Commutted to Nuclear EXD DAEC Plant Support Center

Operated by Nuclear Management Company, LLC

December 21, 2001
NG-01-1428

Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Attn: Document Control Desk

Mail Station 0-P1-17

Washington. DC 20555-0001

Subject: Duane Arnold Energy Center
Docket No: 50-331
Op. License No: DPR-49
Single-Failure-Proof Status of Reactor Building Crane

References: 1. NG-96-1035, dated May 10, 1996. from J. Franz to NRC: IES Response
to NRC Bulletin 96-02: Movement of Heavy Loads Over Spent Fuel. Over
Fuel in the Reactor Core, or Over Safety-Related Equipment
2. Letter dated August 3, 2001, from B. Mozafari (NRC) to
G. Van Middlesworth (NMC); Duane Arnold Energy Center - Single-
Failure-Proof Status of Reactor Building Crane
3. NG-01-1029, dated August 31. 2001, from G. Van Middlesworth to NRC;
Single-Failure-Proof Status of Reactor Building Crane

File: A-101a, T-31, SPF-164

In April of 1996, the NRC issued Bulletin 96-02, “Movement of Heavy Loads Over Spent Fuel.
Over Fuel in the Reactor Core. or Over Safety-Related Equipment.” The Builetin requested that
licensees review plans and capabilities for handling heavy loads while the reactor is at power in
accordance with existing regulatory guidelines and licensing basis. The Duane Amold Energy
Center's (DAEC’s) response to Bulletin 96-02 was provided by letter dated May 10, 1996
(Reference 1).

As discussed in that letter, the DAEC’s review identified an issue involving the single-failure-
proof status of the reactor building crane. As described in more detail in Attachment I, when the
reactor building crane was upgraded in 1985, the NRC did not review the seismic analysis which
was performed to verify that the crane would be capable of safely supporting its rated load
during a seismic event.

By letter dated August 3, 2001 (Reference 2), the Staff requested that Nuclear Management
Company, LLC (NMC) revise the DAEC Updated Final Satety Analysis Report (UFSAR) to
clarify that the NRC had not endorsed the crane as single-failure-proof. The DAEC UFSAR was
revised accordingly (Reference 3).
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[t is desirable to resolve the single-failure-proof status of the DAEC reactor building crane well
in advance of the implementation of dry spent fuel storage, currently anticipated in the Summer
of 2003. In support of anticipated heavy load handling, additional seismic calculations have
been performed regarding the reactor building crane. A summary of the assumptions and
conclusions of these calculations is provided in Attachment [. Attachment 2 contains portions of
the seismic analysis for the Staff’s review. as well as the “Static Load Test Procedure for New
Reactor Building Crane,” dated December 4, 1984.

NMC requests the Staff’s review and approval of the seismic analysis prior to December 31,
2002, so that this issue may be resoived prior to implementation of dry spent fuel storage. Upon
approval of the seismic analysis by the NRC. NMC will revise the DAEC UFSAR to reflect the
Staff’s review.

Should you have any questions regarding this matter. please contact this office.

Gary Van Middlesworth
DAEC Site Vice President

Attachments: 1. Summary of Analysis
2. Portions of Calculations and Static Load Test Procedure

cc: T.Vine
C. Rushworth
R. Anderson (NMC)
B. Mozafari INRC-NRR)
J. Dyer (Region III)
NRC Resident Office
DOCU



Attachment |
to NG-01-1428
Page t ot 2

Summarv of Analysis

In 1985, the DAEC reactor building crane was modified under 10 CFR 50.59. A new Ederer
single-failure-proof crane trolley and main hoist system meeting the guidelines ot Regulatory
Guide 1.104, “Overhead Crane Handling Systems for Nuclear Power Plants.” and NUREG-0554.
“Single Failure Proof Cranes for Nuclear Power Plants,” was installed. The design of the Ederer
hoist and trolley system was evaluated in a Staff Safety Evaluation Report (SER) of the Generic
Licensing Topical Report EDR-1, Rev. 3. for Ederer’s Nuclear Safety-Related Extra Safety and
Monitoring (X-SAM) Cranes, dated August 3, 1983.

The trolley system was installed on the existing bridge; the bridge itself was not replaced. A
seismic analysis was performed to verify that the reactor building overhead crane would be
capable of safely supporting its rated load during a seismic event after installation of the new,
heavier, single-failure-proof trolley. This calculation concluded that the combined vertical and
horizontal stresses developed in an operational basis earthquake (OBE) and a design basis
earthquake (DBE) are within the allowable stress limits defined in Crane Manutacturers
Association of America (CMAA) 70 - 1975 (Specification for Electric Overhead Traveling
Cranes). This analysis was not reviewed by the NRC.

Calculation for Reactor Building Crane Girders

The purpose of the calculation is to check the design of the reactor building crane girders for the
increased loadings imposed by the trolley upgrade. The calculation utilizes standard engineering
practice and follows analysis methods described in previous DAEC calculations. Conservative
inputs and assumptions are used throughout this calculation. Specific assumptions include:

o CMAA #70 1975 edition was used.

e UFSAR earthquake accelerations are used for the reactor building and runway.

e Vertical accelerations of 0.09g OBE and 0.18g DBE are used. The vertical seismic load
combinations include the weight of the crane and the lifted load (100 tons).

¢ The horizontal accelerations used were 0.60g OBE and 1.20g DBE at the crane level. The
lifted load and lower load block are assumed to be decoupled from the bridge and trolley
with respect to horizontal earthquake accelerations.

The new analysis concluded that the existing crane girders are adequate. The girder combined
stresses were shown to be less than allowable stresses. Deflections are less than allowable.
Wheel loads are higher than recommended. possibly increasing wheel wear by a small amount:
however, this is judged to be acceptable given the number of maximum rated lifts over the
remaining plant life. Diaphragm spacing is greater than recommended (because of the increased
trolley wheel loads), but is acceptable by similar reasoning to the wheel loads above. End truck
stresses are less than allowable. The girder to end truck connections are acceptable.
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Calculation for Reactor Building Structure

The purpose of this calculation is to check the design of the reactor building structure tor the new
loadings imposed by the 100 ton capacity single-failure-proof reactor building crane. The
calculation also evaluates the design condition of maximum lifted loads during a seismic event.
The calculation utilizes standard engineering practice and follows analysis methods described in
previous DAEC calculations. Conservative inputs and assumptions are used throughout this
calculation. Specific assumptions include:

e Vertical accelerations of 0.04g OBE and 0.08g DBE are used. The vertical seismic load
combinations include the weight of the crane and the lifted load (100 tons).

e The horizontal accelerations used were 0.35g OBE and .70g DBE at the crane level and .52g
OBE and 1.04g DBE at the roof level. The lifted load and lower load block are assumed to
be decoupled from the bridge and trolley with respect to horizontal earthquake accelerations.

The analysis concluded that the existing crane runway girders and rigid frame are adequate. The
reactor building crane support structure is adequately designed for the increased weight of the
replacement trolley and for all appropriate load combinations. including maximum lifted load
plus seismic.
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and Static Load Test Procedure
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1. OBJECTIVE OF CALCULATION

The purpose of this calculation ts to check the design of the Reactor Building crane girders for the
increased loadings imposed by the trolley upgrade installed in 1984. The upgrade replaced the
original P&H Hamischfeger trolley with an Ederer XSAM single-failure-proof trolley, which
weighs 20.800 pounds more than the original trotley. The original P&H trolley weighed 65,100
pounds (Ref. #3. pg. 11). S&W Report No. 12133.1004-S(C)-1, Rev. | (Ref. #1) reported a trolley
weight of 82,000 pounds (an increase of 17,000 pounds), as indicated in several DAEC calculations.
However Attachment #1 and Ederer Drawing A1315! indicate an as-built trolley weight of 85,898
pounds as used in this calculation, for an increase of 20,800 pounds from the P&H trolley.

The calculation is a follow-up effort to the S&W Report No. 12133.1004-S(C)-1, Rev. | (Ref. #1).
The calculation provides a new and more detailed study of the structural adequacy of the Reactor
Building crane girders for the increased weight (21 kips) of the trolley. The calculation also
evaluates the design condition of maximum lifted loads during a seismic event.

The following specific points will be addressed by this calculation:

o Design check of crane girders (including rail) using increased trolley load of 20,800 Ibs.
¢ Design check using revised trolley wheelbase geometry

o Design check for unequal wheel loads

Design check for locations of wheel loads at worst-case positions along the girder
Design check of welds at girder web to flanges

Design check of diaphragms and stiffeners

Provide reference to seismic documentation (UFSAR and specifications) in calculation

2. CALCULATION METHODS/ASSUMPTIONS

The calculation utilizes standard engineering practice and follows analysis methods described in
previous DAEC calculations. Conservative inputs and assumptions are used throughout this
calculation. Specific assumptions. are identified below:

e CMAA #70 1975 edition (Ref. #12) is to be used

* Vertical earthquake accelerations include the lifted load and the hook

e Horizontal earthquake accelerations exclude the lifted load and the hook

e The earthquake accelerations to be used are from Referenices #14 & #15 and are specific
to the crane girder. The UFSAR (Ref. #2) accelerations are used for the reactor building
and runway only
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3. SOURCES OF DATA/EQUATIONS

Vertical impact is 15% of the rated load. Lateral loads are 2%4% of live & dead loads. Deflection
ailowance 1s 0.00125 inches per inch of span.

The list of references used in this calculation is shown below in Section 3. This caiculation uses
vertical accelerations of 0.09g OBE and 0.18g DBE (Ref. #14 & #15). The vertical seismic load ‘
combinations include the weight of the crane and lifted load. The horizontal accelerations used were
0.60g OBE and 1.20g DBE at the crane level. Horizontal seismic loads include only the dead loads
of the trolley and girders (i.e., not the lifted load or hook). The lifted load and hook in horizontal
seismic load combinations are typically not included since they are free to sway.

4. CONCLUSIONS - : S

The analysis of the existing crane girders were shown to be adequate as designed. The girder
combined stresses were shown to be less than allowable stresses (see page 13). Deflections are less
than allowable (see page 19). Wheel loads are greater than recommended. possibly increasing wheel
wear by a minor amount. This is judged to be acceptable given the number of maximum rated lifts
over the remaining plant life (see page 19). Diaphragm spacing is greater than recommended and
diaphragm thickness is less than allowable (both because of the increased trolley wheel loads), but
both are acceptable (see page 16) by similar reasoning to the wheel loads above. End truck stresses
are less than allowable (see pages 20 & 21). The girder to end truck connections are acceptable.

5. REFERENCES

L. Phase [ Structural Evaluation Report for DEAC Reactor Building Crane Bridge
Girders. Duane Amold Energy Center, 12133.1004-S(C)-1, Rev. 0. dated 06/04/01

2. DAEC UFSAR. Sections 2.5 Rev. 14, 3.7 Rev 14 and 3.8, Rev. 12

3. Bechtel DAEC Calculation 3-F-6, Rev. 0, dated 05/08/70, Crane Frame (Space Frame)
Reactor Building

4. P&H DAEC Culculation M-023-051, Rev. 3. dated 11/14/84. Reactor Building Crane

5. lowa Electric Light and Power Company DAEC Culculation C-85-19, Rev. 0, dated

07/18/85, Static Seismic Analysis of Rx Bldg. Overhead Crane

6. lowa Electnc Light and Power Company DAEC Calculation C-87-14, Rev. 0, dated

12/04/87, Girder Loading for Rx Bldg. Crane

Bechtel DAEC Drawing C-437. Rev. 4, R.B. Craneway Plan & Details

P&H Drawing 28A11849. sheets 1 & 2, dated 02/23/71

P&H Drawing 105A3310. Rev C (M-23-97 Sheets 1&2)

0. P&H Drawing 31A5826-5. Rev A (M23-98-1)

1. Amencan Institute of Steel Construction Manual of Steel Construction. Allowable Stress
Design. 9" edition

. Crane Manufacturers Association of America CMAA Specification #70. 1975

3. John A. Blume & Associates Report DAEC Reactor Building Earthquake Analysis

APED-A61-047, Rev. |

S e e
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14. DAEC Specification 7884-M-23A, Rev. #2 (BECH-MRS-M23A), Technical
Specification for the Modification to the Reactor Building Crane

1S. DAEC Specification 7884-M-23.1, Specific Conditions for Rector Building Crane
Modifications (Engineering Only)

16. Omar Blodgett Design of Welded Structures, 1966

17. William Weaver, Whiting Crane Handbook, 1979

18. P&H Drawing 29E5472, Rev A

6. DESIGN BASIS AND ASSUMPTIONS

1. Design method in general is based upon existing calculations (Ref. #4, #5 and #6) with
allowable stresses from CMAA #70 (Ref. #12).

2. OBE and DBE design earthquake accelerations based on References #14 and #13, and

are specific to the crane girders.

Impact is taken as 15% of rated capacity.

Lateral load is 2.5% of live load and crane bridge.

Trolley load distnibution is based upon email dated 07/28/01 from Jim Nelson of Ederer

to Stephen Parkhurst, Crane & Equipment Handling Specialist (Attachment #1 to this

_ calculaton).

6. E-60xx electrodes used for welding.

bl



STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET

CALCULATION IDENTIFICATION NUMBER

J.O. OR W.0. NO.
12133

DIVISION & GROUP
CIVIL/STRUCT

CALCULATION NO.
12133-88-3

OPTICNAL TASK CODE
A A

PAGE 7
Rev. 0

7. Analysis




STONE & WEBSTER, INC.

CALCULATION SHEET

J.0./9.0./CALCULATION ’NO. REVISION FAGE
45010 61 P 3—5‘./005‘{ SS'E @) ?
'IIPARIIIDA}\ R!V|!'(I/CN!‘CKII /DATE INQEPENDENT REVIEWER/DATE
//“"J 9////200/ [k /}-'-'._. 'A_J.'Z],'a/ /Z‘ te =@ Lm0
SUBJECT / TITLE QA CATEGORY / CODE CLASS
DA Ec CrRAnlE  GiRTER  C ek z
—— ‘Y
DE—TE%MNJQ Sec w0t ///""f/"’t’?’—/c’j A-’.:spdﬂ) -!——>Z
(Fradoes’] {wical P
, b/ ¢L40 Fé_
- . y_43 e | 4
Zr ddl) o e [ S
2 = l f
N
3 3 A
4_‘0 ‘OZ-S%T‘QO ) N 2‘%( Ico)
(e e
- 318 3ot %, L ds jos”
= 1oo” TR "
i L - - ‘“38 d:‘
’ 1
Szt 3R B2 2 L2200 oz
o -
102.5 £
E7
\ . 1 , Y
Ty oo (33s- 2% ), 125(40) \ A
R 0 % s o
. Sreront D End
I\\ = 3?-'43 ' FcocTion
. -
(Rer *8)
6\’! %? “‘[3 y’_:_'__h - [90:;.;,\3

-] j T e e e —




STONE & WEBSTER. INC.

CA LCULATION SHEET 4.0./W.0. /CALCULATION NO. REVISION PASE
- -_— ]
45010 61 12r23 - I5- o )
PREPARER /DATE .lVl(/'ll /CHECKXER /DATE IMDEPENOENT REVIEWER /DATE
“aad S/ 7o/ s Mo o _a \o~0T -0\
SUBJECT/ TITLE QA CATEGORY / CODE CLASS
e ., . .
Lot E e 23 - /

PVE‘/EZM“\/E MOMENT S

Gi1RDER DL
GiRDee = FI. x5
RATE A = p9. 3
mAc/Jm)ﬂ}/: 4.5
mI5C : Z

g<¢’
95L* > UvienCond = 20 - 956 Vi

’

F¥
AD'Y ¢ toad - 0,28 (/5te Herzr (3 Y, Ge_e. Acacw ™

‘f&%ey f, C;t‘r‘feb (44§ (/4"7‘ / )

———

\A/otsf CAce 6:22)5,3 ’e _/,/ (/*/0 :27'!/) /,eg; o ~;fl "é)

wHze, loads Aec FRY~ K/o.c Hwesi™ ? HEECS e vde
G5 9 rfoard € AsT 2L ?J Hook (gk)

wl‘(ﬁ,é s T /0

C.q. D 7845 4o , T2 Teom ottt el

————— e v e

Ipde¢59t

y[usr CASE BFAID/'J(, Due 4o TRec LEY /L(_ /5 wilbn c.g ,F/ LARGeT
wHeee (oad Aeg  PCAced Cy’,.,;m,c AMBeoT { 61 RDF<

et
"f?‘{ ! N:\A-

- T LS9 \:;2
vl X S <
) W 86y o2, 5
AR IO S OX MLV O B A
7 , e e 25 ,

: o 215 d5¥ s43 f0.785 !

DU 2t L &L A S ‘

! 9710 —




STONE & WEBSTER. INC.
CALCULATION SHEET 4.0./%.0./ CALCULATION NO. REVISION PASE
45010 61 ) 2127 D= 9 ;O
PREPARER /DATE REVIEWER /CNECKER / OATK INDEPENDENT REVIEWER/DATE
e =4 - £em R PR S _—Ca \g-or-0\
SUBJECT/ TITLE QA CATEGORY/ CODE CLASS
TP EC e ~ ek /
MAY . Moas NT Dok Y LL §' DL CCevrs O H.22 ’ ( Belou) w”c’é‘a)
sz. = 3 wx (ﬂ-r.) pa Lave s bz’
z 2
= 0.2x Y22 .- 98¢ (9F- ¥ 2) Y422
z A
MDL- = /Sl k-£+
> ‘ ’
Aot R - BE a: #e2rs
f 7 Az 78S

|- 93’

M, . 3/78°°7
e S . -
(7@cLey + ) ,,7= 7eY”" TRecley DL+ L0
* burHe€r.  tori”
/?— &5 7
-F
m‘fmu,c/ s e 784" @ -2% = 24%) raie,
a9 K(J. ,dﬁ. De sty
©
I et
P:¢s9-50: 139" ~ Lean<
Méu—"f y 3/?00’ 90?.9 T 2249 % FT LY .
o ——
/14,,?,,6, = 5% oF LaTed Apac Ty
= ./{x 2269 . 3(/0'{ r£Er
MLATFtaL « 20% (u- ) - L02S (3178 062) = Jo8 5
OBE 4(&6&; (/Zt’f:jV) /Q/Gel? B dédj
?/'r'.er -0 0/,
DRE A(’cn, //u,;: /.2'5
/

V&IZ/ -0, /f;



STONE & WEBSTER, INC.

CALCULATION SHEET J.0./W.0. /CALCULATION MO, REVISION rASE
25010 61 B Lo 2
Pl(?ll!l/bl‘l’y , REVIEWER /CHECKER /DATE INDEPENOENT REVIEWER /OATE
- AT N AL X ‘0 -0t-ol
SUBJECT/ TITLE QA CATEQORY/ COOZ CLASS

(/”o&:l/ur PA/CLUDG'S Sear (049]: 0_09(//6-,2_* 3’;?/‘- 3906 £ S

( Mase 241,‘,4 CNesreers tLimr]. Oca(/62+289): ,s2¢3K7T

(Mpse) pogr=  O18(11622372)< 182772

6’1565-)/1-:,3 - L2 (V2. 903S) s psk it




STONE & WEBSTER, INC

CALCULAT'ON SHEET 4.0./W.0. /CALCULATION NO. REVISION PAGE
45010 61 ,7132- ::3 o /z
PREPARER /DATE / / REVIEWER /CNECKER /OATE INDEPENMDENT REVIEWER /OATE
Pl :1; 12f2ve/ - »'/"‘ L, e le =0 "-9\
SUBJECT/ TITLE - QA CATEGORY/ COOE CLASS
T RE REOR £ R /
DF?’EZM A€ STEECS S
o - Meivz . 724"
= @zz/
¢ = 3/78x12 AVE R
u— ———————
G221
. KSe
@wr #8902 . 1P
&Z21
, kse
02:43 226F 12 - 7/,35’ Se
0.44/ 22/
rea
e = 3B . 000"
&22/
= . fSc.
(4 TELQ /______o?l{x'/z 0.6%
/907
{055’\/ = iz‘ 26 i . ?fks‘—
G227
Come-f = /24302 - 7ok
/90
Opme - 32/2.2 )57 rse
(221
(DBE' W - 2‘/(‘?—/.": = /5.‘67[ £se
JG0F




CALCULATION SHEET STONE & WEBSTER. INC.

J.0./W.0./CALCULATION NO. REVISION PASE
— e = 'z
; B - AS
45010.61 e CS - <D <
PREPARER /OATE , REVIEWER /CHECKER /DATE INDEPENOENT REVIEWER/DATE
oL /1P Tao/ . s Hea @770, La \@-oL-ey
SUBJECT/ TITLE , QA CATEGORY / COOE CLASS
T A R mas g Ce 2D e A /

D¥rE@m i e ComBin/4TIGA)S

(Br%a5)  m .l - oBE < woaky STRESSES  leanCe™

DL o+ ¢ = 7_))35 < /507% kAAz/~l STRESSES (.C, dﬁ/

/3: J/Zf,‘/) L o4 L -

ImpAcT S WORKiwy STRESSES Zc </
DL+l * LAaTéxar- < \a/ﬂx‘(&-; Srecssec- - - Z.C. "#Z
AlLLowace sS7EéSsE
\ﬁ(,zz ~y STRASS (’C"F "7) s 1R C ko TENIS 10 Az
2K :

”

—~—

\
Set 2.3.3./.3 p 8L < 3¢ b: Dor BRI wes R =3

,5/ .28 5D C = THCEwéss Flane
2

= 125"
- L Al ks
P C

S He s = /3-st°.

8;/41//\'; H 24‘7/1(5‘

i SI‘ rs.

e #rzaf s .03 e 064 G035 < T 4y
s ¢ *Z zzdv 4,3 & sy FoS kst < 76 o,
(.C %3 zef » 4.3+ 075+ LI LA o 74 ok,

é(,”d</ 2z + (03 r 157 # /_Sfé‘/-' b..75’.52k5' < /7_0,/{,26_,/




STONE & WEBSTER, INC.
CALCULATION SHEET J.0./W.0./CALCULATION NO. REVISION PACE
45010 61 7 22- Z5-Z - /C&’
PREPARER /DATE L REVIEWER /CHECKER /DATE INDEPEMDENT REVIEWER /OATE
//'LIH —hgiTe ! jolen 7 e Ry X L0 . ot -0\
SUBJECT/ TITLE QA CATEGORY/ CODE CLASS
,,’HF(_ ali e il e Y ;
/ ] r
oA F Farie de C T lnrs /(”—-2(4.",2 Set333 1Y F
- #
73 /a ?9
5‘/4(,»\'4 8B -/)ud. < /o?,' oo S
- w <‘: _{(urm../ e dueul r:-‘ /&:c . ?Ag)
L8 3 v‘/: w}w'/ Z«:4b} ((.BS.) ["/0 /e/%c:’_
/35 Zaw. | S /7.3 :a .

\\/ : 78 deo LS

5’/0‘,‘ oy $ 22, 9 Al ruat ;;7“..3 A’”"’/?w. Ze i
4
05/ St £ r“j/'-'/-”x.c\ ‘%’m/ _"ilizz-—: D//J. S',‘)Acm? ¢
Bl/ F‘/&INGF/"M"!’ TUB e masT ZY mex  mesT L LEED
THickaléss of T4 SO ke T - 'f; I wﬁfc /ad
T T3 obn ~rd M zG-‘/k:’ P
78.4
2¢.4% = 4l
'] " &
Ea(s% e 2x1%") 35 Rare
RAKE < 5%
= 789 0. 3%
2/ x # 2(‘, / l‘/q"\"bp FLANGE
oo [~ iy
/4(TUA-L f’: 5 EK $ L \ Zﬂ
“\ e _____+ Fa
26-.37 B - e
THickness  Uwpés = '3__'__5. . 2.9%
. 29
ey “<E
Ay oy, € Bee ol
ot R zon 7P o % 298
;\L/ AR STREST . ‘.7, /7 95/ ~ [ VE R
’ 27T (€T ML)
;’..//41'/ } st £ S Al Y W“(‘éc. loadg ; /BFAJ..«}
:?: - =, _‘j \/ ~ -~
Sraess sz T T e o7 heed | Junier e LE A

7



STONE & WEBSTER, INC.

CALCULATION SHEET 4.0./W.0. /CALCULATION NO, REVISION Y13
4501081 L N o /¢
PREPARER /OATE . .y REVIEWER /CHECKER /DATE IMDEPENDENT REVIEWER/DATE
Al Zitelreer P AR Xa \e~oL -0\
SUBJECT/ TITLE ’ ) QA CATEQQORY / COOE CLASS
T Al oaile i b Qe e

'ALLJZ Taks o Liva L, ;Ddo-/ w- 8- x - [/; - ££2

= P gyt L oz’
Gery

A« 0ms’s 02w . dzzy”- 0T < [ oy

ok TBoer € wilcte. Load S, [eowmm iuTE€D JALUES
(BE 2 Tak L3 5 AL m L]

JAAX wl/eu, Cewd = 73 ‘/*
Bod. *E 4ys 'y Echrr Cak.)

A X IG‘OM%-b (2/’,0’ , /35'#/?41L . Ceags A l) = Fsie ¥
" FIy 14
Feo— wt-/,rm‘: ﬂLpe‘/"/ /s 4 GurDE ... T [fotamsd  ISED

IN DT Rnicssny THe Vl100S [reomnenDEs wiie [fosaL /S

FM/?’I{/ \_'44{ - N

Wl TIxg &]ﬁvues BY craray THar =y FrCee Do~y Z(.Mn.—..),,)
Meee  loans THE USEx mA)  sge m0Re  yicAe ol THE

wheeLs sar THes CASE | DuE 7O smfre QuANCY oF OSE,
THe  wéde  Thved B minton blem  THE Bipa,nny Life

P

2 THM AN T

ﬂ#teﬁq ,4L77/on5// ﬂé 72%445/ loads ,I Aoréc  Thqa

fleCommeuDe D S/ ok, BV TUDLEmE T

é’vvfrun,n\, (oM € ’d"'f;\;»/f'." , XS4 A Taseibu ke Jeans
Ate  Aectmmie  ie . mecundie AT S S
i ot




STONE & WEBSTER. INC.

CALCULATION SH EET 4.0./7%9.0./CALCULATION NO. REVIBION PAGE
45010 61 Toon G & 70
PR(’AI!I/DAT" ) . REVIEWER /CHECKER /’DAT!. . INDEPEMOENT REVIEWER /DATE
PO AR SRNY A R WY ig~ot—0!
SUBJECT/ Tlll‘; . N QA CATEQORY/ COOE CLASS
P;:(, ~ (RPEPY P . » o R /
e & ¢ - 51,074 1335+ 1o T2 205‘.%9.
Clecie Fd TRUC K ( Ce r ’7/{ /o) ORE ¢
S . — TR l0z+133.0 + 32793 2224,
il
— ;
i j
Y ree i
9|/ " )
e 3
P
T
=
‘ .-
Seoronl o i

)\IUTG_ . 1?.:‘ x. ',‘,ch.‘r'lv/
{A/cn?mAL AL tonARES

SFG"’. ."/'2.’,;-'_7‘5,;— — £
- /.’ j ,
Iz S5 -2Y L 7 W
= /7 —

i3

[}

J
51T 0. VETI

o e e e

S, -

BASE
- c -, -y _{"f;‘ (o N/.A‘f /.»-‘L'24¢
o
5579 :a

e

2%
RS
0 >E " - -k
ZE L . eser W) . Zem
7 i

~ . ke

_r;—‘ . M/§ - 83’} ke < /;C. ,_‘)‘t”,
I

M 39277

‘ rse
é: 9’0({_' - < /5—»' ’:’(, 2614 0K//



STONE & WEBSTER. INC.

CALCULATION SHEET J.0./9.0./CALCULATION NO. REViISION PASE
45010 61 ’:/_2_7 - 585 7 o 2 /
PREPARER /DATE — REVIEWER /CHECKER /OATE INDEPENDENT REVIEWER/DATE
‘ ./'7“" ‘7-’""690 4 P! . (_AA_ .7":’/: o Xa \Q=~0% -0 |
SUBJECT/ TL‘;LE QA CATEGORY/ CODE CLASS
TAEC ok L A ;

SHene  oVie  wotvec

A A
oRkE ¥i
~— 2 ‘hzsv9) « uz7*

Ly §69° < 327 ey

e M (7o) a2 ®

.

r k):.
£, G4 < /4Sv 2z <y
Vel ' o . , -
5‘4/(’72/@,4/46- lerutii,. - B4 '/) St At -
. —_— N L
. / .
- . ) _ ¢
2w B FA oY e Vﬁu T 7 206" /512 G eadd

T2z A )
/5“7 A3z ) Tera FQ  (oar L zetstz - Fe2.4"

plAx  Hoew T (o - pT9° 2B <€ Zez ot ok




DOCUMENT NUMBER: CAL-C01-002

Title: REACTOR BUIL

Contents :

NE SUPPORT STRUCTURE DESIGN CHECK

REV DATE

REVISION

DFT.

ENG.

1 7-29-2001

ISSUED FOR DDC-260

PAW

T




STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION TITLE PAGE

CLIENT & PROJECT

DAEC — DUANE ARNOLD ENERGY CENTER - UNIT NO. 1

PAGE 1 OF 108
PLUS 3 PGS OF ATTACHMENTS

CALCULATION TITLE
QA CATEGORY (X)
REACTOR BUILDING CRANE SUPPORT STRUCTURE DESIGN CHECK X | -NUCLEAR
T SAFETY RELATED
__ Il _ W __ OTHER
CALCULATION IDENTIFICATION NUMBER
J.0. ORW.O. NO. DIVISION & GROUP CURRENT OPTIONAL OPTIONAL
CALC. NO. TASK CODE WORK PACKAGE NO.
12133 CIVILUSTRUCT SS8-1 N/A
APPROVALS - SIGNATURE & DATE CONFIRMATION
REV. NO. SUPERSEDES | REQUIRED (X)
PREPARER(SVDATE(S) | REVIEWER(SVDATE(S) INDEPENDENT OR NEW CALC. NO. YES NO
_ REVIEWER(SYDATE(S) | CALC. NO OR REV. NO.
M.N. Scacco M J 0 N/A X
9/27/01 /Hex.-:w Ro6R. Ua
M whiz refolfe/ - - -
mA: |
DISTRIBUTION
COPY COPY
GROUP NAME & LOCATION SENT GROUP NAME & LOCATION SENT
(X) X)

RECORDS MGT. JOB BOOK ORIG

FILES (OR FIRE FIRE FILE X

FILE IF NONE)
S. M. Macie X




STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET J.0 VO CALCULATION NO. REVISION PAGE
12133 -SS -1 Q 2
PREPARER/DATE REVIEWER/CHECKER/DATE INDEPENDENT REVIEWER
M. Scacco 9/27/01 Tk ol /gy & I sotilol
SUBJECT/TITLE QA CATEGORY/CODE CLASS
(DAEC - Reactar Building Crane Suppoc Structure Design Check |
TABLE OF CONTENTS AND HISTORICAL DATA
(Revisions, Additions, Deletions, Etc.)
PAGE REVISION
NO. DESCRIPTION NO. DATE REMARKS
1 Calculation Title Page
2,3 | Table of Contents and Historical Data
4 Record of Revisions
5,6 | Calculation Summary
7 References
8 Record of Confirmations
9 Criginal Design Assumptions
Body of Calculation
10 Design Basis and Assumptions
11, 12 | Loads for Computer Input
13 Troiley Weight Distribution
14 - 17 | Crane Wheel Geometry and Load
Distribution
PART 1 - Analysis of Crane Runway
Girder
18, 19 | Crane Runway — Section Properties
20,21 | Whee! Placement on Runway
22 DAEC Crane Runway ~GTSTRUDL Model
23-37 | GTSTRUDL Run -Crane Runway
38 Discussion of GTSTRUDL Resuits
39-43 | Structurai Analysis of Runway Beam
PART 2 - Analysis of Crane Support
Rigid Frame
45 - 52 | Basic Load Development for Frame




STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET 3.0.W.0/CALCULATION NO. REVISION PAGE
12133 -SS -1 0 3

PREPARER/DATE REVIEWER/CHECKER/DATE INDEPENDENT REVIEWER

M. Scacco 9/27/01 Dm0l /o L. 8 wder

SUBJECT/TITLE QA CATEGORY/CODE CLASS

[DAEC - Reactar Building Crane Suppart Structure Design Check 1

TABLE OF CONTENTS AND HISTORICAL DATA

{Revisions, Additions, Deletions, Etc.)

distribution-Email
From Jim Nelson/telecon from S. Macie
dated 7/24-2 pages

PAGE REVISION
~NO. DESCRIPTION NO. DATE REMARKS
53,54 | GTSTRUDL Model — Rigid Frame
55-69 | GTSTRUDL Run - Rigid Frame
70 Conclusions — Rigid Frame Analysis
PART 3 - Anaiysis of 4-Frames w/
Bracing for DBE Loads
72 -75 | Load Development — 4 Frames
76-80 | GTSTRUDL Model - 4 Frames
81-98 | GTSTRUDL Run - 4 Frame Analysis
99-101 | Runway Bracket Design Check
102 Transfer of Laterai Forces
103 Bearing Stiffener Check
104-106 | Check of Girder Splice — Rigid Frame
ATTACHMENTS
1.2 Attachment 1 - Ederer Crane Trolley Load

Attachment 2 — Vulcraft Roof Deck Data
Sheet -1 page




STONE & WEBSTER ENGINEERING CORPORATION

CALCULATION SHEET J.O/W.OJ/CALCULATIONNO. REVISION PAGE
12133 -SS-1 0 4
PREPARER/DATE REVIEWER/CHECKER/DATE INDEPENDENT REVIEWER
M. Scacco 9/27/01 //;\M N 0/t /o / L. IR 10/1 /0 ¢
SUBJECT/TITLE QA CATEGORY/CODE CLASS
DAFC - Reactar Building Crane Suppart Structure Design Check |
RECORD OF REVISIONS
REVISION 0

Original Issue




STONE & WEBSTER ENGINEERING CCRPORATION

CALCULATION SHEET 4.0 /W.Q/CALCULATION NO. REVISION PAGE
12133 -SS - 1 0] 5
PREPARER/DATE REVIEWER/CHECKER/DATE INDEPENDENT REVIEWER
M. Scacco 9/27/01 TDmd 0l fe &R salifar
SUBJECT/TITLE QA CATEGORY/CODE CLASS
{RAEC__ Reactar Building Crane Suppart Structure Design Check !

CALCULATION SUMMARY

OBJECTIVE OF CALCULATION:

The purpose of this caiculation is to check the design of the Reactor Building structure for the new
loadings imposed by the 100 ton capacity Reactor Building crane. The new loads are the resuit of
increased weight associated with the replacement single-failure-proof trolley installed in 1986.

The caiculation is a follow-up effort to the S & W Report No. 12133.1004-S(C) - 2, Rev. 0 (Ref.#1).
The calculation provides a new and more detailed study of the structural adequacy of the Reactor
Building crane runway and support structure, for the increased weight (21 kips) of the trolley. The
calculation also evaluates the design condition of maximum lifted loads during a seismic event.

The following specific points will be addressed by this calculation:

» Design check of crane runway (including rail) and runway support structure using
increased trolley load of 20,800 Ibs.

» Design check using the revised troiley wheelbase geometry.

¢ Design check for unequal wheel loads.

» Design check for iocations of wheel loads at worst-case positions along the runway
girders.

» Design check of weids at runway girder brackets and bearing stiffeners due to
increased loads.

» Provide reference to seismic documentation (UFSAR) in calculation.

» Re-compute seismic load combinations using vertical accelerations stated in UFSAR.

» Design check of the capability to transfer lateral loads from the crane to the runway
girder.

CALCULATION METHOD/ASSUMPTIONS:

The calculation utilizes standard engineering practice and follows analysis methods described in
previous DAEC calculations. Specific assumptions, as required, are identified within the body of
the calculation. Conservative inputs and assumptions are used throughout this calculation.

The original design assumptions were used for this analysis. They were taken from Ref. #4 and
are listed on page 7 of this calcuiation. The analysis method used for this calculation is both hand
caiculation and GT STRUDL Version 25. Additional assumptions and discussion of analysis
methods are given on page 10 of this calculation.

SOURCES OF DATA/EQUATIONS:

The list of references used in this calculation is shown on page 7. This calculation uses vertical
accelerations of .04g OBE and .08g DBE (Ref. 10, page 5). The vertical seismic load combinations
include the weight of the crane and the lifted load. The horizontal accelerations used were .35g
OBE and .70g DBE at the crane level and .52g OBE and 1.04g DBE at the roof level. Horizontal
seismic loads include only the dead load of the crane (i.e., not the lifted load). The lifted load in

-
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honzontal seismic load compinations is typically not inctuded due to the fact that the hanging load
s free to sway.

CONCLUSIONS:

The analysis of the existing crane runway girders were shown to be adequate as designed. The
combined stresses were shown to be less than the allowable stresses. See pages 41 - 43.

The rigid frame bents were then analyzed using the worst case loads from the runway analysis and
were found to be adequate as designed, except for the DBE load combinations which were found
to exceed the allowable stresses, when only one frame is considered. A new analysis was then
performed which considered the contribution of the roof bracing and end walls. This analysis
proved that the design is adequate for the DBE load cases as well. See pages 44 — 398.

The haunch at the top of the columns in the rigid frame was simplified for the analysis. This was
considered a conservative approach. since the critical sections for moment were located in the
transverse girder and the column base.

Connection details were then checked and found to be adequately designed. See pages 99 -106.

The Reactor Building crane support structure is adequately designed for the increased weight of
the repiacement trolley and for ail appropriate load combinations, including maximum lifted load
plus seismic.

The foundation design was not investigated, because the increase in column forces due to the
increased trolley weight was not of significant magnitude to warrant a new analysis.
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ORIGINAL DESIGN ASSUMPTIONS (Ref. #4, page 5) (comments in parentheses)

1.

2.

SLoO~NO

fmpact wiil be considered for the design of the crane runway girders and the related
connections but not for frame design.

Lifted load will not act simultaneously with Tornado and Earthquake. The (bridge and)
trolley is in stored position. (no /ateral force and impact)

One third of siding area (considered) left (intact) for tomado. No roof suction is
considered for this case.

Earthquake force is assumed to concentrate at the rigid frame at two points. El. 876'-6"
and El. 894'-8". (these elevations were modified slightly to coincide with as-buift
condition, see page 10, item 8 for details)

Roof loads are assumed to be uniformly distributed directly to the rigid frame. Purins
and other bracing members do not take-extemnal load in the computer analysis. -Purlins
will be analyzed manually. (purfins were not in the scope of this calcuiation)

Assume that the roof girders are level. ( actual roof slope was modeled in GTSTRUDL)
Ends of purlins and all bracing members will be released, hinged ends.

Assume that it is a space frame.

Wind force is assumed to be uniformly distributed directly to columns.

Assume that roof loads and parapet loads lumped at El. 894’-8".

Column, siding, and crane lumped at El. 876-6". (efevations were changed slightly to
match as-built elevations)
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STATIC LOAD TEST PROCEDURE FOR NEW REACTOR BUILDING CRANE

Before the static load test is performed, all {nspections and non-load
pre-operationa] tests shall be completed and documented,
SCOPE

Prior to declaring the crane operational, 2 static load test must be
performed on tne crane to verify its structural and camponent fntegrity.
This test procedure was deveioped by Design Engineering with input

fram Ederer Inc. Procedure No. 250, Test Sections 250.14 and 250.15. Test
Section 250.14 is designed to test the integrity of the bridge and trolley
structures. Test Sect ion 250.15 is designed to test the trolley and
bridge components by moving the bridge and trolley while suspending a test
load. Oue to the conf iguration of the DAEC, Test Section 250.14 cannot be
performed without bringing the test load to the refuel floor. Therefore,
this procedure shall combine Test Sections 250.14 and 250.15 to minimize
the movement of the test load.

During the load test the ambient temperature on the refuel floor must be
lowered to 50°F (+5°, -0°) to fulfill a commitment made to the NRC.
(Reference the OCP form, page 5.) All tests shall be performed under the
supervision of the Ederer Field Engineer. The Responsible Construction
Engineer (RCE) shall be responsible for the overall coordination of the
testing. Operations shall be responsible for the actual operation of the
crane.

EQUIPMENT REQUIRED

The equipment required for the static load testing shall include but not
pe limited to the following:

A. Test platform for supporting test weights (see Attachment [ for
requirements). '

8. Assortment of test weights in arrangements of approximately 6.25, 50,
100, and 125 tons (see Attachment 1 for details).

ADDITIONAL RECOMMENDATIONS

A. To successfully satisfy the requirements of the Ederer procedures, the
tests only need to be performed with a test load weight of 1.25 times
the crane ratina (6.25T, 125T). However, Design Engineering
recovmands that for the main hoist the test be run with increasing
amounts of weight (507, 100T, 125T) to provide greater assurance that
the trolley and bridge will support the 1257 load. This procedure has
been developed based on this criteria. If DAEC personnel feel that
only the 1257 test is required, consult Design Engineering for
resolution. :
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B. Ouring the load test, Design Engineering recommends that personnel
traffic in the Reactor Building be kept to a miwimum and personnel be
restricted from the load path on floors below elevation 855'-0".

C. Attachment 1 provides the various configurations of weights required
to obtain the 6.25, 50, 100, and 1257 test loads. Recommended methods
for stacking the weights are also provided; however, the field may
ytilize other methods if desired. '

4.0 LOAD TEST FOR MAIN HOIST

A. 50 Ton Test Load

1. Connect the main hoist hook to the 50 ton test load and raise the
test load approximately 6" above the 757'-6" floor using the
slowest hook speed. To satisfy the requirements of Ederer
Procedure 250 (Attachment I to Index Item 3.02), Test Section
250.14.c and Test Section 250.15.b, the test load shall be
suspended approximately 5 minutes to ensure that the brakes are
able to hold the load. If the hoist is not able to 1ift and hold
the test load, refer to Section 251.12 of Ederer Procedure 251
(Attachment Il to Index Item 3.02) for adjustment. The RCE shall
verify that the crane is able to hold the load and that any
adjustments have been completed.

& ﬁ?_ L= 2-2$

Sigr . RCE/Date

2. Raise the test load approximately 3' off of the floor, hold the
load and then lower load using the slowest hook speed. After load
speed has stabilized, stop the test load and ensure the brake
nolds the load. The RCE shall verify that the brakes were able to
stop and hold the test load.

C g /-85
%igned? RCE/Date

3. Raise the test load up to the refuel floor using the slowest hook
speed and follow the load path shown on Fig. 1. After completing
the load movement on the refuel floor, the test load shall be
lowered back down the equipment hatch at the slowest hook speed
and set on the 757'-6" elevation, in the location shown in Fig. 2.
The RCE shall verify that during the 1ift and trolley/bridge
movements, the crane operates smoothly and performs normally.

- 55%7— =205
Cgigned: RCE/Date

B. 100 Ton Test Load

1. Perform the test described in Section 4,A.1 above for a 100T test
load. The RCE shall verify that tne crane is able to hold the
load and that any adjustments have been completed.

_éz_z%_ L-to-45
igned :“ RCE/Date
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Perform the test described in Section 4.A.2 above for the 100T
test load. The RCE shall verify that the brakes were able to stop
and hold the test load.

e /’/O‘AEf
égned: é RCE/Date

Perform the test described in Section 4.A.3 above for the 1007
test load. The RCE shall verify that during the 11ft and
trolley/bridge movements, the crane operates smoothly and performs
normally.

2 ;?C;w/ [eto-85"

Signed QCE/Date

C. 125 Ton Test Load

1.

2.

3.

Perform the test described in Section 4.A.1 above for a 1257 test
load. The RCE shall verify that the crane is able to hold the
load and that any adjustments have been completed. The RCE shall
verify that the checklists and Test Sections 250.14 and 250.15
have been filled out. B esaer

,&i.é@%;f‘ (—ro-8
i RCE/Date

Signed:

Perform the test described in Section 4.A.2 above for the 1257
test load. The RCE shall verify that the brakes were able to stop
and hold the test load. The RCE shall verify that the checklists
in Test Sections 250.14 and 250.15 have been filled out.

Cé;t;jféé!k /-

Signed? RCE/Date

Perform the test described in Section 4.A.3 above for the 1257
test load. The RCE shall verify that during the 1ift and
trollaey/bridge movements, the crane operates smoothly and performs
normally. The RCE shall verify that the checklists in Test
Sections 250.14 and 250.15 have been filled out.

Signedf’rRCE/Date

5.0 LOAD TEST FOR AUXILIARY HOIST

A. 5.25 Ton Test Load

1.

Connect the auxiliary hoist hook to the 6.25 ton test load. Raise
the test load approximately 3 ft. off of the 757'-6" floor usimg
the slowest hook speed and stop the load and hold for
approximately 5 minutes. The RCE shall verify that the brakes are
able to hold the load without lowering the 1oad The RCE shall

LRy idme b
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perform the test described in Section 4.A.2 above for
The RCE shall verify that the brakes e able to stop
e test load. .

Signed: RCE/Date

3. Perform the test des
test load. The
trolley/brid
normally

cn 4.A.3 adove fur the 1007
shall verify tha ring the 1{ft and

fiovements, the crane opera moothly and performs

_€igned: RCE/Date
125 Ton Test Load

1. Perform the test described in Section 4.A.1 above for a 1257 test
load. The RCE shall verify that the crane is able to hold the
load and that any adjustments have been completed. The RCE shall
verify that the checklists 8ad Test Sect fons 250.14 and 250.15
have been filled out. 2 Buser

CAR O '/3&/9’
Signed: Fﬂ:E/Date

2. Perform the test described in Section 4.A.2 above for the 1257
test load. The RCE shall verify that the brakes were able to stop
and hold the test load. The RCE shall verify that the checklists
in Test Sections 250.14 and 250.15 have been filled out.

?&g Berarean _1/36/85
igned: ﬂIIDate

3. Perform the test described in Section 4.A.3 above for the 1257
test load. The RCE shall verify that during the 1ift and
trolley/bridge movements, the crane operates smoothly and performs
normally. The RCE snall verify that the checklists in Test
Sections 250.14 and 250.15 have been filled out.

Bergpan | / 26/85~
Signed: /Date

5.0 LOAD TEST FOR AUXILIARY HOIST

A.

§.25 Ton Test Load

the auxiliary hoist hook to the 6.25 ton test load. Raise
the test io0 imately 3 ft. of f of the 757'-6" floor using
st d for

< shall verify that the brakes are
without lower he load. The RCE shall
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ensure that the checklists on Test Sectfons 250.14 and 250.15 have
been filled out.

Q %Z’ 2-20-7Y
Signed: “RCE/Date

2. Lower the test load using the slowest hook speed., After the hook
speed has stabilized, stop the test 1oad and ensure the hrakes
hold the load. The RCE shall verify that the brakes were able to
stop and hold the test load. The RCE shall also verify that the
checklists in Test Sections 250.14 and 250.15 have been filled
out.

% kr3oLY
igned: ¥ RCE/Date

NOTE: It is not necessary to raise the 6.25 ton test load to the
refuel floor. Lifting the test load close to the 757'-6"
floor will sufficiently test the auxiliary hoist
components.

Attachment:

I Platform Fabrication/Testing and Test Weight Transportation/
Arrangement

Figures:
1 Static Load Test Path for the New Crane Trolley

2 Test Weight Location on 757'-6" Floor
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Attachment [ to Static Load Test Procedure

"y

PLATFURM FABRICATION/TESTING AND
TEST WEIGHT TRANSPORTATION/ARRANGEMENT

B rca  2a4-t revo

The test weights and associated lifting bai@win be delfivered to the
DAEC. (Reference DCP Index Item 8. A1l required equipment will be
proyided to transfer the weights frGf the yard (Reference DCP Index Item
The transference of the weights from the area outside the fence to
the yard, and from the yard to the reactor building shall be coordinated by
the RCE. A\Fcz-2a4-3 eéve ——e

. TO FORM THE REIQuiee) TesT @)
Note: merting ba i PREWHA be used for loading of the tes Wece-12

we i

gle we
DAPE AL

-~
e lifting platform and 1ifting slings have been designed to support the
125% load with a factor of safety of 10 to 1 as is required by NUREG 0612.
A calculation (DCP Index Item 5.03) defines the platform design. The
lifting platform will be supplied and fabricated in accordance with DCP
Index Item 8.&." In accordance with ANSI Standard N14.6-1978, an
acceptance te$t will be performed on the platform. The platform will be
subjected to a load test equal to 150% of the maximum load to which the
device will be subjected.

Prior to the acceptance test on the platform, QC shall perform NDE (Liquid
Penetrant or Magnetic Particle) on all welds where practicle. If weld is
tnaccessible, a visual examination should be performed on the weld.
Inspect ions shall be in accordance with procedures defined in the Special
Process Procedures Manual 1500 series (latest revision). Location for the
testing should be coordinated with Design Engineering. QC and the RCE
shall verify that all welds have been inspected and are acceptable.

12-17- 55 , Qé’-/ ool i
7
Signed: qQC/Date VSigned: RCE/Date

The load test will be conducted at FMC per OCP Index [tem 8.33.“

The RCE shall coordinate the platform testing witn QC and FMC. The RCE
snall verify that the platform has been tested with a load 150% greater
than the expected maximum Joad (125T) and has successfully passed the
test. .

Siqngz RCE/Date

Subsequent to testing, QC shail perform NDE (Liquid Penetrant or Magnetic
particle) on all welds where practicle to verify their integrity. If a
weld is inaccessible, a visual examination should be performed on the weld,
The examinations shall be in accordance with procedures defined in the
Special Process Procedures ianual 1500 Series (latest revision) QC and the
RCE shall verify tnat all welds have been inspected and are acceptable.

Y2 ANy, D g r9es

Signed: 0C/Date &aned:” RCE/Date
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The slingg_for the platform will be furnished in accordance with OCP Index
[tem 8.0 @Note that the platform will be used for the 1254 1oad test and
the 100% operational test for both the main and auxiliary hoist.

The allowable floor loading on the Reactor Building - 757!.6* level in the
vicinity of the Equipment Hatch has been calculated (OCP Index [tem §.04).
The floor can support the testing platform ana weights in the location
shown in attached Figure 2. The RCE shall ensure that the test weights and
platform are located in this area during the 125% load test and the 100%
operational test.

The recommended stacking sequences for the 5, 6.25, 50, 100 and 125 ton
loads are listed below. It may be necessary for the RCE to coordinate the
use of the tuning weights to obtain a more representative test weight,
(Note: The actual weights are approximate due to the size of the
individual test weights.)

A. Main Hoist

50 Ton Load
Sequence of
Stacking Weight No. Weight (1bs.)

A teg-1204-2
[ AT AN Y

100 Ton Loading

Weight No. deight (1bs.)

Sled/ with semes
sp (4 smededs,
52
54
56
59
75
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125 Ton Loading
Weight No. Weight (1bs.)
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B. Auxiliary Hoist

6.25 Ton

Weight No. Weight {1bs.)

WTH SULING €

Sled ¢ swaceces ¥ ¢700
65 - 5,150

= —503U A Fce-1234-2

.
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12502

-

5 Ton

Weight No. Weight (1bs.)
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Sled)4« swactecss  45782-6700 N
&5 7] S5E56- 1295 \Acm_czq‘ts
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o 4> /

5. After the load and operational! testing has been satisfactorily completed,
the test weights shall be removed fram the reactor building and placed in
the yard. The weights and the bails will be returned to FMC at a later
date per DCP Index Item 8.3.® The RLE shall be responsible for
coordinating the removal of the weights from the DAEC.
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8. Auxiliary Hoist

Weight No. ' “l
iy S <
Sled 4'5.:4\::::&: al

& FCL-1294-2

Tuning Weights . rox; 690-¢sO - REve
R 1256
S Ton .
Weight No. i  Weight (1bs.)

/Jgdjrim«?:f:si_fﬂsz—sn?”
- . 55 71 ol Bpi58e199 \ ‘& ce

73 Funing-Weights——Approx+—100 2000 - 2= 1294 -3
L/\ ‘4070'02'\9,4:3 } eV e

5. After the load and operational testing has been satisfactorily completed,
the test weights shall be removed from the reactor building and placed in -
the yard. The weights and &baﬂs will be returned to FMC at a later
date per OCP Index Item 8.%0. The RCE shall be responsible for
coordinating the removal of the weights fram the DAEC.

ﬁ fce-1294-3 €€v o .. . e _ |
iRt R .

‘g6 FoR TweE pUXLLIALY LoAd TEST, SLINGS FRaM TuC DASC So¢fey

i SHOULY & VSO,
’ 1§ X4 FQLLDWIJG sLmiS AR RECO I g NEL

;‘;:‘“st’”‘ht ;113,424 Aad 425, (ST0268 1N ToLdtras NAASA)

‘e st 1 o -

oTiea .s--s‘s:/-‘ $14,20-37C oM G LAND RATE) Fek 41 ToNd,
APAC T AevA Dbl ol AT LEANZAL Tansior CLeATER

R e

®
e o S s
s mp—— e Aara

SAVAILALLES
Raghoacin. ﬁ

N\



cer s e TR g g S S RN TN - ‘) c ? 1.9
. b . - ATEE -
.

K, . FIGURE L CTET

u‘“?h-

STR7VC LORD TESI PATH FOR T7wE nEW
CRANE 7Roccey (So, /00, f /35 7oa) _¢oAas)

——
LOAD PATH

¢
N
é REACTOR BUILOING

1on§ SHaL E& Bss = o” erev.
KEPT AS CtosE f . &
To 7we Feook v 27 T — NoTe. (,Jj.sw
As PoSS/IBLE AmxE ARcA +5 ' f gg’g;ma; Anl
MOVvInG on THSE ;’;‘:“:"" ' 22497 TROLLEY WHEN
REFvEc Feool "‘"’“, ! " HO1sTinse AND
u«:i‘aw- ! T mav NG ANY
‘ AnD o | 8 Tes7 oAb .
. ¢ TRoLEY ! -4 -5 ——Pre
| LoAL PATH Should ;
3" FOLLOWw D RS * ? RAprIng S8rsearon l P IS
' o0AL PATH
’ CenTeRl OF
Powts Af & Are Tee §a;f v———uf TEST LoAD
! TRAVEEL (+/miTs OF TH€ U X - M #
’ TROCe€Y on rve BU0EC
-.:: 10A0 CammotT BE
QRovesT Down FAST
S0 Ove 5o
! CLEAGINCES Ldetuvren
A MOSTVAE S&2 P4
. B % oD Evec FoOL
i
TNIS AtER 5 INAeieE coded smps
TD THE TE#37 Lond Oof .Llﬂﬂ
o cavit Wm. m l I

TN



" [y ! Lo o P N .
ek N e Mot sl 0

* SR e e BT s

. > 230 -

o - rega i Y .

4 . (Y UL P

' ..‘,& _._..,.....t___-
4

lowa Etectric Ligur

. Capan Rastos.lown

._-.-—— . AND PowER COMPANY

(

> LS NN
2
/4 "
"o / /o w
Z 4— mw \ p :
S X §
i :Nuh e
' [
,M. \\ ’\
R J
<) 2 \_ p
AR / _
2 Sl-e gy o |
" .\\ * : _ ﬂt.
\ a RS ’H..A
| \ “,,..M
{7 77777777 7777
. \\\ e
Q)f777x \V\\\ \\\ \ 77 7 |
NG [©
v/




