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MEMORANDUM FOR: TERA Corp.
FROM: . US NRC/TIDC/Distribution Services Branch

SUBJECT: Special Document Handling Requirements

/

J1l. Please use the following special distribution list for the
attached document,
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2. The attached document requires the following special
considerations: ‘

[:] Do not send oversize enclosure to the NRC PDR.

[:] Only one oversize enclosure was received - please
returi for Regulatory File storage.

[:] Proprietary information - seﬂd affidavit only to
the NRC PDR

[] other: (specify)
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LEON D. WHITE, JR, TELEPHONE
VICE PRESIDENT AREA coot 716 546.2700

May 22, 1979

Director of Nuclear Reactor Regulation
Attention: Mr. Dennis L. Ziemann, Chief

‘ Operating Reactors Branch No. 2
U S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Systematic Evaluation Program Seismic Review
R.E. Ginna Nuclear Power Plant
Docket No. 50-244

Dear Mr. Ziemann:

During the site visit by the NRC Seismic Review Team, members
of the Team requested that we provide additional information on the
design and construction of Ginna Station. By letter dated
May 7, 1979 we provided some of the requested information. The
enclosures to this letter provide additional information.

The items which are addressed and an index to the enclosures
is as follows:

' Enclosure Page
I. Seismic Analysis and Design Criteria

The following information provides responses
to functions in item I

o Calculations of fundamental frequency of I 11-11B
containment internal concrete structure

o Dynamic models, design loads (dead load and See footnote (1)
equipment loads), lumped masses, and
member stiffness properties for the
following structures
a. containment shell and containment I 12-15

internal structures .

b. control building . I 16-19
c. auxiliary building See footnote (2)
d. sexvice building I 20-26

e. intermediate building " "

f. turbine building
g. diesel generator building
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Vi o' q.,":A
« . . ¢« ROCHESTER GAS AND ELECTRIC CORP. SHEET No.
DATE May 22, 1979
T0O  Mr. Dennis L. Ziemann, Chief 2
) Enclosure Page
e Typical calculations showing load path I 27-42
through the structure - Auxiliary building
o Description of Category I structural foundations I 82-83
o Summary of design check on column lines F and 3 I 107-110
II. Seismic Input to Equipment ' I 84-84
III. Misc. Design and Analysis Topics
1. Design of structural masonary walls/ See footnote (3)
reinforcement details "
2. Design calculations of containment wall I 61-81
* and steel liner
3. Buried service water piping S 1-3
IV. Seismic Clarification of Mechanical and
Equipment
o System component support calculations I 43-60

a. pressurizer

b. accumulator

c. steam generator

d. reactor coolant pump

Footnote (1) Dynamic models are not available for structures

from d. through g.
(2) Submitted to NRC 5/7/77.
(3) This information is still being assembled.

As requested by your Staff, eight cépies of this letter and

the enclosures are being supplied for your use. If there are any
questions regarding this material, please contact us.

Very truly yours,

L. D. Whltéééér.
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Page 11B

v

Shear deformation was considered and incorporated in the
frequency determination of the containment shell as described

in the FSAR on pages 5.1.2-17, -17a, and -17b.

The shear deformation was not considered in the original
frequency determination calculation of the internal concrete
structure. The subsequent SAP IV dynamic analysis does include
shear stiffness, "and the first fundamental frequency of the
internal concrete was calculated to be 16.5 cps and a
corresponding period of 0.0607 sec. From FSAR Figure 5.1.2-8,
the spectral acceleration is 0.23g at a period of 0.06 sec.
This value of acceleration compares with the value of 0.20g

obtained at the 0.0326 sec. period originally calculated.
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-

Steam Generator and Reactor Coolant Pump Supports

Support structures of the above major components were designed
for loads resulting from ruptures of the primary coolant piping
and main steam piping. Equivalent static seismic forces equal
to the components weight, accelerated by the peak response of
the applicable seismic response spectra, épplied through the
component's center of gravity, were evaluated against the
corresponding pipe rupture loads. For both the steam generators
and reactor coolant pumps, the resulting seismic forces were

0 smaller than the pipe rupture loads, therefore, supports were

designed for pipe rupture loads.
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Consideration of the Liner in Structural Analysis and Design

The liner is included in the structural analysis of the containment
shell. Its inclusion would appear in the calculation of k, I,

amﬂﬁg on FSAR page 5.1.2-46Db.

The liner is taken to participate with the hoop reinforcement
steel in arriving at the hoop rebar stresses in the cylinder and
dome tabulated on FSAR page 5.1.2~51h. The meridional rebar
stresses in the dome also reflect inclusion of the liner. The
concrete and meridional reinforcement stresses tabulated for the
wall on FSAR page 5.1.2-51h were calculated without including
the liner because the liner was located on the compression face

of the section.

Buckling Evaluation

Justification for including the liner in the analysis and in the
cracked section stress evaluation, relies on whether or not the
liner is buckled. This condition is evaluated below for the liner

stresses and buckling strengths appearing in the FSAR,

Cylinder

Operation Condition

The maximum compressive liner stress appearing on FSAR

page 5.1.2-46e is 14.3 ksi compression in the meridional
direction and is accompanied by a 2.6 ksi compressive hoop
stress. The theoretical buckling capacity in the meridional

direction is 16.6 ksi for no accompanying hoop stress,
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as shown on FSAR page 5.1.2-51f. Since the actual

tested buckling cépacity may be less than its theoretical
value, the absence 6f meridional buckling cannot be
assured in the cylindrical wall. The small compressive
hoop stress precludes buckling in the hoop direction.

Accident Condition

The insulation of the liner for accident temperature
prevents an increase of the 14.3 ksi compressive stress,

As shown on FSAR page 5.1l.2-~46e, the meridional compressive
stress is actuwally reduced to -2.9 ksi, due to the

accident pressure while accompanied.by 27.0 ksi hoop
tension. This tensile stress would allow for a meridional
buckling strength even greater than the 38,1 ksi shown

in the FSAR page 5.1.2-51f table.

Dome

Operation Condition

Since the dome is not prestressed, only a small compressive
liner stress of -2.4 ksi exists, due mainly to the
operation temperature. Consequently, the liner is not
stressed high enough for buckling to be a concern.

Accident Condition

Even though the liner is not insulated, practically all
of the thermal stress is relieved as the dome expands under
the accident pressure, As a result, the net liner stresses

are actually tensile and are less than 10 ksi (equal biaxial).
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¥

Incidentally, the equal biaxial buckling strength is

26.4 ksi compression as noted on FSAR page 5.1.2-51d.

Results

Liner buckling in the cylindrical wall due to meridional
operation stresses cannot be ruled out. Buckling of the
~liner in the hoop direction in the wall and in both

directions in the dome is not predicted to occur.

As discussed above, the liner was not considered in the
cracked section investigation of the céncrete and rebar
stresses in the meridional direction of the cylindrical
wall. However, the structural analysis did include the

liner.

Effect of Liner in Structural Analysis

In the structural analysis, the effect of the liner in the

meridional direction is thru I, and ﬂ ; -which are defined on
FSAR page 5.1.2-46b (factor of 4 is missing in the denominator
under the radical). A comparison of these parameters is given
below for the original design, in which the liner is included,

and for the condition of no liner.
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Original Design

I =13 (1) [42 + n(.375)] 3

7600 in4 (useqd)
_ 4
ﬁ; k (Page 5.1.2-46¢c)
4EIz

‘V .
- 116.5 _ _
(@) (4.1.x 106) (7600) ~ 0-00553/in. (used)

H
i

Without Liner

4

H
Ii

1 ' ,
z = 17 (42)3 = 6174 in

P

4 i
11l6.5 .
= . 2/in.

This small difference in ,6 would have an insignificant
effect on the ' moment and shear given by the equations on

FSAR page 5.1.2-46Db.

Conclusion

The discussion above provides support for inclusion of the liner
in the original design structural analysis and section

investigations.
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Tangential shears are discussed in the FSAR as "Longitudinal"
and "Horizontal" shears on pages 5.1.2-44 and-45. Related

information appears on FSAR pages 5.1.2-18 and =5lb.

These shears are induced due to the restraint on the containment
shell at its base subjected to the horizontal earthquake

inertial forces of the shell. Physically, this restraint would
be available (in varying degrees) from (1) the radial tension
rods, (2) the 2' structural mat plus the 2' floor from El. 231'-8"
to El. 235;—8", and (3) frictional shear resistance that the
Neoprene Pad provides on the wall where net compression exists

at this interface.

On FSAR page 5.1.2-51b, a maximum tangenéial sﬁear value of
67.2K/ft. is given, which is due to 0.2g ground acceleration.
This shear value is produced by the conservative 0.46g response
acceleration discussed on=FSAR&page 5.1.2-=17. A more accurate
seismic analysis is discussed on FSAR pages 5.1l.2-17a and ~17b,
and the resulting shear force is shown in FSAR Figure 5.1.2-8F.
From FSAR Figure 5.1.28F, the maximum value of tangential shear,

due to 0.2g ground acceleration, is

vV =2V =2 x 6700K ° = 39.3K/f¢t.
max ave
X 108.5 ft.

(Containment Diameter = 108.5 feet)
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The corresponding tangential shear stress on the gross concrete

section, Va r is

= Vmax = 39.3k = 78 psi
12" x 42" 504 in<

Vu

The 78 psi (39.3K/ft.) tangential shear is evaluated (below) for

the horizontal and vertical shearing planes of the wall.

Horizontal Plane

Due to the preseﬂbe of the vertical preétress, the horizontal
plane at 6 = 90° and 270° (0° - 180° axis being the direction of
earthquake) is under 134k/ft membrane compression for load
combination #41. The 78 psi (39.3k/ft) tangential shear
corresponds to 2E in this load combination and it occurs at

6 = 90° and 270°. The 134k/ft membrane compression provides
more than enough shear friction clamping force to resist the

39.3k/ft shear.

Vexrtical Plane

Since ‘the containment is not prestressed in the hoop direction,
its ability to resist the tangential shear is evaluated using the
provisions of CC-3421.5.1 of the ASME Section III, Division 2
Containment Code. These provisions apply to tangential shear on
reinforced concrete sections which do not have the benefit of

prestress compression.
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The 3 #18 @ 9" hoop bars in the shell wall provide a rein-
forcement ratio , P of 0.0317. The corresponding allowable
shear stress carried by thé concrete, Vo, .is its maximum value
of 160 psi. Since v, of 160 psi exceedsvh of 78 psi, the
concrete can carry this tangential shear provided the three
requirements of item (b) in CC-3421.5.1 are met. Item (1) is
met because the minimum specified concrete compressive strength
is 5000 psi, which is greater than the 3000 psi requirement.
Item (2) is met bacause ASTM Cl3l tests (conducted in 1975) of
aggregate from the same geographic area as that used in the
containment shell indicate a maximum weight loss of 29% which is
less than the 40% maximum requirement. Item (3) is met because
the cracked surface is produced by tensile fracturing ‘of the
concrete due to 1.0 P ang, consequently, would be of sufficient

roughness.
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i
NRC Question III.2:

GAI calculations Filing Code 1:36.1, pages 69 thru 81
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The plant buildings are located in a relatively level meadow area

with finished grade elevation approximately 270'-0". The major ;
plant structures are supported on the Queenston Formation bed

rock (red sandstone) or atop natural or compacted granular soils
immediately above the bed rock. The Queenston Formation is

generally found at a depth of 30 to 40 feet below natural grade.
Unsuitable soil removed below foundation level is replaced either
with lean concrete or compacted structural £ill. ’

Structural backfill where used, has been placed on layers
approximately 8" in thickness and each layer is compacted to a
density of at leat 95% of the maximum density obtainable by the
modified AASHO method (American Association of State Highway
Officials). ’ f

The Containment Building is founded on rock. The bottom of the
foundation mat elevation is 231'-8" with the deepest foundation
around the reactor vessel at elevation 208'-0". The containment
cylinder is founded on rock (sandstone) and anchored by means of
post-tensioned rock anchors whereby rock acts an an integral part
of the containment structure. The containment building is
isolated from other buildings, and in areas where it is not
surrounded by buildings, a retaining wall spaced 2'-6" clear of
the containment wall is provided. This eliminates lateral earth

0 pressure due to backfill on the containment wall. Rock elevation
in the area is approximately at 236'-0".

The Auxiliary Building is located south of the Containment Building |
and founded on rock. The bottom of foundation mat elevation is
233'-8", with the deepest foundation for decay heat removal area
at elevation 217'-0" with sump at elevation 214'-0". Rock
elevation in this area is approximately at elevation 236'-0".
The west end of the superstructure of Auxiliary Building is
connected with a portion of the Service Building, and on the -
northwest with the Intermediate Building. However, .

the foundation of the Auxiliary Building is independent of these
building foundations.

1
1
|
!
‘ l
Intermediate Building is located on the north and west of the i
Containment Building, and is founded on rock. The west end has

a retaining wall where the floorx at elevation 253'-6" is

supported. The bottom of the retaining wall footing is at

elevation 233'-6". Rock elevation in this area is approximately

at elevation 239'-0". Foundations for interior columns are on

individual column footings and embedded a minimum of 2'~0" in

solid rock.
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The Service Building is located west of the Intermediate Building
and is founded on compacted soil. The bottom of the mat is
approximately at elevation 252'-8" with localized thickened mat
for column footings, and deepest foundation for sump is at
elevation 247'-3". Natural compacted granular soil is
approximately at elevation 255'-0" to 260'-0". Mat is supported
on the east side by a retaining wall on col. line 3 with

the Intermediate Building.

The Turbine Building is located Noxrth of the Intermediate Building
and is supported by a combination of perimeter grade beams and a
structural mat. The mat foundation of the turbine generator is
independent of the surrounding -turbine building foundations. The
Turbine Building foundation is supported on the natural compacted
granular material which overlie the natural rock. Rock elevation
in this area is approximately at elevation 239'-0". Bottom of the
trubine generator foundation ®mat is at elevation 243'-0". Bottom
of the perimeter column foundation mat varies from elevation 245'-3"
on south side along the Intermediate Building to approximately
246'-9". Circulative water discharge tunnel is supported at
elevation 242'-2". Some of the area where Condensate Pumps are
located, the entire area is filled with lean concrete, with

bottom elevation 229'-8"., The area between turbine generator
foundation and the permiter column mat foundation is supported

on compacted granular material with bottom of mat elevation
approximately 251'-6".

The Control Building is located adjacent to the south-east corner
of the Turbine Building and is supported by a mat foundation.
Foundation of the Control Building is supported on the natural
compacted granular material. The rock elevation in this area is
approximately at elevation 240'-0". Bottom elevation of the
deepest portion of foundation mat is at elevation 245'-4", with

a structural slab supported at elevation 250'=6" with thickened
slab for column footing.

The Diesel Generator Building is located beyond the north-east
corner of the Turbine Building, and is supported on strip and
spread footings at elevation 243'=0". The Diesel Generators

are supported on individual concrete pedestals, at elevation 243'-0",

The rock elevation in this area is at elevation 240'-0". The
foundation structures are supported on the natural compacted
granular material.

Foundation of all the above mentioned structures, except the
Containment Building, are connected into the adjoining building
by nominal dowels.
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accelerations by the response spectra approach. The response
spectra specified for the Ginna plant aré.presented in Figures
5.1.2-7 and 5.1.2-8 of the FSAR. The original design basis
considered the seismic response of systems and components to

the simultaneous application of an acceleration in the horizontal
and vertical planes and combined them to maximize the support

design load condition.

Information pertaining to the qualification and analysis of
individual systems and components is presented in the Tables of
RG&E's letter to the NRC dated April 3, 1979, (L. D. White, Jr.
to Dennis L. Ziemann, Subject:? Systematic Evaluation Program

Seismic Reviews).

|
4
Safety Class I equipment and components were analyzed for seismic



Efatend ot d Lo R S ]

PFEEN B Cew s s vee

DEPT. NO. FILING co0E

GILBERT ASSOCIATES, INC. "ge""“““z“f HANE - om | 1ae]
) 1 TG ERIG| € it
ENGINEERS AND CONSULTANTS |aLRUCTORAL e T T FAGE

Q . READING, PA, G‘nmmq S'r NTiIoN . O Yegaey ©OO /07
SUBJECT ORIGINATOR
OI5S

~

S
%EISW\K. EvocuaTrion - = me- ﬂwm.vs:s.
LA i i : H

{ —— oate Slaln9

. § : v Vo
oo R i i b
VEre:ncm‘.__,G(mcuoc’_:.--sy mas.. m.oruc-z '?__Lnur;«.-._,w&m: VENKW/
] i P . U
ocsz-,“_m-m Sk i 4
!

e | . EVALURTED ..iRo R...._..g-nwb -oNBS. . —
Ry .

GRGCI'\)(\S mc’meprai .-.LbJE\?.t:_.g...t‘-lSs«mEb ‘r!e.a QC\..-EFFEQTIV DATE_’i:“—"LL—
w GOT‘H,.,-TE'MS|GN§__BIM‘DI 'C-omPRE.s!Sloglo. Q?HE,RE.-_L.THEE_. 1
—m E.:rnt?se Ry 's f.. ciomPIZ!E.ss,w:.!._.x.cnPAc T \/_al\s (?,.x.clae’b_..;_o..r&

....':T E; ime.me&:n; i_. 'rc;o 'SLENII)E\T.__.;. .___'__;%ue%onl'r ’¢o,mPn=;'<.l\E-
A .J?_Eﬁcrwms.f, ...:THE |_he .nb,_mu.c _2EDIc 'rtzma:ra..__wcrz:—mw
n Tm:c Tnequﬁ-rr-.b,___inen crlm‘s -_.__:rlu.r:'?__.:ab.é.o.n:\b,a‘ 'r!:MSnoo

o i 3 ‘
| emaee, ey _ob ‘mmzox\mme.___r-:amon._.ofﬁ tw.O..C,z.).,__

N | E L4

RN SRR TSNP RN
o vsyiz.-nicvg;.___g__@:ldﬁf.ulﬁ l!& T:EH.‘:: T ‘7*-"—:3~ﬁ-57$!—"w'95' .
L Dss‘mh-% s‘b___'r o ?ELC—FF-’EC.TH;JE 122 rﬁ:s.ls:r:iJU‘Cv..J;J'Hf' -
@ . QPPuE;ﬁ_._HoD_zZOMTRL.__ Fou-cas —tDo__¢ C-Q.'\zsxbi‘;?“”"'b’

o ——

7)Y

[R, FNU—

'N

~g[fii { ;

i i
E L SIVEN TS p n o oE . _THE
._HQS 531 Ef'\).-.z_- L3, .E: 4....;......{ = ._..l A PR Fﬁ.ic .._.......C:tl ]l\)_r iald r HE: .

v l L
..._'tsoo_.L_Ft-oa RL_SYST e.‘ms.._.i.- L THE,. __:rg_v;cmu —~Ba m> ne9--.
H
! \
g ~OoRr: L.rs lznc. e _nTERerl 134 ys—ef L1 Thed_tur G!_w._t-....

P i : , : . !

TR Baly, lu(’; . : .

* 4 -

ii!!.

-'Mip h%“ig'o st Ry oot Py |M | ,__‘ .
---HLLowA rsc.r'_.___srrze:sses HAvE. Gsem J.Q.<TZ;EASE.'D i HCHVEN WS ki a Lot L4351 BECS

' H ) I
330 -io.z‘ ':..;.;.,3. Avb._...O.GE!

Lcn‘bs.,__ﬂ'oD colel

D 1 H
H

) “ ! 1 ’
PO .._.(..._..)'IEL.b)_Eo,IZ' SSE Loab 2 s, ﬂ<<0R'bﬂw¢E-'thl—’!

. ) . ’ ‘ 9 ¢ I R " ' N
| ._.n'Hg.._.uom«-».m._ F—‘*sl)?.._ibss:o czz«.?:sm,ﬂ. T |
g R T
[ -

————

DY Sy ey

!
¢
]
|

A N L

B

cimde

3402
ONIIS

|
5
=Y
.

—— fute 2adan fa

X
~

DD SO N
!

ORI SSSN SN SR YO NP

- —

‘,

“ . P

-
SO .
o

.

——: b oona

1

]

<
I8
\¥J

; . !
,-..,‘ e m‘\ vl oa - . - ol . . i )
N .

C) i‘\ - u'\ﬂoﬁv WO"N .,

ki1
K,
N
Aevs
S

d o e e T " X F 3
[ LD 13 .'r T - CaRE a7 2.1 1% X AT IR NP T wife s sl oy M\‘ﬁ’] a ‘t;‘@‘{‘«%i‘n{"f R

2

24 'vifu!ﬁ""h‘: ! ' N - - " » “ - = . v e [ R L TR A TR T T Y Y (Il B L}
ST v i gmras o ' TSN AL T OBLY ey, 180 REV. 31-77



: .

1
P

£ \\

Gﬂmwﬂ ’:an"la».:

Rocvesrer Gus ¢ Ereerzie Co

maox 5094

Zo Ryl

gFtsmtc. Fanun-r:o:c -

0d. ¢ Heil. 9] -

GILBERT ASSCCIATES, INC.
- ENGINEERS AND CONSULTANTS

RCADING, PENNA,

) S Cr TR pey e,
L F Lo Qmauysls WS-, 18 [Worw oRsIN | TRE EoAwE | EEv:
Cotirmd ?enc-na.s,%ummgny REY. CH. AP OATR | orempts 1056 1 | Fage, 1@ |
;‘r‘,“ - : , ) CmevlloﬁT;DD‘ d 1 'Comfimmjwu &z Com@marien #32
Corump | Memaer ?j:‘: Lw:”b - ?_BE fgg Dre Nomwad: DB ‘ mmwg D+E’ pom%z\
il ORb °‘?> Thas Max | Capaepry M Max | CavRciry - Mhes Max | Cavacwy
F-3 wraxue -| -aznk .|t igake [ 2 gk |t Mak v DETIAY -zo:s.akv -g8n.8k’| -z2nsk {aif.to"’v' -8t | ~236.6%:| ~z00.8%] ~loca.it.
F-4 Lozixteo-| -Hosak |t kv |E gak v |2 ;é‘zk | -h3.0% - -3%8.,2L~ -109e.1k ‘:*u_o.l'*" -Holn k- f02a.1k: LIRS - 395,1% -izz;.oiw
- B8 o2ux lbo-| - 393, 8%~ T 33;.4“ -3 296,§Q vl¥ged.ct «| -9zq.2k ~ :{;,Alk/ -1973,12 Y] ‘Gqﬁ'gk% - )15, 8% < 10981k, .'0‘77"‘[‘, 4269.8% - ;35;-35 ‘ -
Fe | woux o - 2413k o |5 aibarke] T 20t T o500k 7| —coneh | +2bak o I TR Rl AR RPN PPN LA
X Wk ol - amank - PEETLIR 18,34V |3 By.ok v ~yen ek <2za0k - |- 10980k ~gan.0k.f -354, %~ 10984k 45k - ~320.9 k|~ 132104, i
F-8 Wweirleo:| - 1822k |5 onk v 3 ouik 3 o3k <} ~ig2ak> <~1é/.3;kf}~‘roas.l}=j,ﬂaz,a k4 «jg2.0 % ~10a8al| ~jez.s. 61 k. - 1320
Féo  |weix oo - loc,8% - |3 ou5 J 3 ok P ok v | -long % -10,'6.3 k. -évo-;vf‘ =106 M —loe T —eiote| - loma K| - foesk |- anoa ]
B9 fwzixibo-| - 523k - [L qule ¥ |4 sak |l sk of cieun | mzake]- 1098 - isea ) - Latol - 109eY e .ske| - 1nigh | - jazrok
R fwzixice.| - 1574 <2 289.8%| 2 16k o[t Heak | ~392.0 % «}8%.5“ AHELE - a0k 2ava | S - e3siot o] 4 szonh ARt
F (24 x)e0- - 2613 + _Zo':jel.w 3 lesak s Hl2.ck 2| -nel - -'7%,5&'/:;093.:&? -quff:k{-llz,zl«“ ~lo9siks| - ¢a3 gk +13/.3k ;’z’f{g‘;&j :
Fiz2 ~ |wedxie0ov| -39 AN Hl"f’{ + k- 82k o ~Y32,5%- -é’f‘iﬂ.‘"* -10;78;:!"{ »llzs.‘i"«[ -35@8?« 10984l ~"l‘7513_l’-“_« “20¢,9k%. —_lszl.bk 1.
. BB |wzyxieod ~2llsk- |y 82K o3 hak viT sk -] -zt 'Z%HB“{ 098 14" ’213.‘1“;» -207, LM - 1098t 216, 5k- izoca.:j,« - 132hok
| F Line C_o;.ump; Ren crions
No'r:s‘ 7 L

PN, Dllowable shress

" o

Inég,easm:ﬁ 3370

above ATSC Alowablos
~ FSAR. Compresaions Caercity Dase® or. Gross Ared

v
rd

N
o

oF Column m.emhar-._renmc» CD?Rca‘ry Based o - Areworz BoLTS, 3;

2. Plloweable slress increasect codo above RISC ﬂllawa\:(cs ("«é\dkﬂ

as

aer FSAR, Com resSfon C&Pnu
o Column mamw

Eas:zo\ on Giross
ensjon C"‘F“““;g Bacool on pnchav- Rotts,

Desn i

“

~




Av

foo - . Az - -




£ {:; gr; '_‘i’
- P 3 T 2
g . fé NSV ¥ — D|PEl o
ﬁ‘, \ RV - . i £ T E o
3 - o ¢ g H ~  m Zz m
¥ i l I8 vy L (7 m
& : ;;”‘,,:-313 : " 3 m
: it i | i F 60 |z =
{ ‘~ I | i i 3 s LR S
? ® : L ;3i5‘*='.1335E}! 7|2 % 3
G- - 1 3 D 2 1 -
{i‘ P~ : e % : . i ' i : i 1‘? )r‘)r)x.:met*"z [ < ; o :9
o I e joBE | | Memosr. {Coerermy Tk 13 g
RS oo R — =~ Memgen 17 1 Loan! ] 5 | g o
N - . ! v ! . : H Bz ¢ : {”5 . . - P
N fod L"E b i1 iWino! — meme || Caenciry tlrz.3k 38,5\ i 3 28
i T : P ) meme : LO’“’& *. qc,.l"l t ] | 1= I} -+ e @
- : S 0ER... ey |, ‘ 3 | skl |
ol St Rt Memoer Crea ok L. 2.k Parsk | s, 1 3.n8
g .».-'—-J-"‘L Menacw Lewn | eal ] feiac | | - . B e A o 31 3
g T Locm'"' i 2), 5k . +? : l-’ *iﬁ""l - i | : “55‘7“.5 - 7 g oz Z‘
R I : Land, |22, —i32 s1egk |t FPRL b & oy > H 3
> Sme3x‘ l l 1‘ " - g = T gé' ] 3818 ! r— >i- -1
1 "o L i | i qo\ i Lo, ik ‘_'l | i = 3E 2
- . Ev 38¢ , i ’ LW +3 )< - ,”Q‘C-l' ' _’,)‘<_ A (/’ R O >
3 == 9,3’ » A 2.2l -i32,3 13 | fal T 1 UEE -t 1 N = =
ST B om0, Bx3x T ) L Fay J 32| tizd sk 3,0 i R
' L 2z N 1 R AR S B i ekt 78 { - [} -
51 - Ev_3%.5 ‘f -2 . e |k { ..x*léqo:lgkl !' dachie] | | l“nl Y] P A
- Dl , N - : 3 3.!. SRS SN H g e — l¢ - . 7 5
2| 1 Ev'35¢C.5 ;3{ '3 "; I i =132 L t.!lit?-v—r—' = 32.2 : +i85§"1.’:-—" NN 2. ~
3 t35¢.5% 1o B XT | : { +“""-—' R | ! 3,.,'6 md TP L b B
o | Bt i Py foe ok - I : IR LR | o b i
4 1 342,04 . £ sak 1322 be tle =T J * ],e‘i i “ <
e : stz |5 | | , Lpsel — thd el LG4, 31 % 3
3 3427 1o L\ ; o - uzim el ‘ ss.0l il - 7
» Fu} 342, ; P io? "k R 3 3 ab-”!'-'*'- - P .‘”b el .
Y - ! 2 Pyl SNG) b U e yn, sle —1 -~ ' i 4 i
81 T £ 225, o oL Grax AL |2 | 3’ et = 53;«/| thndatl ~hedq g o8
- : [o) ! H o : . 6 e H ~ ¢
3 Ev i3ae‘ sz ! ‘ ! v * ,5 . ! — + 3:{5'-‘°""“ ‘ l 1 ’q ;___... =9 L A
sl 5. 2] - 7 a LTI S - 53“" SR O 2l (0 +_’57;'"‘“I"9¥- ol
217 FL'?oq Hx 32x Y | Lk ER 7 ~ilsi. Iius.sk |- [é_Bc,’*E ® -+ 3
'z AL fx 3zx —1 = ) = =~ —L 280 N 3
? - E\_53°3°2 ;ro ! ‘ l no !21‘ ) 8 3"'52,‘ L ok lgzlqk B [ ~ i- i 2., <5 m
‘S| ——- 2sg! 3@ .| 3 T e LR Sl -lglql] . PR | 28 | E
b4 5 EL - JL GXL‘X ’ ? '714 b :-: l A r<n af (< ('; g
2T E‘-' 258 : l | 2k, o k l by o] ; ) > z = F D
ni . : t3Lsl. qs"l B S I b n (I3 <8
2T P 270! 1x ¥ | £ i1 Sl R S S P A | A
> E: o [l iest x | i; L g i N R? s S8
G 290 v P : St B ' l'zV' Nk ﬁ = |3 3
§ | B 4.5"% : | TP iSc\mmg - | bers. fi=— S i
HIER R i ~ Bracude| beery i | ot trach
‘ - ~ { § D2 ) S
3|~ * - \/ERT‘CQL F-& :f't).f,lH —Shery - .
<f- bl fad » "'> \ [ W 8 =
| ~E5 [4hdn_atn{my afreemie
e ‘;_ 5 _— "- l_xs ((_SS_T:{“L‘]. -— } B -
¢ . K =2 S U i ;
R e N L Y S wvield —»Sg(es- ’ ‘t‘; '!__,.--"T' ! .
ig; : ;;,'i - N .[:r SJ' - e"cﬂtéé = - !3—' ; - - )
fo| TR Syess e esed Pl
Fa O k'*"";’s; b
£21 M fheigh the A 1
‘::‘g 3;‘{:‘ ] ; - ”" . % .
Y v b . s
(o ‘;;:_.,.g )
:, Nn.u..v H 02
ci? e ﬂa.c-".)
4y
N I




Al

RS

LISV I R

"Uld ve AW IDOSSY LUMBUTUL Lo

ATINO 3SOIVYRUI N vy -

LL=¢ ‘A3Y 0SE IVO -

5

A - g . .
N L i & 4 . -
sES Nyt 2 $ g/ SN i gt
P ' : 5 . &
i : H :r 'R ' 1 H i . -
S DT N I ! { b e L nel L@
: ! . ; -5 :-- i -;n ‘,Eo:n --! -} = rae n-!‘vw — ; . N ' . ' - "-'-' - - - f;: 3 -3 g F
P po b T T N L R P L O D I 2 s @ w
: ' v § [ P . i ; H * H ) 1 - v 2 =z m
S L Lt Wisni=d i | 1§ toRE | i i | -issE 3 m X
o U Memben [ iiemmedt 1 Medane | Mesk | Membed | Mednel folae
Locations Memger . | Memger | Memeer .| Memeer _ | Memper., | Memaez_ | ) 7 > >
H . . ’ : . 1 . ) 9 Z o
vt Loy | | Capac'ry! | koo | | Capacmy koan: Fls z°9
. i 5 L $ : . . [ i H s -
B 35e.s’ 1o |du3kadx Ao | £ a0Md | #racaty |t Hcsk ] wawak) | 35!!.8';,' |+ s, '7"1 A = 2 r
edgen’ |0 0 0| T chd T T e L DT | ssend | If5 |7 E 2
R . s Iy R . l . H i l s > :—
Eo 3uz2.2'rolll 34x3x 76 | Y 323% 1 | + %.:‘“ thinated | yiadyt) | Huzsk ] L 1;5.'1"‘ ol E z =
£ 326.2" Py P -:32 2l | 522k | | - Ba.q)! i “
- ’ ¥ H [ | i ; ;
Be sze2'mo 0 3ix2x % | tisnnk | ;g!eh;lk;.-_ B E VL S TOR L T A R S B o g T P
Eu 308.2' P i | — | ' L ’ — | T g gz 3
. M H H i HE) ! H M ' i ' t - ,4" z
Ed 308.2' 70 JLB:xBx 3B L asndt i ki | g ssiakl | sinaild ,,t,?iﬁis,"__‘ sineikd LIS 12 zf- B8
E 28p’ P Pl - l L i ! N EL 2
[ . . i ! S— : - H e oz
C -, Ry 1o tas | i 1 T 4 r z
Be2es Mo [N Gzl | 10280 | |+ 2seel | EISUSN | mgspal | ElsZel] | shogi | LIP 2 |qF
3 { - a -
gl _2m0. 1 ‘ | i —;quc.“ l S EAY ~ fno z'é ? E X
T 1 1] Tt : 1 ¢ 3
el 2totye \nmeaxtl |2kl d Nelecis] | lsehl |anedsl |xholat] e el | L1 2
¥ i = i
: AETIRL |1 | i ~Jedu T 1 deduy - 1106.3 » o
. - | £
- x CT . Ry
: Nerey cm_.?z tz.ncuocm,_.gammalzy_ I
: ool IFlo = F-u1 j S I I |
prom—ae - ,j..“,,,.,»_,u 8 -~ s 0 .i [«]
' ‘ ‘ 3 v £ ° (x} ‘3’:
e ke ™ : —_ > sneet zl= :
A B R £ 4 b, - . mli © % <3
' ] ; St R
e ! L | ‘ { . 2 | . . H H o <j]o o -
{.'#L_Khou:f,h.‘ﬂbe _:Slusi e XC.J?JS ,}i.i!.clé ..,_SJ‘Y_e& T | i'l. (e.s5__i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>