%XZ lof‘l—‘bh“

DL b

HNGERH- toS49tPwm oo HmesScol lo053p2/Ca3n @

ENGINEERING CHANGE NOTICE

1en 644049

......................................

Page 1 of 2. Praj.
— ECN
2. ECN Catsgory (mark one) | 3. Originator's Name, Organization, MSIN, and Telephone No. 4. USQ Required? | 5. Date
Supplemental QO |pavid Tedeschi E6-15, 372-1485 @ ves /O/Né nl‘g'eptember 10. 1999
Direct Revision @
Change ECN O 6. Project T)tlleuNVork Order No., 7. Bldg./Sys./Fac. No. 8. Approval Designator
Temporary O Fuel Retieval System /SNF
o 105 KE 105 KW Q
Standby 9. Document Numbers Changed by this ECN (includes | 10, Related ECN No(s). 11. Related PO No.
Supersedure O sheet no. and rev.) _
Cancel/Void (O |HNF-4460 rev 0 N/A N/A
12a. Modification Work 12b. Work Package No. 12c. Modification Work Completed 12d. Restored to inal Condition (Temp.
O Yes (fill out Blk. 12b) or Standby ECNs only)
@ No (NA Bks 120 N/A N/A N/A
° ‘fzc, 12y Design Authoﬁty!CoBéEngineer Signature & Design AumorltyICO&tE.nglnnf Signature &

13a. Description of Change 13b. Design Baseline Document? @ Yes

This ECN revises "Design Package Test Weights for Fuel Retrieval System" HNF-4460 from rev 0

to rev 1 and adds the following information:

l)verification results from testing

2)test/calabration test specification and data sheets in Appendix B

USSR+ K-99- 1202

ONo

14b. Justification Details
This addition will keep all the design life
one package.

14a. Justification (mark ons)
Criteria Change
Design Improvement
Environmental
Facility Deactivation
As-Found
Facllitate Const.
Const. Error/Omission O
Design Error/Omission O

O000®O0

information assembled into

15. Distribution {include name, MSIN, and no. of copies)
DJ Tedeschi E6-15 1

BD Groth X3-88 1
K Basin Project Files X3-85 1
FRS Working Files X3-88 1

B.M. Koons X3-88 1
D.R. Jackson K5-22 1
J.I Dielh X3-80 1
Central Files B1-07 1

RL Reading Rm. H2-53 1

RELEASE STAMP

HANFORD

RECLEASE

A-7900-013-2 (10/97)

A-7900-013-1




ENGINEERING CHANGE NOTICE

1. ECN (use no, from pg. 1)

Pagezof__;z-—_ 644049
16. Design Verification | 17. Cost Impact 18. Schedule Impact (days)
Required ENGINEERING CONSTRUCTION
O Yes Additional O § N/A Additonal O § N/A Improvement () _N/A
@® No Savingg (O $ N/A Savingg (O $ N/A Delay O _N/A

19. Change Impact Review: Indicate the related documents (other than the en
the change described in Block 13. Enter the affected document number in

gineerina; documents identified on Side 1) that will be affected by
lock 20.

Signature or a Control Number that tracks the

Approval Signature

SDD/DD D Seismic/Stress Analysis (I} Tank Calibration Manual D
Functional Design Criteria il Stress/Design Report O Health Physics Procedure (]
Operating Specification D Interface Centrol Drawing D Spares Multiple Unit Listing O
Criticality Specffication 0 Calibration Procedure 0 Test Procedures/Specification O
Conceptual Design Report O Installation Procedure O Component Index O
Equipmant Spec. O Maintenance Procedure O ASME Coded Item O
Const. Spec. O Engineering Procedure a Human Factor Consideration a
Procurement Spec. [ Operating Instruction D Computer Software a
Vendor Information O Operating Procedure O Etectric Circuit Schedule O
OM Manual O Operational Safety Requirement O ICRS Procedure O
FSAR/SAR O IEFC Drawing O Process Control Manual/Plan O
Safety Equipment List [ Cell Arrangement Drawing D Process Flow Chart O
Radiation Work Permit ad Essential Material Specification L__| Purchase Requisition O
Environmental Impact Statement O Fac. Proc. Samp, Schedule 0 Tickler File O
Environmental Report O Inspection Plan O None pY
Environmental Permit D inventory Adjustment Request D D
20. Other Affacted Documents; (NOTE: Documents listed below will not be revised by this ECN.) Signatures below indicate that the signing
organization has been notified of other affected documents listed below.
Document Number/Revision Document Number/Revision Document Number/Revision
None
21. Approvals
Signature Date Signature Date
Design Authority B.D, Groth 69/%7 o[ 7122 Design Agent qu;_ ‘7&&_
Cog. Eng. PE
Cog. Myr. . X QA Tt g |
QA J.I. Diehl x3ueomm w—?"‘f‘f Safety
¥ 4
Safety Design
Environ, Environ.
Cther Other
DEPARTMENT OF ENERGY

ADDITIONAL

A-7900-013-3 (10/97)



HNF-4460, Rev. 1

Design Package Test Weights For Fuel Retrieval
System (OCRWM)

David Tedeschi
for Duke Engineering and Services Hanford, Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-96RL13200

EDT/ECN: 689377, &44o047 UC: 2050 o cA 3O
Org Code: 21371 Charge Code: CACN: 495491 COA-BMGB HMFs ool
B&R Code: EW 7040000 Total Pages: 71

Key Words: Spent Nuclear Fuel, Fue! Retrieval System, Weights, Test

Abstract: This is a design package that documents the development of test weights used in the
Spent Nuclear Fuels subproject Fuel Retrieval System.

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or sefvice by trade name,
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States Govemment ar any agency thereof or its contractors ar subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document Control Services, P.O. Box
950, Mailstop H6-08, Richland WA 99352, Phone (509) 372-2420; Fax (509) 376-4988.

DATE: , HANFORD
STA: )55 | RULCASE

M 2O -36-9F
elease Approval Date Release Stamp

Approved for Public Release

A-6400-073 (01/97) GEF321



- | {1) Document Number
RECORD OF REVISION HNF-4460

Page __l_

(2) Titie

Design Package Test Weights for Fuel Retrieval System

Change Control Record

Authorized for Release
3) Revision 4) Description of Change - Replace, Add, and Delete Pages
® “ btio nge - Rep ge (8) Cog.Engr. | (6) Cpg. Mgr. _ Date
(N b they
1 RS |Added in Appendix B information -ﬁm D m/L?fq?
Added in information to verification section on 8P Groth

sp G'_o[d'w:'er

the testing/calibration Usine EoM (b 44049
‘ /

A-7320-005 (10/97)




Design Package

Test Weights for Fuel Retrieval System (OCRWM)
HNF-4460, Rev 1

August 25, 1999

By H. L. Roach
T Of

FluorDaniel Northwest
1200 Jadwin

Richland, WA 99352

For Bruce Groth
Representing
Duke Enginéering & Services Company Hanford
P.0.Box 350
Richland, WA 99352



Fuel Retrieval System Small Tools Design Package
Test Weights
HNF-4460, Rev 1

1.0

2.0

August 25, 1999 Page 2
Intreduction

The K Basins Spent Nuclear Fuel (SNF) project consists of the safe retrieval,
preparation, and repackaging of the spent fuel stored at the K East (KE) and K
West (KW) Basins for interim safe storage in the Canister Storage Building
(CSB).

Multi-Canister Overpack (MCO) scrap baskets and fuel baskets will be loaded
and weighed under water. The equipment used to weigh the loaded fuel baskets
requires daily calibration checks, using test weights traceable to National Institute
of Standards Testing (NIST) standards. The test weights have been designated as
OCRWM related in accordance with HNF-SD-SNF-RPT-007 (McCormack).

Scope
2.1  Objectives
The scope of this design package is to document the design and fabrication of two

NIST traceable test weights to be used for the daily calibration of the load
measuring equipment on the monorail mounted MCO Stiffback grapple.

2.2 Products Delivered

This package will deliver the following:
Documents

a) This document, which includes product requirements, design analysis,
graphical depictions, and calibrations reports.

b) Hanford formatted detail and assembly drawings.

Hardware

a) NIST traceable test weight. Dry weight will be 1560.4 kg (~ 3437 Ibs.).
Underwater weight will be 1362 kg (~3000 lbs.). Weight will be fabricated to
+/- 0.5 % of the underwater weight.

b) NIST traceable test weight. Dry weight will be 654 kg (~ 1440 Ibs.).
Underwater weight will be 570 kg (~1256 Ibs.). Weight will be fabricated to
+/- 0.5 % of the underwater weight.

c) Lifting beam to place the test weights in their storage locations at K Basins
using a standard 1 ton chain fall or hoist with standard hook.
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3.0 Products Requirements and Constraints

The general design requirements/criteria for the Spent Nuclear Fuel Project Fuel

Retrieval subproject is in HNF-S-0461, Specification for Design of the SNF
Project Fuel Retrieval Subprgject. The following are additional requirements:

3.1 Dimensional/Physical Constraints
a) Diameter of test weights will be 22.25 +/- .010 inches.
b) Maximum height shall be less than 33.75 inches (See figure 1).

¢) No part of the test weights may weigh more than 771.8 kg (1700 Ibs.).
(HNF-2229, Appendix J).

d) Weights must fit storage locations along monorail no. 27 on the
Process Support Table, BNFL drawing DW-327, rev. 6.

3.2  Material Requirements

K Basins Design Guidelines (Roe 1995) shall be used as the source
document for establishing material design requirements. Material
requirements that pertain to the test weight construction are as follows:

e Carbon steel is an acceptable material for K Basin equipment,
Carbon steel, if used, shall be coated to prevent corrosion and/or
ease decontamination. Coating shall consist of a general
Amercoat™ epoxy system consisting of Amercoat™ Number 64
primer and Amercoat™ Number 66 seal gloss topcoat.'

e 300 Series Stainless Steel (SST) is an acceptable material. 300
Series SST shall be used for lifting beams and/or strongbacks.

e Iflead is used it will be encapsulated to prevent contamination of
the lead.

3.3 Environmental Constraints

a) Test weight material must be able to withstand the effects of high
radiation field of 40 rem / hr.

! Amercoat™ is a registered trademark of Ameron protective Coatings Group, Brea Calif.
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b) Test weight design shall accommodate 46-53 °F basin water
temperatures,

¢) Test weight materials shall be compatible with the
deionized/demineralized water,

3.4  Operational Requirements

a) Test weights will be designed for low corrosion during continuous
underwater storage at K-Basin,

b) The weight accuracy tolerance will not be exceeded from corrosion of
the test weights over the design life of the test weights.

¢) Weights will be lowered into the K-Basin, moved and placed in their
storage location using a monorail hoist system with a standard 1 ton
chain fall or hoist with a standard hook.

d) Weights must interface with the fuel basket grapple, H-1-82864, rev.
0, sheets 1 and 2, and BNFL drawing DW-209. Fuel basket grapple
will be used to lift test weight during load cell calibration.

e) Speciﬁed test weight, 1362 kg (3000 1b.) and 570 kg (1256 1b.) shall
be as measured under water. Fabrication shall be to +/- 0.5% of the
specified weight. Design shall take into account the buoyant effect of
displaced water.

f) Design life shall be 10 years. Frequency of use will be daily.

3.5 Equipment Marking Requirements

a) Below the hook lifting devices used with the test weights shall be
marked as follows:

e The number(s) of the H-1 drawing used for the equipment design
and construction.

e Weight (If over 100 lbs.)

o Rated load.
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FIGURE 1 — MAX HEIGHT OF WEIGHT
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Calibration Requirements

a) Weights shall be certified for underwater weight using a source
traceable to NIST standards.

b) Test weights shall be certified to +/- 0.5% of its rated underwater
weight.

Design Stress Criteria

a) Test weights shall be designed with a design factor of 3.0 based on the
yield stress of the material.

b) Below the hook lifting devices will be designed in accordance ANSI
B30.20, Below the Hook Lifting Devices.

Welding Requirements

All welding shall be in accordance with ANSI/AWS D1.1, Structural
Welding code.

Maintenance Requirements

Equipment shall be designed for no maintenance.

Applicable Laws, Regulations, and Standards

The applicable Fluor Daniel Hanford Engineering procedures for

documenting design, review, and approval of engineering documents shall
be used.

Development of Product

4.1

Management of Task
4.1.1 Engineering

Engineering design, design analysis, and preparation of Hanford
formatted H-1 drawings will be done by Fluor Daniel Northwest
(FDNW). Documents will be reviewed and approved by Duke
Engineering & Services Hanford.



Test Weights

% Fuel Retrieval System Small Tools Design Package
HNF-4460, Rev 1

4.1.2

August 25, 1999 Page 7
Fabrication / Calibration

FDNW will be responsible for fabrication of the test weights and
supporting equipment. In addition FDNW will be responsible for
initial certification of the test weights.

4.2 Development

4.2.1

4.2.2

Conceptual Design

The conceptual design for the two test weight assemblies are
shown in Appendix A of the calculation and is listed as Figures
Al,and A2,

The 1362-kg (3000 lb. measured underwater) test weight assembly
is showed in Appendix A, Figure Al. It is fabricated entirely of
304 SST. It is necessary to fabricate this weight in three pieces to
meet the requirement that no part of the test weight can weigh
more than 1700 lbs. (in air). Size, shape, dry and underwater
weight, and surface areas are shown. It is anticipated that the test
weight can be fabricated from thick plate or solid billet (if
available).

The 570-kg (1256 Ib. measured underwater) test weight assembly
is showed in Appendix A, Figure A2. It is also fabricated entirely
of 304 SST. Size and shape, dry and underwater weight, and
surface areas are shown. Method of fabrication will be the same as
for the other test weight.

The Lifting beam is used to lower the test weight sections into the
K-Basin using a standard 1 ton crane or chain hoist and is shown in
Appendix A, Figure A3. The largest weight that will be lifted
using this lifting beam is 1700 lbs. It was designed for a 1800 Ib
maximum load to give it a capacity slightly larger than what is
required. It is constructed entirely of 304 SST as required by the K
Basin design guidelines (Roe 1995).

Final Design

The final design was documented on a drawing titled “FRS In-Pool
Equipment Test Weights” and its number is H-1-83994. It was
fabricated in the DYN Corp (Hanford site fabrication shops) under
work package number 2H9903763. It was tested and certified at
the Numatec operated 305 test facility.
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Of significant note is that the third piece of the 3000 Ib. weight was
removed from the design in order to improve ease of installation.
This resulted in a calibrated weight of 2954 Ibs. in water. This is
acceptable as long as it is certified to within + 0.5% of actual
weight.

4.3  Verification of Product Design

The test weights were verified through testing and calculations.
Calculations were used to verify those items, which could not be
reasonably tested. The calculations focused on the environmental
issues such as corrosion. The testing verified that the design
weight was met in and out of water. The test verification produced
a documented certified calibration for each piece if the weight.

4.3.1 Design Calculations

Design calculations are included in Appendix A. The following
calculations were made:

¢ Evaluation of corrosion on accuracy of test weights
e Evaluation of basin water temperature on test weight accuracy
o Evaluation of material and weld stresses

Calculations were made to evaluate the impact of corrosion of the
test weight during the 10-year design life of the test weights on the
accuracy of the test weights. The calculations showed that the
corrosion of the test weights over a 10-year design life resulted in a
0.08 % (max) decrease in the weight of the test weight. This will
not impact the required accuracy of the test weights (see Appendix
A, 2.6). If the test weights are re-calibrated during the 10 year
period corrosion will be even more insignificant since re-
calibration will account for material loss since the last calibration.

Likewise the variation of the basin water temperature proved to
have a very small impact on the measured weight of the test
weights. Temperature variations will result in a 0.008% variation
in measured weight. The calculation made is in Appendix A, 2.6,
and shows that basin water temperature can be ignored.
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Testing/calibration was performed by Energy Northwest Standards
Laboratory. A Fluor Daniel Northwest (FDNW) Design engineer
provided a statement of work which provide the testing steps that
they needed to perform. The FDNW engineer observed all the
steps in the performance of the calibration. The statement of work
along with the data sheet is in Appendix B. :

The weights were weighed three times with a calibrated
dynamometer in dry air and in the water and an average weight
was calculated. The calibration data for the dynamometer is in
Appendix B. The average weight for each of the weights did not
deviate at all. For instance, if 1436 1bf was measured, then the
next two measurements showed the same value. All the
measurements showed the weights were in tolerance too. See Table
1 for test data. The actual data sheets are listed in Appendix B.
Final test data is as follows:

Table 1. Test Data

“Weight in air “Weight in water
(Ibl) +0.5% (M) 4 0.5%

H-1-83994-02
H-1-83994-03 1692

H-1-83994-04 1686

Combined weight 3378

of item 03 and 04

* Weights shown are the average weight.

Conclusion

The test weights were designed as specified by the requirements and are
documented on the drawing numbered H-1-83994. The weights have been
calibrated and verified to meet the designed weight within tolerance. The
Energy Northwest calibration recall numbers are 999-86-02-103, 999-86-
02-104, and 999-86-02-105.
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The following analyses are verifications for the design of the test
weights for the Fuel Retrieval System.
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~SUBJECT: Test Welights for K-Basin
1.0 Purpose

The purpose of these calculations is to calculate the following for the Fuel
Retneval System test weights.

» Conceptual design of 304 Stainless Steel (SST) 3000 Ib. test weight.
Calculate dry weight, underwater weight, and surface areas.

» Conceptual design of 304 SST 1256 Ib. (570 kg). test weight. Calculate dry
weight, underwater weight, and surface areas.

o Conceptual design of hﬂmg beam for test weights.
o Evaluate effect of corrosion on accuracy of test weights
» Evaluate effect of basin water temperature on accuracy of test weights.

e Evaluate material and weld stresses for conceptual Design.

2.0 Conceptual Design Physical Properties
2.i Conceptual Design and Physical Properties of 3000 LB Test Weight

Figure A1 shows the proposed conceptual design for a 3000-LB test
Weight. The following summarizes the physical properties of this
design:

All stainless steel construction

Three part design

No part weighs over 1700 LBS,

Overall height is 32.62"

Diameter is 22.25"

Combined underwater weight is ~ 3000 lbs
Total exposed surfaoe areas is ~ 4912.2 in®,
Volume is ~ 12042 in®
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DATE:
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DATE:

ENG COMM NO: - CHECKED BY:
“AREA: 00 K REVISED BY:
TSUBJECT: ~Test Welghts for K-Basin

SECOND PART C

DRY WEIGHT: 1800.03 LBS .
UNDERWATER WEIGHT: 1475.25 LBS
SURFACE AREA ~ 2130.80 IN*2

BASE _PART

DRY WEIGHT: 1890.01 LBS
UNDERWATER WEIGHT; 1475.24 LBS
SURFACE AREA ~ 200249 IN"2

~ Page Ad
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§ Engineering
ENG COMM NO: CHECKED BY: DATE:
~AREA 00K REVISED BY: DATE:
SUBJECT: Test Weights for K-Basin '

7.900 0.285
0.e997 0.036

&Cn Rﬂ*“"t F_Iorl.ﬂa\

. (
2 Rod Dia (in) Length (in) Vol (in*3)  Lb
0.750 1.825 0.718 0.205

(DRY)

Length (in) Width (In) Thick {in) Vol (in*38)  Lb

2.750 3630 0500  4.991 1.422

Total Volume: 5.7089 In*3
Total Welht 1.627 Ibs

ureM Develo mentofBaseofaooOLBWel ht T T - .

InA3 InA3 In*3
Main Plate Total Wt lbs
4485.047  0.000 . 4496.465 1281.492
4510.265 11, 4521.683 - -162.781
Total > 1281.492
Total-> 1118.712
SRR Check Weight 408.508 b Under
B Change perinch 109.236 Ib/in
add: 3.740 In
% New Height 15.615 in
B Check New Helght 15.615 in
InA3 InA3 InA3 inA3
Main Plate Lugs Total Wt Ibs

TWEIGHT2WiK4 - Page A5~
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DEPARTMENT: Mechanisms ORIGINATED BY: H.L,Rpac

______Engineering

ENG COMM NO: CHECKED BY:

DATE: 6 {w/ﬁ

DATE:

“AREA: 100 K REVISED BY: DATE:
SUBJECT: Test Weights for K-Basin
B Body 5910.561 11.418 5921.979 1687.764
B Displaced Water 5935.779 11.418  5947.197 -214.099

Total-> 1687.764
Total->  1473.665
(OK!I Dry Weight is less than 1700 LBS

Height is 18"

in*3 in*3 .
- Main Total “Wtlbs
R Body 6461.881 : . 6473.299 1844.890
iDisplaced Water 6461.881 . 6473.299 -233.039
Total > 1844.890
: Total-> 1611.851
Target Weight 1690.000 -
Check Weight 154.890
Bl Calculate 1" slice 102.756

ENeed to add: -1.507 in’
iNew Height . 16,493 In

dCheck New Helght 16.483 In

" InA3 InA3 _ '

: Main Plate Wt ibs
Steel Shell with cutout 5910.604 . : . 1687.776
Displaced Water 5910.604 . . : -213.193

Total -> 1687.776

: Total -> 1474.583

OKI D Wel d htis less than 1700 LBS -

Fl ureA1 Develo mentofard PartofSOOOLBWeI ht e o

: Checkagalnstaooo b target |
Sl Total First Two Parts  2948.248 |bs (Wet)

N Target Weight 3000.000 [bs (Wet)
[Need to Add 51.752 Ibs (Wel)
B Need Slice 0.576 Inches - Estimate

Heightis 0576 In
inA3 inA3 InA3 inA3

TWEIGHTZWKS -~ - | Page A6
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PEPARTMENT: Mechanisms ORIGINATED BY: H.L. Roac DATE:
_ Engineerin ' 5/ laﬁ 7
~ENG COMM NO: CHECKED B ATE:
AREA: {00 K REVISED BY: DATE
""SUBJECT: ~ Test Welghts for K-Basin
Main Plate Lugs Total Wt Ibs
S Body . 207.675  0.000 0.000  207.675 59.187
S Displaced Water 207.675 0.000  207.675 -7.476
. Total->  59.187 Dry
: ‘ Total->  51.71% Wet
M Target Weight 51.762 b (Wet)
jCheck Weight -0.041 Ib
M Calcutate Whin 89.776 Ibfin

Add additional height
New Helght

TWEIGHT2.WK4- -

© 0.000 in

B OK! - Met target welght
jCombined Welght _

0.576 in

2999.959 Ibs

Page A7
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DEPARTMENT: Mechanisms ORIGINATED BY: H.L Roacly DATE:
____ Engineering o ﬁ/z‘ ﬁ
ENG COMM NO: : ~ CHECKED BY:§] ” ” QQ ﬂ l DATE: S/z Y
—_— _ o/q
AREA: 100K REVISED BY: DATE: 1
" TSUBJECT: Test Weights for K-Basin .

2.2 Conceptual Design and Physmal Properties of 1256 Ib. (570 kg) Test

Weight

Figure A2 shows the proposed conceptual design for a 1256 Ib. (570
kg) test Weight. The following summarizes the physical properties of
this design: -

All stainless steel construction

One piece design

Test weight weighs 1439.8 LBS in air.

Overall height is 26.19”

Diameter is 22.25"

Combined underwater weight is ~ 570 kg (21256 Ibs.).
Total exposed surface areas is 1861.64 in

Volume is ~ 5044.43 in®

Page A8
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570 kg TEST WEIGHT
DRY WEIGHT: 1439,72 LBS
UNDERWATER WEIGHT: 1256.62 LBS

SURFACE AREA ~ 1861.64 IN™2

(2.85%)

\ REFERENCE H-~2~828080
FOR COUP(ING DIMENSION
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FIGURE A2 — 570 kg SOLID 304 SST TEST WEIGHT

304 STAINLESS STEEL- g
ALL WELDING 1S ANS!'/AWS :m
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Numbets Based on SOIIdModeI Development us utoCADR14 _
Mesﬂhhl ht Work Sheet-SolidSteel :

7.900 0.285 -
0.9997 0.036 *

. -source CRC Handbook of Chemlst and Ph slcs 77th Edltion .
Llftln Attachmentv I e and Welhtcalcs B E——

Consists of 0. 75" oD Rod and 0 50" Plate (304 SST)

S BRod - Dia (In) Length {in) Vol (in*3) Lb

'. 0.750 1.625 0.718 0.205 ,

, (DRY)
S Plate ' Length (in) Width (in) Thick {in) Vol (inA3) Lb
2,750 3.630 0.500 4.991 - 1.422

Total Volume: 5.709 iInt3
TotalWelht 1627 lbs _

.——-_ﬂ ure A2-Developmentof 570 kg Weight N |

- Helght is 11 875" ' In“a In"a inA3 in*3 -
Main Plate Lugs Total Wt ibs
B Steel Shell with culout 4485.047  0.000 11.418  4496.465 1281.492
38 Displaced Water 4510.265 11.418 4521683 -162.781
: ' 1281.492
_ 1118.712
SN Check Welght 137.928 b Under
B Change per inch 109.2368 Ib/in

1.250 In
13.125 In

B Check New Height of 13.125"

inA3 - in*3 in*3 in*3
S Main Plate Lugs Total Wt Ibs
i Steel Shell with cutout 4964.229 11.418  4975.647 1418.059

TWEIGHTZWKA : FPageste -
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@ Displaced Water ~ 4989.447 11.418  5000.865 -180.031

Total -> 1418.059 Dry
Total -> 1238.028 Wet

ECheck Weight 18.612 ibUnder
e Daolta Weaight - 118.316 b < OK
: 95.453 1Ibfin

0.181 in

ICheck New Height of 13.306"

inr3 inA3 InA3 In*3

: Main Plate Lugs Total Wt ibs
§1Steel Shell with cutout §033.577 11418  5044.995 1437.824
iDisplaced Water 5058.795 .11.418  5070.213 -182.528
Total-> 1437.824 Dry
L < ’ Total-> 1255.296 Wet
lCheck Weight 0.211 ibunder <—OK
g Delta Weight - 17.268 b <—O0K
95.401 Ib/in

" Page Al
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2.3 Conceptual Design and Physical Properties of Lifting Beam for Test
. Weights

Figure A3 shows a conceptual design for a lifting beam designed to
allow the test weight sections to be lowered into the K-basin.

Construction is all 304 Stainless Steel. Load capacity is 1800 lbs.
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Rau|

ORIGINAL EMERGY

NORTHWEST
Standards Laboratory
Plant Support Facility
MD 1025, PO Box 968

Richlandd, WA 99353-0968
Phane (509) 377-8131 FAX (509) 377-8219

Certificate of Calibration

Manufacturer: MSI Model: 7200

Description: DYNAMOMETER
Asset Number:  545-29-06-046 Serial Number: 66669

Report Number: 936278220 Ref. Number: 75

. Customer: BOYD JAl
[CALIBRATION INFORMATION l
t Conditions:

Tes
Calibration Date: 2-Sep-99 Temperature: 74.0
Calibration Due:  2_5ep-00 Humidity: 30 %

Procedure / Rev: SLI30-11 REV. 1
Technician: E. L. SHARP
TESTED WITH TYPE "F" WEIGHT SETS. NOTE: "F" CLASS

Remarks:
WEIGHTS ARE 0.01%-RATIO OF STDS 10:1 MIN.
Test Results:

Pass: Y

Incomplete: N

Limited: N

As Found: Pass

As Left: Pass

STANDARDS USED FOR CALIBRATION
Calibration Date  Due Date

Asset Number Manufacturer Model Description
0059369 RICE LAKE N/A WEIGHT SET 5-Aug-99 5-Aug-00
44420 AKO N/A WEIGHT SET 11-Mar-%9 11-Mar-00
Notes/General Conditions:
The standards and calibration program of the Fnergy Northwest Standards [aboratory complies with the requirements of 10 CFR50
Appendix B and ANSI/NCSL Z-540-1.

Unless otherwise noted:
The standards used in this calibration, described in the referenced calibration procedure with associated uncertainties or tolerances, are

traceable to the National Institate of Standards and Technology (NIST). There are no special limitations of use imposed on this item.
This Report may not be reprodpeed, except in full, without the pesmission of the Energy Northwest Standards Laboratory.

Y g
Déte /

anager, Standards Laboratory

) 10&3



EMERCY R CALIBRATION REPORT |iiF4 4,55
STANDARDS LABORATORY
NORTHWEST 0 R ‘ G l u TION CERTIFICATION TRACEABLE TO NIST %‘g}-l
“TESTED FOR MFR. , ~ Jtoc
Eer = MST— | et o -pere
[ NOMENCL MODEL - SN CAL CODE
52000 Lhs Dpmsapetes | WM ST 120 b T 5S4 1L9-0&O%
CAL DATE DUE DATE TOLERANCE CONDITION SLINO,
4-2-F% | %-2-20 |wrfsfosrd| wo-// il |
SPECIFICATIONS —
WMEES S ree T @l% A‘PP/:écj Cond
REMARKS J -
A8
TesTed (Y Type £ Goeie L Sets,
RoTe: 'F uArss LOGIGHTS ARE 0.01% - Ratio of 011 M
&AL og
STANDARDS USED
MFG. MOD. NO. CAL. CODE NO. DUE DATE
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Plant Support Facility
MD 1025, PO Box 968
Richland, WA 99353-0968
Phone (509) 377-8131 FAX (509) 377-8219

Certificate of Calibration

Manufacturer: SHOPMADE Model: N/A
Description: STAINLESS STEEL WEIGHT
Asset Number:  999-86-02-103 Serial Number: H-1-83994-040
Report Number: 935663100 Ref. Number: 75

Customer: STECKER SO

]CALIBRATION INFORMATION I

Test Conditions:
Calibration Date: 26-Aug-99 Temperature: 0.0 C
Calibration Due: 26 Aug-00 Humidity: 0%

Procedure / Rev: SLI30-12 REV.0
Technician: W. E. CALLAWAY

Remarks: CALIBRATED IN 305BLDG-USED AT K-BASIN
Test Results:

Pass: Y

Incomplete: N

Limited: N

As Found: Pass

As L-ft: Pass

STANDARDS USED FOR CALIBRATION

Asset Number Manufactorer Model Description Calibration Date  Due Date
545-29-06-046 MSI 7200 DYNAMOMETER + 21-Jan-99 21-Jan-00
Notes/General Conditions:
The standards and calibration program of the Energy Northwest Standards Laboratory complies with the requirements of 10 CFR50
Appendix B and ANSI/NCSL Z-540-1.

Unless otherwise noted:

The standards used in this calibration, described in the referenced calibration procedure with associated uncertainties or tolerances, are
traceable to the National Institute of Standards and Technology (NIST). There are no special limitations of use imposed on this item.
This Repert may not be reproduced, except in full, without the permission of the Energy Northwest Standards Laboratory.

O o P90

7.D. “’Manager, Standards Laboratory Date
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: CUSTOMER: FLUOR DANIEL NORTHWESi’ —
EMERGY | Siwoamoe HEageo
LABORATORY -
NORTHWEST B-3% rav|
0 R ‘ REPORT OF CALIBRATION
kﬁANUFACTURER: MODEL: NOMENCLATURE:
SHOPMADE STAINLESS STEEL WEIGHT
SIN: CAL CODE OR iD #: AMBIENT TEME: HUMIDITY:
HA-83994- 040 $99-85-02-103 Y3 w/A
CAL DATE: DUE DATE: AS FOUND: AS LEFT: PROCEDURE: " [REV:
J8-R4-7% 0F- 26 -00 New fnd [ Let#| SL]: 30-12 O
STANDARDS USED:
MANUFACTURER: MODEL: CAL. CODE OR ID #: DUE DATE:
—MEASUREMENT SYSTEM INTERNATIONAL MSLZ200 ~~——545.20.05.048 n4/21/00
REMARKS:
THE MSI-7200 DYNOMETER WAS FUNCTIONALLY TESTED AS PER ATTACHED REPORT DATED 8/6/99
CALIBRATION DATA
STEP | FUNCTION TESTED | NOMINAL MEASURED VALUES: TOLERANCE 00T | an
AS FOUND AS LEFT
1 DRY WEIGHT 1718 L8F /6 &¢C Sane +0.5% &
2 DRY WEIGHT 1718 LBF 1656 " +0.5% &
3 DRY WEIGHT 1718 LBF 1686 o £0.5% Fa}
4 SUBMERGED WT. 1500 LBF 1474 Same $0.6% sl
5 SUBMERGED WT, | 1500 LBF 479 “ +0.5% (|
6 SUBMERGED WT. | 1500 LBF rali n +0.5% <1
. < ra
REVIEWES BY "|DATE TESTED BY DATE
ey |G 46/79 [ ot thtstat 0b-24-99
A4 /
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Fluor Danigl Hanford, Inc.
P.0. Box 1000
Richland, WA 99352

FROJECT HANFORD (PH)

Mail Inveice To:

Fluor Daniel Hanford

ATTN: ACCOUNTS PAYABLE Gl1-80
PO Box 1000

RICBLAND WA 99352

Please Direct Inquiries to:

STEVEN O. STECKER C.P.M,
Title: CONTRACTING OFFICER
FPhone: 509-373-7715 Ext:
Fax : 509-376-5016
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Contzact: Q0002957
Release : (QQ075
Executed: (B8/13/99
Printed : 08/13/99

Page : 1

Vendor;

Michael L. Wilson

WASHINGTON PUBLIC POWER SUPPLY
PO BOX 968B/MsS~055

RICEBLAND WA 99352

Work Location:

s

dhhdhknd

Title: FRS - CALIBRATION OF TEST WEIGHTS FOR K~BASINS - ENERGY NW

CONTRACT RELEASE www#dn

Total Value $5,000.00 USD
Pricing Methed: ESTIMATE

Contract Typs : SERVICES

Project

Vendor Authorized Signature

Printed Name/Title

Date Signad Fhone

&-§002-1b8

*+ NOT TO EXCEED *++

Start Date: (7/26/99
End Date : (09/30/99

I4 thorized Signature
Ceve O ST

Printed Nanme/Title

(ag _ANR-722/5"

Daté Signed Phone
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STATEMENT OF WORK
FOR
Calibrtwoation of Test Weights for K-Basin

OBJECTIVE

This action is to provide for the certification of two test weights traceable to the National Institute
of Standards Testing (NIST) standards. The test weights will be used at the K Basins to perform
a daily calibration of the weighing system on the monorail mounted Multi-Canister Overpack

(MCO) basket stiffback grapple.

All Hanford Site Measurement and Test Equipment (M&TE) calibration/certification work is sub-
contracted by DynCotp to Energy NW. The certification of the test weight will be done by Energy

NW.

]NTRQQUCT ION

The Spent Nuclear Fuel (SNF) Project has been established to provide facilities and systems with
which to retrieve, repackage, and interim store the spent nuclear fuel from the K Basins in a safe
configuration away from the Columbis River. The Fuel Retrieval System (FRS) Sub-project has
been established to design, install, and test a system to repackage the spent nuclear fuel in the K
Basins. Fuel retrieval is accomplished using underwater process equipment. The SNF is loaded
into MCO baskets and the MCO baskets are transferred into a MCO using the MCO basket
stifiback grapple. The MCO basket stiffback grapple bas an integral weighing system that is used
to weigh the loaded MCO baskets. Test weights will be used to perform a daily accuracy and
linearity check of the MCO basket stiffback grapple weighing system.

Two test weights have been designed to be used with the MCO basket stiffback grapple to provide
the required daily linearity check of the weighing system.

The 3000 Ib. test weight assembly, H-1-83994, Item 1, is designed to provide approximate 3000
Ibs (1362 kg) submerged and a dry weight of approximately 3437 Ibs. The 3000-ib weight
consists of a base weight assembly and a top weight assembly, H-1-83994, Items 3 anc 4, that fit
together to for.n the 3000 Ib. test weight assembly. Two parts are required for the 3000 Ib. test
weight assembly to meet the 1700 [b. limit for equipment lowered into the K basins. Both parts of
the 3000 Ib. test weight assembly will be weighed separately in air (dry) and while submerged

underwater.

The 570 kg test weight, H-1-83394, Item 2, is designed to provide an approximate 1256 lbs. (570
kg) submerged and a dry weight of approximately 1440 Ibs. The test weight will be certified in air
(dry) and while submerged underwater.

Fabrication of the test weights is currently in process at the Site Fabrication Services fabrication
shops at 200 West area with a completion date of 7/23/99. After fabrication the test weights will
be delivered to a facility on the Hanford site where the certification of the test weights will be

performed.
SCOPE

Energy NW will provide the following services;

3.1 Provide manpower necessary to perform the certifications. The buyer will provide a crane
operator and a person to assist with the handling of the test weights.

e g
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3.2 Certify the test weights. The test weights will be certified for dry (in sir) weight and for
submerged (underwater) weight. The test weights will be certified to +/-0.5%. The
following items will be certified: :

e H-1-83994, Item 2, 570 kg Test Weight Assembly

s H-1-83994, Item 3, Base Weight Assembly

» H-1-83994, Item 4, Top Weight Assembly

3.3 Provide certification certificates for the two test weights items listed in 3.2, The certification
certificates shall meet the requirements of HNF-PRO-490, Rev |, Control of Measuring and

Test Equipment.

3.4 The Hanford Standards Lab (HSL) assigned 1D number shall be marked on the top of each
test weight using 44" high metal stamps.

3.5 The following outline represents the major steps for test weight certification. A certification
test plan will be written to document the certification procedure.

35.1

352

353

3.54

355

356

357

358

359

3.5.10
3.5.11

The two test weights will be staged at the Hanford site facility selected by the
buyer where the certification work will be performed. -

Buyer will provide a calibrated dynamometer that will be used for all of the
certification tests. The dynamometer will be calibrated to NIST tracezble
standards, HSL [D# 545-29-06048, 0-2000 Ib. range, and be accurate to +/-
0.1%.

Buyer will sﬁpply the certified rigging devices (slings, etc) and water tank for
performing this work.

Energy NW will install the dynamometer on the overhead crane and prepare it
for use.

‘Iwe test weights will be lifted using the test weight spreader beam, H-1-8§3454,
Item 7. The buyer will provide the spreader beam.

The spreader beam will be attached to the dynamometer and the dynamometer
will be tared so that it indicates zero load.

The test weights will be lifted using the spreader beam and the dry weight will
be measured and recorded. This will be repeated three times.

Repent steps 3.4.5 and 3.4.6 for the remaining two weights.

Remove the dynamorneter and spreader beam. Reconnect the spreader beam to
the overhead crane, Use the spreader beam to place the two test weights on the

bottom of the water tank.

Disconnect the spreader bar from the crane.

The spreader bar will be connected to a sting (>2000 Ib capacity), the other end
of the sling will be connected to the bottom of the dynamometer and the crane
hook to the top of the dynamometer. The sling must be of sufficient length to
allow the dynamometer to be read when standing outside the water tank.
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3.5.12 Lift the test weight that is being weighed so that it is free and clear of the tank
bottom and any other obstacles. The test weights and spreader bar must be
completely submerged underwater. Determine a method that will allow you
return to the same approximate hook elevation in the following steps.

3.5.13 Lower the test weight and disconnect the stiff back from the weight. Raise the
stiffback to the same approximate elevation as in step 3.4.10.

3.5.14 Tare the dynamometer.

3.5.15 Lower the stiffoack. Reconnect to the test weight and raise the weight to the
seme approximate hook elevation as in step 3.4.10.

3.5.16 Record the indicated submerged weight of the test weight.

3.5.17 Lower and raise the test weight two additional times and record the indicated
weight,

3.5.18 Repeat steps 3.4.10 to 3.4.15 for the other two test weights.
3.5.19 Remove all two test weights from the water tank.
3.6 Re-calibrate the dynamometer used for the certification of the test weights.
DELIVERABLES

4.1 Certification certificate for each test weight. Certification certificates will indicate dry and
submerged weight of each test weight. '

4.2 Copy of calibration certificate for re-certification of the dynamometer used for the
certification of the test weights,

SCHEDULE

The period of performance for this work is July 26, 1999 to September 30, 1999. All
certification/calibration work is targeted for completion by August 15, 1999, but shall be
completed no Jater than September 30, 1999,

ADMINISTRATIVE

The safety class per HNF-PRO-704, "Hazard and Accident Analysis Process,” is General Services
and quality assurance level 3 is per HNF-PRO-259, Rev. 0., "Graded Quality Assuraace.”

A security badge, Level 0, will be required by personnel performing this work.

QUALITY ASSURANCE

Applicable quality assurance requirements and implementing procedures are identified in the
"Spent Nuclear Fuel (SNF) Project Quality Assurance Program Plan” (QAPP).

INTERFACE POINTS
Energy NW shall report to the Project Engineer:
8.1  DESH INTERFACE POINTS

9119
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FRS Deputy Manager (BTR)
FRS Sub-project Manager (Backup BTR)
FRS Design Authority :

FDNW INTERFACE POINTS

FRS Engineering Manager
Project Engiveer
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H.L. RoachFDNW
S. D. Godfrey .= 372-2927
J. M. Henderson 376-8926
B. D. Groth 373-6673

376-1918
376-5595

L. D. Kessie
H.L. Roach
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MD 1025, PO Box %68

Richland, WA 99353-0968
Phane (509) 377-8131 FAX (509) 377-8219

| Certificate of Calibration

Manufacturer: SHOPMADE Model: NA
Description: STAINLESS STEEL WEIGHT
Asset Number: 999-86-02-104 Serial Number: H-1-83994-030
Report Number: 935663880 Ref. Number: 75
STECKER SO

‘ Customer:
|CALIBRATION INFORMATION I

Test Conditions:

Calibration Date: 26-Aug-99 Temperature: 0.0 C
Calibration Due: 26 Aug-00 Humidity: 0%
Procedure / Rev: SL130-12REV. 0

Technician: W. EBE. CALLAWAY

Remarks: CALIBRATED IN 305BLDG-USED AT K-BASIN
Test Results:
Pass: Y
Incomplete: N
Limited: N
As Found: Pass
As Lefi: Pass
STANDARDS USED FOR CALIBRATION
Asset Number Manufacturer Mode) Description Calibration Date  Due Date
545-29-06-046 MSI 7200 DYNAMOMETER - 21-Jan-99 21-Jan-00

Notes/General Conditions:
The standards and calibration program of the Energy Northwest Standards Laboratory complies with the requirements of 10 CFR50

Appendix B and ANSI/NCSL Z-540-1.

Unless otherwise noted:
The standards used in this calibration, described in the referenced calibration procedure with associated uncentainties or tolerances, are

traceable to the National Institute of Standards and Technology (NIST). There are no special limitations of use imposed on this jtem.
This Report may not be reproguced, except in full, without the permission of the Energy Northwest Standards Laboratory.

225077 - 7P

; Manager, Standards Laﬁoratory Date
- Ic’b'?




. - CUSTOMER: FLUOR DANIEL NORTiHWEST |
| E"ERGY STANDARDS MU 4ko 0 S
LABORATORY
NORTHWEST iB-1¢ jkav |
REPORT OF CALIBRATION
I—MANU—-FACTURER: MODEL: NOMENCLATURE:
SHOPMADE _STAINLESS STEEL WEIGHT
SN CALCODE OR D # AMBIENT TEMP: HUMIDITY:
H-1-83994%-030 995-86-02-104 /V/g- /V/é
CALDATE: DUE DATE; AS FOUND: AS LEFT: " TPROCEDURE: REV:
0§-2¢-99 08-24-00 Mew foud /1eft| SLI: 30-1- O
STANDARDS USED: !
MANUFACTURER: MODEL: CAL CODE OR ID #: DUE DATE:
—MEASUREMENT SYSTEM INTERNATIONAL —MSL7NON . 54K20.06.048 01.21.00
 REMARKS:
THE MS1-7200 DYNOMETER WAS FUNCTIONALLY TESTED AS PER ATTACHED REPORT DATED 8/6/99
CALIBRATION DATA
STEP | FUNCTION TESTED | NOMINAL MEASURED VALUES: TOLERANCE 00T | 4
AS FOUND AS LEFT
1 DRY WEIGHT 1718 LBF 76 92 Same +0.5% 51
2 DRY WEIGHT 1718 LBF /b 9 I +0.5% S
3 DRY WEIGHT 1718 LBF /L 92 0 +0.5% Sy
4 SUBMERGED WT. 1500 LBF /Y 5D Same +0.6% s:
5 SUBMERGED WT. 1500 LBF /Y ED 4 +0.5% S
6 SUBMERGED WT. 1500 LBF 1 Y/$0 " +0.5% S
REVIEWERAY % oA : TESTED BY DATE
2577 ‘wa% 94-24-99
ORM1999 4 7 e
2 7
Pagc‘ﬁ of 1__}
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Fluor Daniel Hanford, Inc.
P.O. Box 1000
Richland, WA 99352
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PROJECT HANFORD (FH)

Mail Invoice To:

Fluor Daniel Hanford

ATTN: ACCOUNTS PAYABLE G1-80
PO Box 1000

RICALAND WA 99352

Plaasa Direct Inquiries to:

STEVEN O. STECKER C.P.M.
Title: CONTRACTING OFFICER
Phone: 509-373-7715 Ext:
Fax : 509-376-9016
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Page : 1

Vendor:

Michael L. Wilson

WASHINGTON PUBLIC POWER SUPPLY
PO BOX 968/M5-055

RICHLAND WA 99352

Work Location:

P e e e s o

Title: FRS - CALIBRATION OF TEST WEIGHTS FOR K-BASINS - ENERGY NW
kkkhkad CONTRACT RELEASE Shddhud
Total Value $5,000.00 USD *+ NOT TO EXCEED ++

Pricing Msthod: ESTIMATE

Contract Type : SERVICES
Project :

Vendor Authorized Signature

Printsd Name/Title

Data Signad Plione

A-8002-1D9

Start Date: (7/26/59

End Date 09/30/99
= i ——
4 thorized Signaturae
Creveso O S

Printed Name/Title

sy S 7I%

Date Signed FPhone
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Calibrtwoation of Test Weights for K-Basin

OBJECTIVE

This action is to provide for the certification of two test weights traceable to the National Institute
of Standards Testing (NIST) standards. The test weights will be used at the K Basins to perform
a daily calibration of the weighing systemn on the monorail mounted Multi-Canister Overpack
(MCO) basket stiffback grapple.

All Hanford Site Measurement and Test Equipment (M&TE) calibration/certification work is sub-
contracted by DynCorp to Energy NW. The certification of the test weight will be done by Energy
NW.

INTRODUCTION

The Spent Nuclear Fuel (SNF) Project has been established to provide facilities and systems with
which to retrieve, repackage, and interim store the spent nuclear fuel from the K Basins in a safe
configuration away from the Columbia River. The Fuel Retrieval System (FRS) Sub-project has
been established to design, install, and test a system to repackage the spent fiuclear fuel in the K
Basins. Fuel retrieval is accomplished using underwater process equipment. The SNF is loaded
into MCO baskets and the MCO baskets are transferred into a MCO using the MCO basket
stiffoack grapple. The MCO basket stiffback grapple has an integral weighing system that is used
to weigh the loaded MCO baskets. Test weights will be used to perform a daily accuracy and
linearity check of the MCO basket stiffback grapple weighing system.

Two test weights have been designed to be used with the MCO basket stiffback grapple to provide
the required daily linearity check of the weighing system.

The 3000 Ib. test weight assembiy, H-1-83994, Item 1, is designed to provide approximate 3000
lbs (1362 kg) submerged and a dry weight of approximately 3437 Ibs. The 3000-1b weight
consists of a base weight assembly and a top weigii assembly, H-1-83994, Items 3 and 4, that fit
together to form the 3000 b. test weight assembly. Two parts are required for the 3000 Ib. test
weight assembly to meet the 1700 Ib. limit for equipment lowered into the K basins. Both parts of
the 3000 Ib. test weight assembly will be weighed separately in air {dry} and while submerged
underwater.

The 570 kg test weight, H-1-83394, Item 2, is designed to provide an approximate 1256 Ibs. (570
kg) submerged and a dry weight of approximately 1440 lbs. The test weight will be certified in air
{dry) and while submerged underwater.

Fabrication of the test weights is currently in process at the Site Fabrication Services fabrication
shops at 200 West area with a completion date of 7/23/99. After fabrication the test weights will
be delivered to a facility on the Hanford site where the certification of the test weights will be

performed.
SCOPE

Energy NW will provide the following services:

3.1 Provide manpower necessary to perform the certifications. The buyer wili provide a crane
operator and a person to assist with the handling of the test weights.

Ragetofd-rf
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3.2 Certify the test weights. The test weights will be certified for dry (in air) weight and for
submerged (underwater) weight. The test weights will be certified to +/-0.5%. The
following items will be certified:

e  H-1-83994, Item 2, 570 kg Test Weight Assembly
o  H-1-83994, Item 3, Base Weight Assembly
o  H-1-83994, Item 4, Top Weight Assembly

3.3 Provide certification certificates for the two test weights items listed in 3.2. The certification
certificates shall meet the requirements of HNF-PRO-490, Rev 1, Control of Measuring and

Test Equipment.

3.4 The Hanford Standards Lab (HSL) assigned ID number shall be marked on the top of each
test weight using 14" high metal stamps.

3.5 The following outline represents the major steps for 1est weight centification. A certification
test plan will be written to document the certification procedure.

3.5.1  Thetwo test weights will be staged at the Hanford site facility selected by the
buyer where the certification work witl be performed.

3.5.2 Buyer will provide a calibrated dynamometer that will be used for all of the
certification tests. The dynamometer will be calibrated to NIST traceable
standards, HSL, [D# 545-29-06046, 0-2000 Ib. range, and be accurate to +/-
0.1%.

353 Buyerwill sﬁpp!y the certified rigging devices (slings, etc) and water tank for
performing this work.

3.54  Energy NW will install the dynamometer on the overhead crane and prepare it
for nse.

355 Theest weights will be lifted using the test weight spreader beam, H-1-83994,
Item 7. The buyer will provide the spreader beam.

3.5.6  The spreader beam will be attached to the dynamometer and the dynamometer
* will be tared so that it indicates zero load.

3.5.7 The test weights will be lifted using the spreader beam and the dry weight will
be measured and recorded. This will be repeated three times.

3.5.8 Repoatstops 3.4.5 and 3.4.6 for the remaining two weights.

3.5.9 Remove the dynamometer and spreader beam. Reconnect the spreader beam to
the overhead crane. Use the spreader beam to place the two test weights on t.he
bottom of the water tank.

3.5.10 Disconnect the spreader bar from the ¢rane.
3.5.11 The spreader bar will be connected to & sling (>2000 Ib capecity), the other end
of the sling will be connected to the bottom of the dynamometer and the crime

hook to the top of the dynemometer. The sling must be of sufficient length to
allow the dynamometer to be read when standing outside the water tank.

_,...ri‘-l-"b
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3.5.12 Lift the test weight that is being weighed so that it is free and clear of the tank
bottom and any other obstacles. The test weights and spreader bar must be
completely submerged underwater. Determine a method that will allow you
return to the same approximate hook elevation in the following steps.

3.5.13 Lower the test weight and disconnect the stiff back from the weight. Raise the
stiffback to the same approximate elevation as in step 3.4.10.

3.5.14 Tare the dynamometer.

3.5.15 Lower the stiffback. Reconnect to the test weight and raise the weight to the
same approximate hook elevation as in step 3.4.10.

3.5.16 Record the indicated submerged weight of the test weight.

3.5.17 Lower and raise the test weight two additional times and record the indicated
weight.

3.5.18 Repeat steps 3.4.10 to 3.4.15 for the other two test weights.
3.5.19 Remove all two test weights from the water tank.
3.6 Re-calibrate the dynamometer used for the cettification of the test weights.

40  DELIVERABLES

4.1 Certification certificate for each test weight. Certification certificates will indicate dry and
submerged weight of each test weight.

4.2 Copy of calibration certificate for re-certification of the dynamometer used for the
certification of the test weights,

S0  SCHEDULE

The period of performance for this work is July 26, 1999 to September 30, 1999. All
certification/calibration work is targeted for completion by August 15, 1999, but shall be
completed no later than September 30, 1999.

6.0 TIV.

The safety class per HNF-PRO-704, "Hazard and Accident Analysis Process,” is General Services
and quality assurance level 3 is per HNF-PRO-259, Rev. 0., "Graded Quality Assurance.”

A security badge, Level 0, will be required by personnel performing this work.
7.0 AS N

Applicable quality assurance requircments and implementing procedures are identified in the
"Spent Nuclear Fuel (SNF) Project Quality Assurance Program Plan" (QAPP).

80  INT S
Energy NW shall report to the Project Engineer:
31  DESHINTERFACEPOINTS
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FRS Deputy Manager (BTR) S.D. Godfrey . 372-2927
FRS Sub-project Manager (Backup BTR) J. M. Henderson  376-8926
FRS Design Authority B. D. Groth 373-6673

8.2 FDNW INTERFACE POINTS

FRS Engineering Manager ' L.D.Kessic  376-1918
Project Engineer H.L. Roach 376-5595
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NORTHWEST
Standards Laboratory
Plant Support Facility
MD 1025, PO Box 968
Richland, WA 99353-0968
Phane (509) 377-8131 FAX (S09) 377-8219
Certificate of Calibration
Manufacturer: SHOPMADE Model: NA
Description: STAINLESS STEEL WEIGHT
Asset Number: 999-86-02-105 Serial Number: H-1-83994-020
Report Number: 935664420 Ref. Number: 75

Customer; STECKER SO

|CALIBRATION INFORMATION I

Test Conditions:
Calibration Date: 26-Aug-99 Temperature: 0.0 C
Calibration Due:  26-Aug-00 Humidity: 0%
Procedure / Rey: SLI30-12 REV. 0
Technician: W. E. CALLAWAY

Remarks: CALIBRATED AT 305BLDG-USED AT K-BASIN
Test Results:

Pass: Y
Incomplete: N
Limited: N
As Found: Pass
As Left: Pass

STANDARDS USED FOR CALIBRATION

Asset Number Manufacturer Madel Description Calibration Date  Dye Date

545-29-06-046 MSI 7200 DYNAMOMETER © 21-Jan-99 21-Jan-00
Notes/General Conditions:

The stapdards and calibration program of the Fnergy Northwest Standards Laboratory complies with the requirements of 10 CFRS0

Appendix B and ANSI/NCSL Z-540-1.

Unless otherwise noted:

The standards used in this calibration, described in the referenced calibration procedure with associated wncertainties or tolerances, are
traceable to the National Institute of Standards and Technology (NIST). There are no special imitations of vse imposed on this item.
This Repogy may aot be rep , except in full, without the permission of the Energy Northwest Standards Laboratory.

2~(~ 27

er, Standards Laborstory Date -
£




. . CUSTOMEH:i FLUOR DANIEL Nb&fHWEST
WERG, STANDARDS MuF A4 o p. TS
LABORATORY av |
NORTHWEST \3—-|€{
REPORT OF CALIBRATION
MANUFACTURER: MODEL: NOMENCLATURE:
SHOPMADE STAINLESS STEEL WEIGHT _
SN: CAL CODE OR ID #: AMBIENT TEMP; HUMIDITY:
H-1-83994-020 999-86-02-105 "/ﬁ ) ”/4
CAL DATE: DUE DATE: AS FOUND: ASLEFT: ' [PROCEDURE: REV:
08 -26-99 08-2L-00 vew Sound Jleb,  SL]: 30- 12 O
STANDARDS USED: 4
MANUFACTURER: MODEL: CAL. CODE OR ID #: DUE DATE:
__MEASURFMENT SYSTEM INTERNATIONAL _MSL7200 — 5A5.20.NE.N4H n12u00
REMARKS:
THE MS:-7200 DYNOMETER WAS FUNCTIONALLY TESTED AS PER ATTACHED REPORT DATED 8/6/99
CALIBRATION DATA
STEP | FUNCTION TESTED | NOMINAL MEASURED VALUES: TOLERANCE 00T 4:1
AS FOUND AS LEFT _
1 DRY WEIGHT 1440 LBF /4/3¢ Samée +0.5% [l |
2 DRY WEIGHT 1440 LBF /Y 3‘ h 10.5% 5; ]
3 DRY WEIGHT 1440 LBF Y LIA " +0.5% g
4 SUBMERGED WT. 1256 LBF 125¢ Sgme +0.5% &
5 SUBMERGED WT. 1266 LBF /AS( n +0.6% S5
[ SUBMERGED WT. 1256 LBE /2 s " 10.5% S
REVIE B.Y‘ z [DAT _ TESTED BY , DATE
=27 ~29 S allandy 08-2¢6-79
ORM1689 L 4 f
< 3

aefo?&
Pag w;f
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FLUOR DANIEL

Fluor Daniel Hanford, inc.
P.0. Box 1000
Richland, WA 99352

PROJECT HANFORD (FH)

Gas -6 Oa-tor S

NNF44¢ 0,REV I

[>— 2.0
Contract: 00002357
Ralemse : Q075
Executed: 08/13/99
Printed : 08/13/99

Page : 1

Mail Invoice To:

Fluor Daniel Hanford

ATTN: ACCOUNTS PAYABLE Gl-80
PO Box 1000

RICHLAND WA 99352

Pleass Direct Inquiries to

STEVEN O. STECKER C.P.M.
Title: CONTRACTING OFFICER
Phone: 509-373-7715 Ext:
Fax : 509~376-5016

Vendor:

Michael L. Wilsen

WASEINGTON PUBLIC POWER SUPPLY
PO BOX 968/Ms-055

RICHLAND WA 99352

Work Locaticn:

Title: FRS - CALIBRATION OF TEST WEIGHTS FOR K-BASINS - ENERGY NW
kkkkkt® CONTRACT RELEASE wwhddew
Total Value $5,000.00 USD ** NOT TO EXCEED *+

Pricing Msthod: ESTIMATE

Contract Type :
Project

SERVICES

Vendor Authorized Signature

Printed Name/Title

Date Bigned Phone

A-§002- 108

Start Date:
End Date

07/26/99%

: 09/30/99

thorized Sigmature

STE-JG-J O L

Printed Name/Title

212205

FPhone

Daté Signed
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STATEMENT OF WORK
FOR
Calibrtwoation of Test Weights for K-Basin

9-Fe- ¢ oo

1.0 ECTIV

This action is to provide for the certification of two test weights traceable to the National Institute
of Standards Testing (NIST) standards. The test weights will be used at the K Basins to perform
a daiiy calibration of the weighing system on the monorail mounted Multi-Canister Overpack

(MCO) basket stiffback grapple.

All Hanford Site Measurement and Test Equipment (M&TE) calibration/certification work is sub-
contracted by DynCorp to Energy NW. The centification of the test weight will be done by Energy

NW.

2.0 INTR CTI

The Spent Nuclear Fuel (SNF) Project has been established to provide facilities and systems with
which to retrieve, repackage, and interim store the spent nuclear fuel from the K Basins in a safe
configuration away from the Columbia River. The Fuel Retrieval System (FRS) Sub-project has
been established to design, install, and test a system to repackage the spent nuclear fuel in the K
Basins. Fuel retrieval is accomplished using underwater process equipment. The SNF is loaded
into MCO baskets and the MCO baskets are transferred into a MCO using the MCO basket
stiffback grapple. The MCO basket stiffback grapple has an integral weighing system that is used
to weigh the loaded MCO baskets. Test weights will be used to perform a daily accuracy and
linearity check of the MCO basket stiffback grapple weighing system.

Two test weights have been designed to be used with the MCO basket stiffback grapple to provide
the required daily linearity check of the weighing system.

The 3000 lb. test weight assembly, H-1-83994, Item 1, is designed to provide approximate 3000
Ibs (1362 kg) submerged and a dry weight of approximately 3437 Ibs. The 3000-1b weight
consists of a base weight assembly and a top weight assembly, H-1-83994, Items 3 and 4, that fit
together to form the 3000 ib. test weight assembly. Two parts are required for the 3000 [b. test
weight assembly to meet the 1700 Ib. limit for equipment lowered into the K basins. Both parts of

the 3000 1b, test weight assembly will be weighed separately in air (dry) and while submerged
underwater.

The 570 kg test weight, H-1-83394, Item 2, is designed to provide an approximate 1256 Ibs. (570
kg) submerged and a dry weight of approximately 1440 Ibs. The test weight will be certified in air

(dry) and while submerged underwater.

Fabrication of the test weights is currently in process at the Site Fabrication Services fabrication
shops at 200 West area with a completion date of 7/23/99. After fabrication the test weights will
be delivered to a facility on the Hanford site where the certification of the test weights will be

performed.
3.0 SCOPE

Energy NW will provide the following services:

3.1 Provide manpower necessary to perform the certifications. The buyer will provide a crane
operator and a person o assist with the handling of the test weights.

PagEtoft—its,
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3.2 Centify the test weights. The test weights will be certified for dry (in air) weight and for
submerged (underweter) weight. The test weights will be cemﬁed to +/-0.5%. The
following items will be certified: :

o H-1-83994, Item 2, 570 kg Test Weight Assembly

o  H-1-83994, [tem 3, Base Weight Assembly

o H-1-83994, Item 4, Top Weight Assembly

3.3 Provide certification certificates for the two test weights items listed in 3.2. The certification
certificates shall meet the requirements of HNF-PRO-490, Rev 1, Control of Measuring and

Test Equipmaent.

3.4 The Hanford Standards Lab (HSL) assigned ID number shall be marked on the top of each
test weight using %4 high metal stamps.

3.5 The following outline represents the major steps for test weight certification. A certification
test plan will be written to document the certification procedure.

3.5.1

352

353

354

355

356

3.37

358

359

3.5.10

3511

The two test weights will be staged at the Hanford site facility selected by the
buyer where the certification work will be performed. -

Buyer will provide a catibrated dynamometer that will be used for all of the
certification tests. The dynamometer will be calibrated to NIST traceable
standards, HSL [D# 545-29-06046, 0-2000 1b. range, and be accurate to -r-l-
0.1%.

Buyer will supply the certified rigging devices (slings, etc) and water tank for
performing this work.

Energy NW will install the dynamometer on the overhead crane and prepare it
for use,

The test weights will be lifted using the test weight spreader beam, H-1-83994,
Itemn 7. The buyer wiil provide the spreader beam.

The spreader beam will be attached to the dynamometer and the dynamometer
will be tared so that it indjcates zero load.

The test weights will be lifted using the spreader beam and the dry weight will
be measured and recorded. This will be repeated three times.

Repeat steps 3.4.5 and 3.4.6 for the remaining two weights.
Remove the dynamometer and spreader beam. Reconnect the spreader beam to

the overhead crane. Use the spreader beam to place the two test weights on tho
bottom of the water tanic,

Disconnect the spreader bar from the crane.
The spreader bar will be connected to a sling (>2000 1b capacity), the other end
of the sling will be connected to the bottom of the dynamometer and the crane

hook to the top of the dynamometer. The sling must be of sufficient length to
allow the dynamometer to be read when standing outside the water tank.

4 i1
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3.5.12 Lift the test weight that is being weighed so that it is free and clear of the tank
bottom and any other obstacles. The test weights and spreader bar must be
completely submerged underwater. Determine a method that will allow you
return to the same approximate hook elevation In the following steps.

3.5.13 Lower the test weight and disconnect the stiff back from the weight. Rrise the
stiffvack to the same approximate elevation as in step 3.4.10.

3.5.14 Tare the dynamometer.

3.5.15 Lower the stiffback. Reconnect to the test weight and raise the weight to the
same approximate hook elevation as in step 3.4.10.

3.5.16 Record the indicated submerged weight of the test weight.

3.5.17 Lower and raise the test weight two additional times and record the indicated

weight,
3.5.18 Repeat steps 3.4.10 to 3.4.15 for the other two test weights.
3.5.19 Remove all two test weights from the water tank.
3.6 Re-calibrate the dynamometer used for the certification of the test weights.

DELIVERABLES

4,1 Certification certificate for each test weight. Certification certificates will indicate dry and
submerged weight of each test weight.

4.2 Copy of calibration certificate for re-certification of the dynamometer used for the
certification of the test weights,

SCHEDU-E
The period of performance for this work is July 26, 1999 to September 30, 1999." All

certification/calibration work is targeted for completion by August 15, 1999, but shall be
completed no Jater than September 30, 1999,

ADMINJSTRATIVE

The safety class per HNF-PRO-704, "Hazard and Accident Analysis Process,” is General Services
and quality assurance level 3 is per HNF-PRO-259, Rev. 0., "Graded Quality Assurance.”

A security badge, Level 0, will be required by personnel performing this work.

QUALITY ASSURANCE

Applicable quality assurance requirements and implementing procedures are identified in the
"Spent Nuclear Fuel (SNF) Project Quality Assurance Program Plan” (QAPP).

INTERFACE POINTS
Energy NW shall report to the Project Engineer:
81  DESHINTERFACEPOINTS
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FRS Deputy Manager (BTR)
FRS Sub-project Manager (Backup BTR)
FRS Design Authority :

FDNW INTERFACE POINTS

FRS Engineering Manager
Project Engineer
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