Enclosure 6
Control Rod Drive Mechanism (CRDM) Update Slides
(REDACTED)

Generation mPower LLC 1 11525 N. Community Road, Suite 500 | Charlotte, NC 28277 USA | t:+1.704.625.4800 | f:+1.704.625.4801 www.generationmpower.com



Control Rod Drive Méchanism (CRDM )Update

N
\J/

/M\\ September 17, 2013

\f\ (Redacted Version)

Thls materialis based upon work supported by the Department of Energy under Award Number DE-NEQ000583.

This report was prepared s an-account of work sponsored by an agency of the United States Government
of their employees, makes any warranty, express or m\phed of assumes any legal liability or responsibility for the accuracy, completeness, or

Neither the United States Government nor any agency thereof, Torf

of anyi ion, app product, or process disclosed, or
-+ - represents that its use would not infringe privately owned rights, Ré rence herein to any specific commercial product, process, or service by frade narhe, trademark, manufacturer, or otherwise does not necessarily itute or imply its end recc i

or favoring by the

United States Government or any agency thereof. The views and opinions of authors exp d herein do not state or reflect those of the United States Government or any agency thereof.

© 2013 GENERATION MPOWER LLC and © 2013 Babcock & Wilcox mPower Inc. ALLRIGHTS RESERVED. . T

ThIS document is the property of Generation mPower LLC (“GmP") and Babcock & Wilcox mPower, Inc. (B&W mPower)

This is a pre-application document and includes preliminary B&W mPower™ Reactor design or design supporting information and is subject to further internal review, revision, or verification.




generation

1mPower

Agenda |

Purpose/Objective //A\/
CRDM Latching PNt
CRDM Latch Design Update NN
Safety and Operational Comparisons ~ '\\v e
Latch Test Results

CRDM Testing Update/Plans SN Y

., \ \‘\___\
s "-.\\\__. N .
\ foNC NN )
RN R
NN \\ \\ >
PN \\ N
N AN g
N NI~ \
,_,‘/' . NN "\\_\\ Y
SO\ RN T
N N
N O\
\, N2
O\ Ny
/ ™ ., \'\ 7
e S
S “
S V) N
< < iy S
" N
O /// oy
——~ N v
s ™ hS \"\ e /’J
e Va AN N
! ~ ,/'/

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.



generatlon

rnPower |

Purpose/Objective gx\j

/”\
* Provide an update of the B&W mPower™ Realctor\CRDM
design and development G

\‘\\\\
[ O \-\/;{f”f\b
NS
e SN
R S S
QNN T
~. '-.\\ . ‘\\'\.
NN
\\ ™, ™,
A \\\\\k\. N7 ]
< ‘\\ \\ \\>\)
SO\ T
ON NI
\\\\ \\\\\_\ s
- Testing Update/Plans NN
N,
by
N\ s
Fay \\
/J"'} \‘\__\\\ /\
/ VAN
\:\\/ ’/’ // .
N NS
P /f e ) ) N /
< < / e -
— \ \\/':',/\‘~-"\
///é,/\_\\) \\?\\k
K // i N
“\.\Mf/
\\\'\\\_

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)]

3



generatlon

CRDM Latc{hiﬁg

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.



generation

rPower
CRDM Latching 1\\\

NN TR
. ™, ™ \\ T
N N
OO N
v
AN ~,
N .\_\\/)

NN

// pd ) N
NN S
. // // J

., - .
~ e

Mechanism and ,/-S:ysj;er/n are briefly presented in the following slides
o~ . \// T

PRI

NN i 7
- g
\\\./’ P
¢

\\
\\‘/

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 5



Mechanism Overview generatig_ _

R r
\\\:\
\/:\\\ NN
Ny .
W\ N
\Y a4
O N \ 7
NN
\\ "\ ‘\\
N\
S -
O N Y
", —
~ N T ——
< “ \\\ ™
h N .

A, ™,
ras Y
. .
~ \\. ™
s s, /\ >
/ ,/' RN e o
s w7
// :"l S
&’\ / - \'/
"N PN
P e
N \__\ o //
e /

\\
D
Vs
y
N4
g
N
D
9

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f}] 6



generation

rnPower

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

[Proprietary per Affidavit 4(a)-(f}]

7



generatnon

1Power

(\
[ ] Schematic — h ’d

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f}] 8



generatlon

miPower
SCRAM Valve Assembly (SVA)\

J/

/
/l./

S

<N b

Current SVA design: R

— View sh NN
lew s ows[ W\ S Tl
S W\ T
C— NV
— .
2N T 7
BRNEN
. N

/\\ \.\ AN o
RSN ;
at S S A Y
OO\ N TN
N \-._\ \\ \\
N -\\ \_\
\\\\ " . >
SN >

N N
A \\ / ,/
ﬁ) NV
<'\ S
DS
e N
RN
S /.) w3
\\ yd
N

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-{f)]

\
/ P \ )
- \ A

9



generation

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 10



generation

riPower

CRDM [

\( \\ U
AN >
N A e
NN \\ ¢
NN VAN
— N
B \\““i W
N O\ T
MU
L
AN AN
¢ N N
\\\\‘\\ \\\\\\ \>
/'\\ . \ \\\.\\_\\\ ’
s W
NN - )
LN
O
N N
N ‘\\>
o N\
~ \\\-\\ \v)
ONN S
/(' N \\/ - d
‘ < //) T
AN N
N \// //
S 4
N . P
) N
g g g
N S~
N
PN \ &
NN NN
/’ / /} N
AN i he
\____\ //'
NN
NN
o

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

Oy
] Schematic

(I /\

[Proprietary per Affidavit 4(a)-(f)]

11



generatuon

mPower )
CRDMI[ ] Schem“ tic
(CRDM [ 1 State)

N \
.
T — -\ \‘\_ \
N — T xv
N
NG NN
N AN
SN
‘\ \\Q\'\\ \\\ N \‘)
\\\\\\ W
AN A o
<o~ \ D
N \
SN
N ™,
AR
3 NN
-\\ o
-~ A
O N
A RN .
S N A
e NN, v
- NN / /
P . N
// DN
. \\ // 7
. g e ////\)
N, 4
4
P
//A\; > \\\\‘ vy
7 - Y- N
N\
A s A
s ™ \‘ \,
/ \> R
<. \
N S
N
N
NN
.
N,
N

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4{a)-(f)]

12



generatlon

1Power

e
//—/ . :\7

CRDM Latch De3|gn Update

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

13



_generatiﬁgpy
rnPower )
] Latch Design [ \\\\ ]

o \
rd P \ S
(/ V)
- '/
< /
NS
N ,\
.
S A
\ \\\\ \\ .
\\\\\\ o
AN S~ Ty
(1\\ N\ —
AN \
\_\-.\ .
— \
< \\\ O\
‘\7\\\ ~ y
\ —
<\\ O\ -
- \ N, \\
A N, \~ .,
OSNNWD
\\\\"\\\\ \‘\:>
\ .\\ . -
/‘ ~. \ o
N T ~D
R \ v
O NN
N N )
\\ \ '\.\\
SN N
“\ \‘\ "\>
N .
(\\\ \‘ \
N\, ~, hd
O TN s
' \__\\\ y S
- v N
‘,/}/ p //\ \\\ //
TN / v
N \\\’ // p e ’/\1
P ./\ /// L
" ~ \, e
S N NN
(/ P J y NS
. y "
\._\ " /:§7
o~
////—\.\'\ N
</ T ) N
N
\.‘\ .\~
. N

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 14



generation

rnPower

R . s S
N e 7
\,- y ——

N,

Latch Fig ur\es\\\

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

15



generation

| rmPPower

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4{a)-(f)] 16



generation

] rmmPower

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, inc. All rights reserved. [Proprietary per Affidavit 4{a)-(f)] 17



generation

|rnPower

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-{f)] 18



generatio

— T
Tr— N
- ~
/' e\
< i
NN

—~ \'\\ <

s "\\\

A\ \ by

\ ~ -

y‘\ /'/ AN
<\\ 5 \ Yl ~
. \\ % H
\\ \\. \\ \
e N AERR
< \\N "\ A
e \, ™, \\J\
\.\\ \~. \\
A~ NN \\\\
NN

\\\‘ Y \\
-\\\_\ N
RN '\>
~ W
<N ™
IS .
o SN .
7 S N
< { 7 o

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

[Proprietary per Affidavit 4{a)-(f)]

19



generation

R
O NN ~
N\ \\\‘\ \:\>
\“\\ RN \ hd
\Q\_\ N N
N
N
N \
R\ Y
e N \\ LNV
N . .. T -
NN
N
N
<’\\\ \>
TN >
e NN
i N
SOV v
N A~
N <

N
AN
h . e

\\\\ ., ‘/,//

&
\ N

\\‘u,

\/

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

[Proprietary per Affidavit 4(a)-(f)]

20



generat

on

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 21



generation

riPower

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-{f}} 22



generation

rmiPower

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 23



generation

mPower

!
! !

N
N
\.
o~ >
o
< \\ T
\\‘\ . \\. . //
" .
AT \
NV
N N S
<‘\_ . e
™, . \,
N, N,
<\\\ RN
\\ N y
\

N .
AN
SO
. .\.\\\
\\ >

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

[Proprietary per Affidavit 4{a)-{f)]

24



generatlon

mPower

.

\ \x

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

25



generation

Safety [ ] Comparisoﬂéff\

N
E “\.. \
.

(Latching Only) )

e

SN
,///' /‘ NS
<\ N, 7 _,/ S
N
OV
SN
N
., N
~ v

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

SN
\‘
v’ 3
// 1/\
N e

N
"

!

[Proprietary per Affidavit 4(a)-(f)]

26



generatlon

11Power

Operational [ ] Comparlsons

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 27



generation

riPower

ﬂ(
Operational [ ] Comparisons

-~

(System Only) =)

7

™

AN

N g
~. \\l\ ~
<\\\\ ‘_\\ \.\\
AN \ 2
N NN O

o P

//’/ ) ~\‘/’ ’
P .\.___\/ !

. \,
W >
\.\\\ yd
NG
~
N N
L

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, inc. All rights reserved.

m—
7 TS

[Proprietary per Affidavit 4(a)-(f)]

28



e N

VS

Test Results ="

LY

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

29



Enclosure 7
Reactor Pressure Vessel (RPV) Internals Slides
(REDACTED)

Generation mPower LLC 1 11525 N. Community Road, Suite 500 | Charlotte, NC 28277 USA | t:+1.704.625.4800 | f:+1.704.625.4801 www.generationmpower.com



generation

riPower

3

\‘\
1

~——— -

e g A R

[ ] Latch Test Results

\‘ :\~:\ - S

Evaluated [

S
S
e
<. ) \\‘ i
“ -
SN,
™,
.\\./‘

© 2013 Generation mPower, LLC and ® 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 30



Test Configuration Figures gene ratimgr‘_l

rnPower

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)}-(f)] 3]



N

riPower )

]Latch Tes/I:Bi‘e‘_\sults

generati

N

( I
LS S ——
N
/ NN
~ \\
e A N
OIS
N e // ~
S
\\ vy
N
AN
N b
>

[Proprietary per Affidavit 4(a)-(f}]

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

32



© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4{a)-(f}] 33



generation

rnPower

] Latch Tesg\ézesults

PN \\\\

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 34



generation

rnPower

]Latch Tesﬁésults

O
»

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 35



generatio

] Latch Tes:g ﬁésults

—— ) \
—— ..
AN
N N,
/ ENERN

7V D

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. Alf rights reserved. [Proprietary per Affidavit 4(a)-(f}] 36



generation
rmiPower

[ ] Test Results
S

Y e
Observations and Conclusions (:37

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4{a)-(f)] 37



A
\\
ans
T

CRDM Testing Update and Pla

D
N,

p S N,
L N
P A
/// \> he

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved. [Proprietary per Affidavit 4(a)-(f)] 38



generatio

© 2013 Generation mPower, LLC and © 2013 Babcock & Wilcox mPower, Inc. All rights reserved.

39



