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MISCELLANEQUS COMPONENT DESIGN FOR TANK 241SY101 PUMP REMOVAL
1.0 INTRODUCTION

A mixer pump has been used to mitigate the hydrogen build-up in tank
241SY101 (SY101), located in the 200 West Area of the Hanford Site. New
equipment is being prepared for the removal, transport, storage, and disposal
of the test pump. The disposal equipment for the test pump now in tank SY101
includes a shipping container, a strongback, a 1ifting beam, a test weight,
container support stands, a modified mock-up pump, a flexible receiver blast
shield, a 1ifting yoke, and a yoke brace. The structural evaluations of
container and strongback are detailed in another supporting document (WHC
1994a), the engineering analyses of flexible receiver blast shield/lifting
yoke and yoke brace are given in other supporting documents (WHC 1994b, WHC
1994c), respectively. Engineering tasks that were contracted to Advanced
Engineering Consultants (AEC) include the design and analysis of the
following.

e Two spreader-beam 1ifting devices.
e Container test weight.

e Container support saddles.

e Mock-up pump modification.

This report documents the work description, design basis, assumptions,
-and design calculations provided by AEC for the above components. A1l AEC
documents appear in Appendix A. Additional work conducted by Westinghouse
Hanford Company (WHC)Y on the modified container test weight, modification to
the mock-up pump, the removable support for the transport assembly, and saddle
modification for air pallets also are included in this document.

This supporting document reports on the structural analysis of the
equipment based on requirements for safety class 3 (DOE-RL 1993a), the Manual
of Steel Construction (AISC 1989), and the Hanford Hoisting and Rigging Manual
(DOE-RL 1993b).

2.0 SUMMARY

The disposal equipment is designed for use in removing the hydrogen
mixer pump from tank SY101. The design of the structural elements of the
equipment is based on the design criteria established for this task as shown
in WHC 1994a. AEC designed and analyzed the lifting beam, support saddles,
test weight, and modified mock-up pump. WHC conducted additional analyses on
the test weight, mock-up pump, removable support, and saddle modification.
The calculations meet the strength requirements and verify the équipment with
the load chart for the equipment removal system (ERS) for the tank, as shown
in Figure 1, which illustrates the design wind, live, and dead loads for the
trailer and strongback. :
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3.0 DISCUSSION

The design criteria are lTisted in WHC 1994a and in Appendix A. The
following allowable stresses are used for the structural calculations of steel
members and connections in those critical components of tank SY101 that are of
A-36 steel or other mild steels: 12,000 1bf/1n for bending, tension, axial
compress1on, and bearing stresses; 7,200 1bf/1n for shear stress;

7,200 1bf/1n on the effective area for welds; and one-half the allowable
stresses given in AISC 1989 for bolts. Basically, the allowable stresses are
one-third the yield strength. ‘

3.1 Spreader Beam

The major part of the 7.5-ft-long spreader beam is made of W18X106. A
3-in-thick lug with a 2 13/16-in diameter hole is full-penetration welded to
the top of the W beam. Underneath the lug plate are two %-in. stiffener
plates welded to each side of the beam to ensure that stress is transferred
from the flange to the web. The calculations consider the stresses of the
spreader beam for a design load of 125 kips and a rated 1oad of 100 kips per
DOE-RL-92-36 (DOE-RL 1993b).

3.2 Support Saddle

The container support saddles are designed to withstand a linear uniform
load of 2,455 1b/ft concentrated loads of 5,000 and 7,000 1b, and a wind load
of 11.43 1bf/ft The 2,455 1b/ft uniform load is not shown in the Figure 1
Toad chart because the we1ght of the radlat1on shielding material is not
~included in Figure 1. Also, the 11.43 lbf/ft wind load differs from the
Figure 1 load chart value of 10 lbf/ft because the container is subjected to
different design wind velocities in the vertical position versus the
-horizontal storage position. Each saddle, measuring 4 by 8 by 1.5 ft in
height, is designed to ensure that the Central Waste Complex floor slab is not
damaged. Two lugs are welded at the tops of the saddle ends to hold the
container with a chain. The calculations check the bending and the tear-out
stresses on the lugs. The sliding force and overturning moment from wind meet
the required safety factor of 1.5.

3.3 Test Weight

The test weight assembly, used for testing the hydraulic system on the
trailer, is designed to simulate the pump weight. During testing, the test
weights are attached at the top of the container. The total weight of the
test weight assembly (16,324 1b) was determined by evaluating the load chart
in Figure 1. Placing the test weight assembly at the top of the container
simulates the load on the hydraulic system as if the pump was actually in the
container. This weight is equivalent to 125% -of the actual weight of the pump
Tifted by the hydraulic system. The weight assembly consists of a bulkhead

L
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plate, removable filler plates, and support legs. Six 5-ft by 5-ft by 2-in.
filler plates are required to make a test weight assembly of 16,324 1b. The
center of gravity (C.G.) for the assembly is calculated to determine the .
location of hole of each filler plate through which a 3-in.-diameter rod is
used for horizontal 1ift. The AEC calculations check the tear-out resistance
of the vertical and horizontal lugs. The calculations also check the weld -
strengths and bending stresses of the support legs (W8X28 beams) and the lug
plates. After AEC completed the design, a live load of 3,000 1b was added at
the top of the container near the test weight, so the weight of the test
weight had to be recalculated. With a hydraulic force of 203,600 1b and an
updated container uniform load of 928 1b/ft compared to 1,000 1b/ft shown in
Figure 1, the weight of the new test weight .is calculated to be 20,657 1b. A
slight modification on the AEC design was made by adding two 2-in.-thick
filler plates. This change necessitated a reanalysis of the weld strengths
and bending stresses of the support legs and the lug plates to ensure that the
AISC requirements were still met (see Appendix B).

3.4 Mock-up Pump Modification

A mock-up pump is used to simulate installation and removal of the
actual pump. To verify the lifting capacity of the cradle and for testing the
hydraulic trailer, the mock-up pump is made with its dimensions, weight, and
C.G. equivalent to those of the actual pump. AEC made some modifications to
the existing mock-up pump to simulate the weight and C.G. of the actual pump
and designed removable disks that can be attached to the mock-up pump. To
simplify 1lifting the mock-up pump, a two-point lifting was designed. Both
1ifting points are at the locations 14 ft from the two ends of the mock-up
pump.

The dimensions of the pump sections and the locations of the disks are
shown in drawing H-2-83749. The maximum bending stress with an impact factor
of 125% during horizontal 1ifting is 9,200 1bf/in®, less than the allowable
stress of 12,000 1bf/1n2 (Appendix C).

3.5 Removable Support for the Transport Assembly

The temporary container support will be attached to the lateral support
cradle for the container after the container is raised hydraulical]y to the
vertical position to accept the experimental pump. Once the pump is inserted
into the container, both pump and container are rotated and lowered to rest on
the removable support, which is inclined 7° with respect to the ground. The
container support is inclined to prevent fluid from draining from the
contaminated pump while it rests on the support to allow the following tasks:
removing the external container funnel from the container inner flange,
cutting off the 16-in. pump column, and installing the inner and outer
container caps. To minimize contamination during work, an 11- by 11-ft
shielding plate is_attached vertically to the trailer support. After these
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tasks are comp]eted, the container is raised and the removable support for the
transport assembly is removed. The container then is lowered to the
horizontal position and transported to the shot loading area designated to
receive it.

The total weight of the container and pump with an impact factor of 125%
is 83,000 1b. The bearing stress of the W30x191 beams, which support the
container, the pump, and the shielding plate, is checked to be within the
allowable stress. The web crippling of the beams also is found to be below
the Toad limit. Standing above the beams is the shielding plate, which has a
face 11 by 11 ft receiving s1gn1f1cant wind load The wind pressure acting on
the 11- by 11-ft shielding plate is 19.35 1bf/ft , or a total force of 2,340
1b against the plate, estimated on the basis of SDC 4.1 (DOE-RL 1993a) for
safety class 3 structures. Analysis that shows bending of the 1-in. shielding
p]ate)as a result of wind load meets the strength requirements of the AISC
(1989).

The vertical shielding plate is supported by two braces that consist of
L4x3 and L3x3. The strength of each brace is found to satisfy the design
criterion. Analysis also shows that the strength of eight 1-in. bolts used to
fasten the shielding plate to the existing trailer support is adequate to
support the weights of the plate (4,940 1b) and the vertical load of the
“inclined container (41,347 1b). A significant moment acting.on the shielding
plate as a result of the eccentric container reactions indicates a need to add
stiffeners to reinforce the plate. Calculations determine that three
stiffeners %-in. thick and 5-in. wide with a spacing of 5 % in. meet the
strength requirements of the AISC for the combined axial and bending stresses
of the reinforced shielding plate (see Appendix D for calculation details).
A1l welds in the removable support are found to have adequate strength.

3.6 Saddle Modification for Air Pallets

Because air pallets will be used to move the container and pump into the
2403WD storage building, the container support saddles are modified to accept
two air pallets for each support. The size of the air pallets is determined
from the reaction force at a location 68 in. from the top cap of the
container. On the basis of the linear uniform load of 2,455 1b/ft and
concentrated loads of 5,000 and 7,000 1b, the reaction force is found to be
73,053 1b. With the allowable soil bear1ng pressure of 2,600 1b/ft2,
ca]cu]atlons determine that two 5- by 5-ft air pallets are needed to withstand
a load of 80,000 1b, which is slightly higher than the ha]f—welght of the
container assembly )

The container and pump will be chained to the supports, which rest on
the concrete pad. The support is designed to have two air pallets installed
underneath and to be capable of resting on the concrete pad without damaging
the facility floor. Calculations show that the support need a contact area
with the floor of 20 by 120 in. on each side before the air pallets are
activated. Thus, the support requires dimensions of 102 by 120 in. with
center base area of 62 by 120 in. above the floor to accommodate the two
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pallets. To satisfy the AISC strength requirement for bending of the support
with a span of 62 in., five W12x19 beams are needed to support the container
and pump before the air pallets are inflated. The bending and shear stresses
on the 1-in. support plate placed above the beams are calculated to be smaller
than the allowable stresses (see Appendix E).

Two fork 1ifts will guide the assembled container, pump, and saddle
support into the facility building after the air pallets are activated and the
assembly clears the floor by approximately 1 in. A tow bar is designed to
attach to the W12x19 beams on the container support; the end of the tow bar
has an eye for connection to the fork 1ift with a trailer hitch pin. The tow
bar eye is located at the intersection of two square tubes (5 by 5 by 1/4 in.)
that weld to vertical 1 %-in.-thick plates. With pins inserted through the
vertical plates and held by the support structure, the tow bar eye is capable
of rotating so that it can reach the connector of the fork 1ift, which is 6 to
12 in. higher than the container support. Because the square tube is much
stiffer than the plate, the structural evaluations for the tow bar consider
. the combined bending and compression of the vertical plate subjected to a
maximum load of 18,000 1b and restrained by the square tube. Analysis of an
elastic straight beam with one end guided and the other end simply supported
(Young 1989) determines that the combined maximum bending and compression
stresses of the plate satisfy the strength requirements of the AISC for
structural members subjected to combined stresses. Details of the
calculations appear in Appendix E.

4.0 REFERENCES

AISC, 1989, Manual for Steel Construction, Ninth Edition, American Institute
of Steel Construction, Chicago, I1linois.

ASNI, 1986, Special Lifting Devices for Shipping Containers Weighing 10,000
Pounds (4500 kg) or More, American National Standard Institute,
New York, New York.

DOE-RL, 1993a, Standard Arch-Civil Design Criteria, Design Loads for
Facilities, Hanford Plant Standard SDC-4.1, Rev. 12, U.S. Department of
Energy-Richland Field Office, Richland, Washington. '

DOE-RL, 1993b, Hanford Site Hoisting and Rigging Manual, DOE-RL-92-36,
U.S. Department of Energy, Richland Field Office, Richland, Washington.

WHC, 1994a, Analysis of Container and Strongback for Pump Removal from
Tank 241SY101, WHC-SD-WM-DA-165, Westinghouse Hanford Company,
Richland, Washington.

WHC, 1994b, Analysis of the Flexible Receiver Lifting Yoke and Blast Shield
Assembly (Tank 2415Y101), WHC-SD-WM-DA-160, Westinghouse Hanford
Company, Richland, Washington.




WHC-SD-WM-DA-168
Rev. 0

WHC, 1994c, Structural Analysis: Flexible Receiver Yoke Brace for the
241SY101 Mixer Pump, WHC-SD-WM-DA-157, Westinghouse Hanford Company,
Richland, Washington.

Young, 1989, Roark's Formulas for Stress and Strain, McGraw-Hill, Inc.,
New York, New York.



0

WHC-SD-WM-DA-168
Rev.

AStOL .»m,ﬁu avol
[y t

1 3§ 0-.99
339 0-.58
EETES 1
-
RYEX-}4 | k
F3 N X4 ’ 94N HIvyl
| g
<zmom_%>ﬁ_m E! G3ON3IX3 "Y3I9LNO
] p 94N YIIVEL 94N HTIVAL
. i u%%z_mww_mxm -6t v»m Q317ddNS 348 03Nddns
T . 38 oL nowvooll By g 130ddns ] © 1¥0ddns
GIGN3LX3 H3OOIHINO Zlo, 8-yt Lo BY
O)OICEE S 4 3434 2
Nid 40 INPMAUNID . 200202020 Eefassssemme——esshh ] D LA 1 . i . 2|}
Syt R . =3 _ "
2 6L =] ! = T O 4 — i d s < ohik
09 40 Iniuiings /. f fh Mw : %v = S | — - 3
1 H IE

or
o=

uooo.on.v
NovAONONIS 30 9D rR mmom = _Qv01 .Gv3Q WHOJINN
. i

dANd HIM
_ Y3NIVINOD 40 90 —

= QvOT 3ArT NYOLINN

Li L . ’
_ \ Y/4051
foo [ v Qva1 AT WHOJINN

avo1 3 Fooos \ -
/ Z-¥2

NOUDIMIA MIHLI
«14/87 01
avol aNm <

avoi 3an fooos

g

Figure 1

Load Chart of the Equipment Removal System for Tank 241SY101.
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Appendix A

Temporary Pump 2 Structural Enginee?ing Support of
Hydrogen Mitigation in Tank SY-101

Advanced Engineering Consultants
San Francisco, California
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180 Montgomery Street, Suite 850 San Francisco, CA 94104
Telephone: (415) 291-9600 Fax: (415) 291-9696

July 15, 1994

Mr. Randy Jorissen
Westinghouse Hanford Company
P.0O. Box 1970, H5-56
Richland, WA 99352

Subject: Calculations for Temporary Pump 2 Structural
Engineering Support of Hydrogen Mitigation in
Tank SY101, Task 2 of BOA 322666

Dear Mr. Jorissen:

Enclosed is the final set of the subject calculations. This
completes our work scope for this Task Order. This has been a
challenging and interesting project. Mike Chiao and I have
enjoyed working with you and Mr. Tom Mackey on this project, and
hope to be able to work with you on future projects.

Please call me if you have any questions.
Very truly yours,
Lincoln E. Malik

President

LEM:rm

Enclosure
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The dummy pump is to be used by WHC to simulate
installation and removal of the actual pump. This
requires that general dimensions, weight and C.G. of
the dummy pump simulate those of the actual pump.

AEC started with a dummy pump designed by others, and
was asked in this project to make the changes necessary
such that the modified dummy pump will simulate the
actual pump weight and C.G. '

To accomplish this, AEC needed data on the actual pump,
as well as the dummy pump design that is to be
modified. The information received from WHC, both
documented data and data passed to AEC verbally from
WHC engineering staff, is documented on pages 5-33
through 5-35.

Based on the data received, AEC calculated the weight
of the dummy pump design based on a materials take off
from the design calcs/Dwgs. Actual as-built weights
were not available. AEC designed and located eight
disks to be added to the dummy pump (as shown in Sheet
6-13) to simulate the weight and C.G. of the actual
pump, per data given to AEC.

AEC assumes:
1. The thickness of the end plate of Section 6 (sheet
5-2) will be increased from 3/4 in. to 2 in. such

that the weight will be increased by 780 1lb., and
this change will be shown on Dwg. H-2-821397.

A-107
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WHC will assess impact of any changes made to AEC
designed dummy pump weights (disks) and/or their
locations that might be required.

The dummy pump will be lifted at two points when
the pump is in horizontal position.

36 in. and 16 in. pipe diameter joints will be
strengthened by WHC and modifications shown on Dwg.
H-2-821387.
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10: Randy Jorissen (WHC) PAGE A- 124
" FROM: Lincoln E. Malik 'gim : !
SUBJECT: Tank 241 SY10l Mixer Pump Removal and Installation Project
BOA MJB~-SMV-322666-002R, AEC Job No. 4001-02
L5 |
Dear Randy:
This memo summarizes the data and clarifications AEC needs to
proceed with the subject project
Task 1 - Lifcing Beam:
1. The design loads for each of the two lifting beams is not
,g~ clear for us. The scope of work calls for a canister plus
W pump design weight of 150 Kips. However the load chart we
) §> received from you adds up to approximately 70 Kips, which is
N supposed to include an impact factor of 1.2S.

The loads are not uniformly distributed in the canister (the
pump head is more heavy than the shaft). Design of the
lifting beams requires that we have the maximum load on e*the-
lift beam. We can do this by hav1ng a load dlstrlnutlbn of
the canister and internals, as is given in the load cha-b, or
a maximum lift load per lift beam defined by WHC.

In this regard, AEC also has a concern as to whether the
design of the lift beams will be consistent with the design of
the lifting lugs on the sides of the canister. The plates and
welés now shown on the drawings may not be sufficient for the
design load of the pin that will go in them. Also, will WHC

" or AEC take the responsibility for checking bearing and othex

associated loads on the canister lug plates. It does not make
good sense to size a large pin for the design loads and factor
of safety of 3, if the lug plates are designed for lower
loads.’ -

Should lift beam design loads include strongback, or will the
strongback be left on the trailex?

AEC needs the size of hook used with the lift beams to size
the hole in the beam lug plate Alternatively, we can design

(54 15

AEC/4001-02, LEM /-—\1\ A-124
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a pin to accommodate the hook. This might be a better overall
detalil both from a design and operations point of view.

— -

4. Lift beam will be designed per AISC working stress design with -
allowable stresses per design criteria for C-106.

Task 2 - Saddles:

Our design to-date assumes the following. Please advise if this is
to be different.

‘%9‘ 1. Saddles will be designed for locad distribution shown on the
\ (5
v

load charct. Design will be based on AISC working stress

loads have been eliminated from consideration by WHC (per
phone conversation of 5/6/94). J. (o Ar .

é& .«ﬂﬁ¢ design approach for gravity loads only. Seismic and—wind
5

2. Saddles will be placed on grout (for leveling) and the
coefficient of friction used will be 0.2 (steel to concrete).
Friczion must still be used to resist initial later loads
from laying the canister on the*' saddles at S with
horizontal. 10°

5A. The saddles will be designed to be placed on the 8" slab-on-
grade with soll bearing pressure of 2600 psf (ref. Dwg. STRL
FDN PlAN & DETS). :

t_¥ ?ﬁ. Height at low point of saddle is assumed to be 4-3/4" (f.:fomo"C

t.o. base plate to b.o. radius plate).
{ ,é AEC assumes that the container is designed to span the length
between the two lifting lugs. Once the saddles are placed,

WHC will check the container to span between the saddles, if
neceassary. o

Z;?/w Bewr—y i leg
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2 101 Mixer Pump PrOJect WHC-SD-WM-DA-168
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 Lincoln Malik, ‘ | | ,

4 ] ‘

. This correspondence 15 4 follow-up to our conversation on May 10, 1994,

regarding the answers to your questjons on the Jifting beam and support
saddles designs.

'
.

~ f
. Response to Task 1 Questions/Comments - Liftinc Beam T
i
}
1. The lOlSY load ¢hart shows approximately 70 kip total load because it
does not 1nc1ude the weight of the lead shot used for sh1e1d1ng, which
will add an add}t1onal 66 k1p§ The Tead’ shot must be 1nc1uded in the
1ifting beam des1gn As a design Toad usa 100 kips for each: T1ft1ng
beam (th1s 1nc1udes an 1mpact factor of 1: 25).

i z
AEC and WHC must Jo1nt1y deteqm1ne the s1ie of the pin at the
conta1ner/]1ft1ng ‘beam interface. Tt 1s WHC’s respons1b111ty
determine struciura] adequacy :of the container’s lug plates; Lowever, if
AEC feels that the container iugs or welds are inadequate, AEC must
discuss their céncerns with WHC until all:parties are satisfied that a.
— : workab1e solutidn has been redched.!

. l
2. Do not 1pc1ude trongback in lifting beam design Toads: the strongback
will be Jeft on the trailer. ! .

3. AEC will, determine pin (or clevis) s1ze for the 1ift beam 1ug,plate.
Provide WHC with the clevis/lug geometry and WHC will provide’required
1ifting interface. :

4. Correct. - o »

.
|

1

- Response_to Task 2 Quesfions/Comments - Saddles

¢
' i

1. Do not design saddles for 1oa4 distribution on load chart, as:the loads
do not ipclude ;he Tead shot ysed for shielding. WHC w111 FAX an
updated ]Joad chart to AEC on 5/11/94 for use in saddle design! Do not
design for se1sm1c loads; however, the saddles must be des1gn d for wind
(with the we1ghﬁ of the conta1ner, Wwind Toads should have minjmal effecé
on saddTe design). Use AISC dork1ng stress approach and AISC!allowable
stresses: for saddles. 1 -

{ )

2. Per our conversation, your plgn o use:2 saddles, one Tocated at each
end of the container under th% ribs that attach to the Tifting Tugs.
WHC will check the container ar the 1nteqface Toads on the assumption
that the, saddles support the container over a 1/4 circle. ThlS design
will prec1ude the necess1ty of| 1eve11ng multiple saddles. However, if

i
!
f
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the conta1ner ‘cannot w1thstand the 1nterface 1oads w1th 2 sa dles you,
must éo to'a muﬁt1 sadd]e deswgn A steel/concrete frwctTOn)coeff1c1ent
of 0.2 15 acceptabla T unde{stand your concarn that a 15 dagree tilt
angle fqom horxzontal w111 pu h1gh Ioads in one saddle when jthe
container first contacts' the Sad ddle - per our conversation, WHC will {
limit the horizontal ti1¢ angle to 10 degrees. When the container first
contacts a s1ngﬁe saddle, the! 5011‘capac1ty allowable of 2600 psf may be
exceeded -. this! is acceptable because it is a transient load?and bearing

capacity. a]]owab1es arg gener%l]y based on settlement. Provide - .
conceptuyal design to WHC ASAP, for check1ng interface loads. I
Correct ! i %
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CONCEPT FOR ADDING REMOVABLE WE|OHTS

B | . WHC-SD-WM-DA-168
REV. 0
PAGE A- 1294

NOTE. =
l.> CONCEPT SHowWy

® FRICTION REPUVIRED
ON SHAFT OF BdYrmMmy RUNMP 2

VSES BOLTED roNNECTIINS
To HoLD wWEIGHT

4

v

e MVUST BE SLIGHT GAP RETWEEN _
F7UBRE SECTIONS 70 ALLOW FOR CLAMPING ACTION

& LUGS rnvsr B $SIZEL FoR
HIiGH BOLT ToRPUE

2:) MAX., DIAMRETER = ¢/ /n,

3.) PLATE  rUST @& CHECKED FOR BUCKLING /BENDINC

wHEN PUME  TRANSITHIINS FROM VERTICHL
7o HORIZONTAL pPCSITION
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| Consultants - MEeTING [
TELECON -
b5 DATE: __6/2/9%
| ' - : - WHC~SD-WM-DA-
AEC PARTICIPANTS: Mike C.S. Chiao Mes- REV. 0 A-168
. PAGE A- 130
OTHER PARTICIPANTS:___R2ndy Jorissen (WHC)
PROJECT/SUBJECT: WHC Temporary P‘;‘“P 2/Dummy Pump & Saddles

P.0. MJB-SWV-322666, Task 322666-002, AEC Job 4001-02

DISCUSSION NOTES: |

Dummv Pump:b

1.

1]

After Randy meets with Tom to discuss the subject matter
tomorrow, he will then respond to AEC's previous regquest
whether the dummy pump shown on Dwg. SK-~2-24086, Rev. "0"

.reflects the as-built condition.

~ 2. AEC is instructed to use the total length and limit a =
maximum cross sectional dimension of 36" as shown on Dwg.
SK-2-24086 for designing and modifying the dummy pump.

3. Existing dummy pump weighs 19,435 lbs. per WHC calcs. on
11/28/92 by D.E. Ryman; new dummy pump after modifying w}ll
weigh 25,0925 lbs. and the center of gravity to match that
shown on lplSY load chart. :

4, Randy did not object to AEC's proposal of increasing the new
pump weights by filling the pipe sections with water.

Saddles:

WHC is still checking the canister rings for structural adequacy:
. however, he instructed AEC to go ahead to finalize the design AEC
submitted earlier. : : ‘

A-130
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- TELECON [X]

—

DATE: 6/3/94
AEC PARTICIPANTS: Lincoln Malik, Mike C.S. Chiao iausec 1
OTHER PARTICIPANTS: Randy Jorissen (WHC)
PROJECT/SUBJECT: WHC Temporarv Pump 2/Dummy Pump
DISCUSSION NOTES:

Dummv_Pump:
1. Randy will provide AEC a dimension - distance between the
pump end and pivot point as shown on 101SY load chart.
2. AEC will locate center of gravity from the left end of the
dummy pump that will match the end location of the actual
- pump on the cradle when tested; see SK-2-24086, Rev. 0 for
dummy pump orientation.
3. Randy will provide actual weight of the concrete-filled pipe
' segments of the dummy pump to AEC.
K]
4. AEC will check structural integrity of the dummy pump that
will be supported by series of 41" 0.D. disks when the pump
lays inside the canister; AEC will detail the disks.
5. WHC decided using concrete instead of water to £ill in the

DSF&NHKJ%

pipes for adding weights to the pump.
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DATE: 5/26/94

AEC PARTICIPANTS: Mike C.S. Chiao  M.user
OTHER PARTICIPANTS: _ Randy Jorissen (WHC)
PROJECT/SUBJECT: WHC Temporary Pump 2/Lifting Beams, Saddles

P.0. MIB-SWV-322666, "Task 322666-002, AEC Job 4001-02

DISCUSSION NOTES:

Lifting Beams: Randy received lifting beam sketches AEC faxed to
him yesterday; agreed to single-plate (1-3/4" thick) extension to:
the underside of top flange of the beam; approved 12" clearance
between the bottom of the beam and top of canister rings; AEC
requested WHC to verify this dimension on the sketch.

Saddles: Randy asked how much of the container being supported
in the AEC design; responded that the support is over a 1/4
circle. ' '

14

Test Weights: Test weights include the weight of the holder; y
design two lifting lugs on the holder - one vertical, other '
horizontal; the center of the vertical lug is lined up with

center of gravity of the holder itself, the horizontal lug is

lined up with center of gravity of the holder plus all the

weights. However, the vertical lug is still designed for full

weights. -

Dummy Pump: Randy will verify if the dummy pump shown on WHC
sketch reflects as-built condition; WHC calcs. showed a

conflicting dimension; use dimensions & load shown on 101SY load
chart to check and modify the dummy pump.

A-132
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180 Montgomery Street, Suite 850 San Francisco, CA 94104
Telephone: (415) 291-9600 Fox: (415) 221-9696

August 17, 1994 ' |

Ms. Theresa Peterson
Westinghouse Hanford Company
P.0. Box 1970, H5-53
Richland, WA 99352

Subject: Hydrogen Mitigation in Tank SY101 - Dummy Pump Weights
Dear Ms. Peterson;

This letter is to confirm our telephone conversation earlier this
afternoon. We understand that WHC wishes to replace the 3in 16
UNC2A x %in, 'A354 Grade BD Hex Cap Screws for the MPA Dummy Pump
Removable Discs, shown in drawing H-2-834749, Sh. 1, with Same
screws made of A307 Grade material. AEC finds this replacement
to be acceptable for this case.

Please call me if you have any questions.

Very truly yours,

) 08l

incoln E. Malik
President

LEM:rm ,

A-133
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Analysis of Removable Support for the Transport Assembly
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W = ISOOO'COS(E'TI> W= load’
180

wi=20 - w = load per unit length
Mg =0 Mg, = applied couple
8g:= dg = angular displacement
Ag = ' Ag = lateral displacement
Tq:= T4 = temperature on top suface
To=0 T5 = temperature on bottom sufface
Rg4:= Rg = left vertical reaction
Rp:= ; Ry, = right vertical reaction
M, = M, = left end moment
Mp:=0 Mp = right er;d moment
V= ' V = shear
E := 29000000 E= modulqs of elasticity
|:= Lléls—} | = moment of interia
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1. Concentrated load
~ Transverse Shear ; )
V4(x) =R g1 - W 1-0(x - aq) V 4(x) = -1273-10
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M (X)) =M 4q(x) + R g-x - W 1-¢(x'- a 1)-()( -a 1) M (x) = 7.319-10*
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- - M g1 (x)-x Ra1-x2 W1-¢(x- a1)-<x—a1)2
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1. Concentrated load

Transverse Shear

Vo(X,W o) =R g - Woo(x-ay) , V o(x,W 5) =2.805-10"
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M Z(x,W 2) =M a2<W 2) +R X - Wz-tb(x— az)e(x - 32)
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Slope
M az(w 2>'X N Eazx_z _ W 2'®<X - a_z)-(x - a 2)2
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92<X,W 2) = eaz +

Deflection
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y2<x,W 2) =y 32<W 2) + eaz'x +
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