1 AE3 
0.435 1.055 1-()51 1.313 1.038 1.288 1.054 

)( 
21 22 23 24 25 26 27 .28 

A04 AF5 AE5 AF3 AE3 AF1 AE1 AF1 
0.350 1.042 1.051 t294 1.000 1.293 1.023 1.290 

29 30 31 32 33 34 35 .36 
AE1 AF4 AF1 AE3 Af3 AE2 AF3 AE2 

0.576 1_221 1.311 1.059 1.293 1.024 t285 1.027 

37 38 39··· 40 41 42 43 44 
B65 AF4 AE1 AF1 AE1 AF1 AE3 AF3 

4:5 0.720 1 .251 1.034 1.293 1.024 1.284 1-038 1.283 
BA6 

0.318 46 47 48 49 50 51 52 53 
AF5 AE4 AF1 AE1 Af 3 AE3 N=2 Af1 

54 1.108 Ul52 1.286 1J)23 1.285 1.038 1.276 0.998 
AB1 

0.447 55 56 57 58 59 60 61 62 
AF4 AES AE3 Af 1 AE2 AF3 AE1 AF6 

1.174 1Jl49 1.054 1.289 1.026 1.283 0.998 1.070 

Long� 1 Bumup (21 -715 GWdlMTU} 

Note� X = Maximum Fr Varue = 1.388 

. Oue to core redesign. Ulit: 1 ()y(kl 2S Ml not be QUar1er core Sfnmetric. 

UNIT 1Cycle25 

Calvert Cliffs Assembly Relative Power Density at EOC, HFP, Figure 3.4-13 

Nuclear Power Plant Equilibrium Xenon Revision 52 



� X- Bo• Numbe< 1 2 
Y-Batch 881 BD3 

XXX -Assembly Relative Power 0.335 0.53a 
Density 

3 4 5 s 7 

AC1 BD3 AE1 BE4 BE5 
0.365 0.599 0..114 1-102 1.100 

8 9 10 11 12 13 

BC2 BE5 BE3 BE3 804 BD4 
OA11 1.024 1.216 1.247 1.042 1.027 

14 15 16 n ta 19 20 

881 BE5 BD4 BE1 802 BE2 BD1 
0.418 1.018 1.037 'L301 1.036 1.277 0.996 

21 22 23 24 25 26 27 28 
AB1 BE5 B04 BE2 BD2 BE75 801 BE2 

0.363 1.025 1.037 1.282 1.032 1.288 1.028 1.291 

29 30 31 32 33 34 35 36 

803 BE3 BE1 801 BE1 802 BE1 BD3 
0.603 1.217 1.307 1.034 1.297 1.(}34 1.304 1.060 

x 
37 38 39 40 41 42 43 44 

AE1 BE3 802 BE76 902 BE1 BOO BE1 
45 0.711 1.248 1.036 1.289 1.041 L305 1.035 1306 

BBS ·-

0.349 46 47 48 49 50 51 52. 53--
8E4 BD4 BE2 B01 BE1 802 BE.2 BD3 

54 1.102 '1.040 1.276 1.028 1.304 1.035 1.287 1.046 
B01 

0.525 55 56 57 58 59 60 61 62 
BES 804 B01 BE2 BD3 BE1 B03 BDS 
1.160 1.027 0.996 1.291 1.000 1.306 1.047 0.857 

Long N·1 Burnup (22.080 GWd/MTU) 

Note: X = Maximum Fr Value = 1.383 

Unit 2 Cycle 24 is not quarter cae symmetric. 

UNIT 2 Cycle 24 

Calvert Cliffs Assembly Relative Power Density at EOC, HFP, ARO, Figure 3.4-14 
Nuclear Power Plant Equilibrium Xenon* Revision 52 
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[±]X-BoxNunber 1 2 
Y-Batch AD4 BB4 
XXX - Assen't>ly Relative Pclwer 0.227 0.320 
Oensttv 

3 4 5 6 7 
AD4 AE1 AF72 AF5 AF4 

0.265 0.493 0.568 1.049 1.037 

8 9 10 11 12 13 
A04 AF5 AF4 Af 4 AE4 AES 
0.365· 1.006 1.208 1.294 1.111 1.023 

14 15 16 17 18 19 20 
AD4 Af 5 .Af 5 AF1 AE2 AF1 AE3 

0.364 1.063 1.154 1.288 1.108 1233 1.116 

21 12 23 24 25 26 27 28 
AD4 AF5 AES Af 3 AE3 AF1 AE1 AF1 

0.265 1.004 1.152 1.321 1.173 1.272 1.092 1.255 

29 30 31 32 33 34 35 36 
AE1 AF4 AF1 AE3 Af 3 AE2 AF3 AE2 

0.483 1.200 1285 1.173 1.333 1.125 1.308 1.133 
x 

37 38 39 40 41 42 43 44 
885 AF4 AE1 AF1 AE1 AF1 AE3 AF3 

45 0.636 1.260 1.105 1273 1.128 1.294 1.165 1.332 
BA6 

0.214 46 47 48 49 50 51 52 53 
AFS AE4 AF1 AE1 AF3 AE3 AF2 AE1 

54 1.028 1.112 1.235 1.094 1.312 1.166 1.315 1.114 
AB1 

0.310 55 56 57 58 59 60 
.......... .. 

er· 62 
AF4 AE5 AE3 AF1 AE2 AF3 AE1 AF6 

1.049 1.029 1.119 1.257 1.134 1.332 1.114 1.079 

Long N-1 Bt.mup (21.715 GW<L'MTU) 
Note: X = Maximwt FrVakte; 1.581 

· Due to core �ign, Uni 1 ey.cte 25 will rXlt be quarter core $}fnm"1t. 

UNIT 1 Cycle 25 

Calvert Cliffs Assembly Relative Power Density with Bank 5 Figure 3.4-16 

Nuclear Power Plant Inserted to PDIL at BOC, HFP, Equilibrium Xenon Revision 52 



, 2 

Y-Ba•ch B81 8D3 

� X-Bo>Number 

XXX - Assembly Relative Power 0.237 0.418 
Densilv 

8 
BC2 

0.341 

14 15 

BB1 BE5 
0343 0.995 

21 22 23 
AB1 BES 804 

0.273 0.964 1.155 

29 30 31 
BD3 BE3 BE1 

0.519 1202 1.316 
x 

37 38 39 
AE1 8E3 802 

45 0.649 1.269 1.133 
BB5 

D.248 46 47 4!3 
BE4 BD4 BE2 

54 0.985 1.120 1.235 

BD1 
0.407 55 56 57 

BE5 804 801 

1.092 1.036 1.059 
-· 

Long' N-1 Bumup (22.080 GWdlMTU) 

Note: X"' MaXimum Fr Value"' 1.577 

Unit 2 Cycle 24 Is not quarter core symmelric. 

3 
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804 
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24 
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1 .. 288 

32 
801 
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40 
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1 .. 261 

49 
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58 

BE2 

1249 

I 

4 5 6 7 
803 AE1 BE4 BES 

0.517 0.647 0.987 1J)91 

rn 11 12 13 
BE3 BE3 BD4 

I 
BD4 

1.202 1.270 1.127 1 .035 
l 

17 18 19 20 
8E1 802 BE2 BD1 

1.316 1.133 1.238 "1.059 

25 26 27 28 
802 BE15 BD1 

I 
BE.2 

1.134 1.255 1.'103 1.249 

33 34 35 1 36 
BE1 602 BE1 I BOO 
1.300 1.128 1.297 1.166 

I 
41 42 43 l �E1 !802 BE1 BD2 

1.142 1.301 1.129 I 1.306 
I 

50 51 52 53 

8E1 80:2 BE:2 BD3 

1.301 1.12:9 1.261 1.156 

59 60 61 162 
803 

I 
BE1 803 I so5 

1.165 1.306 1.156 i 0.853 
I i 

---·-------- -·--·--·..1..---� 

UNIT 2 Cycle 24 

Calvert Cliffs Assembly Relative Power Density with Bank 5 

Nuclear Power Plant Inserted to PDIL at BOC, HFP, Equilibrium Xenon* 

Figure 3.4-17 
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[±] X-lloJc N<rnbet 1 2 
Y-Batch AD4 884 
�Assembly Relative Power 0,320 0.434 

3 4 5 6 7 
AD4 AE1 Af72 Af 5 Af 4 

0.358 0.592 0.694 1.076 1.000 

8 9 10 11 12 13 
AD4 AF5 AF4 AF4 AE4 AE5 

0.447 1.066 1.242 1.264 1.005 0.000 

14 15 16 17 18 19 20 
AD4 AF5 AE5 AF1 AE2 Af 1 AE3 

0.447 1;083 1.075 1.334 1.042 1.264 1 .014 
)( . 

2·1 22 . 23 24 25 26 27 2B 
AD4 AFS AES Af3 AE3 AF1 AE1 AF1 

0.357 t.064 1.075 1.324 1.082 1.312 1.000 1' .2fJ2 

29 30 31 32 33 34 35 .X) 
AE1 AF4 Af 1 AE3 AF3 AE2 Af 3 AE2 

0.580 1.234 1.331 1.081 1.323 1.046 1.309 1.044 

37 38 39 40 41 42 43 44 
BB5 Af 4 AE1 AF1 AE1 AF1 AE3 AF3 

45 0.708 1.241 1.037 1.311 1.046 1.314 1.061 1.310 

BA6 
0.306 46 47 48 49 50 51 52 53 

AF5 AE4 AF1 AE1 Af 3 AE3 Af 2 AE1 
54 1.056 0.009 1.262 1.029 1.3()9 1.061 1:.200 1.012 

AB1 
0.425 55 56 57 58 59 60 61 62 

AF4 AE5 AE3 AF1 AE2 AF3 AE1 AF6 
1.093 0.900 1.013 1.291 1.044 1.309 1.011 1.034 

Long N-1 Bumup(21.715 GWdJMTU) 

Note: X =Maximum Fr Value :::: 1.407 

• Due to COO! redesign, um 1 C¥cle 25 will not be quarler t:ore s)fnmetnc. 

UNIT 1 Cycle 25 
Calvert Cliffs Assembly Relative Power Density with Bank 5 Figure 3.4-19 
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L£l x - "'" """""'' 1 2 
Y- Batch 881 BD3 
X:XX - Assembly R.elatlve Pomr 0.3:23 0.512 
Density 

3 4 5 6 7 
AC1 8D3 AE1 B:E4 BE5 

0.372 0.903 0.702 1.()51 1.001 

8 9 10 1t 12 13 

BC2 BES 8E3 BE3 S.04 BD4 
0.421 1.044 1.228 1.237 0.'991 0.880 

14 15 16 17 18 19 20 
BB1 BES BD4 8E1 BD2 B.E.2 BDt 

0.428 1 .043 1.059 1.3Z7 1.039 1.:253 0.958 

21 22 23 24 25 26 27 28 
AB1 BES 804 BE2 BD2 BEi'5 S.D1 BE2 

0.370 1.046 1.060 1.311 t.053 1.307 1.()34 1.294 

29 30 31 32 33 34 35 36 

803 BE3 BE1 BD1 8E1 BD2 S.E1 BD3 
0.607 1.229 1.327 1.055 1.:326 1.057 1 . .328 1.079 

�i' 38. jg 40 41 4� 43 M 
AE1 BE3 802 BE76 902 BE1 &D2 BE1 

45 0.700 1.238 1.039 1.307 1.064 1.336 1.()59 1.334 
BBS x 

0.337 -.0-- 47-... 48 -;w-··· 
50 ___ ,,_ 

51 52 ·53---· 
BE4 804 BE2 B01 BE1 602 BE2 603 

54 1.052 0.990 1.253 1.035 t .329 1.059 1 . .314 1 .085 
BD1 

0.500 55 56 57 58 59 60 61 62 
BES 804 801 BE2 BD3 BE1 B.D3 805 

1.081 0.880 0.957 1.294 1.079 1.334 1.()65 0.832 

Long N-1 Bumup (22 .080 GWdfMTU} 

Note: X • Maximum Ft Value '" 1.407 

. Unit 2 Cycle 24 iil not quarter core symm@lnc .. 

UNIT 2 Cycle 24 
Calvert Cliffs Assembly Relative Power Density with Bank 5 Figure 3.4-20 
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3.4-24 AXIAL PEAK VS CEA INSERTION WITH PART LENGTH CEAs (END OF FIRST CYCLE) 
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3.4-25 NUCLEAR HEAT FLUX PEAK VS CEA INSERTION (BEGINNING OF FIRST CYCLE) 
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3.4-26 NUCLEAR HEAT FLUX PEAK VS CEA INSERTION WITH PART LENGTH CEAs (END OF FIRST CYCLE) 
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3.4-27 FIRST CYCLE POWER DEPENDENT CEA INSERTION LIMITS 
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Calvert Cliffs Nuclear 
Power Plant 

14x14 PWR FUEL BUNDLE 

FUEL ROD 

Framatome Lead Fuel Assembly 
Figure 3.7-1 

Revision 33 


