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1.0 Introduction 

The purpose of this report is to compile the data generated during the 
Fiscal Year (FY) 1995 annual tests and inspections performed on the Beneficial 
Uses Shipping System (BUSS) cask. 
shipping container used for shipment of radioactive cesium-137 and strontium- 
90 capsules to Waste Encapsulation and Storage Facility (WESF). 
purpose of the BUSS Cask is to provide shielding and confinement as well as 
impact, puncture, and thermal protection for the capsules under both normal 
and accident conditions. 

The BUSS Cask Model R-1 is a type B 

The primary 

Section 8.2 "Maintenance and Periodic Inspection Program" of the BUSS 
Cask SARP (Ref. 4.1) requires that the following tests and inspections be 
performed on an annual basis: 

2.1 Hydrostatic pressure test 
2.2 He1 ium leak test 
2.3 
2.4 
2.5 

Dye penetrant test on the trunnions and lift lugs 
Torque test on all permanent bolts 
Impact limiter inspection and weight test 

Testing for FY 1995 was initiated on October 12, 1994 to meet the above 
requirements for annual testing because the previous years (FY 1994) annual 
testing was initiated on October 26, 1993. 
requirements identified in the BUSS cask SARP and Certificate of Compliance. 

This maintains the testing 

In a d d i t i o n  t o  compiling the generated data, this report will verify 
that the testing criteria identified in section 8.2 of the BUSS Cask Safety 
Analysis Report for Packaging (SARP), Reference 4.1, was met. 

2.0 Discussion/Summary 

To meet the requirements of BUSS cask annual testing and inspections 
Preventative 3laintenance (PM) procedures, operating procedures and Component 
Based Recall System (CBRS) data sheets were approved and are listed in 
Table 1, "Test Documentation": 

1 
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Table 1: Test Documentation 

Test or Inspection 

2.1 Hydrostatic Test 

2.2 Helium Leak Test 

2.3 Dye Penetrant of  Trunnions 

2.4 Bolt Torque Test 
2.5 Impact Limiter Inspection and 

Weight Test 

and Lift Lugs 

Documentation 

Operating Procedure EO-140-021: 
"Perform Annual Test of BUSS Cask" 
Component Based Recall System (CBRS) 
Data Sheet: Loop Number TOOOl 

Operating Procedure EO-140-021: 
"Perform Annual Test of BUSS Cask" 
(CBRS) Data Sheet: Loop Number TOOOl 

PN 2C23027: "BUSS Cask Torque Test" 
PM 2C23026: "BUSS Cask Impact Limiter 
Inspection" 

Table 2, "Periodic Inspection Data", lists the test or inspection, the 
frequency the test must be performed, the FY 1995 completion period, and the 
next due date. 
(WHC) personnel. 

All testing vias performed by Westinghouse Hanford Company 

Table 2 :  Periodic Inspection Data 

II BUSS Cask Periodic Inspection and Testinq 

Test or InsDection 

2.1 Hvdrostatic test 

2.2 Helium leak test 

2.3 Dye penetrant of 
trunnions and 
lift luas 

2.4 Bolt torque test 

2.5 Impact limiter 
inspection and 
weiaht test 

Freauencv I ComDl eti on Peri od 

Annual I October 18. 1994 
Annual Cctober 20, 1994 

Annual October 20, 1994 

Annual October 12-21, 1994 

Annual October 12-13, 1994 

FY 1996 Due Date 

October 1995 

October 1995 

October 1995 

October 1995 

October 1995 

2 
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2.1 Hydrostatic Testing 

Rev. 0 

The BUSS Cask hydrostatic tes t ing  was completed on October 18, 1994. 
Appendix A contains the data from the work package which consists of the 
ca l ibra t ion  data sheet ,  operating procedure and completed data sheets fo r  
EO-140-021 "Perform Annual Test of BUSS Cask". 

SARP Requirements: 

Test Resul ts : 

There shall be no v i s ib le  leakage. In addition, the 
c r i t e r i a  was used from Section 8.1.3 of the i n i t i a l  
tes t ing of  the cask: 
decrease greater  t h a n  0.5 psig. 

There shal l  be no pressure 

The cask cavity was pressurized fo r  30 minutes. 
l i d ,  upper p o r t  and lower p o r t  seal areas were 
observed periodically t h r o u g h  o u t  the 30 minute period 
w i t h  no indications of any v i s ib l e  leakage. 
resu l t s  of t h i s  t e s t  met the SARP c r i t e r i a .  

The 

The 

A pressure gauge was ins ta l led  on the hydrostatic t e s t  
f ix ture  and was used t o  monitor the pressure fo r  
hydrostatic tes t ing of the BUSS cask. 
pressure gauge was instal led on the hydrostatic t e s t  
pump t o  monitor the t e s t  pump pressure du r ing  tes t ing.  
The valve was shut which isolated the cask and 
hydrostatic t e s t  f ix ture  from the hydrostatic t e s t  
pump. The hydrostatic t e s t  f ix ture  pressure gauge 
indicated a pressure increase during the 30 minute 
t e s t  period of 1.7 p s i g .  
pressure indicated the pressure was bleeding from the 
hydrostatic t e s t  pump and decrease below 70 psig 
d u r i n g  the 30 minute t e s t  period. 
hydrostatic t e s t  pump did n o t  contribute t o  the 
pressure increase. 
and the pressure r i s e  i s  a t t r ibu ted  t o  the so la r  and 
ambient temperature fluxuation dur ing  the 30 minute 
t e s t  period. 
additional c r i t e r i a  t ha t  no pressure decrease greater 
t h a n  0 .5  psig was observed. 

A second 

The hydrostatic t e s t  pump 

Therefore, the 

The tes t ing  was performed outside 

The resu l t s  of t h i s  t e s t  met the 

2 .2  Helium Leak Testing 

contains the data from the work package which consists o f  the Non-Destructive 
Examination (.NDE) Leak Test Procedure and Test Report. 

The helium leak tes t ing was completed on October 20, 1994. Appendix B 

SARP Requirements: The cask pssembly shall have a leak r a t e  of l e s s  t h a n  
1.0 x 10- atm-cc/sec. 

3 
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Test Resul t s  : The containment boundary, l i d  s ea l ,  upper p o r t  cover, 
and lower port cover were tes ted and no detectable 
leaks were found wikhin the sens i t i v i ty  of the leak 
detector ( 2 . 7  x 10- atm-cc/sec) . The r e s u l t s  of 
t h i s  t e s t  met the SARP c r i t e r i a .  

2.3 Dye Penetrant of Trunnions and Lif t  Lugs 

The dye penetrant t e s t  of the trunnions and l i f t  l ugs  was completed on 
October 20, 1994. Appendix C contains the data from the work package which 
consis ts  of the N D E  Penetrant Procedure, Test Report and the Sandia National 
Laboratories (SNL) inspection c r i t e r i a  from the BUSS cask maintenance manual. 

SARP Requirements: 

Test Rssul t s  : 

There shall be no cracks detected on the trunnions or 
l i f t  lugs. 

No cracks were detected by dye penetrant inspection of 
the trunnions or l i f t  lugs. 
met the SARP requirements. 

The resu l t s  o f  t h i s  t e s t  

2 . 4  B o l t  Torque Test 

The bolt  torque tes t ing  was i n i t i a t ed  on October 1 2 ,  1994 and completed 
on G C ~ G ~ E T  21 ,  1294. 
which l i s t s  the permanent bolts and the torquing requirements based on the 
bolt  design values. 

Appendix D includes the work package and PM procedure 

SARP Requi rements : 

Test Resul t s  : 

All permanent bolts shall  be torqued t o  t h e i r  design 
values. 

The permanent bolts were removed and inspected. 
Difficulty was encountered d u r i n g  the removal of a 
bolt  from the sixteen hole basket handle and a bolt 
from the bottom key on the cask body. One of the four 
bolts on the basket handle was sheared d u r i n g  removal. 
A d r i l l  press was used t o  remove the bolt and inser t .  
A new inser t  and bolt was obtained from spare parts 
and instal led.  The b o l t  from the bot tom key way could 
not be removed and required the use of an impact 
driver t o  loosen the b o l t .  New bolts were obtained 
from spare parts and ins ta l led  i n ' t h e  bottom cask body 
key. 

4 
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The remaining permanent bolts were inspected for 
damage, lubricated, re-installed and torqued to their 
design values. Quality Control (QC) verified the 
calibration of the torque wrenches and witness the 
final torquing sequences. Torque paint was appl ied to 
the trunnion, lift lug and trailer to skid bolts in 
order to determine if bolts movement occurs during the 
shipping campaign. 
SARP requirements. 

The results of this test met the 

2.5 Impact Limiter Inspection and Weight Test 

October 13, 1994. 
which inspects and 

The impact limiter inspection and weight test was completed on 
Appendix E contains the work package and the PM procedure 
weighs the BUSS cask impact limiters. 

SARP Requirements: 

Test Results: 

The impact limiters shall pass a visual inspection and 
the weight of each limiter shall not change from its 
original value more than -1% or +3% of the foam 
weight. 

Minor damage was found during the visual inspection 
which consisted of galling on the upper impact limiter 
impact ring. 
interior of the impact limiter and contacts the lid 
bolts during placement of the upper impact limiter on 
the cask. 
bolts were tightened. The results of this inspection 
met the SARP criteria 

The impact ring is located on the 

The galljng was removed and the impact ring 

Impact limiter S48929-001 weighed 3025 lbs, which is 
0.63% more than its original weight of 3006 lbs. 
Impact limiter S48929-002 weighed 3015 lbs, which is 
0.70% more than its original weight of 2994 lbs. 
results o f  this testing met the SARP criteria. 

The 

3.0 Concl usi on 

The results of the FY 1995 annual testing of the BUSS Cask met the SARP 
criteria defined in section 8.2 of the BUSS cask SARP (Ref 4 . 1 ) .  

5 
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4.0 Refe rences  

4 .1  SAND83-0698 TTC-0430, Rev. 4 ,  May 1993, B e n e f i c i a l  Uses S h i m i n q  
System (BUSS) Cask S a f e t y  Ana lys i s  Report  f o r  Packaqins  ( S A R P ) ,  
D . R .  Bronowski e t .  a l l ,  Sand ia  Nat iona l  L a b o r a t o r i e s .  
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Appendix A: Hydrostatic Test Data 
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1.0 

'2.0 

2.1 

2.2 

SYSTEM DESCRIPTIOH 

This procedure provides instructions for performing the annual test of the 
Beneficial Uses Shipping System (SUSS) Cask-containment boundary and port 
and lid seals. 

The tests are performed on an annual basis or before returning the cask to 
service i f  it has not been used in more than one year. 

PRECAUTIONS AND LIMITATIONS 

General Safety Requirements 

0 

0' 

0 

Procedure compliance i s  mandztory. 
operations deviate from ethe prescribed steps within this procedure 
o r  steps cannot be performed as written, then ensure the system is 
placed in a stable configuration and notify management. 

If the conditions or normal 

Operation of the 25-ton bridce (byproducts) crane must comply with 
the requirenents specified within the Hanford Site Hoisting and 
Rigging Hanual , DOE-RL-$2-35. 

- Health Physics ~ s c k c i c i a z  (:!?Tsj will re jeass  entire cask fGr 
testing prior t o  initiation of t h i s  proceduri. 

Appl i cab1 e Safety Cocuments 

The following safety docments apply t o  all work performed under this 
procedure : 

DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual. 

WHC-CM-1-6, Radiological Control Manual. 

MHC-CM-4-3, Industrial Safety Zanual, Volumes 1 and 3 .  

SAND83-0698 TTC-0430, Beneficial U S ~ S  Shipping System (BUSS) Cask Safety 
Analysis Report for Packaging ( S A R P ) .  
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3,O PREREQUISITE ACTIONS 

Documant No. 
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3.9. Prestart Conditions for Testing BUSS Cask 

RaVlMOd Page 

A-0 3 of 22 

3.1.1 The BUSS Cask has been moved to the crane pad where the testing will 
be performed. The cask is empty and disassembled and situated such 
that testing can be performed. 

familiar with helium mass spectrometer leak detection systems and 
with the standards.and practices defined in ANSI N14.5. 

3 . 1 . 2  Personnel involved in leak testing the cask should be thoroughly 

3.1.3 Pressure monitoring equipment has been calibrated. 

a 

e 

a 

* 

e 

e 

a 

0 

0 

e 

0 

0 

0 

0 

e 

3.1.4 A clean, well-lighted work-surface is- available. - 

3 . 2  Tools and Supplfes 

BUSS Cask 
New Port and Lid Seal Assenblies with Helicoflex Seal Components 
Hydrostatic Plumbing Assenbly (Part No. R35032-100) 
Port Leak T e s t  Plumbing Assembly (Par.t No. R32035-200) 
Port Valve Tool (Part No. SS94921) 
Port Test Cover (Part No. S44924) 
Vacum Pump 
Water Vapor Trapping Systeg (If Needed) 
Hanual or Power-operated Hydraulic Pump 
Compressed Air Supply 
0 to 100 psig Pressure Gage, 1 psig increments 
0 to 1000 Torr Pressure Transducer 
Apparatus f o r  Lifting and Suspending BUSS Cask Lid 
?/32-in. Allen Yrench and Drive Socket 
3/1S-in. Ailen Wrench and Drive Socket 
:/<-in. :::en Yrench and Orive Socket 
12 ?gin!, 1-3/?3 5ccket 
llppropri ately-Sized Torque Wrenches, A1 len Wrenches and Hex Drivers 
Small Screwdriver 
Lint-fr.e ‘rlipes 
A1 coho1 
Apiezon L Grease or equivalent High Vacuum Grease 
Neolube No.1 Lubricant 
Nylon S1 ing (If Needed) 
Wooden Lid Stand 
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4.0 PROCEDURE 

4.1 Install New Helfcoflex Seals on Por t  Covers 

Document No. 

NOTE - 
NOTE - 

RovlM 

HPT survey and release i s  required prior t o  removal of port  covers. 

This section i s  performed for  bo th  p o r t  covers (upper and 1 ower) . 
However, i t  will n o t  be performed for  the lower p o r t  a t  the  same 
time as for  the upper p o r t .  A seal assembly will be required t o  be 
prepared a second time for  the upper p o r t  cover, as per sect ion 4 . 5  
step 2 of t h i s  procedure. 
will be done i n  i t s  ent i re ty  by the millwrights unless otherwise 
specified. 

Sections 4.1 and 4 . 2  of  t h i s  procedure 

Place the p o r t  cover on a clean, well-lighted work surface w i t h  the 
seal facing up.  - 

NOTE - 

E21 

c31 

The. p o r t  cover, seal assembly and retention system a r e  
detailed in Figure 1. 

Us2 a 3/32-inch Allen wrench t o  loosen the three cap screws and 
secure the seal assembly t o  the port cover. 

Nhile manual ly  h o l d i n g  the seal assembly from s l id ing  on the  p o r t  
cover, rernove the screws and t he i r  accompanying seal r e t a ine r s .  

CAUTION 

Exercise extreme care d u r i n g  the seal removal and replacement operations 
t o  prevent damaging the sealing surface of the port cover. 

r A ?  . -  

c 7! 

NOTE - 

~~ 

L i f t  the seal assembly from the cover. I F  the assembly should b i n d  
3 n  the locating pins, THEN gently pry loose by using a small 
screwdriver a t  the ou te r  circumference. 

Clean the seal surface with a l i n t - f r ee  cloth and alcohol. 

Inspect the mounting-hole threads (threaded in se r t s )  f o r  signs of 
wear, damage or looseness. 
THEN notify supervision and engineering. 

Remove the seal assembly from the s ta inless  s tee l  spacer. 

I F  any damage or looseness i s  found, 

The metall ic seal p o r t i o n  of i s  held in place by the 
elastomeric O-ring. 

[a ]  Hold the assembly such t h a t  the thumbs  are located on the 
rep1 aceabl e seal assembly. 

[b] Exert t h u m b  pressure until the seal - c c n m h l * i  nnnr  lnnra  f r n m  
the spacer. See Figure 2. Appendix A 
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-. 
4.1 Ins t a l l  New Hellgoflex Seals on Port Covers (contlnued) 

NOTE - Elastomeric O-rings have a limited shelf l i f e .  Administrative 

Five years from date of manufacture (cure date) 
controls must be i n  place t o  insure tha t  out-of-date O-rings 
are  n o t  used. 
i s  the recommended maximum she1 f-1 i fe ,  

[8] Record the  expiration date  o f  the elastomeric O-ring, a s  labeled on  
the packaging of the new sea l ,  and request QC verif icat ion on the 
BUSS CASK HYDROSTATIC TEST DATA SHEET. 

[SI Unpackage a new p o r t  seal assembly. 

[ a ]  Remove the elastomeric O-ring from the Helicoflex component 
and s e t  aside. - 

[b] Visually inspect the outer surfaces of the copper jacket  for  
d i n g s  or scratches. Do n o t  use the seal i f  damaged. Request 
QC verif icat ion on the BUSS CASK HYDROSTATIC TEST DATA SilEET. 

[c]  Clean the Helicoflex sea l  using l i n t - f r ee  wipes dampened w i t h  
a1 coho1 . 

Lubricate the elastomeric O-ring with a small amount of vacuum 
grease. 

[a]  

[b]  

- .  

[ l o ]  

Wipe the O-ring t o  renove the excess grease. 

Reinstall the O-ring t o  the Helicoflex component. 

(111 Ins t a l l  a new seal assembly i n  the spacer r ing .  

Position one s ide of the seal assembly i n t o  the groove i n  the 
inside dizmeter o f  the spacer. See Figure 3. 

[ a ]  

[ b ]  Use the t h u m b  and forefinger of each hand t o  pinch a round  the 
assembly and sea t  the O-ring in the spacer groove. 

[c] Feel around the f u l l  circumference of the O-ring O R  b o t h  sides 
of the assembly t o  assure that  the O-ring i s  fu l ly  and evenly 
se t .  

NOTE - Any waviness between the exposed surface o f  the O-ring and 
the spacer indicates that  the O-ring i s  n o t  properly s e t  i n  
the spacer groove. 

[d ]  

Clean the Helicoflex component of the assembly again, by using a 
l i n t - f r e e  wipe dampened w i t h  alcohol. 
s e a l .  Avoid wetting the elastomeric seal w i t h  alcohol. 

Use t h u m b  pressure on h i g h  spots t o  correct any misalignment. 

[12]  
Wipe following the arc o f  the 

NOTE - Use o f  alcohol on  the elastomeric 
applied grease. This could adver Appendix A 
o f  the seal assembly when tested.  Page 8 
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4.1 Install New Helicofiex Seals on Port Covers (continued) 

- 
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[13] Orient the seal assembly above the cover so the countersunk features 
for  the re ta iners  are facing away from the cover. 

[14]  Carefully place the seal assembly o n t o  the p o r t  cover, engaging the .  
three locating pins. 

[15]  

[lS] 

Hold the assembly in position and loosely i n s t a l l  the three 
retainers and mounting screws. 

Continue t o  hold  the seal assembly in place and progressively 
tighten the three attachment screws. 
drawn towards the cover and does not b i n d  on the locating pins. 

0 

Ensure t h a t  the seal i s  evenly 

-. - [17] Use an appropriate-size torque wrench and a 3/32-:n. Allen drive 
socket t o  tighten the mounting screws t o  12 in - lb .  

4.2 Ins ta l l  New He1 icofl ex Seal on Cask b i d  

NOTE - 
.. 

HPT survey and release is required prior t o  removal o f  l i d .  

WARNING 

BE AWARE THE LID WEIGHS APPROXIMATELY 1500 LBS. TAKE APPROPRIATE SAFETY 
MEASURES TO PREVENT SGIINGING OR DROPPING THE LID WHILE THE SEAL IS BEING 
REP L A C  ED. 

THE LID MAY BE INYERTED AND PLACED ON A SUITABLE W O R K  SURFACE 8Y F O L L O U I N G ;  
GOOD RIGGING PRACTICE. A NON-MARRING (i.e., NYLON) SLING MAY BE USE9 
THROUGH A LID AJTACHMEKT BOLT HOLE TO PERFORM THIS TASK. THE LID, SEAL 
ASSEMBLY AND RETENTION SYSTEM ARE DFTAILED IN FIGURE 4. 

i 
I 

I 

i 
t 

[l] 

[2] 

[3] 

Request the crane operator t o  place the l i d  on the wooden stand. 

Use a 3/16-inch Allen wrench t o  loosen the s i x  cap screws attaching 
the seal assembly t o  the flange of the l i d .  

While manually hold ing  the seal in place ( i . e .  from sl iding on or 
bumping against the l i d ) ,  remove the screws and associated 
retainers.  Place the screws and re ta iners  where they will n o t  
become lost or damaged. 

NOTE - This i s  a two-person operation. 

Appendix A 
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'Install New Helicoflex Seal on Cask b i d  (continued) 

_. . 
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7 of 22 

CAUTION 

Exercise extreme care while removing and replacing the seal t o  prevent 
damaging the seal ing surface of the l i d .  

[41 

[71 

Lift  the seal assembly from the l i d  flange. 
bind on the  locating pins,  THEN gently pry loose by u s i n g  a small 
screwdriver a t  the outer circumference. 

Clean the  seal surface w i t h  a l i n t - f r e e  cloth and  alcahol. 

IF the assembly should 

Inspect the  six mounting-hole threads (threaded inser t s )  fo r  signs 
o f  wear, damage or looseness. 
THEN no t i fy  supervision and engineering. 

IF any damage or looseness i s  fcund, 

NOTE - 

[91 

Renove the seal assembly from the s ta in less -s tee l  spacer. The 
metal l ic  seal portion i s  held in place by the elastoi?eric O-ria?. 

[a] Hold the assembly s o  the t h u m b s  are located on t h e  repiac.sbi(2 
seal  assembly. 

Exert thumb pressure unt i l  the seal assenbly pcps l o o s 2  from 
the  spacer. See Figure 5. 

Elastomeric O-rings have a limited shelf l i f e .  
controls must be i n  place t o  insure t h a t  out-of-date O - r i n g s  
a re  n o t  used. 
i s  the  recommended maximum shelf-1 i f e .  

AdninistraEive 

Five years from date o f  nanufac:Xr. (cgr2 ca;e) 

Record the  expiration date  o f  the elastomeric G-r'nc, c: l i x . 2 ~  3n 
the  packaging o f  the new sea l ,  and request SC verificzffon on :he 
BUSS CASK HYDROSTATIC TEST DATA SHEET. 

Unpackage a new l i d  seal assembly. 

[a] 

[b] 

- . - .  

Remove the elastomeric O-ring from the He1 icoflex cornponezt 
and s e t  aside. 

Visually inspect the outer surfaces o f  the copper j a c ' x e ~  fnur 
d i n g s  o r  scratches. DO NOT use the seal i f  darcaged. Recli2st 
QC ver i f icat ion on the  BUSS CASK HYDROSTATIC TEST DATA %ET. 

Clean the  Helicoflex seal using l i n t - f r e e  wipes dampened i r i t h  
alcohol. 

- -  I - _... - [ l o ]  Lubricate the  elastomeric O-ring w i t h  a 
grease, and wipe the O-ring w i t h  a l i n t  
excess grease. Page 10 
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4.2 Ins ta l l  New Helicoflex Seal on Cask Lid  (continued) 

[lZ] Ins ta l l  a new seal assembly in the spacer ring. 

oocunult No. 

EO - I40 - 02 1 

[a] P o s i t i o n  one s ide of the seal assembly into the groove in the 
inside diameter o f  the spacer. See Figure 6. 

R.v/Mod Page 

A-0 8 at 22 

[b] Use the thumb and forefinger of each hand t o  pinch around the 
assembly t o  sea t  the O-ring i n  the spacer groove. 

IC] Feel around the f u l l  circumference o f  the O-r ing on  b o t h  side: 
o f  the assembly t o  assure that  the O-ring i s  fu l ly  and evenly 
se t .  

- NOTE - Any waviness between the exposed surface of  the O-ring and 
the spacer indicates t h a t  the O - r i n g  i s  n o t  properly seated 
in the spacer groove. 

Use thumb pressure on high spots t o  correct any misalignment. [d] 

Clean the Helicoflex component of the assembly a o a i n ,  by u s i n g  a 
Tint-free wipe dampened w i t h  alcohol. 
sea l .  Avoid wetting the elastomeric seal with alcohol. 

[12]  
Wipe following the arc  of t h e  

NOTE - Use o f  alcohol on the elastomeric seal will renove the 
applied grease. 
of the seal assembly when tested.  

This could adversely a f fec t  the performance 

[13] 

[14]  Carefully place the seal assembly o n t o  the  l i d  flange, engaging the 

Orient the l i d  assernbly above the l i d  flange silcfi t h a t  the 
countersunk features for  the retainers a r e  facing away from the l i d .  

three locating p i n s .  

[ 15 ]  

[16] 

Hold the assembly in pos i t i jn  a d  iiista’il 2hc s i x  rftainers and 
mount i ng screws. 

Continue t o  hold the seal assernbly i n  place and grogressively 
tighten the mounting screws. 
towards the cover and does n o t  b i n d  on the locating p i n s .  

Use an appropriate torque wrench and a 3/!6-incfi Allen dr ive socket 
t o  tighten the mounting screws t o  100 in-lb.  

Ensure t h a t  the s231 is  evenly drawn 

[17] 
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Prepare Cask for. Hydrostatic Test 

NOTE - Figure 7 shows the hydrostatic test set-up. 

[I1 

c21 

c3 1 

r41 

[ 5 1  

G I  

[SI 

Record the date and cask serial number on the BUSS CASK HYDROSTATIC 
TEST DATA SHEET. 

Request the millwrights to install port cover in upper port. 

[a] Install the port cover by centering over the upper. port in the 
cask body, aligning the six mounting holes. ' 

[b] Hold the cover from moving while installing the six mounting 
bolts and washers. 

[ c ]  Use an appropriate torque wrench and a 3/4-;n. socket to 
incrementally tighten the bolts in a crossing pattern to 10, 
30,. and then 60 ft-lb. . 

[d] Torque the pattern again at 60 f t - l b .  

Fill the empty cask payload cavity with demineral ized/deionized 
water to a level within the top ana bottom o f  the upper port 
penetration. 

NOTE - This water level will be at the approximate centerline o f  
the penetration o f  the upper port into the cask interior and 
will be approximately 35 sals. 

Install the three lid guide pins .  

Completely extend the thr2e l i d  J;ck screws by turning clockwise 
with a 3/4-in. socket w?nch. 

Request the millwrights XI iubricacs ;ne weive lid boits with 
Neolube No.1 lubricant. 
on the threads and bearing surfacg o f  the bolt heads. 
completely. 

Ensure t h a t  a thin coating o f  lubricant is 
Allow to dry 

Request the crane operator to use the 25 ton crane to install the 
1 id. 

(a] 

[b]  

[c] 

Place the lid on the cask, expelling the excess water. 

Install the lid bolts and tigntsn by hand. 

Remove the two lid leak-check.fitting plugs. 

CAUTION 

Use only hand operations to instali 
tightening with the jacking screws 
cask body and 1 id. NHC-SD-WM-TI-672 Rev 0 
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4.3 Prepare Cask for. Hydrostatic Test (contlnued) 

c93 

Attach the hydrostatic plumbing assembly (par t  no. R35032-100) as 
shown i n  Figure 7 by inserting i n t o  the quick-connect valve unt i l  a 
snap i s  f e l t .  

Request a ’ p i p e f i t t e r  t o  attach the f l ex ib l e  l i n e  t o  a water f i l l e d  . 
hydraul i c  pump (manual o r  power-operated) . 
0-100 psig pressure gage type ( in s t a l l ed  t o  plumbing assembly), 
record cal ibrat ion of gage, and request QC ver i f ica t ion  on the BUSS 
CASK HYDROSTATIC TEST DATA SHEET. 

Record pump choice and 

C A L I T I  OH 
I f  a power-operated pump i s  used, a pressure release valve 
must be i n s t a l  led t o  protect against i’nadvertent bverpressure. 

[ l o ]  Request the millwrights t o  lower the l i d  using the jack screws, 

[a] Use a 3/4-inch socket wrench t o  turn each jack screw one 
quarter  turn counter-clockwi se.  

[b ]  Continue around the screw pattern unt i l  the indicator pins are 
flush w i t h  the t o p  o f  the jack screw. 

[l l]  Request the millwrights t o  renove the three l i d  guide pins.. 

[ l 2 ]  Request the  m i l l w j g h t s  t o  use an appropriate sized torque wrench 
and a 12 point ,  1-5/8-incn socket, t o  torque the  b o l t s  i n i t i a l l y  t o  
50 f t - l b s  i n  t he  foilowing sequencg: 

T NOTE - ,he  bo;: ;c.r:bers ;E inarked on  the lici surface adjacent t o  
each bol t  hole. 

[ a ]  Increase the l i d  b o l t  torque t o  100 f t - l b ,  200 f t - l b ,  600 f t -  
l b ,  800 f t - l b ,  1000 f t - l b ,  and then a f inal  torque o f  1,250 
f t - l b ,  following the above sequence a t  each torque incrernent. 

[b] Make two additional passes a t  1,250 f t -16 value repeating the 
above torquing pattern.  

[13] Remove excess water o u t  of the  closure head/cask body groove and dry 
the cask ex ter ior .  

[14] Request p i p e f i t t e r s  t o  apply a i r  t o  one o f  the l i d  leak t e s t  
f i t t i n g s  t o  force the w a t z r  o u t  of the leak t e s t  cavi ty .  
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Perform Hydrostatic Test 

C61 

The variance in pressure will be monitored during the 
30-minute t e s t  w i t h i n  the sens i t i v i ty  (1 psig) o f  the  0-100 
ps ig  pressure gage. 

Open the valves t o  the pump. 

Request p ipef i t te rs  t o  operate the pump t o  slowly increase the 
pressure t o  25, 50, then 70 ps ig .  

[a]  S t o p  a f t e r  each increment and observe the cask, l i d ,  upper 
p o r t  cover, and lower p o r t  quick-connect valve f o r  signs o f  
water 1 eakage. 

I f  leakage i s  observed, depressurize the cask, removing the 
leaking component, and inspect the seal and sealing surfaces 
for  damage or foreign matter. 

[b] 

Vhen the tes t  pressure of 70 psig is  reached, va1v.e off  the pump. 
Record the time on the BUSS CASK HYDROSTATIC TEST DATA SHEET. 

[ a ]  Allow the cask t o  se t  for  a minimum period of two hours t o  
allow the  water tenperature t o  s t ab i l i ze .  

[:3] After a ninimum o f  t ~ o  hours, record the time and request QC 
verification on  the BUSS CASK HYDROSTATIC TEST DATA SHEET. 

Open t h e  vzlve t o  the pump, rais.e the t e s t  pressure t o  75 ( - 0 ,  4) 
psig, acd close t h e  valve. Record the cavity pressure and s t a r t  
time on  the i3USS CASK HYDROSTATIC TEST DATA SHEET. 
x r i f i c a t i o n .  

Request QC 

C b s 2 r . i ~  t h 2  pressure gage for 30 minutes. 
i n  $rssjure greatsr t n a n  1/2 psig d u r i n g  t h a t  in terval .  
d r o p  i n d i c a t e s  a leak. 
leakage d u r i n g  the 30-minute t e s t .  
CASK HYDROSTATIC TEST DATA SHEET. 

There should be no d r o p  
A pressure 

Request QC ver i f ica t ion  on BUSS 
Observe the l i d  and ports for  indications o f  

Record the cavity pressure and time a t  the end o f  the t e s t  and any 
pressure decay on the BUSS CASK HYDROSTATIC TEST DATA SHEET. 
Request QC verification. 
leakage i s  observed there are several poss ib i l i t i e s :  

If the pressure decreases and no exter ior  

Air is t r apped  i n  t h e  system 

The pump isolation valve i s  leaking 

Leakage is  occurring between the metal1 i c  seal ing element and 
the elastomeric sealing element b u t  has n o t  f i l l e d  the t e s t  
cavity enough t o  vent thror  

Appendix A 
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4.4 . Perform Hydrostatic Test (continued) 

In the event o f  a fa i led tes t  (i.e. pressure decay) w i t h o u t  any 
v i s ib l e  indications of water leakage, the cask should be re- tes ted.  
Before re- tes t ing:  

4 . 5  

c91 

Check for t e s t  equipment, l ine  and/or valve leaks. 

A l l o w  additional time for  water temperature t o  come t o  
equilibrium with t h a t  of the cask. 

IF water a t  a . f lange i s  observed, THEN remove the component, inspect 
the sealing surfaces, replace the seal w i t h  a new seal and r e - t e s t .  
A second f a i l u r e ,  as indicated by the leakage, i s  cause fo r  remedial 
action on the sealing components. 

Report a water l e a k  a t  the lower port quick-connect valve to 
supervisor and engineering. 

Record the f ina l  disposition of t e s t  and any comments on the BUSS 
CASK HYDROSTATIC TEST DATA SHEET. 

Prepare Cask fo r  Leak Testing 

[ l ]  Drain the cask of water w i t h  the following steps: 

[a] Close the valve on the hydrostatic t e s t  f ixture .  

[b]  Disconnect the hydrostatic test f ixture  from the hydrostatic 
Pump * 

c31 

[c] Attach the hydrostatic t e s t  f ixture  t o  a hos2 routed t o  a 
d r a i n  to Tank-100. 

[ d j  Remove the upper  port cover by removing the s ix  bolts h o i d h g  
i t  i n  place. 

[e] Open the valve on the hydrostatic test f ix ture  to drain the 
cask t o  the Tank-100 drain. 

NOTE - A l l o w  the cask cavity t o  completely drain prior ins ta l l ing  
upper p o r t  cover and vacuum drying cask. 
accomplished by a i r  flow through the uppe r  port, cavity and 
o u t  the  lower por t .  

This may be 

Request millwrights t o  prepare upper por t  seal per section 4 . 1  a f  
th i s  procedure. 

Request millwrights t o  ins ta l l  the upper p o r t  cover per section 4 . 3  
step 2 of th i s  procedure. 
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3 4,5 Prepare Cask for teak Testing (continued) 

Document No. tbvlhbd 

EO-140-021 1 A-0 

c71 

[a1 

Page 

13 at 22 

r91 

Remove the hydrostatic t e s t  f i x tu re  from the lower p o r t ,  

[a]  

[b]  

Energize vacuum pump and vacuum dry the cask. 

Ins ta l l  the lower p o r t  leak t e s t  plumbing assembly w i t h  a 
vacuum gage/transducer capable o f  reading 1 torr. 

Connect vacuum pump t o  the lower po r t  t e s t  f i x tu re .  

When the vacuum pump torr indicator reads 5 torr o r  l e s s ,  
close the vacuum pump valves. 

Monitor the indicator for 15 minutes. 
does not exceed 2 torr a t  the end of 15 minutes, THEN the cask 
i s  considered dry. IF a pressure increase o f  more t h a t  2 torr 
i s  observed, THEN check the systern for leaks. 

IF  the pressure r i s e  

S h u t  off  vacuum pump and open vacuum pump valves. 
reach atmospheric pressure. 

Allow system t o  

Disconnect vacuum pump from 1 eak t e s t  plumbing assembly. 

Request NDE personnel t o  perform leak check according t o  leak t e s t  
procedure NDT-LT-6000'(current revis ion) .  

Request a copy of the t e s t  report  generated from leak t e s t  procedure 
NDT-LT-6000 and sign BUSS CASK HYDROSTATIC TEST DATA SHEET. 
leak t e s t  data sheets shall be maintained w i t h  the completed d a t a  
sheets from t h i s  procedure. 

The 
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Screw (3) 
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EO-140-021 

Seal 
Retainer 
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Seal 

Eet a llic 
Seal 
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FIGURE 2 - PORT COVER HELICOFLEX SEAL REMOVAL 
I 

15 of 2 2  I EO-140-021 1 A-0 
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Documam No. 
EO-140-021 

A. 

Rsvlh4cd PSOS 

A-0 16 of 22 

a. 
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I Seal 
3etainer 
( 6 )  

Documant No. RoVlMOd 

EO- 140-021 1 A-0 

hsssmoiy 

P J W  
17 of 22 
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Documant No. 

EO- 140-021 

iiydrostatic ’1 Test 

Cuick-cznnec: Valve 

P!urnbing Assembly 

ReVlUOd PsOa 

A-0 20 of 22 

Hydraulic Pump 1 
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. I  , 

4 .  I 

P I  

. P I  

4.2 

P I  

4 .4  

131 

(41  

BUSS CASK HYDROSTATIC TEST DATA SHEET 
(page 1 o f  2 )  

Install New Hellcoflex Seals on Fort Covers 

Expiration date  of upper p o r t  seal O-ring 

QC ver i  f i c a t  i on  

Expiration date  o f  lower p o r t  seal O-ring 

QC ver i f i ca t ion  

QC ver i fy  inspection o f  upper p o r t  seal 

QC ver i fy  inspect i  

Install New Helico 

Ex7iration date  o f  l i d  seal 

QC ver i f i ca t ion  

QC v e r i f y  inspect i  

Prepare Czsk f o r  H 

Test date: 

Hydro Puq-pe: 

Date: 

Model No. 
\ \ \ 

Presszr2 G;ce Mfa. 1 Serial No. I 
~ 

Cal Expiration Date 

Q C  ‘ Ie r i f icz t io  /+ Date: 
Perform Hydcostati c Test 

Tine 70 p s i g  reached and pump valved off 

iiine a f t 2 r  cask i s  allowed t o  se t  ( m i n  2 hrs) 

Q C  vekify cask has s e t  2 hrs 

Gage Resol u t i  on 

/ 

/ 
-. 

Date: 
/ 

/ 
C & i  t y  Pressure 

e s t  s t a r t  time 

psig ( m i n i m u m  pressure i s  75 p s i g )  
{maximum pressure i s  80 p s i q )  

Appendix A 
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. 
-\. 

f h u a ~ n t  No. 

EO-240-022 

c) 

BUSS CASK HYDROSTATIC TEST DATA SHEET 
(page 2 - . o f  2)  . 

PWO. RevIMod 

A-0 22 of 22 

p 1  

p . 5  

91 

QC verify there is  no v is ib le  leakage 

Test end time 
Date: 

Test pressure held for minutes (minimum time 

Pressure decay / 
QC verify end time and pressure 

Final Disposition: 

. Acceptable - 
Comments : 

1 

I / 

- 

Prepare Cask for Leak Testlng 

Copy o f  N O T 8  -6000 t r & & p r t \ e c e i v e d :  

Operations ignature Date: 
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PRE - 508 SAFETY IrlEETING . 

;ob Description/Title: . Date: 

8455 L s t ,  ?l/7 /9ii f l  I -  $yd&-t;c 1- 'l't 
14EETING TO HELD PRIOR TO START OF NONROUTINE'~CTI'(1TY 

HAVING INHERENT HAZARD RISK 

Items Discussed (as checked) 
. .  

. 14 

os / S A R  Impacts 
;,(j 5e t kL- hel:vw a c  chi . 

Communication P 7 

0 Hazardous Chemical s/l{ateri a1 s Breathing Air S u p p l y  

Fac i l i t y  Unique Hazards Alternate Air Supply 

0 ~ o c k ,  Tzg o r  Sypass  Involvment 13 Escape Routes c3' 
A U R A  HPT Coverzge 

Inforaal Safety -Review -Giq - /ouq  

P E W  ITS : .. 

COHHENTS fuse  attachments as needed1 
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. .._.- .. . -.. . 

W 

2. 

3. 

4.  

5 .  

16. 

17. 

19. 

20. 

!1. 

! 2 .  

13. 

4 .  

5 .  

- 

* ATTERDANCE ROSTER 

Name Payroll h‘unber Org. Code 



. i, 

J o b  Description/Title:  . 

$&5 CGSk &M u & 76% &'j 

Date: 

I 
i 
I 

Items Discussed ( a s  checked1 
. .  . 6. 

I w - 

El 
0 
0 
0 
cl 
n 

I 
I 
i 
I 
I 

I 

i 
1 

Approved Proczdures/Plans OSR/SAR Inpzcts 
Job Safety Analysis 

Hazardous Chemical s/Material s 

Fzcil i t y  Unique Hazards 

Lock, Tag or 3ypass Involveaent Escape ? . G U ~ ~ S  

i w c o m i i l u  n i c a t i on 

areathing Air Supply 

Alternate Air supply 
I 

I 
I 

HPT Coverage !Il ALARA ! 
Informal Safety -Review W h l o r k  Pzcl<age ~ - B - c / ~ - ~ / ~ P s  I 

7 / z - ' j ( j -  
i d  

.. PERM ITS : 

WHC-SD-WM-TI-672 Rev 0 

He e t  i n q  C h a i rma n S i gnat u r e : Operat i ons 
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i 
, .. . i . .. -* -.. . 

ATTENDANCE ROSTER 

- Name Payroll Number Ora. Code 

8. 

a 

10. 

11.. . .  

12. 
1 ' 3  

14. 

15. 

16. 

17. 

19. 

20. 

22. 

23. 

!4. 

c 
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./ BUSS CASK HYDROSTATIC TEST DATA SHEET 
(page 1 of 2) 

4. I 

P I  

4.2 

4 e 4  

(31 

I n s t a l l  New Hellcoflex Seals on Port Covers 

Expiration da te  o f  upp  4-3) -v 
QC veri f i c a t i  on Date: 1 0-1 S 99 

Expiration d a t e  of lower port  seal O-ring 7-3 I - y  3 
Date: / 0 - 1 6 1 - $ ~ /  

Date: / o - / S - q  s/ 
Date: / U  -/$-?c/ 

(" 
QC veri f i cati  on 

QC verify inspection o f  upper po r t  seal 

QC verify inspection o f  lower port seal 

7%. - 
- 

,,=m 
I 2 G  

b,,* - ) 

7-3 i -7 7' 
I n s t a l l  New He1 icof lex Seal on Lid 

Expiration da te  o f  l i d  seal  O-ring 

QC ver i f i ca t ion  JLI L Date: / 0 - / ~ - 4 4  

QC verify inspection o f  l i d  seal Date: 1 O-/f?-$ C/ 

03 

Prepare Cask for Hydrostatic Test 

Test  date: /O-/$-?q Cask Serial  No. u 5 A , / 5 5 1  I /za> bok- 

Hydro Pump Type: / Manual Power Operated 

Hydro Pump Mfg. J+efilDeRek - Model No. I 5 

Pressure Gage Mfg. (,t~ IK A 

Cal Expiration Date ?-f3- Gage Resolution / ?S 1 

QC Verification Date: /o-/E-$Y 

Seri a1 No. 2 ?, 07 6 3 

Perform Hydrostatf c Test 

Time 70 psig reached and pump valved o f f  i 360 

Time a f t e r  cask is  allowed t o  s e t  (min  2 hrs)-i 0 3 5 M 
PI a\ 

QC verify cask has set  2 hrs .'a Date: 10-18- 79 

Cavity Pressure ~ ( Q P s z  psig (minimum pressure is  7 5  psig) 
(maximum pressure i s  80 psig) 

Test  s t a r t  time / 3 0 0  

QC verify s t a r t  pressure and time Date: /O-/G -?c/ 

Oocunwnt No. 
EO-140-021 Appendix A 

Page 30 
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I 

I 

BUSS CASK HYDROSTATIC TEST DATA SHEET 1 

c53 

r61 

4 . 5  

PI 

(page 2 o f  2)  

QC verify there i s  no vis ible  leakage Date: / B  - 1  &#?Y 

Test end time i 3 - V  
Test pressure held fo r  50 f h i n u t e s  (minimum time i s  30 mins) 

Pressure decay 7 7 & 7  
QC ver i fy  end time and pressure 

Finzl D i s p o s i  t i o n :  

4 9 A  \yo '-: 
\.::: Date: io.-) Lf 4 YL 

T 

- .  

. Acceptable 1;' Unacceptable 
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4. Components 
Component Nunber 
N/A 

Temporary Number 
USA-9511-B-U 

Name 

Name 
BUSS CASK 

5. Location 

Faci 1 i t y  2C WESF 
Bldg/Rm 225B Other BUSS CASK Other NDE 

6.  Associated Components 
Component Number 
N/A 

Name 

Date Organization 
7. Originator Name CRAWFORD,RE 08/11/94 16700 

Telephone No. 372/0070 MSIN S6-51 

9 .  Work Item Description 

;!A!NTENANCE SUPPORT FOR ANNUAL TESTING OF BUSS CASK. 
MES-010-005X CBRS MID INTERVAL DATA SHEET. 

S i g  ture Date 
10. Operations Review A&,& /8-3-4t/ 
11. Pr ior i ty  2 
12, Phase Desi gnator P4 4TH QUARTER (JULY I-SEPT 30) 
13. Correct Maint. Assessment Y 
14. Personnel Safety Related Y APPROVAL 

16. Resol ution/Retest 

DESIGNATOR 
NA 

i5. Hode N/A 

MAINTENANCE TO SUPPORT ANNUAL HYDROSTATIC TESTING OF THE BUSS 

ANNUAL TESTING OF BUSS CASK". 
CASK ACCORDING TO OPERATING PROCEDURE EO- 140-021 , "PERFORM 

NOTE: HYDROSTATIC TESTING MUST BE PERFORMED PRIOR TO HELIUM 
MASS SPEC. 

MAINTENANCE TO SUPPORT ANNUAL TESTING FOR THE BUSS CASK FOR 

PROCEDURES ARE FOR HELIUM MASS SPECTROSCOPY OF THE BUSS CASK AND 
PROCEDURES n" NDT-LT-6000 REV 3 AND NDT-PT-4000 REV 2 .  THE 



INCLUDED IN THE ANNUAL TESTING ARE THE FOLLOWING PMS: 

2C23026, BUSS CASK IMPACT LIMITEA ANNUAL INSPECTION 
(28-94-00989) 
2C23027, BUSS CASK TORQUE TEST (28-94-00954) 
2C23041, TRANSPORTATION SKID INSPECTION (2B-94-00953) 

2C24011, QUICK DISCONNECT VALVE MAINTENANCE (2B-94-00988) 
2C24010, BUSS CASK LEAK TEST FITTING MAINTENANCE (28-94-00957) 

THE PMS LISTED ABOVE CAN BE DONE IN CONJUNCTION WITH THE 
HYDROSTATIC TESTING AND/OR HELIUM MASS SPEC. OF THE CASK. 

NOTE: 
LIFT LUGS FOR THE ABOVE NONDESTRUCTIVE EVALUATION. 
PERFORMED 'AITH INSTALLATION OF GUIDE PINS FOR REillOVAL OF THE 
TRUNNIONS. 

MILLYRIGi4TS WILL BE REQUIRED TO REHOVE THE TRUNNIONS AND 
THIS WILL BE 

MAINTENANCE TO BE SCHEDULED THROUGH OPERATIONS TO SUPPORT NDE 
EXAMINERS. 

CCORDINATION OF THE ANNUAL TESTING WILL BE PERFORMED BY THE PIC 
WITH ASSISTANCE FROM THE COGNIZANT ENGINEER. 

17. ?IC STEEL, MD 
18. PIC Org. MAINTENANCE 

S i g n a t u r e  
12. Reso lu t ion  By CRAWFORD,RE 
20. Plant  Forces  Work Review Required N Number 

21. Resources Required 
Res Code D e s c r i p t i o n  ' 

23 MILLWRIGHT . 

24 P I PEFITTER 
54 HEALTH PHYSICS TECHNICIANS 
04 NUCLEAR OPERATOR 
32 CRANE OPERATOR 
QC QUALITY CONTROL 
NDE NON-DESTRUCTIVE ENGINEERING 

22. Cogni z a n t  Engineer  
23. Cogni z a n t  Manager 

S i a n a t u r e  

Date 
08/ 1 1/94 

No. Est Hrs 
02 08 
01 16 
01  04 

01 08 
01 08 
02 16 

01  oa 

Act Hrs 
35 
J f  0 

'! 
Date 

24. Reference Documents Type 
Appendix B 

5-2 WORK REQUEST (N120)=: Page 2 
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NDT-PT-4000 REV 2 
NDT-PT-6000 REV 3 

-i?EX%L 
+%2304L 
4x24a-a 
-zs3tw- 

EO-140-021 

25. Field Work Complete 
/ 
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PROCEDURE REVIEW AND A P P R O V A L  

I have rev iewed and approved  t h e  N o n d e s t r u c t i v e  Examinat ion r e  

NOT-LT-6000 r e v i s i o n  3 f o r  conformance t o  the ASME B o i l e r  and P r e s s u r e  

Vessel  Code, 1932 i s s u e ,  A-92 Addenda. 

P l e a s e  p l a c e  t h i s  sheet  i n  WHCLCM-4-38, i n  f r o n t  o f  t h e  above ment ioned  

p r o c e d u r e .  

DE Level I11 Leak T e s t  Examiner 

. C .  Krodness ,  Manager 

/ z  - 2 7- 5;) 
Date  

I d - J s - C I 3  
Date 

Nond e s  t ru c t i ve Exam i n a t i on 

Appendix 6 
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NONDESTRUCTIVE EXAMINATION PROCEDURES 

GENERAL LEAK TEST PROCEDURE 

Manual 
Sect i on 
Page 
Effective Date 

WHC-CM-4-38 
NOT-LT-6000, REV 3 

i o f  i 
January 15, 1994 

TABLE OF CONTENTS 

1 .o 
2.0 

3.0 

4 .0  

5.0 

6.0 

7.0 

8.0 

9.0 

. . . . . . . . . .  . . . . .i” ‘“~Q.lVr&L 1 

. . . . . . . . . . .  1ce0 
PURPOSE . . - . . . - . 

SCOPE . . . . . . . . . . . . . . . . . . . 
GENERAL REQUIREMENTS . . . . . . . . . . . . . . . . . . . . . . . . 
3 .1  Referenced Documents . . . . . . . . . . . . . . . . . . . . . 
3 . 3  Certification o f  Personnel . . . . . . . . . . . . . . . . . . 
3.4 Administrative Requirements . . . . . . . . . . . . . . . . . 
3.5 Deviation from Requirements . . . . . . . . . . . . . . . . . 
3 .6  Safety Related i . . . . . . . . . . . . . . . . . . . . . . 
APPLICABLE TEST EQUIPMENT AND APPROVED MATERIALS . . . . . . . .  
4.1 Pressure/Vacuum Gages . . . . . . . . . . . . . . . . . .  
4 . 2  Sealant and Marking Materials . . . . . . . . . . . . . .  
4.3 Connections . . . . . . . . . . . . . . . . . . . . . .  

EXAMINATION REQUIREMENTS . . . . . . . . . . . . . . . . , . . . . . 
5 . 1  Precleaning . . . . . . . . . . . . . . . . . . . . . . . . . . 
5.2 Visual Inspection . . . . . . . . . . . . . . . . . . . . . . . 
5.3 Pressurization . . . . . . . . . . . . . . . . . . . . . . . 
5.4 G a s e s . .  . . . . . . . . . . . . . . . . . . . . . . . .  
5.5 Post-Examination Cleaning . . . . .- . . . . . . . . . . . .  

RESULTS OF EXAMINATION . . . . . . . . . . . . . .  
6 . 1  Acceptance Criteria . . . . . . . . . . . . . . . . 

. . . .  

. . . .  

RECORDS OF EXAMINATION . . . . . . . . . . . . . . . . . . . . . . 
7 . 3  Records Storage . . . . . . . . . . . . . . . . . . . . . . . . 
REFERENCES . . . . . . . . . -. . . . . . . . . . . . .. . . . . . . 

BIBLIOGRAPHY . . . . . . . . . . . . . . . . . . . . . . . . . . . 

APPENDICES 

Helium Leak Test Technique 

Pressure Change Technique 

Bubbl e Test Technique 

LIST OF FIGURES 

1. Leak Test Procedure and Test Report i . . . . . . . . . 
, 

. . . . .  
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WHC-CM-4-28 
NDT-LT-6000, REV 3 

UESTINGHOUSE HANFORD COMPANY Uanual 
Section 

Organization 

Page 1 of 9 
NONDESTRUCTIVE EXAMINATION PROCEDURES Effective D a t e  January 15, 1994 

EA/ ED/ Ins trumen t at i on 
and Control Engineering 

TITLE: 

GENERAL LEAK TEST PROCEDURE i z .  773 
A. J. ‘Fisher, Manager 
Quality Assurance 

1.0 

2.0 

3.0 

3.1 

3.2 

PURPOSE 

This procedure establishes minimum requirements for the control of leak 
measurement and location for examination o f  components, piping systems, 
and vessels and is not intended to be used for hydrostatic or pneumatic 
(proof) testing. 

SCOPE 

This procedure has three basic parts, which are used in conjunction with 
one another for each examination. 
Instruction for Nondestructive Test Services ( R J I )  form; general 
requirements applicable to all leak testing techniques; and appendixes 
for specific requirements applicable to the various leak-testing 
techniques. 

These parts consist o f  Request/ 

GENERAL REQUIREHENTS 

Referenced Documents 

The specifically referenced content of documents referenced herein shall 
be considered part of this procedure. 

Request/Instructi on for Nondestructive Test Services 

The following additional requirements shall be included, or directly 
referenced, in the R/I  form and shall be considered a s  pzrt of this 
procedure for the specific job requested. 

The acceptance criteria and method, or technique required 

Test pressure 
Material, part, or weld identification for each object 
Gas type 
Any additional requirements. 

- * e  The extent o f  examination required 

Appendix B 
Page 6 
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NONDESTRUCTIYE EXAMINATION PROCEDURES Manual 

GENERAL LEAK TEST PROCEDURE Page 
Section 

WHC-CM-4-38 
NDT-LT-6000, REV 3 

2 of 9 -. 
Effective Date January 15 ,  1994 

3.3 Certi f i ca t ion  of  Personnel 

All WHC personnel performing leak examination f o r  acceptance s h a l l  be 
c e r t i f i e d  i n  accordance w i t h  the  requirements o f  WHC-CM-4-39, 
Qua 7 if icat ion and Certification o f  Nondestructive Examinat ion Personne.7. 

3.4  Administrative Requirements 

Administrative cont ro ls  specif ied i n  NDT-GA-2000, "General Administrative 
Procedure," sha l l  apply t o  a l l  work done in accordance w i t h  t h i s  
procedure. 

3.5 Devi a t i o n  from Requi rernents 

I f  i t  becomes necessary t o  deviate  from the requirements contained i n  
this procedure, a special  technique shal l  be prepared and  q u a l i f i e d  
(proven s a t i s f a c t o r y  f o r  the referenced requirement) by ac tua l  
demonstration. The qual i f ied technique shal l  be approved by a 
Nondestructive Examination ( N D E )  Level 111 Leak Test (LT) Examiner before 
i t s  use i n  an ac tua l  examination. The records documenti'ng t h e  technique 
q u a l i f i c a t i o n  sha l l  be retained and submitted t o  the  Authorized Code 
Inspector  f o r  concurrence, where requirsd.  I f  t he  spec i f ied  s e n s i t i v i t y  
and t e s t i n g  requirements a re  n o t  achieved, the  appropriate documentation 
sha l l  be prepared in  accordance w i t h  NDT-GA-2000. 

3.6 Safe ty  Related 

3.6.1 Hazardous atmospheres 

Great c a r e  s h a l l  be exercised when working w i t h  vessels  and pipes o r  gas 
leakage from such equipment t o  avoid severs injury or death from oxygen- 
d e f i c i e n t ,  t o x i c ,  o r  explosive atmospheres. The guidance provided i n  the  
WHC-CM-4-3, Industria7 Safety Manua7, Volume 1 ,  pa r t i cu la r ly  Standard 
W-13, "Confined Space Entry," sha l l  be f u l l y  u t i l i z e d .  

3.6.2 Compressed gases 

Compressed gas cyl inders  shal l  be secured i n  the  u p r i g h t  p o s i t i o n .  
Before using, inspect valves, regula tors ,  and other  accessories  t o  ensure 
s a f e  operation. The guidance provided in WHC-C11-4-3, Industrial Safety 
Manual, Volume 1 ,. Standard PS-2, "Compressed Gas Cy1 i nders, " s h a l l  be . 
f u l l y  u t i1  ized.  

3.6.3 Pressure r e l i e f  valves 

A-pressure r e l i e f  valve shall. be in s t a l l ed  in a l l  pressure leak  t e s t  
systems for protect ion of  personnel and equipment. This pressure r e l i e f  
valve sha l l  be i n  addition t o  others  normally furnished w i t h  g a s  
cy l inders  and regulators .  The pressure r e l i e f  * O - l * n -  e h - l l  h- - - + i * - + n A  -+ 

a pressure value considerably l e s s  than t h a t  c 
e n t i r e  pressurized system ( t e s t  a r t i c l e  plus t Appendix Paqe B 

\ WHC-SD-VM-TI-672 Rev 0 
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should normally be actuated at a pressure of approximately 10 perc,ent 
greater than the required leak test pressure. 

3 . 6 , 4  Prior pressurization 

Articles with documented evidence of prior pressurization to at least 
one and one .quarter the leak test pressure, or certified by the 
manufacturer for use at the leak test pressure, may be examined or used 
without further proof testing or investigation as noted on the R/I. or as 
approved by the NDE Level I11 LT Examiner. Procedures for verifying 
safety of all other equipment shall be obtained from I J Industrial *. Safety 

i - 1  l $ ~ / J / n . , 7 , . .  
’‘(b~~;u 

and Fire Protection. 

3.6.5 Handling 

Lead, aluminum, carbon s t e e  
cadmium and zinc) shall not 

, and low melting point materials (such as 
contact stainless steel and/or nickel alloys 

being leak tested. 
and cleanliness instructions, shall be specified in the R/I or documents 
directly referenced therein. 

Additional restrictions, as well as specific handling 

4.0 APPLICABLE TEST EQUIPHENT AND APPROVED XATERIALS 

4.1 Pressure/Vacuum Gages 

When components are t o  be subjected to pressure, one or more dial- 
indicating pressure n 2 a s u r z ~ n t  device(s) (or equal as determined by NDE 
Level I1  or I11 LT Examiner) shall be connected to the component, with 
one o f  the devices readily visible t o  the operator controlling the 
pressure throughout the pressurizinglvacuum and testing cycle, with the 
other dial-indicating device(s) being located at the component. When 
required, a recording-type gage may be substituted for one of the 
pressure-indicating devices. 

‘4.1.1 Indicator range 

Indicating gages should prsferably have graduations over a range of about 
double the intended maximum pressure, but in no case shall the range be 
less than one and one half nor more than four times that pressure. 
greater accuracy is required, quartz bourdon tube gages or liquid 
‘manometers may be used. 

When 

4.1.2 Calibration Requirements 

All gages or other pressure measurement devices shall carry nonrepetitive 
Standards Laboratory identification numbers. Devices shall be calibrated 
against a certified standard deadweight tester, a calibrated master gage, 
or a mercury column and shall have been recalihr3foA A t l r i n n  fho 7 3 ~ f  
year, or as required by the referencing Ameri 
Engineers (ASME), ASME Boi7er and Pressure Ve Appendix * 

Page 8 
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time a malfunction i s  suspected. Records of ca l ib ra t ion  sha l l  be 
maintained in accordance with the  ca l ibra t ion  program requirements. 

4 . 2  Sealant  and Marking Materials 

Sealant  mater ia l s ,  including gaskets,  will exhib i t  closed c e l l u l a r  
s t r u c t u r e  so t h a t  a gas  cannot flow t h r o u g h  the  mater ia l .  
marking materi a1 s shall  be c e r t i f i e d  i n  accordance with NDT-GA-2000. 

Sealant  and 

4.3 Connecti ons 

Metal tubing and compression f i t t i n g s  should be used wherever possible 
(minimize use of p l a s t i c  or rubber hose). 
f i t t i n g s  sha l l  be used i f  required by t h e  Code or S t a n d a r d  referenced by 
the  R / I .  

Metal tubing and compression 

5.0 EXAMINATION REQUIREMENTS 

5.1 Precleaning 

Before leak t e s t i n g ,  the t e s t  surface shall  be v isua l ly  examined t o  
ensure t h a t  the  area i s  d r y  and f r ee  o f  contaminants t h a t  would prevent 
performance of a valid leak t e s t .  Precleaning or surface preparat ion,  
o the r  t h a n  with a solvent,  sha l l  be the respons ib i l i ty  o f  the  customer. 
The cleaning and drying process shal l  be compatible with the t e s t i n g  
method such t h a t  leaks will n o t  be plugged or masked and a l s o  t o  the 
s a t i s f a c t i o n  or‘ the NGE Level I1  o r  111 LT Examiner. 

5 . 2  Visual Inspection 

Before 1 e i k  t e s t i n g ,  visual ly  inspect accessible external surfaces  and 
f i t t i n g s  of the  t e s t  object f o r  gross leaks. Preliminary leak  t e s t s  may 
a l s o  be employed t o  detect  and eliminate gross leaks;  however, t h i s  sha l l  
be done i n  a manner t h a t  will not inval idate  the specif ied t e s t .  

5.3 Pressur iza t ion  

Components t h a t  a re  t o  be pressure tes ted shal l  be pressurized as 
spec i f i ed  in the  R/I  or by the N D E  Level I11 LT Examiner and sha l l  n o t  be 
t e s t e d  a t  a pressure exceeding 25 percent of the design pressure.  

5 . 4  Gases 

When gases o ther  t h a n  ordinary a i r  are used, the  concentration of the 
t r a c e r  gas sha l l  be determined o r  estimated as . required by the  
referencing Code sect ion.  

Appendix B 
Page 9 
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5.5 Post-Examination Cleaning 

Following each examination, all examination materials shall be removed 
from the test surface. 
personnel shall be specified in the R/I or documents directly referenced 
therein. 

The application o f  protective coatings by NDE 

6.0 

6.1 

RESULTS OF EXAMINATION 

Acceptance Cri teri a 

A certified Lsak Test Examiner (NDE Level I1 or 111) shall evaluate 
indications. The area under test i s  acceptable when the measured leak is 
less than the value specified in the R/I. Where the examination reveals 
an unacceptab12 leak rats from the object, NDE personnel shall record the 
condition znd initiate the appropriate documentation as specified in 
NDT-GA-2GOO. 

6.1.1 Reexamination 

Rejected parts may be reexamined by another technique to pinpoint leaks. 
Repaired ar3as in the test item shall be cleaned and reexamined using the 
original test procedure o r  as required by the referencing ASME Code 
sect i on. 

- -cr.-  .O Rt~v;;D5 O f  E K A M ~ N A T i O H  

' 7.1 Speci a1 Techni ques (speci f i c)' 

When necessary, a special technique shall be prepared and either 
referenced by, attached t o ,  or included as part of the examination 
report. Special techniques will be assigned an identification number 
associating i't with the procedure with which it w i l l  be used. F o r  
example, NDT-LT-6001 identifies the first leak test special technique 
associated with the General Leak Test Procedure NDT-LT-6000. 

7.2 Leak Test Procedure and Test Report 

The Leak Test Procedure and T e s t  Report ( see  Figure 1) shall be divided 
into two sections: 
and the results o f  the examination. Gage(s) and temperature measuring 
device(s), i f  required, shall be identified by the Standards Laboratory 
number. This number allows access to the complete identification and 
calibration history o f  the device. 
examination parameters shall contain, but not be limited to, the 
following information as applicable: 

the documentation of specific examination parameters, 

The documentation of specific 

Job number 
Customer and address Appendix B 
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Company 
Project or system name. 
Part description and identification 
Work package number/traveler number 
Acceptance criteria 
Associated nonconformance report numbers 
Test temperature and measuring devices 
Test pressure and barometric pressure 
Gas type and concentration 
Bubble sol ution manufacturer and batch number 
Gage(s) standards lab number, range, and calibration expiration date 
Type of equipment used for detecting and measuring leaks 
Standard leak and expiration date of calibration 
Soak times, pressure decay time, time duration o f  examination 
Response time and accumul ation time 
Procedure number with appendix and revision number 
Special techniques and revision number 
Work Instruction and revision number 
Any applicable data (i.e., calculations) 
Examination results 
Location o f  leaks 
Sketch showing method or technique setup 
Date of examination 
Examiner's name and certification level 
Interpreter's name and certification level 
NDE Level -1.11 LT Examiner (or NDE Manager) review. 

~NCONiROLtED..  

Locations on the report form that are not applicable to the specific 
examination shall be shown as N/A (not applicable). 

7.3 Records Storage . 

The NDE examination reports that are either lifetime or nonpermanent 
quality assurance records shall be officially stored in the work package 
or traveler. When a copy of the NDE examination report is issued to the 
requestor or his representative, it shall be their responsibility to 
insert the report into the work package or traveler. For j o b s  with and 
without work packages or travelers, NDE will retain a courtesy copy for 
5 years. 

8.0 REFERENCES 

American Society of Mechanical Engineers, ASME Boiler and Preysure Yessel 

WHC-CM-4-3 , Volume 1, Industrial Safety Manual. 

Code, Section V, "Nondestructive Examination. 'I 

PS-2, "Compressed Gas Cy1 inders. I' 
W-13, "Confined Space Entry." Appendix B 
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WHC-CM-4-38, Nondestructive Examination Procedures, NDT-GA-2000, "Genera l  

WHC-CM-4-39, Qualification and Certification o f  Nondestructive Examination 

A d m i n i s t r a t i v e  P rocedure . "  

Personnel 

9.0 BIBLIOGRAPHY UNCONTROLLED 
WHC-CM-4-2, Qua7ity Assurance Manual. 

WHC-CM-4-28, Quality Assurance Program Manual for ASME Code. 
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Figure 1 .  Leak T e s t  Procedure and Test Report. 
( shee t  2 o f  2 )  (A-6000-494) 
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APPENDIX A 
HELIUM LEAK TEST TECHNIQUE 

1.0 SCOPE 

This appendix sets forth specific requirements for the helium leak test 
technique and shall be used in conjunction with the Request/Instruction for 
Nondestructive Test Services (R/I) form and NOT-LT-6000, "General Leak Test 
Procedure. " 

2.0 APPLICABLE TEST EQUIPMENT AND APPROVED MATERIALS 

2.1 DETECTOR PROBE (SNIFFER, SAMPLING, OR QUICK-TEST) 

Commercial 'probe with hose length less than 15 feet or a QU'ICK-TEST 
type probe with a hose length less than 100 feet. 

2.2 TRACER (SPRAY) PROBE 

Stai nl ess steel hypodermi c need1 e or a commerci a1 he1 i um nozzl e. 

2.3 HELIUM HOOD 

The hood may be a plastic bag approximately one and one half times the 
volume o f  the test part. 

2.4 STANDARD LEAKS 

Leakage rates ranging from to lo -*  std cm3/s of helium i n  current 
calibration. 

2.5 MASS SPECTROMETER 

The helium leak detector is a Vacuum Instruments Corporation MD-180, or 
., equal, as determined by the Nondestructive Examination (NDE) Level I 1  or I 1 1  

Leak Test (LT) Examiner. 

2.6 AUXILIARY EQUIPMENT 

When necessary, constant voltage transformers, auxiliary pumping 
sys.tems, manifolds, and gages may be used. Normally constant voltage 
transformers are.not required for mass spectrometer leak detectors (MSLD) 
because o f  internally regulated power supplies. However, if the equipment 
becomes unstable, operates erratically, or sluggish because o f  line voltage 
variations, then either a different power source or a constant voltage 
transformer shall be used. 

*This procedure has been completely rewritten. 
bars indicated. 

There are no revision 
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2 . 7  HELIUM 

A P P E N D I X  A 
HELIUM LEAK TEST TECHNIQUE 

,- 

U.S. Bureau o f  Mines high-purity grade or b e t t e r .  

3,O S P E C I F I C  REQUIREMENTS 

3 . 1  A U X I L I A R Y  T E S T S  

I n  addition t o  helium leak tes t ing ,  i t  may be des i rab le  t o  perform a 
bubble, sonic ,  or o the r  gross leak t e s t  t o  f ind and plug l a r g e r  leaks.  

3 . 2  SURFACE C O N D I T I O N  

Helium leak t e s t i n g  shal l  be performed before dye penetrant ,  
hydrostat ic ,  or gas-pressure-bubble t e s t s ,  unless otherwise spec i f ied  in the 
R/I. 

3 . 3  C A L I B R A T I O N  O f  MASS SPECTROMETER LEAK DETECTOR 

1. The equipment shal l  be turned on and allowed t o  warm u p  f o r  the 
minimum time specif ied by the instrument manufactgrer, o r  a t  l e a s t  
30 minutes before ca l ibra t ing  the MSLD. 

2 .  The MSLD sha l l  be cal ibrated by the vacuum technique us ing  a 
permeation-type s t a n d a r d  leak t h a t  i s  attached d i r e c t l y  t o  the 
MSLD i n l e t .  

3 .  The s t  ndard  leak shal l  be in the range o f  1 X t o  1 X atm cm 3 /s .  

4 .  Oetails o f  the setup and necessary adjustments sha l l  be performed 
t o  the instrument manufacturer’s operating manual . 

5. The helium background (BG-1) shall  be measured and the machine 
s e n s i t i v i t y  sha l l  be calculated by E q u a t i o n  1.  

NOTE: Rhen operating on the Hanford reservation and the ambient 
temperature i s  between 65 degrees ang  85 degrees Fahrenheit, atmosphere 
cubic centimeters per second ( a t m  cm /s) will  be equal t o  standard 
cubic centimeters per second ( s td  cm3/s). 
these  parameters and standard cubic centimeters per second ( s t d  cm /s) 
i s  the  nomenclature fo r  the acceptance standard, then the leak r a t e  
sha l l  be corrected t o  standard conditions (77  degrees Fahrenheit and 
14.7 p s i a ) .  

sf When operating outs ide 
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Equation 1 

MSS (std cm3/s/div) = CL (std cm3/s) 
(MSI -1 )  - (BG-1) 

Where:. MSS = 

C L  = 

MSI-1 = 

B G - 1  = 

div = 

UNCONTROLLEb 

MSLD machine sensitivity 

Helium leak rate of the calibrated standard leak 

Leak rate meter reading attributable to helium from 
the standard leak plus background 

- 

Leak rate meter reading attributable to background, 
measured after M S I - 1  is determined 

Minor scale divi s ion 

The MSLpD is acFeptable for use if the machine sensitivity is better 

Cal i bration wi 1 1  be performed in. accordance wi th thi s schedule: 

than 1 x 10- std cm /s/div he1 ium. 

. 

0 

0 

0 

At the beginning and end of each 2-hour period of continuous 
operation. 

At the beginning and end of each operating period, if operation is 
not continuous. 

At any time the operator suspects the equipment is performing 
erratically. 

If the MSLD has experienced a loss  of sensitivity to less than 1 x 
std cm/s/div, all examinations must be repeated since the time of the last 
satisfactory calibration. 

3 . 4  LEAK TEST METHODS’ 

A NDE Level I 1  o r  I11 LT Examiner will select one of the following 
techniques: hood technique, helium tracer probe, or helium detector probe. 
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GENERAL LEAK TEST PROCEDURE 

Hell urn 

APPENDIX A 
HELIUM LEAK TEST TECHNIQUE 

L 

3.5 HOOD TECHNIQUE (TOTAL LEAK RATE) 

Figure A-1. Hood Technique. 

3.5.1 Equi pment Setup 

Connect test ?art to E?S?D, as shown in Figure A - 1 .  The calibrated leak 
standard and the MSLD shall be attached, where feasible, to the component as 
far apart as possible. Alternately, when the test part contains helium, the 
MSLD may be connected to a bell jar type device. 

3 e 5.2 Evacuation 

Evacuate the test part by operating the MSLD according to the 
manufacturer’s written operating instructions. 

3.5.3 Part Enclosure 

Enclose the test part with any suitable envelope or container such as a 
plastic bag or hood. 

3.5.4 Preliminary System Calibration 

1. To determine the preliminary system calibration (PSC) and the 
helium response time, open the calibrated leak to the system. 

2. After the measured leak rate becomes stable, record the reading as 
MSI-2. 

.-. 

,- 
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NOTE: 
reading on the MSLD is the system response time. 

The time difference between the helium application and a stable 

3 .  Close the calibrated leak to allow the MSLD to stabilize, and 
record system background (BG-2) 

4 .  Calculate the preliminary system calibration according to Equation 
2 ,  and record both the PSC and response time. 

NOTE: 
MSLD system setup (e.g., a change in the portion of heliumbypassed to 
the auxiliary pump, if used, or any change in the calibrated leak). 

The calibration shall be repeated when there is any change in the 

Equation 2 

,PSC (std cm3/s/div) = CL (std cm3/sl 
(MSI-2) - (8G-2) 

Where: PSC = 

' CL . =  

m 1 - 2  = 

86-2 = 

div = 

UNCONTROLLED 

Preliminary system calibration 

Helium leak rate of the calibrated standard leak 

Leak rate meter reading attributable to helium from 
the standard leak in the system, plus background of 
the system 

Leak rate meter reading attributable to background 
of the system, measured after MSI-2 is determined 

Minor scale division 

3.5.5 Leakage Rate 

-., To determine the system leakage rate, open the MSLD to the system and 
fill the hood with helium (ensure helium concentration is about 100 percent). 
Wait until the response time has elapsed (as determined in 3.5.4) or when the 
MSLD has stabilized, and record the meter reading (MSI-3). 
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APPENDIX A 
HELIUM LEAK TEST TECHNIQUE 

3.5.6 Actual System C a l i b r a t i o n  

Per form a c t u a l  sys tem c a l i b r a t i o n  (ASC) by opening  the c a l i b r a t e d  l e a k  
i n t o  the sys tem w i t h  helium s t i l l  i n  the hood; a f t e r  w a i t i n g  a p e r i o d  o f  
time equa l  t o  the r e s p o n s e  time, r e c o r d  MSLD r e a d i n g  (MSI-4). C a l c u l a t e  
a c t u a l  sys t em s e n s i t i v i t y  acco rd ing  t o  Equat ion  3 ,  and r e c o r d  the  ASC. 

Equation 3 

. ? 1  - . - I '  .. 
. .  

ASC ( s t d  cm3/s/div)  = C L  ( s t d  cm3/sl 
I U C T  A \  

Where: ASC = Actual  sys tem c a l i b r a t i o n  

C L  = Helium l e a k  r a t e  o f  the c a l i b r a t e d  s t a n d a r d  l e a k  

MSI-4 = Tota l  l e a k  r a t e  me te r  r e a d i n g  a t t r i b u t a b l e  t o  helium 
from l e a k a g e  i n  the  sys t em,  the s t a n d a r d  l e a k ,  and 
background 

i n t o  the sys tem,  plus background 
MSI-3 = Leak ra te  meter r e a d i n g  a t t r i b u t a b l e  t o  l e a k a g e  

d i v  = Minor scale  d i v i s i o n  

Tf the ASC has  d e c r e a s e d  below the PSC by more than 35 p e r c e n t ,  the 
Then the component o r  system c a u s e  s h a l l  be i n v e s t i g a t e d  and c o r r e c t e d .  

s h a l l  be r e t e s t e d .  

3.5.7 Leakage Ra te  C a l c u l a t i o n  

C a l c u l a t i o n  o f  measured l e a k  r a t e  s h a l l  be a c c o r d i n g  t o  Eq'uation 4 .  

-- 
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APPENDIX A 
HELIUM LEAK TEST TECHNIQUE 

Equation 4 

MLR (std cm3/s) = " ASC r (MS1-3)  - (BG-2)l ( 1001 
% he1 ium 

Where: MLR = Measured leak rate o f  components 

ASC = Actual system calibration as determined in 
(Equation 3 )  

Leak rate meter reading attributable to the real 
leak, plus background 

MSI-3 = 

BG-2 = Leak rate meter reading attributable to 
background of  the system 

% helium = Estimated hejium concentration in hood 

3.6 HELIUM TRACER PROBE (LEAKAGE LOCATION ONLY) 

Figure A-2. Helium Tracer Probe Technique. 

... 

r- Helium Probe 

a 
MSLD 

0 
. 

He Liwn v 
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3.6.1 Helium T r a c e r  Probe Technique  

unless approved  b e f o r e  the t e s t  by the NDE Level I11 LT Examiner.  

3.6.2 Equipment S e t u p  

Helium t r a c e r  p robe  t e c h n i q u e  s h a l l  n o t  be  used  f o r  a c c e p t a n c e  t e s t i n g  

Connect  the t e s t  p a r t  t o  the MSLD, a s  shown i n  F i g u r e  A-2. 

3 .6 .3  Evacua t ion  

Evacua te  t he  t e s t  p a r t .  

3.6.4 O p e r a t i o n  

When. e v a c u a t e d ,  o p e r a t e  the 
i n s t r u c t i o n s .  

3 .6 .5  Helium R e g u l a t i o n  

SLD u s i n g  m a n u f a c t u r e r s '  wri t ten o p e r a t i n g  . 

A d j u s t  the he l ium pressure r e g u l a t o r  so t h a t  the t r a c e r  p robe  emits a 
f i n e  s t r e a m  o f  100 percent hel ium. 

ATTENTION: S p e c i a l  care shal l  be  taken n o t  t o  p o i n t  t he  tracer probe  
a t  anyone.  
p r o p e l l e d  o f f  t h e  supp ly  hose  by an e x c e s s i v e  b u r s t  o f  pressure. 

The n e e d l e  o r  n o z z l e  t i p  cou ld  become a p r o j e c t i l e  i f  

3.6.6 System C a l i b r a t i o n  

When u s i n g  the t r a c e r  probe  for  a c c e p t a n c e ,  a c a p i l l a r y  s t a n d a r d  l e a k  
s h a l l  be  a t t a c h e d  t o  the component as far a s  p o s s i b l e  from t h e  MSLD. The 
c a p i l l a r y  s t a n d a r d  l e a k  s h a l l  remain open d u r i n g  sys tem c a l i b r a t i o n .  
Evacuate  the component w i t h  the MSLD, and c a l i b r a t e  the sys tem by p a s s i n g  
the p r e v i o u s l y  a d j u s t e d  helium s u p p l y  w i t h i n  1/4 inch o f  the c a p i l l a r y  
s t a n d a r d  l e a k .  
and s t a b i l i z e  on t h e  MSLD ( r e s p o n s e  time). 

Note the time r e q u i r e d  for the he l ium i n d i c a t i o n  t o  appea r  

3 .6 .7  Scann ing  

The s anning  s a t e  s h a l l  no t  exceed  t h a t  which can  d e t e c t  a l e a k a g e  r a t e  
o f  1 X 
i n t o  the t e s t  sys tem.  
e x t e r i o r  o f  t he  t e s t  p a r t ,  always moving from the upper t o  the lower  p o r t i o n  

s t d  cm / s  o f  helium f lowing  though the  c a p i l l a r y  s t a n d a r d  l e a k  
Slowly move t h e  t r a c e r  p robe  w i t h i n  1/4 i n c h  a long  the 
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APPENDIX A 
HELIUM LEAK TEST TECHNIQUE 

the p a r t .  ' I f  the  flow r a t e  o f  the t r ace r  probe i s  reduced, the  system 
i b ra t ion  shal l  be repeated t o  determine a new scanning r a t e .  
,k r a t e  meter and/or the speaker f o r  indicat ions of a leak,  and record 
, e r  reading (MSI-3). 

Moni tor  the 

Mark the locat ions o f  a l l  leaks detected.  

3.7 DETECTOR PROBE (SNIFFER OR "QUICKTEST") 

Figure A-3. Detector Probe Technique. 
UNCONTROLLED 

~ y s t e r n  Under 
He liwn 

s&&d 
& Leak 

B o b  e 

3.7.1 Par t  Pressurizat ion 

Pressurize  the t e s t  par t  with helium as noted on the R/I or a s  approved  
' by the NDE Level 111 LT Examiner. Allow the t e s t  p a r t  t o  soak f o r  a t  l e a s t  

30 minutes. 
shielding the  probe with a rubber cone. 

The tes t  i s  to be conducted in a d r a f t - f r e e  enclosure or by 

3.7.2 Concentration o f  Tracer Gas 
'# The concentration of the helium t r ace r  gas sha l l  be a minimum o f  10 

I f  helium concentration i s  Jess  t h a n  100 percent,  then the standard l e a k  

percent by volume a t  the specif ied t e s t  pressure. 

shal l  be smaller t h a n  the acceptance c r i t e r i a .  
ca l cu la t e  the  maximum s i z e  o f  the standard leak. 

Refer t o  Equation 5 t o  

Q = (acceptance c r i t e r i a )  

Equation 5 

I Actual he1 i um concentration ( % I  
IO0 I 

Q = maximum leakage r a t e  o f  the standard leak 
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U NCO NT RC LLKD 
3.7.3 Response Time 

MSLD i s  the  response time and sha l l  be noted on the  t e s t  repor t .  

3.7.4 Scanning Rate Determination 

The time required fo r  a helium indicat ion t o  appear and s t a b i l i z e  on the 

The normal scanning r a t e  sha l l  be determined by passing the  de tec tor  
probe across the o r i f i c e  of the standard leak, provided the helium 
concentration in the standard simulates the t e s t  a r t i c l e  concentration. The 
t i p  o f  the  probe sha l l  be within 1/8 inch o f  the surface being scanned. 

3.7.5 Scanning 

Slowly scan a l l  seal ing surfaces w i t h  the de t ec to r  probe as shown in 

The 
Figure A-3 a t  the r a t e  determined in 3 . 7 . 4 .  
proceed from the lowest portion t o  higher portions o f  the system. 
de tec tor  probe method i s  qua l i t a t ive  and i s  usually used t o  loca t e  leaks.  

The examination scan should 

3.7.6 Tubul a r  Heat Exchanger 

When t e s t ing  t u b u l a r  heat exchanger, the probe shal l  be insertec! i n t o  
each tube  end and held f o r  a time equal t o  the response time t o  check f o r  
cracks or s p l i t s  i n  the  t u b e  walls.  When des i rab le ,  a l l  tube-to-tube sheet 
welds may be tes ted  by the encapsulator method. 
used, the response time is  determined by placing the encapsulator over the 
o r i f i c e  on the c a p i l l a r y  ca l ib ra t ion  leak standard and noting the  time 
required for an indicated response. 

I f  the encapsulator i s  

1. Mark a l l  leaks detected,  and seal them temporarily while p r o b i n g  for  
additional 1 eaks. 

2 .  Record locat ions of a l l  leaks detected.  

3.7.7 Other Application 

Quan t i t a t ive  measurements o f  leakage may be accomplished by using the 
de tec tor  probe and a hood accumulation technique. 
envelope or bag) i s  placed over the weld or zone t o  be leak t e s t ed .  
leakage t o  the atmosphere, i f  any, i s  col lected i n  the hood. A detec tor  
probe i s  used t o  de t ec t  the accumulation of helium in the hood as shown i n  
Figure A-4. 

A hood (may be a p l a s t i c  
Heiium 
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UNCON L? OL I E D  
Fi  gure A-4 .  Accumul ati on Technique .. 

- Sniffer Probe 

MSCD ] 

I - Hood 

System Under 
Helium Pressure 

3.7.7.1 Standard Leak. 
techniq e shall be within a factor of 10 of the acceptance critzria; i.e., 

Y 5 5 X 10' ! . at cm3/s accept nce cri eria, the standard leak shall be from 5 2 
10-5  atm cm / s  to 5 x 10-7 atrn.cn, / s .  

The capillary standard leak used t o  qualify this 

3 . 7 . 7 . 2  Accumulation Time. The accumulation time is determined by measuring 
the increase in helium concentration from a standard leak in a t e s t  hood at 
5 -  t o  10-minute intervals. The minimum accumulation time is determined when 
the helium concentration in the test hood reaches a level at least 200 
divisions above the background signal. The detector probe background signal 
may vary slightly; therefore it is recommended the helium signal be 
significantly larger than the background signal. 

3.7.7.3 Hood. 
accumulation time shall be representative of the hood used to test the 
component or weld. 

3.7.7.4 Calibration. Without helium in the system under test, the standard 
leak i s  opened to the hood and signal response MSI-6, and corresponding 
accumulation time is recorded. . 

The hood used during calibration and in determining the 

Response o f  the detector probe to a standard leak shall be checked both 
before and after the examination. 
more than 35 percent. 
corrected; then the component or system shall be ri 

The sensitivity shall not decrease by 
if it does, the cause shall be investigated and 
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Equation 6 

= J M S I - 7 )  - (MSI-5) (CL) ( 1 0 0 1  
( M S I - 6 )  - (MSI-5) % helium 

= Measured leak rate o f  component MLR 

MSI-5 = 

MSI-6 = 

M S I - 7  

- CL - 
% helium = 

Leak rate meter reading (divisions) attributable to 
helium in the atmosphere (background) 

Leak rate meter reading (divisions) attributable t o  
the standard leak after accumulation time 

Leak rate meter reading (divisions) o f  helium leakage 
into hood after accumulation time 

Helium leak rate o f  standard leak 

Estimated helium concentration in test part 

UNCONTROLLED 

-- 
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1.0 SCOPE 

# 

This appendix sets forth specific requirements for the pressure change 
technique and shall be used in conjunction with the Request/Instruction for 
Nondestructive Test Services (R/I) form and NDT-LT-6000, “General Leak Test 
Procedure. ” 

2.0 SPECIFIC REQUIREMENTS 

2.1 
UNCONTROLLED 

REQUEST/INSTRUCTION FOR NONDESTRUCTIVE TEST SERVICES 

The following additional requirements shall be included, or directly 
referenced, in the R/I. 

o Test gas, if other than air 

o If required, permission for evacuating the test article before 
introducing the test gas 

o Starting pressure 

o Speci a1 precautions 

o Acceptance criteria shall be specified by the R/I in terms of 
pressure change permitted over a prescribed time period. 

2.2 TECHNIQUE SELECTION 

Examination technique selection shall be tailored to the requirements 

by the Nondestructive Examination (NDE) Level I 1  or I11 Leak Test (LT) 
Exami ner. 

.. of the measurement system and the test article being examined as determined 

2.3 TEST ARTICLE 

The test article volume, rigidity, provision for, and likely consequences 
of evacuation or .pressurization shall be considered before leak testing. 

*This procedure has been completely rewritten. 
bars indicated. 

There are no revision 
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2.4 TEST PRESSURE 

Components shall be examined.at the pressure specified on the R/I or as 
approved by the NO€ Level I11 LT Examiner. For a vacuum test, the pressure 
shall be at least 2 psi below atmospheric pressure or as required by the 
referencing American Society o f  Mechanical Engineers, ASME Boiler and Pressure 
Vessel Code section. 

2 . 5  MEASUREMENT SYSTEM. 

The measurement system is defined as all components needed to measure a . 
leakage rate from a test article. These components may.be items such as 
tubing, valves, gages, instrumentation, and relief valves. 

2 . 6  MEASUREMENT SYSTEM INSTRUMENTATION 

Temperature measuring instrumentation and pressure gage(s) shall have 
an accuracy, resolution, sensitivity, and repeatability that is compatible 
with the acceptance criteria and shall be calibrated in accordance with NOT- 
GA-2000, “General Administrative Procedure.” 

2 . 7  MEASUREMENT SYSTEfl CHECK 

The measurement system shall be evaluated for leak tightness. The 
measurement system leakage rate, not including the test article, shall not 
exceed one-tenth o f  the specified acceptance leakage criteria. 

2 . 8  PURGE 

Measurement system lines shall be purged with the test gas, if other 
than air, before pressurizing the system or test article. 

. 2.9 TEMPERATURE CHECK 

Examination gas temperatures in the test article shall be measured 
before the start o f  the test and recorded at regular intervals o f  not more 
than 60 minutes during the examination. 

2.10 OTHER ESSENTIAL VARIABLES U N C 0 NT t? 0 L L E D 
When compensation for atmospheric pressure and/or water vapor pressure 

variations is required, then measurements shall be made and recorded during 
the examination cycle at regular intervals of  not more than 60 minutes. 

..- 

.-. 

c. 

. 
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2.11 SMALL SYSTEMS 

For small systems such as gasket interspace.s, at least 15 minutes shall 
elapse after completion of pressurization and before starting the test. 

2.12 LARGE SYSTEMS 

For systems larger than 10 cubic inches, the temperature of the trace 
gas shall have stabilized before starting the test. 

3.0 EXAMINATIOM PROCEDURE 

All inspection equipment shall be operated in accordance with the 
manufacturers‘ written operating instructions. 

3.1 COMPENSATION FOR TEMP.ERATURE AND ATMOSPHERIC PRESSURE CHANGES 

If temperature and/or atmospheric pressure changes occur during the 
examination, then the measured leak rate shall be mathematically corrected 
to account for such changes (refer to Equation 5 ) .  

4.0 RESULTS OF EXAMINATION 

4.1 LEAK RATE CALCULATION (PRESSURE DROP) 

For the conditions stated, the following formula may be applied. 

Equation 1 

- P1V - P2V Q -  

Where: 
-’ 

Assume : 

t 

Q = Leak Rate (atm cm3/s) 

1. 
2. 
3. 
4 .  

Pressure at.start of examination (atmospheres) 
Pressure at ‘end of examination (atmospheres) 
Volume of system (cubic centimeters) 
Time duration of examination (seconds) 

Ideal gas 
Viscous flow 
No temperature change throuqhout examination 
No change i n  barometric pi 
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4 . 2  EQUATION FOR COMPENSATION OF MEASUREMENT SYSTEM VOLUME 

When the measurement system volume is .significant compared to the test 
article volume, either the examination time shall be increased or the 
permissible pressure change shall be decreased to compensate for the 
influence of the measurement system volume. 

Equation 2 

ttota] = tsp + (vS/vA)] 

Where: hotal = Total examination time 

= Specified examination time for test article SP 

or - 

Vs = Volume of measurement system 

VA = Volume of test article 

Equation 3 

.? 

'total = psp 1 + (vS/vA>] 

'cihere: Ptotal = Total permitted pressure change 

= Specified pressure change permitted for the test 
art i cl e a1 one pSP 

Vs = Volume of measurement system 

VA = Volume of test article 

I 
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Table B-1, Sample Calculations. 

Correction o f '  pressure drop measurement for an increase in temperature 
and a drop in barometric pressure. 

Equation: 

Pa = Pm - P1 (: -9 + (pA2 - p A 1 )  

Given: 

Pa = Actual pressure change (absolute) 

P1 = Test pressure 5.0 psig argon (19.5 psia) 

T1 = 7OoF (529OR) temperature at start o f  test (absolute) 

T2 = 8OoF (539OR) temperature at end o f  test (absolute) 

pA1 = 29 inches of mercury 

pA2 = 28 inches of  mercury 

(1 inch mercury = 0.5 psi) 

Pm = -0.1 lb/in2/30 minutes 

Solution: 

Pa = -0.1 -0.37 -0.5 
- _  

Pa = 10.97 lb/in2/30 minutes 

In this example, both the temperature and barometric oressure changes 
were significant. 

Appendix B 
Page 31 
WHC-SD-WM-TI-672 Rev 0 



. 
NONDESTRUCTIVE EXAMINATION PROCEDURES Manual WHC-CM-4-38 

Section NDT-LT-6000 
Appendix C, REV 3 

Effective Date July 31, 1992 
GENERAL LEAK TEST PROCEDURE Page 1 of  3 

APPENDIX C 
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1.0 SCOPE 

This appendix sets forth specific requirements for the bubble test 
technique and shall be used in,conjunction with the Request/ Instruction for 
Nondestructive Test Services (R/I) form and NDT-LT-6000, "General Leak Test 
Procedure. " 

2.0 DIRECT PRESSURE TECHNIQUE 

2.1 TEST MATERIALS 

2.1.1 Gases 

Unless otherwise specified in the R/I, the test gas will norma3ly be 
air. Inert gases, such as nitrogen, helium, or argon, may be used. When 
inert gases are used, safety aspects such as oxygen-deficient atmosphere 
shall be considered. 

2.1.2 Bubble Solution 

The bubble solution shall be specifically designed for leak detection. 
Ordinary household soaps or detergents are prohibited as substitutes for 
bubble testing solutions. The bubble solution shall produce a thin film 
capable of wetting and adhering.to the area being tested. 
formed by a leak shall not break rapidly because of air drying or low 
surface tension. Halogen and sulfur content of the bubble solution shall be 
less than 0.5 percent by weight. 

The bubbles 

2.1.3 Immersion Bath 

Water or another compatible solution shall be used for the bath. 

2.2 SPECIFIC REQUIREMENTS 

2.2.1 Temperature 

Surface temperature of the part shall not be below 40" Fahrenheit nor 
ab6be 125" Fahrenheit throughout the examination. Where it is impractical 
t o  comply with the temperature limitations, a specific technique shall be 
prepared, demonstrated, and approved by a Nondestructive Examination (NDE) 
Level I11  Leak Test (LT) Examiner before the test. The bubble solution and 
the immersion bath shall be compatible with the temperature of the test 
conditions. 
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2.2.2 Other Considerations 

Hydrostatic test shall not be made before bubble testing unless special 
drying procedures are approved by a NDE Level I11 LT Examiner. 

2.2.3. Pressurization 

The test pressure shall be specified on the R/I. Before examination 
the test pressure shall be held for a minimum o f  15 minutes. 

2.2.4 Application of Solution 

The bubble-forming solution shall be applied to the surface to be 
tested by flowing the solution over the examination area. 
bubbles produced in the solution by application should be minimized to 
reduce the problem o f  masking bubbles caused by leakage. In immersion 
testing, the area of interest shall be placed below the surface of the bath 
in an easily observable position. 

The number of 

2.2.5 Visual Examination 

A direct visual examination shall be made by placing’the eye within 24 
inches (61 cm) of the surface to be examined and at an angle of not i e s s  
than 30 degrees to the surface.being examined. 
improve angle o f  vision, and aids such as magnifying lens may be used t o  
assist examinations. The specific part, component, pipe, ‘vessel, or section 
thereof under immediate examination, shall be illuminated, if necessary, 
with flashlight or other auxiliary lighting to attain a minimum of 15 foot 
candles for general examination and a minimum of 50 foot candles for the 
detection or study of small anomalies. 

Mirrors may be used tcj 

2.2.6 Remote Visual 

In some cases, remote visual examination may be substituted for direct 
examination. Remote visual examination may be by visual aids such as 
mirrors, telescopes, borescopes, fiber optics, cameras, or other suitable 
instruments. Visual aid shall have a resolution capability such that the 
1/64-inch markings on a. steel rule may be clearly distinguished. 

2.2.7 Indication of Leakage 

The presence of leakage on the surface of the component or weld is 
indicated by bubbles or foam produced by gas flowing through an orifice 
passage( s )  . 
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When leakage is observed, the leak(s) shall be marked. Depressurize 
the component or system and repair as required by the referencing American 
Society of Mechanical Engineers, ASME Boiler and Pressure Vessel Code 
section. As a minimum, the repair area(s) shall be retested by the bubble 
test method. 

3.0 VACUUM BOX TECHNIQUE 

3.1 SPECIFIC REQUIREMENTS 

appendix shall also apply. 
In addition to the following specific requirements, Section 2.0 o f  t h i s  

3.1.1 Vacuum Box . 

0 to 15 psi or equivalent gage, and a window, which provides adequate 
lighting and viewing of the test surface. 

3.1.2 Vacuum Source 

A vacuum box of convenient size shall have a suitable gasket, valve(s), 

-, 
Any convenient source may be used to create the required vacuum. i n 2  

gage shall register at least 2 psi below atmospheric pressure o r  partiai 
vacuum required by the referencing ASME Code section. 

3.1.3 Vacuum Retention 

The required partial vacuum (differential pressure) shall be maintained 
for at least 10 seconds during the examination. 

' 3.1.4 Vacuum Box Overlap 

A minimum overlap of 2 inches shall be used. 

UNCONTRCLLED 
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MES-010.005X CERS Mia-dnterval Data Sheet 
Craft NON DESTRUCTIVE Funct Test 
Fac i l i ty  WESF . 

i 
i. Page 1 

Data Sheet Sequence i?: 2C*9408030004 

Comp Id,: USA 9511 B ( U )  Safe Appl : Regul atory-3 Due: 09/28/94 
Loop: TOO01 Bldg: 2258 MFR: SANDIA NATIONAL LAB Last Done: 
Seq: 1 Room: Model: R-1 Procedure: N/A 

Interval:12M DS Key: 0530361s Funct Code: 01 Recall S t a t u s :  A 
F u n c t i o n  Desc: ANNUAL NDE TESTING OF THE BUSS CASK 
Dwg /S h t /Coord/Rev# : I 1  I Me1 No. 

Sys %:. C99R Locn: CRANE PAD Serial  %: 

OSD #: 

IOTE: 
:esting performed according t o  Chapter 8, Section 8.1.4.1, 8.1.4.2 and 8.2 o f  
:he Safety Analysis Report fo r  Packaging ( S A R P ) .  
Spectroscopy) must have a sens i t i v i ty  of 5.0 x lo ( -6)  atm-cm(3)/sec. 

1. 

The BUSS cask i s  required t o  have annual NonDestructive Examination ( N D E )  

The leak detector  (Helium Nass 

Does the BUSS cask containment boundar meet the leak r a t e  c r i t e r i a  o f  l e s s  
t h a n  1.0 x lo(-5) atm-cm(3)/sec? 

atm-cm(3)/sec? 

Does t h e  upper p o r t  seal meet the leak ate  c r i t e r i a  o f  l e s s  t h a n  1 .0  x l o ( - 4 )  
atm-cm(3)/sec? 

Does the lower p o r t  seal meet the' l ea  r a t e  c r i t e r i a  o f  l e s s  t h a n  1 .O x l o ( - 4 )  
atm-cm(3)/sec? &No/NA u3-p 

Does the sum o f  the leak r a t e s  fo r  the l i d ,  upper and lower p o r t  m o t  the  leak 

&/No/NA -3P\~;q  
I o\=l 

2 .  Does the l i d  seal meet the leak ra te  1.0 x IO(-4) 

3 .  
&No/NA - 3 ~  , &?4 

\ Q \ G v Y  
4. 

5. 
r a t e  c r i t e r i a  o f  l e s s  than 1.0 x lo ( -4  atm-cm(3)/se 7 

&No/FIA w -& 
\ Q\-LA5 4 

6. Do the l i f t  lugs meet the c r i t e r i a  of  

Do the trunnions meet the c r i t e r i a  of 

detectable cracks u s i n g  aye penerrant? 

detectable cracks using dye penetrant? 

@/No/NA ++ L /Go if d 

7. 

8. Restore BUSS cask t o  shipping configuration. Td'l (4' 
&No/NA FL lcb/%y 

1 c/ I7 / $74 --- 
Date 

HPT SURVEYED 
Signature 

Please Circle: m Acce t o Reject 

Reason Appendix B 
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Page 1 of 5 
Job No. NDE LEAK TEST PROCEDURE AND TEST REPORT 

NON DESTRUCTIVE EXAMINATION 
306 ELDG.. 300 AREA - TEL. 376-5401 

Company 1 Pro]ect/Systern/Work Package/Traveler No. 
9 4 - 2 0 4  Hanford Company 

lequeslor 

‘AUL T SAUERESSIG NHC 
ASlN I Eldg. I Area 

BUSS CASK ANNUAL TESTING 
2B-94-01022/P 

I I 

X 
X 
X 
X 

rernperature AMB Device ID [XI NA 

larorneuic Pressure AMB cl NA 

r e s  Pressure 14.7 P S I A .  0 NA 

:as HELIUM NA 

:oncenuation - 100% cl NA 

3ther [XI NA 

3ubble Solution ’ ~ N A  

NO DETECTABLE LEAKS FGUiiG 
NO DETECTABLE LEAKS FOUND 
NO DETECTABLE LEAKS FOUHG 
NO DETECTABLE LEAKS FOUND 

SEE ATTACHED FOR METHOD SET-UP 

3arcn No. 

Gage i 584-31-04- 0 0 6  NA 

Range 0-30 P S I A  
Calib.  EX^. 6 / 2 / 9 5  
Gage 2 584-31-04- [XI NA 

Range 

(3Jlib. Exp. 

Relief Valve [x3 NA 

Weld No.. Part No.. or Serial No I ACC. I Rei. 

CONTAINMENT BOUNDRY I X I 

UPPER PORT COVER I X I 
LOWER PORT COVER 1 X I 
L I D  SEAL TEST I x  I 

0 NA 
TEST EQUIPMENT ’ 
Manufacturer L. H - UL-100 PLUS 
Ident. No. wc-48869 
Fine Range 2 - 1 X 10 - ’ ’ 
Std. No. 584-40-03- 0 1 7  
Std. Leak 1 . 7 X 

Calib. Exp. 7 / 6 / 9 5  
Medium Range X 10 - 

cl NA 
Atmcc/sec/Div 

Atmcclsec 

8 NA 
Atmccfsec, Div 

Std. NO. 584-40-03- 

Atmccisec Std. Leak X 1 0 -  
Calib. Exp. 

Gross Range X 10 Atrncc:sec:Div c;(l N~ 

Std. NO. 584-40-03- 

Std. Leak X 1 0 -  A;mcc:sec 

CJlib. Exp. 

(x1 NA Cleaning 4 
I 

WHC PROCEDURE NO. c] NA 

NDT-LT-6000 R e v . 3  

Appendix A Rev. 2 
7 Special Tecn. No. 

WORK INST. Ix] NA 

1 NDT-LT-601 Rev. 

Fine Range 2 .  7 X 10 Atrncc:sec/Div 

Med. Range N /A X 10 Atmcc:sec/Div 

Gross Range N / A  x 10 AtmccrsecrDiv 

TEST TIME 

He ilesponse i i m e  1 O S EC . CI NA 

’-le Accurn. Xme Ix] NA 

Soak Erne 23 N* 

! I ( (  Page 36 
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W E S T I N G H O U S E  HANFORD COMPANY PROC.  NO. NDT- LT- 6 008- 3 

P A G E  10 OF 12 
N O N D E S T R U C T I V E  E X A M I N A T I O N  
S P E C I A L  T E C H N I Q U E  

REV IS I O N  3 
D A T E  June 21, 1994 

ATTACHMENT I 

. Containment Lid Seal 

HELIUM 

LOWER P O R T  -000 
STD -200 
MSLD -300 

Appendix B 
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WESTINGHOUSE HANFORD COMPANY PROC. NO. NDT-LT-6008-3 
PAGE 11 OF 12 
REV IS ION 3 NONDESTRUCTIVE EXAMINATION 

SPECIAL TECHNIQUE DATE June 21, 1994 

~ 

ATTACHMENT 2 

Upper  Port Seal 
-* 

Pressure 
Gage (PSIA) 

LOWER PORT -000 
M S L D  -200 

Appendix B 
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Appendix C: Dye P e n e t r a n t  o f  Trunnions and Lift  Lugs Data 

Ci 



- -  

4. Components 
Component Nmber 
N/A 

Temporary Number 
USA-9511-8-U 

5. Location 

Facil i t y  2C WESF 
Bldg/Rm 225B 

6. Associated Components 
Component Number 
N/A 

Name 

Name 
BUSS CASK 

Other BUSS CASK Other NDE 

Name 

7. Originator Name CRAWFORD,RE 
Telephone No. 372/0070 . MSIN S6-51 

Date Organization 
08/11/94 16700 

8. Charge Code 

9. Work Item Description 

MAINTENANCE SUPPORT FOR ANNUAL TESTIX OF SUSS CASK. 
MES-010-005X CBRS MID INTERVAL DATA SHEET. 

10. 
11. 
12. 
13 
14 
15. 

16. 

Operations Revi ew 
Pri ori t v  

Sig ture Date 3.&/dW /0-3-4t/ 
2 

Phase Desi gnator P4 4TH QUARTER (JULY I-SEPT 30) 
Correct Mai n t  Assessment Y 
Personnel Safety Related Y APPROVAL 
Mode N/A 

Resol ution/Retest 

DESIGNATOR 
NA 

MAINTENANCE TO SUPPORT ANNUAL HYDROSTATIC TESTING OF THE BUSS 

ANNUAL TESTING OF BUSS CASK". 
CASK ACCORDING TO OPERATING PROCEDURE EO-140-021, "PERFORM 

NOTE: HYDROSTATIC TESTING MUST BE PERFORMED PRIOR TO HELIUM 
MASS SPEC. 

MAINTENANCE TO SUPPORT ANNUAL TESTING FOR THE BUSS CASK FOR 

PROCEDURES ARE FOR HELIUM MASS SPECTROSCOPY OF THE BUSS CASK AND 
PROCEDURES IY NDT-LT-6000 REV 3 AND NOT-PT-4000 REV 2. THE 



INCLUDED I N  THE ANNUAL TESTING ARE THE FOLLOWING PMS: 

2C23026,  8USS CASK IMPACT L I M I T E R  ANNUAL INSPECTION 
( 2 B - 9 4 - 0 0 9 8 9 )  
2 C 2 3 0 2 7 ,  SUSS CASK TORQUE TEST ( 2 8 - 9 4 - 0 0 9 5 4 )  
2 C 2 3 0 4 1 ,  TRANSPORTATION S K I D  INSPECTION ( 2 6 - 9 4 - 0 0 9 5 3 )  
2C24010,  
2C24011,  

BUSS CASK LEAK TEST F I T T I N G  MAINTENANCE ( 2 B - 9 4 - 0 0 9 5 7 )  
QUICK DISCONNECT VALVE MAINTENANCE ( 2 8 - 9 4 - 0 0 9 8 8 )  

THE PMS L I S T E 3  ABOVE CAN BE DONE I N  CONJUNCTION WITH THE 
HYDROSTATIC TESTING AND/OR HELIUM MASS SPEC. OF THE CASK. 

NOTE: 
L IFT LUGS FOR THE AEGVE NONDESTRUCTIVE EVALUATION. T H I S  WILL BE 
PERFORMED Y I T H  ItLSTALLAT!ON OF GUIDE P I N S  FOR REMOVAL OF THE 
TRUNNIONS. 

MILLYRIGHTS ‘AILL 8E REQUIRED TO REMOVE THE TRUNNIONS AND 

MAINTENANCE TO SE SCHELIULEg TKROUGH OPERATIONS TO SUPPORT NDE 
EXAMINE2S. 

COORDINATZGN OF TSE AtlNUAL TESTING ‘AILL BE PERFORMED BY THE P I C  
WITH ASSISTANCE FZOiI THE CGGIIZANT ENGINEER. 

17. PIC STEEL, ;‘?E 
18. PIC Org. MAINTENANCE 

Si gn-A ct.ure Date 
19. Reso lu t ion  By CRAWFORD>SE 0 8 / 1 1 / 9 4  
20. Plant  Forces  Glork Review Required N Number 

21. Resources  Required 
Res Code Descri p t i  on 

23 MILL’t lRIGHT 
2 4  P I P E F I T T E I i  
54 HEALTH PHYSICS TECHNICIANS 
04 NUCLEAR OPEZATOR 
32 CRANE OPERATOR 
QC QUALITY CONTROL 
NDE NON-DESTRUCTIVE ENGINEERING 

No. Est Hrs 
0 2  08 
0 1  1 6  
0 1  04 
01  08 
0 1  08 
0 1  08 
02 1 6  

Act Hrs 
3% 
H 0 

gna tu re  Date 
. 22. Cognizant  Engineer  2 +5-27c-y+w \ * ’“+/9s/ 

/0/3-?v 23. Cogni zan t  Manager 

24. Reference Documents Type 
............................ 5-2 WORK REQUEST (N120)==. Appendix page ‘2 C ------------------__-------- 

WHC-SD-WM-TI-672 Rev 0 



NDT-PT-4000 REV 2 
NDT-PT-6000 REV 3 

+32344A 
-z&aa-a 
-2eHFEk 

EO-140-021 

25. Field Work Complete 

PROC 

x 



r -  . 

'estinq house 
NBE REQUEST\INSTRUCTION FOR 

MONDESTRUCTlVE TEST SERVICES 
&or2 Company Nondestructive Examination 

306E Building, 300 Area, Phone No. 376-5402 

I 28-94-01044 

quester  IMSlN Bldg. Area Phone No. 

Drawing No. 
N/A 

Company 

u l  7. Saueressig 

x e p t a n c e  

[IT] NDE 
Client 

S6-651 2258 200E I 2-0071 I WHC 

Cod e /S  p e ci iica r i on 

Dject/S yst em I d enti f ication 
0 BUSS Cask T r a i l e r  Sk id .  2.0 BUSS Cask Trunnions  and Lift 

SNL 9912119 

Work Packagenraveler  No. 
2B-94-00953 

Section 

isk Package No./Work Order No. 

15B2 

Paragraph 

N/A 
N/A 

pecial Instructions (handling requirements, allowed markings, etc.) 
he s k i d  must be  removed f rom t h e  t r a i l e r  t o  a c c e s s  t h e  o u t e r  bottom 
e l d s .  
ask f o r  e v a l u a t i o n  o f  t h e  welds .  

The t r u n n i o n s  and l i f t  l u g s  must be removed from t h e  BUSS 

k w e s t  Accepted By: 

afety/Radiological ConditiGns 
he s k i d ,  t r u n n i o n s  and l i f t  lugs wi l l  be r e l e a s e  by Rad ia t ion  
o n t r o l  T e c h n i c i a n s  (RTCs) p r i o r  t o  e v a l u a t i o n  wi th  dye p e n e t r a t i o n .  

NDE Job No. 

'art Location 
225B 

:ontact (PIC) 
Paul T. S a u e r e s s i g  
'hone No. 
2-0071 

3ldgJRoom 
104 1 O/H 

'art Ini'ormation 

Date 

NDE METHOD 

Penetrant (PT) 

0 Magnetic Particle (MT) 

0 Leak Testing (LT) 

0 Ultrasonic (UT) 

0 Radiography (RT) 

0 Eddy Current (ET) 

Appendix C 
Page 4 
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Page 1 of 1 

PROCEDURE REVIEW AND APPROVAL 

UNCONTROLLED 
I have reviewed and approved the Nondestructive Examination Procedure 

I NDT-PT-4000 

I Vessel Code, 1902 i s sue ,  A-92 Addenda. 

revis ion 2 for conformance t o  the ASME Boiler and Pressure 

.Please place t h i s  s h e e t  in !iHC-CM-4-38, i n  front o f  the  above mentioned 

procedure. 

n @y.U& .. F .  Pariiini 

N D E  Level I11 Penetrant Examiner 

9! C.  Krogndss, blanzger 

12/23 / 4 3  
Date 

Nondestructive Examination 

Appendix C 
Page 5 
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NONDESTRUCTIVE EXAMINATION PROCEDURES Manual 
S e c t i o n  

WHC-CM-4-38 
MDT-PT-4000, R E V  2 

GENERAL LIQUID PENETRANT EXAMINATION Page i o f  i 
PROCEDURE E f f e c t i v e  Date  J a n u a r y  1 5 ,  1994 
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WESTINGHOUSE HANFORD COMPANY Manual 
Section 
Page 

Organization 
NONDESTRUCTIVE EXAMINATION PROCEDURES Effective Date 

MHC-CM-4-38 
NDT-PT-4000, REV 2 

1 of 9 
January 15, 1994 

EA/ED/Instrumentation 
and Control Engineering 

Approved by L 

TITLE: 

GENERAL LIQUID PENETRANT 
EXAMINATION PROCEDURE, A.  J. Fi'sher, Manager 

Quality Assurance 

1.0 PURPOSE 

This procedure establishes the minimum requirements for the control of 
liquid penetrant examination o f  materials and assemblies. 

2.0 SCOPE 

This procedure shall be used in conjunction with NOT-GA-2000, "General 
Administrative Procedure," for the administration of 1 iquid penetrant 
examinations at WHC. 

3.0 DEFINITIONS 

nonaqueous devel oper . .  

' UNCONTROLtED 

. .  
A developer in which the developing powder is applied as a suspension in 
a quick-dryinq solvent. 

penetration time 

The time allowed, after penetrant has been applied to the test surface, 
for the penetrant to enter discontinuities. 

post-emulsification 

A penetrant removal technique employing a separate emulsifier applied 
over the surface penetrant to make it removable with water spray. 

4.0 RESPONSIBILITIES 
-' 

The Nondestructive Examination (NDE) group is responsible for maintaining 
this procedure current t o  the requirements o f  the American Society o f  
Mechanical Engineers (ASME) Code and appl icabl e WHC-control1 ed manual s. 

Appendix C 
Page 7 
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NONDESTRUCTIVE EXAMINATION PROCEDURES Manual WHC-CM-4-38 
Sect i on NDT-PT-4000, REV 2 

GENERAL LIQUID PENETRANT EXAMINATION Page 2 of 9 
PROCEDURE Effective Bate January 15, 1 9 9 4  

5.0 GEHEML REQUIREMENTS 

5.1 Relation t o  Other Documents 

Documents referenced in t h i s  procedure shall  be considered p a r t  o f  t h i s  
procedure t o  t h e  extent spec i f i ca l ly  referenced herein.  

5 . 2  C e r t i f i c a t i o n  o f  Personnel 

All WHC personnel performing l iqu id  penetrant examination f o r  acceptance . 
sha l l  be c e r t i f i e d  in accordance w i t h  the requirements of WHC-CM-4-39, 
Qualification and Certification o f  Nondestructive Examination Personnel. 

5 .3  Procedure Qual i f i c a t i  on  

Standard techniques (Appendices A and B )  sha l l  be qua l i f i ed  by 
demonstration t o  the sa t i s f ac t ion  of the Authorized Inspector and the NDE 
Level 111 l i qu id  penetrant examiner in the standard temperature range of 
60 degrees Fahrenheit t o  125 degrees Fahrenheit. This wil l  be 
accomplished by using a comparator block as described in Appendix C .  
This wil l  be done f o r  each penetrant family?used a t  WHC a s  a standard 
technique and  documentation sha l l  be in’accordance w i t h  Appendix C and 
NDT-GA-2000. 

5 . 4  Devi a t i  ons from Requirements 

I f  i t  becomes necessary t o  change t h e  examination parameters ou ts ide  o f  
the  l i m i t  of requirements contained in t h i s  procedure, a special  
technique sha l l  be prepared and qual i f ied by demonstration. Special 
technique qua l i f i ca t ion  shal l  be approved by an NDE Level 111 l i qu id  
penetrant-examiner before i t s  use i n  an actual examination. The records 
documenting the technique qua l i f ica t ion  sha l l  be retained and submitted 
t o  the  Authorized Code Inspector f o r  concurrence, where required.  Where 
the  spec i f ied  s e n s i t i v i t y  or the t e s t  requirements a r e  n o t  achieved, the 
appropriate  documentation sha l l  be prepared in  accordance with NDT-GA- 
2000. 

I 

. 

5.5 Speci a1 Ins t ruc t ions  

5.5.1 Chemical and f i r e  hazards 

Toxic a n d / o r  flammable mater ia ls ,  f o r  cleaning or examination, sha l l  be 
used in accordance. w i t h  the manufacturer’s recommendations and appl icable  
WHC safe ty  and disposal requi rements. 

I 
5.5.2 Hand1 i ng  and cl  eanl i ness cons i dera t i  ons 

Lead, aluminum, and carbon s t ee l  shal l  n o t  contact  s t a i n l e s s  s t ee l  and 
high-nickel a l loys  being examined. Additional r e s t r i c t i o n s .  a s  well a s  
s p e c i f i c  handling and cleanl iness  instruct ions,  

Appendix C 
Page 8 
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NONDESTRUCTIVE EXAMINATI PROCEDURES Manual WHC-Cil-4-38 
Sect i on NDT-PT-4000, R E V  2 

.GENERAL LIQUID PENETRANT EXAMINATION Page 3 of 9 
PROCEDURE Effective Date J a n u a r y  15, 1994 

Request / Instruct ion for Mondzstructive Examination ( R / I )  or documents 
di  r e c t l  y speci f i ed therei  n. 

5.6 Appl i cab1 e .Test Equi pment and Approved Mater i a7 

5.6.1 Li q u i d  penetrant comparators 

Penetrant comparators as described in Appendix C sha l l  be used t o  qua l i fy  
penetrant  examination techniques. 
qual i f i ca t ion  speci f i ca t ions .  ) 

(See Appendix C fo r  manufacturing and 

'5.6.2 Materi a1 s 

5.6.2.1 Liquid penetrant system mater ia ls  

Penetrant e x a m i n a t i o n  materials shal l  be r e s t r i c t e d  
designated fami l ies  o f  materials .  
penetrant  and  associated cleaning materials sha l l  be as spec i f ied  i n  

Control of contaminants in a l l  

NOT-GA-2000. 

5.6.2.2 Cl eaning so lvents  

Pre- and post-cleaning solvent sha l l  be e i t h e r  reagent grade (or b e t t e r )  
acetone, reagent grade (or b e t t e r )  alcohol, or penetrant family c leaner ,  
unless  otherwise specif ied i n  t he  R/ I .  

5 .6 .2 .3  Masking/marking materials 

Tapes and elastomers used as plugging or masking mater ia ls  sha l l  be 
compatible w i t h  t h e  material under t e s t .  Marking mater ia ls  sha l l  tie as 
spec i f i ed  in the R/I. 

5.6.2.4 C1 oth/paper 

C l o t h  o r  paper towels used in penetrant examination sha l l  be clean and 
l i n t  f r ee .  

5 .6 .3  Support Equipment 

5.6.3.1 Penetrant spraying equi pment 

Systems f o r  spraying penetrants,  other t h a n  spraying from commercially 
ava i l ab le  pressurized containers,  shall  be equipped with f i l t e r s  placed 
on t he  upstream s ide  near the a i r  i n l e t  . t o  preclude contamination of the 
penetrant  by o i l ,  water, or d i r t  sediment t h a t  may have co l lec ted  in the 
l i n e s .  

Appendix C 
Page 9 
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NONDESTRUCTIVE EXAMINATION PROCEDURE5 Hanual WHC-CN-4-38 
Section NDT-PT-4000, REV 2 - 

GENERAL LIQUID PENETRANT EXAMINATION Page 4 o f  9 
PROCEDURE Effective Date January 15, 1994 

5.6.3.2 Warm water rinse equipment 

Warm water rinses used in the fluorescent post-emu1 si f i ed penetrant 
system shall not exceed 50 psi in pressure and 110 degrees Fahrenheit in 
temperature. 

5.6.3.3 Ultraviolet light sources I 

High-intensi ty b7 ack 7 ights (near ultraviolet) shall be used for 
illumination of fluorescent penetrant indications. ,The black lights 
shall be provided with suitable clean filters (Kopp Number 4 1  or 
equivalent) and will pass near ultraviolet in the range between 330 nm 
and 390 nm but will filter out the short wavelength rays and most o f  the 
visible light. 

5.6.3.4 U'1 travi ol et 7 i ght meters 

An ultraviolet sensitive light meter shall be used to determine the black 
light intensity in the area o f  interest on the component. 
shall be in accordance with NDT-GA-2000. 

Calibration 

6.0 EXAMINATION REQUIREMENTS 

6.1 Examination Prerequisites 

--- 

6.1.1 Materials porosity 

Liquid penetrant examination shall be limited to nonporous metall i c ,  
ceramic, glassy, o r  plastic materials unless a special technique is 
written an4 qual ified for a porous material. 

6.1.2 Surface temperature 

The standard temperature range for liquid penetrant examination i s  from 
60 degrees Fahrenheit to 125 degrees Fahrenheit. 
examined and the penetrant material shall be maintained in this 
temperature range throughout the examination. I f  the penetrant 
examination i s  outside of this range, a special technique shall be 
prepared with penetrant and surface temperatures as follows. 

The surface t o  be 

1. Below 60 degrees Fahrenheit 

The surface t o  be examined and the penetrant material shall be the 
same temperature throughout the examination. 

'Kopp - Trade name of Hagnaflux Corporation. 
Appendix C 
Page 10 
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NOND ESTRUCT IVE EXAM INAT IC ?ROC EDURES Manual WHC-Cil-4-38 
Sect i on NDT-PT-4000, REV 2 

GENERAL LIQUID PENETRANT EXAMINATION Page 5 of 9 
PROCEDURE Effective Date January 15, 1994 

2.  Above 125 degrees Fahrenheit 

There is no requirement that the penetrant material be maintained 
above room temperature. 

6.1.3 Surface irregularities 

Surface preparation by grinding, machining, or other 
necessary where surface irregularities could mask in 
unacceptable discontinuities. Surface blasting such 
grit blasting, metal shot peening, or vapor blasting 
surfaces before performing liquid penetrant examinat 

6.1.4 Surface cleanliness 

methods nay be 
ications of 
as sand blasting, 
shall not be done on 
ons. 

Before the liquid penetrant examination, the surface to be exanined and 
all adjacent areas within at least 1 inch shall be dry and free of any 
dirt, grease, lint, scale, welding flux, weld spatter, oil, or other 
extraneous matter that could obscure surface openings or otherwise 
interfere with the examination. 

6 . 1 . 5  Prevention o f  feature contamination 

Small fabricated grooves or holes, which lead t o  arias from which it 
would be difficult to remove liquid penetrant materials, shall be plugged 
or masked before examination. The materials used for this purpose shall 
be 'as specified in paragraph 5.6.2.3. Where it is not possible to p l u g  
or mask these areas, customer agreement shall be obtained t o  pernit 
residual penetrant materials and documented on the R/I via direct 
signature or per telecon. 

6.2 Examination Set-up Considerations 

6.2.1 Basic geornetri c cons i derati ons 

., 

6.2.1.1 Welds 

The extent o f  coverage is as follows. 

For all ASME Boi7er and Pressure Vesse7 Code, Section 111, welds,  the 
entire length o f  the weld including the adjacent base metal for at least 
1/2 inch.on each side of the weld shall be examined. If this reauirement 
is unattainable, a nonconformance report (NCR) shall be written before 
the examination to document the condition. 

For all other welds, the entire length of the weld including the base 
metal region lying to either side of the weld to the limits o f  either the 
heat-affected zone or the span of one weld bead width, whichever is . 

greater, shall be examined. Special conditions may warrant other 
coverage requirements. Such special considerations shall be noted on 
either the R/I or the Penetrant Procedure and Test - L 
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6 . 2 . 1 . 2  Materi a1 s 

The examination s h a l l  encompass the surface area as requested on the  R/ I .  

6.2.1.3 Mu1 t i  p l  e exami nat  i ons 

I f  each penetrant examination s tep cannot  be completed within the 
prescribed time, because o f  t he  s i ze  of the surface t o  be examined, then 
the  sur face  sha l l  be examined i n  sui tably sized increments.’ S u f f i c i e n t  
overlap sha l l  be done t o  ensure 100 percent coverage o f  the  area 
requested.  

6 .2 .2  Penetrant 

Ei ther  co lor  con t r a s t  solvent-removable or fluoresc2nt post-emulsi f ied  
penetrant systems may be employed. Other penetrant systems sha l l  be 
employed only when spec i f i ca l ly  requested on the R / I  and a f t e r  
consul ta t ion with,  and a p p r o v a l  by, an  NDE Level 111 l iqu id  penetrant  
examiner. A special  technique shal l  be generated. Fluorescent oenetrant  
examination sha l l  not follow a color contrast  oenetrant examination. In 
e i t h e r  case,  only those materials designated by the manufacturer a s  
belonging t o  a s ing le  penetrant family shall  be employed in any s p e c i f i c  
examination, 

I 

I 

-. 

6.2.3 Pre-examination considerations 

6.2.3.1 Prerequis i tes  

A pre-examination visual inspection shall  be made on  the t e s t  ob jec t  t o  
determine i f  a l l  examination prerequis i tes  contained in paragraph 6.1 can 
be s a t i s f i s d .  I f  the  prerequis i tes  have n o t  been met, the customer shal l  
be informed o f  the condition, and examination sha l l  be postponed un t i l  
a7 1 examination prerequi s i  t e s  can be met. 

6.2.3.2 I d e n t i f i c a t i o n  

Traceabi l i ty  sha l l  be p r o v i d e d  such t h a t  the examination r epor t ,  t he  
ob jec t ,  and the area examined can be ident i f ied with respect  t o  each 
other a t  any time. 

6.2.4 Post-examination considerations 

6.2.4.1 Post-examination cleaning 

following each penetrant examination, a l l  penetrant exami’nation mater ia ls  
sha l l  be completely cleaned from the t e s t  surface.  
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6.2.4.2 Application o f  protective coating 

The appl icat ion of protective coatings by N D E  personnel sha l l  be 
spec i f ied  i o  the R/I  and shall  be limited t o  those f o r  which N D E  
personnel have been t r a i n e d .  

6.3 Results of Examination 

6.3.1 Eva1 uat i  on o f  resul t s  UNCONTROLLED 

6.3.1.1 In t e rp re t a t ion  o f  indications 

The N D E  c e r t i f i e d  l iquid penetrant examiner (Level I 1  or 111) sha l l  
i n t e r p r e t  indicat ions and determine whether they represent re levant  or 
nonrelevant indicat ions i n  accordance with the applicable acceptance Code 
or S t a n d a r d  as noted on the R / I .  
nonrelevant sha l l  be regarded as a defect and sha l l  be re-examined t o  
v e r i f y  whether or n o t  a n  actual defect i s  present.  
may precede the re-exami n a t  i on .  

Any indication which i s  believed t o  be 

Surface conditioning 

6.3.1.2 Acceptance c r i t e r i a  
* Acceptance c r i t e r i a  shall  be specif ied in the R / I .  

6.3.1.3 Rework/repair 

Repaired areas sha l l  b e  z le t :72d  and  re-examined using the same penetrant 
system t h a t  was used t o  locate the original defec t .  

6..3.2 Records o f  examination 

6.3.2.1 Record contents . 

The record of  examination shall  be the Penetrant Procedure and Test 
Report, Figure 1. 
parameters and the r e su l t s  o f  the  examination. 

The report  shal l  include the defining examination 
., 

6.3.2.2 Report 

The Penetrant Prbcedure and Test Report shall  describe the  documentation 
o f  s p e c i f i c  examination parameters and the r e s u l t s  of the examination. 

. '  
The documentation of spec i f ic  examination parameters sha l l  contain the 
following information as a minimum. 

J o b  number 
Requester and address 
Pra j ec t / s y s t em/wo r k p ac kage/ travel e r  
Acceptance standard 
Drawing number 
Material . 
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NCR number 
Product or stage of manufacture 
WHC procedure and revision number 
Inspection area 
Penetrant material manufacturer, type, and batch number 
Speci a1 technique number 
Penetrant technique parameters 
Pre- and post-cl eaning materi a1 s 
Technique pre-approval 
Examiner and cert i f i cati on 1 eve1 
Interpreter(s) and certification level 
Date o f  examination 
Level I11 review and signature 

The results o f  the examination shall contain the following information. 

e Specific part identification 
Disposition 

e Indications/Comments 

Locations on the report form, which are not applicable to a particular 
examination, shall be shown as NA (not applicable). 

6.3.2.3 Records storage 

Records o f  examination shall be retained in accordance with NOT-GA-2000. 

7.0 REFERENCES 

All documents referenced below shall be maintained to the latest revision. 

American Society of Mechanical Engineers, ASME Boi7er and Pressure Vesse7 
Code. 

WHC-CM-4-38, tiondestructive Examination Procedures, NOT-GA-2000, "General 
I 

Administrative Procedure." 

WHC-CM-4-39, Qualification and Certification of Nondestructive Examination 
Personnel. 

I 
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Figure 1 .  Penetrant Procedure and Test R e p o r t .  
(80-7320-043) 

I JA511J I Uldq. 

I I I 
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APPENDIX A 
. COLOR CONTRAST SOLVENT-REHOVABLE STANDARD TECHNIQUE 

UNCONTROLLED 
1.0 ,PURPOSE 

This appendix defines the specific requirements for application and 
examination using the color contrast solvent-removable standard technique. 

2.0 SCOPE 

This appendix shall be used in conjunction with NOT-PT-4000, "General 
Liquid Penetrant Examination Procedure," and NOT-GA-2000, "General 
Administrative Procedure." 

3.0 EXAHINATION REQUIREHENTS 

3-1 PRE-CLEANING 

The area to be examined shall be cleaned by dipping, spraying, swabbing 
or brushing before penetrant application. Ultrasonic cleaning is the 
recommended practice for items that have been previously penetrant 
inspected. 
3 . 2  DRYING 

Immediately fol owing solvent pre-cleaning, the surface to be exam 
shall be thoroughly dried by normal evaporation or with forced hot air, 

ned 

provided the surface temperature is not raised above 125 degrees Fahrenheit. 
The surface to be examined shall be allowed a minimum o f  5 minutes dryinq - time, between the time when the last trace of cleaning solvent visually 
disappears and the application o f  penetrant, to allow complete evaporation 
o f  the cleaning solvent. 

3 . 3  PENETRANT APPLICATION 

The surface to be examined shall be thoroughly coated with penetrant by 
Pools o f  penetrant should be prevented from brushing, spraying, or dipping. 

forming on the object. The test surface shall be kept wetted for the 
minimum period of 10 minutes and not more than  I hour. 
material should thicken, congeal, or dry, the test surface shall be 
completely rewetted with the penetrant and shall be kept thoroughly wetted 
for one additional penetration time. 

If the penetrant 

8 
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APPENDIX A 
COLOR CONTRAST SOLVENT-REMOVABLE STANDARD TECHNIQUE 

3.4 EXCESS PENETRANT REMOVAL 

After the penetration time has elapsed, the excess penetrant on the 
surface shall be removed with a lint-free cloth or absorbent paper, taking 
care to minimize removal of penetrant from discontinuities. Repeat the 
removal operation until most traces of penetrant have been removed. The 
remaining traces shall be removed by.wiping the surface lightly wjth a cloth 
or absorbent paper moistened with the penetrant family cleaner/remover. 
Flushing the surface with solvent, following the application o f  the 
penetrant and before development, is prohibited. 

3.5 DRYING 

After excess penetrant.remova1, the surfaces shall be dried by normal 
evaporation for a minimum of 5 minutes and a maximum o f  15 minutes. 

3.6 DEVELOPIHG 

Nonaqueous developer shall be applied a5 soon as practicable after 
drying. 
access preclude it. The developer shall be thoroughly agitated before 
application and applied in the form of a light fog spray covering the 
examination surface in a thin even film. Under conditions of safety or 
restricted access, the developer may be applied by brushing, covering the 
surface in a thin film without excessive smearing of residual penetrant. It  
shall be up to the discretion of the examiner who will be interpreting the 
results as to whether brushing on developer i s  applicable. 

It shall be applied by sprayinq, except where safety or restricted 

In the event the developer is applied too heavily, or there is 
excessive coloration (background) , the surface shall be re-examined 
beginning with pre-cleaning, Section 3.1. 

3 . 7  EXAMINATION I 

,,The examination is to be conducted in a well-lighted area. The minimum 1 illumination at the examination surface shall be 100 foot candles. 
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APPENDIX B 
FLUORESCENT POST-EHULSIFIED STANDARD TECHNIQUE 

UNCONTROLLED 
1.0 PURPOSE 

T h i s  appendix '  d e f i n e s  the s p e c i f i c  r e q u i r e m e n t s  f o r  appl  i c a t i o n  and 
e x a m i n a t i o n  u s i n g  the f l u o r e s c e n t  p o s t i e r n u l s i f i e d  s t a n d a r d  t e c h n i q u e .  

2.0 SCOPE 

T h i s  append ix  s h a l l  be used i n  c o n j u n c t i o n  w i t h  NOT-PT-4000, "General  
L iqu id  P e n e t r a n t  Examinat ion  P r o c e d u r e , "  and NDT-GA-2000, "General  
A d m i n i s t r a t i v e  P r o c e d u r e . "  ' 

3.0 EXAHINATION REQUIREHEHTS 

3.1 PRE-CLEANING 

The area t o  b e  examined sha l l  be  c l e a n e d  by d i p p i n g ,  s p r a y i n g ,  swabbing 
o r  b r u s h i n g  b e f o r e  p e n e t r a n t  a p p l i c a t i o n .  U l t r a s o n i c  c l e a n i n g  i s  the 
recommended p r a c t i c e  for  i t ems  t h a t  have been p r e v i o u s l y  p e n e t r a n t  i n s p e c t e d .  

. 3.2 DRYING 

Immediately f o l l o w i n g  s o l v e n t  p r e - c l e a n i n g ,  the s u r f a c e  t o  b2 examined 
. sha l l  b e  t h o r o u g h l y  d r i e d  by normal e v a p o r a t i o n  o r  w i t h  f o r c e d  h o t  a i r ,  . 

p r o v i d e d  t h e  surface t e m p e r a t u r e  i s  n o t  r a i s e d  above 125 d e g r e e s  F a h r e n h e i t .  
The surface t o  be  examined s h a l l  b e  a l lowed a minimum o f  5 minutes dryinq 
- time, between t h e  time when the last  trace o f  c l e a n i n g  s o l v e n t  v i s u a l l y  
d i s a p p e a r s  and t h e  a p p l i c a t i o n  o f  p e n e t r a n t ,  t o  a l l o w  comple t e  e v a p o r a t i o n  
o f  t h e  c l e a n i n g  s o l v e n t .  

3 . 3  PEHETRJWT APPLICATIOH 
I 

The surface t o  be examined sha l l  be t h o r o u g h l y  c o a t e d  w i t h  p e n e t r a n t  by 
brushing, s p r a y i n g  or d i p p i n g .  Pools o f  p e n e t r a n t  shou ld  be p r e v e n t e d  from 
forming  on t h e  o b j e c t .  The t e s t  surface s h a l l  be  k e p t  w e t t e d  f o r  the minimum 
peri-od o f  10 m i n u t e s  and n o t  more than I hour .  I f  the p e n e t r a n t  m a t e r i a l  
s h o u l d  t h i c k e n ,  c o n g e a l ,  o r  d r y ,  the tes t  s u r f a c e  s h a l l  be c o m p l e t e l y  r e w e t t e d  
w i t h  the p e n e t r a n t  and s h a l l  be k e p t  t h o r o u g h i y  w e t t e d  f o r  one a d d i t i o n a l  
p e n e t r a t i o n  t ime .  

J 
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APPENDIX B 
FLUORESCENT POST-EHULSIFIED STANDARD TECHNIQUE 

UNCONTROLLED 
3 . 4  EXCESS PENETRANT REMOVAL 

After the penetration time has elapsed, the excess penetrant on the 
surface shall be removed by emulsification. The emulsifier shall be applied 
by spraying or dipping, Emulsification time shall be governed by surface 
roughness and the type of discontinuities sought. It shall not exceed 
5 minutes unless other times are qualified in a special technique. 

After emulsification, the mixture shall be removed by a warm water 
rinse, During the rinse and after washing, the area undergoing examination 
shall be visually inspected with a black light t o  ensure complete removal of 
all penetrant from the surface. If the examination area does not wash clean 
and has an excessive fluorescent background because of insufficient 
emu1 si'fication of the penetrant, that area shall be completely reprocessed 
with a longer emulsification time. 
5 minutes unless the longer time has been qualified as.a special technique. 
Reprocessing shall begin with the pre-cleaning operation, Section 3.1. 

That lonqer time shall not exceed 

-,' 3.5 DRYING . 

The examination surface shall be dry before nonaqueous' developer i s  

The surfaces may be dried by blotting with clean lint-free materials or 

appl i ed. 

by using circulating warm air, provided the temperature of the surface is not 
raised above 125 degrees Fahrenheit. The time for surface drying after 
removal o f  last traces o f  excess penetrant and before application of developer 
shall be limited to a minimum of 5 minutes and a maximum of  15 minutes. 

3.6 DEVELOPIN6 
'. 

Nonaqueous developer shall be applied as soon as practicable after 
drying. 
access preclude it. 
application and applied in the form o f  a light fog spray covering the 
examination surface in a thin even film. Under conditions of safety or 
restricted access, the devel oper may be appl i ed by brush i ng , coveri ng the 
surface in a thin fi-lm without excessive smearing of residual penetrant. 
shall be up to the discretion of the examiner who will be interpreting the 
results as to whether brushing on developer is applicable. 

It shall be applied by spraying, except where safety or restricted 
The developer shall be thoroughly agitated before 

I t  
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APPENDIX 8 UNCONTROLLED 
FLUORESCENT POST-EHULSIFIED STANDARD TECHNIQUE 

In the event the developer is applied too heavily, or there i s  
excessive fluorescence (background), the surface shall be re-examined 
beginning with pre-cleaning, Section 3.1. 

3 . 7  EXAHINATIOH 

The examination. i s  to be conducted in a darkened area usirig the 
filtered "black light." 
minutes before use in an examination. The black light intensity at the 
surface under examination shall be determined at least once every 8 hours 
and whenever the work location is changed, using a meter which is sensitive 
to light in the ultraviolet spectrum, centered on 365 nm. Two readings 
shall be taken: the first without a filter and the second with an 
ultraviolet (365 nm) filter over the sensing element of the meter. The 
second reading , i s  deiucted from the first, and the difference shall be a 
minimum of 800 pW/cm. The person evaluating the indications shall adapt 
his eyes before inspection. 
a room illuminated artificially, at least 5 minutes shall be allowed for 
dark adaptation. 
illuminated area, at least 10 minutes shaii be allowed for dark adaptation. 
I f  the examiner wears glasses or lenses, they shall not be photosensitive. 

The bulb shall be allowed to warm up f o r  at least 5 

Glhen entering t he  darkened inspection area from 

When entering the darkened inspection area from a sunlight 

The surface under examination shall be observed during the application 
o f  developer and immediately following developer appl ication to detect the 
nature o f  any indications that tend to bleed out profusely. 
fo r  final interpretation begins immediately after the nonaqueous developer 
i s  dry. Final interuretation shall be made after allowing the penetrant to 
bleed out for 7 to 30 minutes. If bleed-out does not alter the examination 
results, longer periods up to 1 hour are pernitted. 

Developing time 
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APPENDIX C 
COXPARATOR BLOCK MANUFACTURE AND USE IN TECHNIQUE QUALIFICATION . 

1.0 PURPOSE UNCONTROLLED 

This appendix defines the specific requirements for the manufacture o f  
comparator blocks and how they are used in technique qualification. 

2-0  SCOPE 

This appendix shall be used in conjunction with NOT-Pi-4000, "General 
Liquid Penetrant Examination Procedure," and NDT-GA-2000, "General 
Administrative Procedure." 

3.0 EXAHINATIOH REQUIREHENS 

3 .1  HANUFACTURING SPECIFICATIONS 

I Conventional American Society of Mechanical Engineers (ASME) liquid 
penetrant comparators shall be made of aluminum, ASTM* 8209, Type 2024 or 
SB-211, Type 2024, 3/8-inch thick, and shall have approximate face dimensions 
o f  2 by 3 inches. 
in diameter shall be marked with 950 degrees Fahrenheit temperature-indicating 
crayon or paint. The marked area shall be heated with a blow torch, or 
similar device, to a temperature between 950 and 975 degrees Fahrenheit. 
specimen shall then be immediately quenched in cold water to produce a network 
of fine cracks on each face. The block shall then be dried by heating to 
approximately 300 degrees Fahrenheit. The block will then be given a unique 
number t o  distinguish it from other blocks. An example block i s  shown in 
Figure C - 1 .  
i n  accordance with the ASME Boiler and Pressure Vessel Code may also be used. 

A t  the center o f  each face, an area approximately 1 inch 

The 
' 

Commercially available crack blocks which have been fabricated 

** 3.2 TECHNIQUE QUALIFICATION 

As a standard technique, the temperature of the penetrant and the surface 
o f  the part to be processed shall not be below 60 degrees Fahrenheit nor 
above 125 degrees Fahrenheit throughout the examination period. 
technique qualification a demonstration examination of a cracked block shall 
be'provided for approval of the Authorized Inspector and the Nondestructive 
Examination (Not) Level 111 1 iquid penetrant examiner. The demonstration 
will be done at 60 degrees Fahrenheit and then again at 125 degrees Fahrenheit 
to show penetration effectiveness throughout this temperature range. 

For standard 

-* 
*American Society for Testing and Materials. 

Appendix C 
Page 21 
WHC-SD-WM-71-672 Rev 0 



NONDESTRUCTIVE EXAHINA'I - .A PROCEDURES -' Hanual WHC-CH-4-38 
Secti on NOT-PT-4000 
Appendix C, R E V  1 

GENERAL LIQUID P E N ! 3 X A K f  EXAXINATION Page c - 2  o f  c - 4  
PROCEDURE Effective Date June 30, 1990 

APPENDIX C 
COXPARATOR BLOCK MANUFACTURE AND USE IN TECHNIQUE QUALIFICATION 

All other Denetrant techniques shall be qualified before use, for the 
temperatures at which they will be used, by comparative demonstration to the 
standard technique on an ASME crack block as defined in Section 3.1. 
Technique qualification shall be approved by the Authorized Inspector (where 
applicable) and by a NDE Level I11 in liquid penetrant. Technique 
qualification shall be documented using the Technique Qualification Sheet, 
Figure C-2 and controlled according to NOT-GA-2000. 

Uhere examinations at temperatures below 68 deqrees Fahrenheit are to be 
qualified, the penetrant materials and block shall be cooled to below the 
proposed exainination temperature before the application of penetrant 
materials and maintained at this temperature throughout the examination. 
Photographs shall be taken at various stages of development. The same block 
shall now be cleaned ultrasonically for a t  least 4 hours and then reprocessed 
using the standard technique (60 to 125 degrees Fahrenheit) with photographs 
taken at the same intervals as taken during the low-temperature examination. 

indications obtained under the proposed conditions are essentially the same 
as obtained during examination between 60 and 125 degrees Fahrenheit, the 
proposed technique shall be considered qualified f o r  use. 

i Indications of cracks shall be compared between the photographs and if the 

If the proposed temperature for the examination is above 125 deqrees 
Fahrenheit, then only the block need be held at this temperature throughout 
the examination, not the penetrant materials. The block shall be photographed 
'at the proposed temperature and compared as described above. 

A special technique qualified at a temperature lower than 60 degrees 
Fahrenheit shall be considered qualified from that temperature to 60 degrees 
Fahrenheit. 

To qualify a technique for temperatures above 125 degrees Fahrenheit, 
the upper and lower temperature limits shall be established, and the special 
technique shall be qualified at these temperatures. 
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A 

Figure C-I. Liquid Penetrant Comparator. 

c .- 
c3 

-I I- 
3/8 in. 

- 2 in.-,-j 

' Unique ldentlflcatlon Number 

(NOTE: Dlmenslons given are for guidance only and are not crltlcal.1 

Appendix C 
Page 23 
WHC-SD-WM-TI-672 Rev 0 



NONDESTRUCTIVE EXAH 
- 

NAT I ON PROCEDURES Hanua 1 WHC-CH-4-38 
Sect i on NOT-PT-4000 

-? 

Appendix c ,  REV 1 . 
GENERAL LIQUID BEHETRAKT EXAHINATPON Page. c - 4  o f  c - 4 .  
PROCEDURE Effect i ve Date June 3 0 ,  1990 

Figure C-2. Technique Qualification Sheet. 

'REFERENCE H O T - P i - 4 0 0 0  REV 1 : 

.- TECHNIQUE QUALIFICATION S H E E T  . 

! P E N m R A N T  MATERIALS MANUFACTURER ! QUALlFIED T E M P E R A W A E  R A N G E  

I 
I STANDARD TECHNIQUE E ! 

I I 

7 - TO 

1 MINIMUM M A X I M U M  I ' SPECIAL TECHNJQUE 'Z i 
I i #  ; COMPARATm BLOCK IO. S 

i TECHNIQUE QUALIFICATION 
o P E H E T R A H T  P E N E T A A T I W  TIME 

I 

MINIMUM MAXIUUM 1 

MINlk4UM MAXI MUM 

DRY nwz o CEANERIREWOVER 1 H A  

I 

I 
I - 

3 EMUULSIFIER TIME j 0 EYULSlflCR I 

! UINIMUM MAXIMUM 
- 1  

r , I RSFERENCE STANDARD TECHNIQUE 

I I 
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I/ 
MES-010.005X CBRS Mia--Interval Data Sheet L -. Page 1 
Craft NON DESTRUCTIVE Funct Test 
Faci 1 i t y  WESF Data Sheet Sequence +: 2C*9408030004 

(= 

Comp Id: USA 9511 B ( U )  Safe Appl : Regul atory-3 Due: 09/28/94 
Loop: TOO01 Bldg: 2256 MFR: SANDIA NATIONAL LAB Last Done: 
Seq: 1 Room: Model: R-1 Procedure: N / A  

Interval :12M DS Key: 0530361s Funct Code: 01 Recall S t a t u s :  A 
Function Desc: ANNUAL N D E  TESTING OF THE BUSS CASK OSD f: 
Dwg/Sht/Coord/Revf: / /  / Me1 No. 

Sys n":. C99R Locn: CRANE PAD Serial f :  

NOTE: 
tes t ing performed according t o  Chapter 8, Section 8.1.4.1, 8.1.4.2 and 8.2 o f  
the Safety Analysis Report fo r  Packaging (SARP). 
Spectroscopy) must have a s e n s i t i v i t y  of 5.0 x lo ( -6)  atm-cm(3)/sec. 

The BUSS cask i s  required t o  have annual NonDestructive Examination (NDE) 

The leak detector (Helium Mass 

1. 

2 .  Does the l i d  seal meet the leak ra te  1 . 0  x l o ( - 4 )  

Does the  BUSS cask containment boundar meet the leak r a t e  c r i t e r i a  o f  l e s s  
t h a n  1 .0  x l o ( -5 )  atm-cm(3)/sec? 

atrn-cm(3)/sec? 

Does the upper p o r t  seal meet the leak 

&/No/NA M ~ ? \ ~ L +  
\ o\=l 

3 .  a t e  c r i t e r i a  o f  l e s s  t h a n  1 .0  x lo(--!) 
atm-cm(3)/sec? &No/NA. U ~ P  \ 0\&4 

4. Does the lower p o r t  seal meet the l e s s  t h a n  1 . 0  x IO(-<), 
atm-cm(3)/sec? 

5 .  Does the sum o f  the leak r a t e s  for  the l i d ,  upper and lower p o r t  meet the leak 

6 &No/NA -3 \ Q\>h?4 
r a t e  c r i t e r i a  o f  l e s s  than 1 .0  x lo(-4 atm-cm(3)/se 

6. using dye penetrant? 

7 .  Do the trunnions meet the c r i t e r i a  penetrani.? 

Do the l i f t  lugs meet the c r i t e r i a  

8. Restore BUSS cask t o  shipping configuration. 

Please Circle:  
Date 

HPT SURVEYED 
' Signature 

Reason Appendix C 

Previous Reason: 
Page 25 
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NDE PENETRANT PROCEDURE AND TEST REPORT 
NON DESTRUCTIVE EXAMINATION 

306 ELDG.. 300 AREA - E L .  376-5401 

'AUL T. SAUERESSIG 
ISlN 1 Eldg. 

Job No. 

94-204 

'AUL T. SAUERESSIG 
ISlN 1 Eldg. 

WHC 
Area 

S6-65. I . 225B 

1.0 BUSS CASK TRAILOR SKID. 2.0 BUSS CASK TRUNNIONS 
AND LIFT LUGS. PKG. #2B-94-01022/\/. 

l o  
S6-65. I . 225B 

WHC 
Area 

cceptance Std. Section 

NL 9912119 

1.0 BUSS CASK TRAILOR SKID. 2.0 BUSS CASK TRUNNIONS 
AND LIFT LUGS. PKG. #2B-94-01022/\/. 

l o  

cceptance Std. Section 

NL 9912119 
Para. Date UNA Ix3 NA 

)Material 0 NA 
T83109 SHT 1 OF 1 
Dwg. NO. Para. Date UNA 

W E  SECTION VI11 APPENDIX 8 1989 
PRODUCT OR STAGE OF MANUFACTURING 

Ix3 NA 
)Material 0 NA 

T83109 SHT 1 OF 1 
Dwg. NO. 

- 
d I As  Cast 

1 As Forged 

] A s  Machined [XI Final 

a As  Assembled (7 Other 

7 As  Welded 

0 Weld Prep 

0 Root Pass 

(7 Repair No. 

MANUFACTURER 

Magnaflux Fluorescent - 
I Other - 

Batch No. I Time (rain.) 

;51171-000-2 

eveloper 10-100 I426A6 1 7  
No Rel. 

Weld No.. Part No., or Serial No. I Acc. I Rei. I Ind. 1 

X I X TRUNNION. 
I 

Is51171 SHT 1 
WHC PROCEDURE NO. 

I7 NA 

[XI NDT-PT-4000 Rev. 2 
Appendix A Rev. 1 

I 

Special PT Technique No. 

Appendix C 
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I I 

Developer App l i czon  

10/19/94 

0 Brush 

Powder 

2 <As - Gi .;. I 
10/19/94 I : b -  

Light Level 

OF 1 I s/s 
AREA TO BE INSPECTED 

Full inspection: 100?6 of  Area Requested 

a Other Explain below) 

CLEANING Pre Post 

Alconol 0 0  
[ x l m  

Other O r i  
C:eaner/Remover 

[7! LW'Crn 2 

> 100 a FOO: Canales 

Technique Pre Approval Leve!:Da:e 

IndicationsiCsmments 

i-83109-000-01 I x  I I X I LIFT LUG. 
r s  109-ooo-02 ! x  I I X I LIFT LUG. 
551 171-000-1 ! x  I I X I TRUNNION. 

1 I 

I I I 

PT Level (fin rpreted by 

I1 / I1 
I Oafe )ate of Examination ate 



BUSS Cask Maintenance Manual Revision 1, May 1993 

2.3.2 
as-fabricated information. 

Refer to the following drawings in Volume. I1 of the SARP for 

T83109 Lug, Lift, BUSS 
S51171 Trunnion, Cask Body 
S68157 Washer, Trunnion, Cask Body 
S48981 Cask Assembly 

2.3.3 
Reinstall lugs to cask body using eight 2.37-in long bolts. 

Dye-penetrant check lug welds for indications of cracking. 
Torque 

bolts to 250 ft-lb. 

2.3.4 (four screws 
per washer, one washer per trunnion). Dye-penetrant check each 
trunnion for cracks in the radius transition where the cylindrical 
lifting element joins the mounting flange. Reinstall washers to 
trunnions and torque screws to 20  ft-lb. Remount trunnions to cask 
body, tightening bolts in a crossing pattern. Trunnion bolt torcpe 
is 250 ft-lb. 

Remove 2 large brass washers from the trunnions 

2.4 Cask Lid 

2.4.1 
points. 

2.4.2 
as-fabricated infornation. 

Inspect the cask lid annually. 

Refer to the following drawings in Volume I1 of the SARP for 

See Figure 2.3 for inspection 

. s5475a - T73693 
* T99946 
T99944 
S52562 
S52563 
S52564 
S52565 
S52566 

Lid Assembly, BUSS Cask 
Cask Lid, SUSS, 304 
S e a l ,  Eeiicaflex, Cask Lid 
Retainer, Seal, Cask Lid 
Lid Lifting Assembly, Cask Lid 
Lifting Screw, Cask Lid 
Lifting Screw Tip, Cask Lid 
Indicator Pin, Cask Lid 
Spring Retainer, Cask Lid 

2.4.3 

2.4.4 Thoroughly clean all surfaces of lid. Guidelines on cask 
washing methods and approved cleaners are contained in Section 6.1. 
Survey all cleaning materials for contamination. 

2.4.5 Inspect lid surfaces for signs of mechanical damage such as 
gouges, dents, and distortions. 

2.4.6 Inspect lid sealing surface for scratches or damage that 
might affect containment. The seals .are extremely critical to 
scratches across the circular lay of the seal surface. Section 
9.1.4 contains instructions for lid seal surface repairs. 

Remove seal assembly from lid prior to inspection. 

2-6 
- r ,  
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BUSS Cask Maintenance Manual Revision 1, May 1993 

2.3 Trunnions and Lifting Lugs 

2.3.1 Inspect c a s k  trunnions and lifting lugs annually for 
soundnesso See Figure 2.2 f o r  inspection points, 

L I F T I N G  

L I F T I N G  LUG 
ATTACHMENT' 
H A W A R E  

TRUNN i ON 
ATTACHMENT 
HARG'dARE 

CONTACT 
SURFACE 

TRANS IT I 
RAD I US 

CONTACT 
SURFACE 

ATTACHMENT 

TRUNN i ON 

Appendix C Figure 2.2 
Cask Trunnions and Lifting LI Page 28 
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R A S T I N G S  7 6 3 3  
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D I C K E Y  G E  
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P ~ g e  1 2 3 4 5 6 
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Weld  and  ' I n s p e c t  F e r  9912119-00 C l a s s  ( l ) ,  ( 2 ) ,  ( 3 ) .  

( 1 )  S ~ e c i f y  aFF1iczble c l a s s  of weld f rom 1.1. 
( 1 )  S p e c i f y  w e l d i n g  r o d s  o r  e l e c t r o d e s  p e r  a c T : l i c a b l e  m z e r l a l  

( 3 )  E c s s l e z e n t a l  n o t e s  mzy be r e q u i r e d .  ( S e e  6.1e) 
sFec if i c z  t i c n  . 

1.1 S c o F e .  This s t z n d a r d  c c v e c s  t h e  r e q u i r e n e n t s  f o r  c r o c e s s  csn:rcl ,  
i n s ; e c t i o n ,  and  a c c e p t a n c e  o f  C l a s s  I a n d  C l a s s  I1 a r c  w e l d s  i n  
c a r k n  ar,d l c w - a l l o y  s t e e l s  End c a r r o s i o n - r e s i s t a n t  s:eels. 

1-7 L-b.-- =I e t  7 A -- 1?\ weld which  is c g n s i d e r e d  c r i t i c a l  a n d ,  f s r  h i G k e z  
r e l i a b i l i t y ,  h a s  c c n p r e h e n s i v e  i n s p e c t i o n  ar.2 
n o n d e s t r u c t i v e  t e s t i n g .  See 4 . 4 . 2 . 1 .  

C l a s s  I1 -- A w e l d  w h i c h  h a s  l e s s  s t r i n 3 e n t  limits on i a p e c f e c z i o n s  
a n d  h a s  l e s s  c o m y e h e n s i v e  i n s F e c t i o n  and  n o n d e s t z u c c i v e  
t e s t i n g .  See 4.4.2.2- 

1.2 D e f i n i t i o n s .  

1 . 2 . 1  V e l d i n g  Terms a n d  C e f i n i t i o n s .  W e l d i n g  t e r n s  a n d  d e f i n i t i c n s  used  
i n  t h i s  s t a n d a r d  s h a l l  be i n  a c c o r d a n c e  w i t h  AWS A3.0 e x c e p t  a s  
f o l l o w s :  

P o r o s i t y  -- a p p r o x i m a t e l y  s p h e r i c a l - s h a p e d  v o i d s  i n  t h e  m e t a l .  

A l i g n e d  P o r c s i t y  -- f o u r  o r  more i n d i v i d u a l  v o i d s  w i t h i n  E 
s g e c i f i e d  w e l d  length vhose r a d i c q r a p h i c  imases 
a r e  i n t e r s e c t e d  by a s t z a i r ; h t  line. 

Appendix C 
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Tacje 2 
I s s u e  D 

1.2.2 W e l d i n g  Symbols ,  Weld ing  symbols used o n  t h e  p r o d u c t  d r a w i n g s  
s h a l l  be i n  a c c o r d a n c e  w i t h  ANSf/AWS A 2 . 4 .  

1.2.3 P e n t a g o n  H D e f i n i t i o n ,  
s e c t i o n  o f  p a r a g r a p h  t o  d e s i g n a t e  r e q u i r e m e n t s  o f  i n f o r m a t i c n  
p e z t i n e n t  o n l y  to B e n d i x  K$Bo i ts  s u p p l i e r s  and s u b c o n t r a c t o r s .  

c k a c g e d ,  vi11 a f f e c t  t h e  m e c h a n i c a l  o r  c b e n i c a l  p r o p e r t i e s  ( o t 5 e r  
t h a n  n o t c h  t o u g h n e s s )  o f  t h e  weldment .  

/H/ is a synbol  p l a c e d  a d j a c e n t  t o  a 

1.2.4 /3/ E s s e n t i a l  Process V a r i a b l e .  X w e l d i n g  c o n d i t i o n  w h i c h ,  when 

2.  DCCbT.3TS 

2.1 R e q u i r e d .  ?>e f o l l o w i n g  d o c m e n t s  a r e  r e q u i r e n e n t s  t o  t h e  e x t e n t  
stated e l s e w h e r e  i n  this s t a n d a r d :  

ANSI/XSX: a i b e r  
and ? r e s s u r e  
Vessel Code ,  
S e c t i o n  V I 1 1  , 
1 9 7 7  E d i t i o n  

W e l d e r s  ar.d w e l d i n g  Operators Q u a l i f i c a t i o n  

I n s p e c r i c n ,  P e z e t r a n t  

I n s ? e c z l z n ,  3 a d i o ~ r a ~ h i c  

I n s g e e t i o n ,  B e n e t r a n t  

I n s p e c t i o n ,  H a c n e t l c  P a r t i s l e  

i n s 2 e e ' c i o n  , Z z d i o g r a p h i c  

A e r o s p a c e  'r ieldez p e r f o r x a n c e  Q u a l i f i c a t i c n  

S p b o l s  For Fie ld ing  a n d  N c n d e s t z u c z i v e  'Tsszin~ 

E e l d i n g  Terms and D e f i n i t i o n s  

P r e s s u r e  Vessels 

ANSI/AS)".E Boi l e r  
a n d  P r e s s u r e  
V e s s e l  Code, 
S e c t i o n  I X ,  
1 9 7 7  E d i t i o n  Weld ing  and S r a z i n g  Q u a l i f i c a t i o n s  

Appendix C 
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9 9 1 2 1 1 9  
P a g e  3 

I s s u e  D 

3.1 W e l d i n g  P r o c e s s .  W e l d i n g  s h a l l  be d o n e  by a n y  o f  t h e  a r c  w e l d i n s  
p r o c e s s e s ,  u s i n g  m a n u a l ,  s e m i a u t o m a t i c ,  a n d  a u t o m a t i c  t e c h n i q u e s .  
When m u l t i p l e  c h o i c e  o f  w e l d i n g  p r o c e s s e s  i s  g i v e n  o n  a d r a w i n g ,  i t  
s h a l l  b e  t h e  r e s p o n s i b i l i t y  o f  t h e  f a b r i c a t o r  t o  d e t e r n i n e  w h i c h  
p r o c e s s  is a p p r o p r i a t e  f o r  t h e  spec i f ic  w e l d m e n t  c o n c e r n e d .  

3 . 2  Q u a l i f i c a t i o n  o f  Welders and k ' e l d i n g  O p e r a t o r s .  

3 . 2 . 1  X a n u a l  o r  S e m i a u t o m a t i c  ESuic inent .  Welders u s i n g  manuz l  o r  
s e m i a u t o m a t i c  w e l d i n g  e q u i p e n t  s h a l l  b e  q u a l i f i e d  i n  a c c o r d a r . c e  
w i t h  o n e  o f  t h e  f o l l c w i n g :  

(1) EIL-STB-15 9 5 

( 2 )  X N S ~ / ~ ~ S X T -  E o i l e r  a n d  T r e s r x r e  Vessel Code ,  
S e c t i o n  I X  

/ Y /  ( 3 )  9912114 

3 . 2 . 2  A u t o m a t i c  E q ' u i s n e n t .  W e l Z i n ~  o p e r a t o r s  usirig a u t c n a t i c  w e l d i n g  
e q u i p m e n t  shall be q u a l i f i e d  i n . a c c o r d a n c e  with o n e  o f  t n e  
f o 11 owing : 

(1) HIL-ST9-159S 

( 2 )  A N S I / A S H Z  B o i l e r  and  T r e s s u r o  Vessel  Ccde,  
S e c t i c n  I X  

/E/ ( 3 )  9912114 

3 . 3  Q u a l i f i c a t i o n  o f  W e l d i n g  P r o c e d u r e .  

3 .3 .1  The w e l d i n g  p r o c e d u r e  f o r  a l l  C l a s s  I wel2s s h a l l  be q u a l i f i e d ,  and 
f o r  t h o s e  C l a s s  I1 welds f o r  whicfi t h e  d r a w i n g  r e q u i r e s  
q u a l i f i c a t i o n  o f  p c o c e d u r  e .  

/I!/ S e t  3.3 .2 .c  f o r  a d d i t i o n a l  w e l d i n g  p r o c e d u r e  r e q u i r e m e n t s .  

3.3.2 W e l d i n g  p r o c e d u r e  s h a l l  b e  qualified b e f o r e  w e l d i n g  is cDnduc ted  on 
w e l d m e n t s  f o r  d e l i v e r y ,  and  s h a l l  c o n s i s t  o f :  

Page 31 
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1 . 3 . 2  c o n t i n u e d  

I -  
> 

c; 
Pace 4 

I s sue  D 

a e  Waking sample welds on  t e s t  p a r t s  w h i c h  a r e  made f rom b a s e  
metal' and f i l l e r  m e t a l  m e e t i n g  d r a w i n g  r e q u i r e m e n t s  f o r  
w e l d m e n t s  f o r  d e l i v e r y  and w h i c h  r e p r e s e n t  t h e  t h i c k n e s s  and 
d e s i g n  c h a r a c t e r i s t i c s  of w e l d s  i n  we ldmen t  € o r  delivery. ~ l l  
a s T e c t s  o f  w e l d i n g  p r a c t i c e  a p p r o p r i a t e  f o r  use o n  ueldzents 
f a r  d e l i v e r y ,  s u c h  u s  i n e r t  gas  b a c k u p ,  b a c k  c h i p p i n g  o r  
g r i n d i n g  root passes, p r e h e a t ,  c u r r e n t  s e t t i n g s ,  e t c .  a s  
a p p l i c a b l e  . s S a l l  be d o c L T e n t e d .  

b e  I n s 2 e c t i n g  S Z I Q l e  w e l d s  u s i n g  m e t h o d s  s p e c i f l e d  c n  t h e  d r z w i r . 5  
a n d / o r  herein, and  by s e c t i o n i n g  i n  a a d e q u a t e  n m k e r  cf 
p l z c e s ,  t o  e n s u r e  t h a t  w e l d s  meet a p p l i c a b l e  q u z l i t y  
r e q u i r e m e n t s .  

C .  On t h e  b a s i s  o f  a .  and  b. a b o v e ,  e s t a b l i s h  w r i t t e n  F r a c e ? s r e s  
f o r  a l l  w e l d s  p r e s e n t  i n  t h e  we ldmen t  f o r  d e l i v e r y .  Tkese 
F r c c e 2 z r e s  shall be follovcd i n  f a b r i c a t i n g  w e l 2 z e r . t ~  5s: 
d e l i v e r y .  /E/ €GK a l l  v e l d s ,  r e g a r d l e s s  of c l a s s  ar.2 
qualiflcztion e s T l i c a b i l i t y ,  a w e l d i n s  F ; rocedure  c s r , c i s t l n <  c f  
d e t a i l e d  m e t h o d s  2nd e s s e n t i a l  p r o c e s s  v z r  i z b l e s  E S  < e z e r z i z e ?  
b y  e n s i n e e r i n g  s h a l l  b e  i n c l u d e d  i n  t h e  n a n c f a c z u r l n c  u e r k  
directions 

.de A l l  w e l d i n g  F r o c e d u r e s  and  q u a l i f i c a t i o n  i n s p e c z i c n  d a z z  s : ? z l l  
b e  r e c o r d e d  and  k e p t  o n  file by t h e  w e l d i n g  f a b r i c a t D r  ar;d 
shall be a v a i l a b l e  t o  t 3e  E u y e r ,  

e .  "hen s o  s - , e c i f i e d ,  t h e  v e l d i n g  F r o c e d u c e  s h a l l  k e  s:Sjecz :s 
S z n d i a  a F p r o v a l  F r i o r  t o  w e l d i n g  o n  F a r t s  incer.cier! f o r  
d e l i v e r y .  

3 . 4  Xeld ? r e ? a r a t i o n .  Loose s c a l e ,  s l ~ g ,  rust, c r e a s e ,  oil, 2r.6 ZL::~: 

f o r e i g n  m a t t e r  shall be r e n o v e d  f rom s u r f a c e s  t o  be w e l d e d .  

3.4.1, C a r b o n  and Low-Alloy S t e e l s .  B e v e l i n g  and  v e l d  p r e s a z z t i c z  Z Z ~ J  b e  
d o n e  by oxygen c u t t i n g ,  p r o v i d e d  c r a c k i n g  d o e s  n o t  OCC'JZ i n  tze 
m e  t a l .  

3.4.2 C o r r o s i o n - R e s i s t a n t  Steels. Bevel ing and  weld preTaraticn 2 2 : ~  b e  
d o n e  by f l u x - o x y g e n  c u t t i n g ,  p r o v i d e d  c r a c k i n g  d o e s  n o t  o c z x z  I2  
the metal a n d  p r o v i d e d  a t  l e a s t  1/8 i n c h  o f  ineta!, is r e m o v e d  frcrn 
all c u t  edges by mechanical means, g r i n d i n g ,  e t c .  
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, 5  P r e h e a t .  

-5.1 C a r b o n  and Low-Alloy S t e e l s .  Low-alloy steels h a v i n g  a c a r b c n  
c o n t e n t  g r e a t e r  thah 0.25.% and c a r b o n  steels h a v i n g  a c a r b o n  
content g r e a t e r  t h a n  0 .35% shall be p r e h e a t e d  t o  and m a i n t a i n e d  a t  
a minimllm t e m p e r a t u r e  of  3S0°F during w e l d i n g .  

. 5 . 2  C o r r o s i o n - R e s i s t a n t  S t e e l s .  B a r d e n a b l e  steels o f  the 400 series 

! . 6  Lou Hydrogen  Covered E l e c t r o d e s  ( E X X 1 S ;  E X X 1 6 ,  E X X 1 8  o r  S X X 2 9 ) .  ~o 

s h a l l  be p r e h e a t e d  t o  a v o i d  c z a c k i n g .  

p r e v e n t  c r a c k i n g  i n  w e l d s ,  low hydrogen  flux-covered e l e c t r o d e s  s h ; a l l  
be s t o r e d  and u s e d  in a c c o r d a n c e  w i t h  t h e  recommendations o f  t h e  
e l e c t r o d e  m a n u f a c t u r e r  and t h e  e l e c t r o d e  m a t e r i a l  s2ecificazion. 

2 . 7  Weld Defects. Imperfections t h a t  e x c e e d  t h e  l i m i t s  ssecified i n  
T a b l e  I shall b e  considered d e f e c t s  and a r e  c n a c c e s t a ' s l e .  
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n c o n p ~ o t o  !uiicn and m a a e  
:GAtO joint ;onorrailon 

I 
I I 
I 

I 
Pwoaity (Intsrnai) n o  m r i m u m  a k a  and pogula. I P w o a t f y  ia 501' n m r l l y  d a t a c o d  ~y ina;mc::cn 

tion of porosity anall 30 in ac:or- ( m o t n o ~ a  tor C:aar 11 wo ica  and. :n*r r izre .  :x nct a 
drnca wttn Apponaix IV cf Set- fac:or in tnmr ac=aptacliiry. 
lion YIll of ASME Boilor and 
Proraura Voaaol Cod.. 

Approximataly tphorical inc!u- Inc!uriona are not n m a l l y  C a t r c o d  Ey wlaCaC- 
aiona shail 5 0  avrluatod aa 20- lion rne;nccs IO( C h i s  I I  w ~ I c ;  anc, !harafcrm. arr  
roxity. Any d o n ~ a r o d  inc!urion not a Iac:or in :notr accop:aC:iity. 
w n i a  h a s  a Ionqtn gronor inrn 
t t 4 T or 114 inc5, W ~ I C . ' I O V ~ ~  I8 
laas. andl bo unac=apraalo. Any 
group of incfuaiona in lino ahall 
no1 havo i n  aggroqato Iang:n 
grrairr man T in a Iongtn or 12 1. 
axcspt men lno diatanca br 
weon auc:raaiv. incfuaicnr ox- 
caodx 6L (rhore L ia the Iongin I 
of tna lonqort incfuaionr in in. 
group). (So. Hatr 1) 
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3 . 8  

3.9 

4 .  

4.1 

p e p a i r  o f  Defects. ReFair o f  d e f e c t s  is perzissiSle, i f  t h e  r e p a i r e d  
wcldmcnt, the r e p a i r  weld i t s e l f ,  a n d  t h e  a d j a c e n t  p a r e i t  n e t a l  meet 
the r e q u i r e m e n t s  of t h e  o r i g i n a l  w e l d m e n t .  
t r e a t e d  a f t e r  w e l d i n g  may be r e p a l r - w e l d e d  o n l y  a f t e r  r e d u c t i o n  t o  a 
s t r e n g t h  l e v e l  l o w e r  t h a n  1 2 5 , 0 0 0  p s i  t e n s i l e  u l t i i n a t e ,  and p r o v i d e d  
that heat t r e a t m e n t  follows r e p a i r i n g .  A r e p a i r e d  w e l d z e n t  s h a l l  be 
r e i n s p e c t e d  i n  t h e  same manner  as  t h e  o r i g i n a l  welz inent .  

M a r k i n g .  
d e g r a d e  t h e  w e l d m e n t  s h a l l  be u s e d  o n l y  when p e r a i t t e d  and  t h e n  o n l y  
i n  t h e .  a r e a  d e s i g n a t e d  by the p r o d u c t  d rawi r , s .  

Weldments  t h a t  a r e  h e a t  

I m p r e s s i o n  s t a m p i n g  a n d  o t h e r  m a r k i n g  metho2s  t h s t  mzy 

QL'ALITY PROVISIONS 

L o t  D e f i n i t i o n .  
submi t t ed  f o r  i n s p e c t i o n  a t  o n e  t i n e .  

A l o t  s h a l l  csnsist cf a l l  v e l d z e z t s  o f  cne 2es iGn 

- 4 . 2  R e s F o n s i S i l i t y  f o r  I n s - , e c t i c n  azd ~ e s z i z ~ .  ~ n s ~ e c t i c r ,  ~ z d  tesiins 
s p e c i f i e d  h e r e i n  a3d  o n  t h e  p r o d c c z  d r z - ~ i r . ;  s h ; a l l  h e  t h e  
r e s p o n s i b i l i t y  o f  t h e  S u F c l i e r ,  

4 : 3 

4.4 

I n s p e c t i o n  S e q u e n c e .  
t r e a t n e n t  and  a f t e r  a n y  c l e a n i n g  o r  o t h e r  p r e s a r a t i o n  reqcire2 f o r  
p r o p e r  i n s p e c t i o n  . 

Weldrnents  s h a l l  ';e ins?ec:ec! a f t e r  any  . h e a t  

I n s 7 e c t i o n  and T e s t i n g  3 e q u i r e a e n t s .  

4.4.1 I n - P r o c e s s  Z n s F e c t i o n .  I z - ~ r c c z . s s  i~s;?c: icn s k z l l  h e  ;erfcr;nec! t3 

v e r i f y  c o n f o r m a n c e  t o  t h e  weld ?re?a:acicn r e q c l r e z e n ~ s  i n  3 . 4  ar.2 
t h e  p r e h e a t  r e q u i r e n e n t s  o f  3 . 5 .  

4 . 4 . 2  P r o d u c t  I n s p e c t i o n  and  T e s t i n $ .  

4.4.2.1 C l a s s  1 Welds .  
s h a l l  be: 

The i n s p e c t i o n  r e q u i c e a e n t s  f o r  C l a s s  I v e l d s  

(1) 100% v i s u a l  i n s p e c t i o n  
( 2 )  100% penetrant O K  m a g n e t i c  - , A c l e  i n sTecEi . cn ,  a n d  

( 3  1 100% r a d i o g r a p h i c  i n s p e c t i o n  
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I s s u e  C 

4 . 4 . 2 . 2  C l a s s  11 W e l d s ,  The i n s p e c t i o n  r e q u i r e n e n t  for C l a s s  I f  w e l d s  
shall be: 

(11 1 0 0 %  visual i n s g e c t i o n  

( 2 )  ? e n e t r a n t  o r  m a g n e t i c  p a r t i c l e  i n s p e e t i o n  o f  a 1 0 3  s a q l e  o f  
e a c h  l o t  of  w e l d n e n t s  b u t  n e v e r  fewer t h a n  o n e  w e l d n e n t  pez 
l o t .  T h e  s a m p l e  s h a l l  be s e l e c t e d  a: random. If a n y  
we l6men t  i n  t h e  sam?lc is found d e f e c t i v e ,  t h e  l o t  s h a l l  be  
r e j e c t e d ,  Weldnents o f  a r e j e c t e d  l o t  rnzy be i n d i v i 3 u z l l y  
a c c e p t e d  by 1 0 0 %  p e n e t r a n t  i n s p e c t i o n .  

NOTE: T z b l e  1 l i x i t s  i a p e r f e c t i o n s  i n  C l ~ s s  II w e l d s ,  aR2 ,  
t h e r e f o r e ,  d e s c r i b e s  t h e  quality o f  t h e  v e l d  r e g z r 2 l e s s  o f  
t h e  f a c t  t h a t  t h e  r e q u i r e d  visual and p e n e t r a n t  i n s g e c t i s n  
may n o t  d e t e c t  i n t e r n a l  d e f e c z s .  

4.4.2.3 C l a s s  I a n d  Class II: k ' e l d s .  t :nder  t h e  r e f e r e e  c i r c ~ ~ ~ s t ~ z c e s ,  t h e  
? K O ~ E C Z ~ O ~  A s e n c y  r e s e r v e s  t h e    is!?^ t o  require rerncvzl  cf a 
 orti ti on o f  a n y  doub:fzl  vel4 f c c  t e s t i n c  c r  m e t a l 1 u r G i c z l  
e x z n l n a t l o n .  T h i s  p o r t i c n  c z n  b e  r e z o v e d  by t:e?)annizS o r  o c h e r  
s u i t a b l e  method. 

4.5 I n s g e c t i o n  and  Testing Hethcds. 

4.6 I n s p e c t i o n  R e c o r d s .  The S u ? ~ l i e r  s h a l l  m a i n t a i n  t h e  ins?ec: ion 
r e c o r d s  f o r  a t  l e a s t  o n e  y e a r  a f t e r  c o m g l e t i o n  o f  w e l d i n g .  

5 .  PACXAGING, XANDLINC A N D  ST'GUGZ 

Not appl  icabl e. 
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;. NOTES 

;.l Design G u i d a n c e .  

i.1.1 

i.1.2 

5.1.3 

5.1.: 

Class I Weld F e s t r i c t i o n s .  Avoid  s p e c i f y i n g  C l a s s  I we12.s for 
fillet welds and g r o o v e  v e l d s  that d o  n o t  require com”,ete j o i n t  
p e n e t r a t i o n .  

M a c h i n i n g  a f t e r  Weld inq .  H a c h i n i n g  after w e l d i n g  t h a t  
s u b s t a n t i a l l y  r e d u c e s  t h e  thickness o f  t h e  w e l d  may r e s u l t  i n  E 
w i d e r  h e a t - a f f e c t e d  zone  a n 2  l c w e r  m e c h a n i c a l  p r o p e r t i e s  t h a n  
a s s u m e d .  For c r i t i c a l  a p p l i c a t i o n s ,  c a n s i d e r  liinitins t h e  e x E e n t  c f  
m a c h i n i n g  after welding. 

Pcst-Weld S e a t  T r o a L T e n t .  P o s t - w e l d  h e a t  t r e a t x e r , t ,  when r e q u i r e d ,  
s h c u l d  be s7ecified on t h e  s r o d u c t  braving. 

5eT:a l r  o f  w e l d s .  i ; e F a i r  welding mzy r e s u l t  i n  E w i d e r  h e a t -  
z f f e c t e r !  zone ET,<  l o v e r  m e c h a n i c a l  p r o 9 e r t i e s  t h z n  a s s a ! e d .  T c r  
c r i t i c 2 1  z F c l i c a t i o n ,  c o n s i d e r  1 i x i t i n g  t h e  e x t e n t  o f  r e - , a i r s .  

- 
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APPENDIX 4 - MANDATORY Fig. 4-5 

,- 

I-- 

.." 
, 

RANDOM ROUNDED INDICATIONS 

Typical concentration and size permitted 
in any 6 in. length of weld 

ISOLATED INDICATION 
Maximum size per Table 4-1 

FIG. 4-5 CHARTS FCR t OVER in. t o  In., INCLUSIVE 

CLUSTER 
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Fig. 4-6 1989 SECTION WIPI - DrVISION 1 

RANDOM ROUNDED 1NDlCATIONS 

Typical concentralion and size permitted 
in inv 6 in. length of mid. 

- .. 1 

ISOLATED INDiCATlON 
Msxlmum sir# per Table 4-1 

CLUSTER 

RG. 4-6 CHARTS FOR t OYER % in. to 2 in., SNCLUSNE 
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Fig. 4-7 

, 9 
/ 

CLUSTER 

FIG. 4-7 CHARTS FOR t .OVER 2 In. to  4 in., INCLUSIVE 
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Fig. 4-8 

RAND OM R OUNDED IND [CATIONS 

p * 

CLUSTER 

ISOLATED INOICATION 
Maximum size per Teble 4-1 

RG. 4-8 CHARTS FOR t OVER 4 in. 

542 
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APPENDIX 8 
R/IETHODS FOR 

LIQUID PENETRANT EXAMINATION (PT) 

NOTE: Satisfactory appiiution of tbk m::hod of UUZliII2iiGJl ?e- 
quires special skills in the rectriques involved and in iriteqxeling 
the results. The rcqiiircmentr specified herein F:~CZI: application 
by suitably experienced pusonncl. 

8-1 SCOPE 

cc, 

#.f. 

i 

(a) This Appendix describes methods which shall 
be empZoyed whenever liquid penetrant exmination is 
specified in this Division. 

(b) Article 6 of Section V shall be applied for detail 
requirements in methods, procedures and qual- 
ifications, unless specified within this ATpendix. 

(c) Liquid penetrant examination shall be performed 
in accordance with a written procedure, certified by 
the Manufacturer to be in accordance with the re- 
quirements of T-150 of Section v. 

8-2 CERTIFICATION OF CO&WETENCY 
OF NONDESTRUCTIVE 
EXAh4INATION PERSOhlXL 

The manufacturer &ill certify that each liquid pen- 
etrant examiner meets the following requirements. 

(a) He has vision, with correction if necessary, to 
enable him to read a Jaeger Type No. 2 Standard Chr?rt 
at a distance of not le& than 12 in., and is capable of 
distinguishing and differentiating contrast between 
colors used. These requirements shall be checked an- 
nually. 

(b) He is competent in the techniques of the liquid 
' penetrznt examination mcthod for which he is certified, 
including making the examhalion and inteqreting and 
evaluating the results, except that, where the exami- 
nation merhod consists of more than one operation, 
he inliy be certified as being qualified onIy for one or 
more of these operations. . .  

8-3 EVALUATION OF BDICATIONS 

An indication is the evidence of 3 mechanical im- 
perkction. Only indications with major dimensions 
greater than 1/;6 in. shall be considered re!evant. 

(a) X linesr indication is one having a length p a r e r  
rhan three times the width. 
fb) A rounded indication is onc of circular or el- 

liptical shape with the length equal to or less than 
three times the width. 

(c) Any questionable or  doubtful indications shaIi 
be reexamined to determine whether or not they are 
relevant. 

8-4 ACCEPTASCE STA~XDARDS 
Tnese acceptance stzr,d;irds shall apply .;n!ess other 

more restrictive standards are specified for specific ma- 
terials or applications within this Division. 
All surfaces to be examined shalI be free of: 
(a) reIevznt linear indications; 
(6) rclevant round:d indicarions greater than %6 in.; 
(c) four o r  more re!evant rounded indications in a 

line separated by 1/;6 in. or less (edge 10 edge); 
(d) an hdiwrion of a imperfection may be larger 

than the imperfection that causes it; however, the size 
of the indicaticn is the h i s  for acceptance evaluation. 

8-5 

Unacceptable imperfections shall be repaired and 
reexamination made to =sure removal or reduction to 
an acceptable size. Whenever an imperfection is re- 
paired by chipping or grinding and subsequent repair 
by welding is not required, the excavated area shall be 
blended into the surrounding surface so as to avoid 
sharp notches, crevices, or corners. Where welding is 
required after repair of an imperf'ection, the area shall 

621 
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, 1 -  - 1 

8-5 1989 SECTION VI11 - DIVISION 1 

be cleaned and welding performed in accordance with 
a qualified welding procedure. 

(a) Treatment of Indications Believed Xonrelzvant. 
Any indication which is believed to be nonrelevant 
shall be regarded as an hperfection uniess it is shown 
by reexamination by the same method or by :he use 
of other nondestructive merhods and/or by surface 
conditioning that no unacceptable imperfection is pres- 
ent. 

(b) Examination of Areas From Miich Dzfects Have 
Been Removed Mer a defect is thought to have been 
removed and prior to rraking weld repairs, the area 

8-5 

shall be examined by suitable methods to ensure it has 

perfection. .. . . .. 
- --.. 
.. been removed or reduced to an acceptabiy sized im- 

(c) Reexamination of Repair Areas, After repairs 
have been made, the repaired area sha!l be blended 
into the surrounding surface so as to avoid sharp notch- 

. es, crevices, or comers and reexamined by the liquid 
penetrant method and by all other methods of exam- 

,. ,ination that were originally required for the affected 
Euea,'except that, when the depth of repair is less than 

*.the radiographic sensitivity required, reradiography 
'may be omitted 

612 
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4. Components 
Component Number 
N/A 

Temporary Number 
N/A 

5. Location 

Facility 2C WESF 
Bldg/Rm 2258 

6, Associ ated Components 
Component Number 
N/A 

7. Originator Name CRAWFORD,RE 
Telephone No. 372-0070 MSIN 

Name 

Name 

Other CRANE PAD 

Name 

Other 

Date Organi zat i  on 
09/21/94 16720 

9. Work Item Description - 

COMPLY WITH PREVENTIVE MAINTENANCE REQUIREMENTS PER PM 2C23027. 
PERFORM (180 DAY) BUSS CASK TORQUE TEST. 

10. Operations Review 
11. Priority 
12. Phase Designator. 

Signature Date 

OCT94 SCHEDULED FOR OCTOBER 1994 

9Lzk 
. 2  / / , ,  

13. Correct Maint. Assessment N 
14. Personnel Safety Related N 
15. Mode IN 

IMPACT LEYEL 
4 

16. Resolution/Retest 

NO LOCK AND TAG REQUIRED: 

COMPLY WITH PREVENTIVE MAINTENANCE PROCEDURE PROVIDED. 

RECORD DATA (AS REQUIRED) ON THE PM DATA SHEET/S. 

RECORD PROBLEMS/DISCREPANCIES AND ANY ADDITIONAL INFORMATION ON 
THE 3-5. 
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21. Resources Required 
Res Code Description 

23 MILLWRIGHT 
QC 
54 

Q U A L I T Y  CONTROL 
HEALTH PHYSICS TECHNICIANS 

No. Est Hrs 
2 8 
1 8 
1 1 

Act Hrs 
Lsd 3% s 
0 

24. Reference Documents 

2 C 2 3 0 2 7  
NO RWP REQUIRED 

25. Field Work Complete 

PM 

'/ z /A' 



-_ - 
c e d u r e  No.:ZC23027 - R e v : O  C h g : L  Bldg. :225. U d L d  l b 3 U C U .  

. le:B.U.S.S.  CASK TOROUE TEST 
t i  ator:  RL DERTING Phone:3-7782 MSIN:S6-61 B1dg:MO-400 Date09/21/94 

l a n i z a t i o n  Name: 8-PLANT CAPSULE RETURN SECTION 

Approval Des : 0 

1 Engineer  ( p r i n t )  :PT SAUERSSIG Phone: 2-0071 MS IN: S6-65 61 dg : MO-4 10 
Org Code: 16800 

- 

I O R I n  (Check One) (Does not apply to field changes): ACTION DUE BY: 
] Environmental  o r  Personnel Safety 2[ ] Equipment  Safety 3[ ] Routint 

.tification for 1 o r  2: 

TION REQUESTED/AUTHORIZED : 
[ ] WRITE NEW PROCEDURE 

'Lease provide the following information, 
as a m i n i m ,  in Description below. 

Attach a draft if avaitabte: 
Approval Designetor. 
Desired reviewers/approvers. 
(print nenes in APPROVAL/COUCURRENCE 
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1 .o 

2.0 

3.0 

3.1 

3 . 2  

3 . 3  

3 . 4  

4.0 

4.1 

4 . 2  

4 . 3  

PURPOSE AND SCOPE 

This p r o c e d u r e  p r o v i d e s  a safe ,  uniform method t o  document and v e r i f y  
the t o r q u i n g  r e q u i r e m e n t s  of t h e  BUSS Cask b o l t s  on a semiannual 
f r e q u e n c y .  

REFERENCES 

None. 

PERSONNEL REQUIREMENTS 

M i l l w r i g h t ( s ) .  

Qual i t y  Assu rance  personnel (QA) . 
Health P h y s i c s  Techn ic i an  (HPT) , a s  r e q u i r e d .  

O p e r a t i o n s  Personnel ( O P ) ,  a s  r e q u i r e d .  

PRECAUTIONS AND LIMITATIONS 

I f  d u r i n g  per formance  o f  t h i s  procedure ,  any of the f o l l o w i n g  c o n d i t i o n s  
are  found,  i m m e d i a t e l y ' s t o p  work, p l a c e  equipment  i n  a s a f e  c o n d i t i o n ,  
and n o t i f y  Person In Charge (PIC) or S u p e r v i s i o n :  

a Any equipment  ma l func t ion  which c o u l d  p r e v e n t  f u l f i l l m e n t  o f  i t s  
f u n c t i o n a l  r equ i  rements . 

I 
a Personnel  e r r o r  o r  procedura l  inadequacy  which c o u l d  p r e v e n t  

fulfi l lment o f  p rocedura l  r equ i r emen t s .  

C o n t a c t  S u p e r v i s i o n  f o r  a d d i t i o n a l  i n s t r u c t i o n s  i f  chang ing  p l a n t  
c o n d i t i o n s  affect work or d e l a y s  i n  work e x t e n d  p a s t  end of s h i f t .  

If any w a s t e  is  g e n e r a t e d  d u r i n g  performance of this  p r o c e d u r e ,  c o n s u l t  
F a c i l i t y / P l a n t / A r e a  Hazardous Waste C o o r d i n a t o r  f o r  s p e c i f i c  
i n s t r u c t i o n s  t o  ensure compliance w i t h  WHC and DOE envi ronmenta l  
s t a n d a r d s ,  as appl i c a b l  e ,  for d i s p o s a l  . 

r-""""""--"----' THf,,x twe A p p e n d i x  D 
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4 . 4  Comply w i t h  WHC and p l an t / f ac i l i t y  specif ic  lock and t a g  and over- 
tagging requirements, as applicable. 

4.5 If performance of any steps in this procedure i s  n o t  required f o r  
procedure completion, steps n o t  performed shal l  be indicated as such by 
entering "N/A" i n  the  appropriate Data Sheet signoff space and explained 
i n  t he  COMMENTS section o f  the Data Sheet. 

5.0 SPECIAL TOOLS, EQUIPMENT, AND MATERIALS 

r""""""---------------------------------------------------------------------------------- 1 

I NOTES I I I I 

[ Measuring and Test Equipment (M&TE) used t o  co l l ec t  qua l i ta t ive  data during \ 
; performance of  t h i s  procedure sha l l :  

I 8  I 

I 

I 
I 

I 

I 

I 
1 

I 
I 
I 

Be within t h e i r  current cal ibrat ion cycle as evidenced by affixed 
cal i br.at i on 1 abel s . I 

I I 

I 
I 

I 

I I 

I I 

t .  Be capable of the  desired range. I 

I 
I I 

I Have an accuracy consistent w i t h  state-of-the-art l imi ta t ions :  

0 

i o  I I 

I 
I 
I 
I 

I 
I 

equal t o  or greater  than input tolerance specified on CBRS 1 
I 

I 

Data Sheet, ' I I 

! 

5.1 Calibrated torque wrench w i t h  a range o f  0 t o  75 f t - l b s ,  as applicable. 

5.2 Calibrated torque wrench w i t h  a range o f  0 t o  500 f t - lbs ,  as applicable. 

5 . 3  Calibrated torque multiplier.  

5 . 4  Appropriately-sized socket wrenches. 

5.5 Torque seal (paint) .  

Appendix D 
Page 8 
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6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

PREREOUISITES 

O b t a i n  release f rom O p e r a t i o n s  management prior t o  pe r fo rming  t h i s  
p r o c e d u r e .  

V e r i f y  t h a t  O p e r a t i o n s  personnel have c o n f i g u r e d  sys tem o f  equipment  (as 
i d e n t i f i e d  i n  JCS work package) t o  a l low per formance  o f  t h i s  procedure. 

Ensure t h a t  Qual i t y  Assurance Personnel (QA) a r e  a v a i l  ab1 e t o  witness 
and v e r i f y  a t  h o l d  p o i n t s  o f  procedure .  

I f  p o t e n t i a l  for  r a d i o l o g i c a l  con tamina t ion  e x i s t s ,  r e q u e s t  HPT t o  
pe r fo rm an equipment  su rvey  p r i o r  t o  beg inn ing  main tenance  o r  removing 
equipment  or component from i t s  i n s t a l l e d  l o c a t i o n .  

V e r i f y  t h a t  appl  i c a b l e  l o c k  and t a g  and ove r - t agg i  ng r e q u i r e m e n t s  have 
been s a t i s f i e d .  

Appendix D 
Page 9 
WHC-SD-WM-TI-672 Rev 0 I .--< 
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7.0 INSTRUCTIONS 

7.1 Baske t  Handle B o l t s  

7 .1 .1  REMOVE b a s k e t  from t h e  BUSS Cask c a v i t y  &@ PLACE i t  IN the 
d e s i g n a t e d  a r e a  

7 , 1 . 2  LOOSEN the baske t  handle  b o l t s  u s ing  an a p p r o p r i a t e l y - s i z e d  
s o c k e t  wrench. 

QA HOLD POINT 

9.1.3 REQUEST QA t o  witness and v e r i f y  t he  s e r i a l  number and 
e x p i r a t i o n  d a t e  o f  the t o r q u e  wrench used i n  the t o r q u i n g  o f  the 
b a s k e t  hand le  b o l t s .  Record on Data S h e e t .  

7,1.4 TORQUE the 4 baske t  handle  b o l t s  t o  25 f t - l b s .  

QA HOLD POINT 

a .  REPEAT torque sequence u n t i l  a l l  b o l t s  ma in ta in  a 25  f t - l b  
t o r q u e  (wi tnessed  by Q A ) .  Record on Data S h e e t .  

7.2 Bore Plug 

QA HOLD POINT 

7.2.1 

QA HOLD POINT 

7 . 2 . 2  

REQUEST QA t o  witness and v e r i f y  t h e  s e r i a l  number and 
e x p i r a t i o n  d a t e  o f  the to rque  wrench used i n  t h e  t o r q u i n g  o f  the 
b o r e  plug.  Record on Data Shee t .  

TORQUE the  bore plug t o  35 f t - l b s  (wi tnes sed  by QA) u s i n g  an 
a p p r o p r i a t e l y - s i z e d  socke t  wrench. Record on Data S h e e t .  

7 . 3  Trunnion B o l t s  

7 .3 .1  LOOSEN t h e  16 t runn ion  b o l t s  p o s i t i o n e d  i n  the n o r t h  d i r e c t i o n  
u s i n g  an appropr i a t e ly - s i zed  s o c k e t  wrench. 

Appendix D 
Page 10 
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QA HOLD POINT 

7.3.2 REQUEST QA to witness and verify the serial number and 
expiration date o f  the torque wrench and torque multiplier (if 
required) used in the torquing of the trunnion bolts. 
Data Sheet, 

Record on 

7 . 3 . 3  TORQUE the 16 trunnion bolts to 250 ft-lbs using a cross- 
tightening pattern. 

QA HOLD POINT I 
a. REPEAT torque sequence in a cross-tightening pattern until 

a l l  bolts maintain a 250 ft-lb torque (witnessed by QA) .  
Record on Data Sheet. 

QA HOLD POINT I 
7 . 3 . 4  APPLY torque seal to the bolts (performed by Q A ) .  

Data Sheet. 
Record on 

7.3.5 LOOSEN the trunnion bolts positioned in the south direction 
using an appropriately-sized socket wrcnch. 

QA HOLD POINT 

7 . 3 . 6  REQUEST QA to witness and verify the serial number and 
expiration date o f  the torque wrench and torque mu1 tip1 ier (if 
required) used in the torquing o f  the trunnion bolts. 
Data Sheet. 

Record on 

7.3.7 TORQUE the 16 trunnion bolts to 250 ft-lbs using a cross- 
tightening pattern. 

QA HOLD POINT 

a. REPEAT torque sequence in a cross-tightening pattern until 
all bolts maintain a 250 ft-lb torque .(witnessed by QA).  
Record on Data Sheet. 

i' 1 

I 



I 

FMSS PREVENTIVE MAINTENANCE PROCEDURE 
BENEFICIAL U S E S  SHIPPING SYSTEM (BUSS) 

PROC, NO. 2 C 2 3 0 2 7  
KEY, 0, CHG. 0 
PAGE: 9 OF 23 i CASK TORQUE TEST 

\INTENANC E PROCEDURE PROC, NO. 2 C 2 3 0 2 7  
KEY, 0, CHG. 0 
- . A *  A A P  ncl 

3USS) 

QA HOLD POINT 

7 . 3 . 8  APPLY torque seal t o  the bolts (performed by Q A ) .  
Data Sheet. 

Record on 

7 .4  Trunnion Brass Washer Screws 

7.4 .1  LOOSEN the 8 t r u n n i o n  brass washer screws using an 
appropriately-sized socket wrench. 

QA HOLD POINT 

7 . 4 . 2  REQUEST QA t o  witness and verify the ser ia l  number and 
expiration date of the torque wrench uszd in the t o r q u i n g  of the 
t r u n n i o n  brass washer screws. Record on Data Sheet. 

7 . 4 . 3  TORQUE the 8 washer screws t o  20 f i - l b s  using a cross-tightening 
pat tern.  

QA HOLD POINT’ 

a .  REPEAT torque sequence in a cross-tightening pattern until  
a17 washer screws maintain a 26 f t - ? b  torque (witnessed by 
QA). Record on Data Shee t .  

7.5 L i f t i n q  L u s  Bolts 

7.5.1 LOOSEN the  8 l i f t i n g  l u g  bolts using an appropriately-sized 
socket wrench. 

QA HOLD POINT 

7.5.2 REQUEST QA t o  witness and verify the ser ia l  number and 
expiration date o f  the torque wrench and torque mult ipl ier  ( i f  
required) used in the torquing o f  the l i f t i n g  l u g  b o l t s .  
on Data Sheet. 

Record 

7 . 5 . 3  TORQUE the % l i f t i n g  l u g  b o l t s  t o  250 f t - lbs  using a cross- 
tightening pattern. 
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QA HOLD POINT 

a .  REPEAT torque sequence in a cross-tightening pat tern unt i l  
a l l  bol ts  maintain a 250 f t - l b  torque (witnessed by Q A ) .  
Record on Data Sheet. 

QA HOLD POINT 

7.5.4 APPLY torque seal t o  the bol ts  (performed by QA). 
Oata Sheet. 

Record on 

7.6 Umer/Lower Por t  Cover Handle Screws 

7.6.1 

7.6.2 

QA HOLD .POINT 

7.6.3 

REMOVE b o t h  upper  and lower po r t  covers from the BUSS Cask body. 

LOOSEN the  4 port cover handle screws us ing  an appropriately- 
s i  zed socket wrench. 

REQUEST QA t o  witness and verify the se r i a l  number and 
expiraticn l z t i  c f  the torque wrench used in the torquing o f  the 
hand:; scrzl.?s. Record on Data Sheet. 

7.6.4 TORQUE the 4 handle screws t o  5 f t - lbs .  

QA HOLD POINT 

a .  REPEAT torque sequence until  the  handle screws maintain a 5 
f t - l b  torque (witnessed by QA). Record on Data Sheet. 

7.6.5 STORE the upper and lower p o r t  covers in the designated t o o l  
box. 

7.7 Key Screws 

7.7.1 LOOSEN the 4 key screws using an appropriately-sized socket 
wrench. 
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QA HOLD POINT 

7.7.2 REQUEST QA to witness and verify the serial number and 
expiration date of the torque wrench used in the torquing of  the 
key screws. Record on Oata Sheet. 

7 . 7 . 3  TORQUE the 4 key screws to 30 ft-lbs. 

QA HOLD POINT 

a. REPEAT torque sequence until the key screws maintain a 30 
ft-lb torque (witnessed by QA) . Record on Data Sheet. 

7 .8  Lower Imoact Limiter Fill Cover Screws 

7.8.1 LOOSEN the 16 impact limiter fill cover screws using an 
appropriately-sized socket wrench. 

QA HOLD POINT 

7 .8 .2  REQUSET QA to witness and verify the serial number and 
expiration date of the torque wrench used in the torquing of  the 
f i i i  cover screws. Record on Data Sheet. 

7 . 8 . 3  TORQUE the 16 fill cover screws to 5 ft-lbs using a cross- 
tightening' pattern. 

QA HOLD POINT 

a. REPEAT torque sequence in a cross-tightening pat te rn  until 
t h e  fill cover screws maintain a 5 ft-lb torque (witnessed 
by Q A ) .  Record on Data Sheet. 

c 7.9  Lower ImDact Limiter Outer End Cao Screws 

7.9.1 LOOSEN the 3 outer end cap screws using an appropriately-sized 
socket wrench. 
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QA HOLD P O I N T  

7 . 9 . 2  REQUEST QA t o  witness and verify the se r i a l  number and 
expiration date  of the torque wrench used in the torquing o f  the 
outer end cap screws. Record on Data Sheet. 

7.9.3 TORQUE the 3 cap screws t o  20 f t - lbs .  

QA HOLD POINT 

a .  REPEAT torque sequence u n t i l  the cap screws maintain a 20 
f t - l b  torque (witnessed by Q A ) .  Record on Data Sheet. 

I.. . .  7.10 Upper Impact. Limiter F i l l  Cover Screws 

7.iO.l LOOSEN the  16 impact l imi t e r  f i l l .  cover screws u s i n g  an 
appropr i  ately-sized socket wrench. 

QA HOLD POINT 

7.10.2 REQUEST QA t o  witness and verify the seri.al number and 
expiration date o f  t he  torque wrench used in the t o r q u i n g  of the 

. f i l l  cover screws. Record on Data Sheet. 

7 . 1 0 . 3  TORQUE the 16 f i l l  cover screws t o  5 f t - l b s  using a cross- 
t ightening pattern.  

QA HOLD POINT 

a. REPEAT torque sequence in a cross-tightening pattern unt i l  
the  f i l l  cover screws maintain a 5 f t - l b  torque (witnessed 
by Q A ) .  Record on Data Sheet. 
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7.11 Upper Impact Limiter Outer End Car, Screws 

I 

7.11.1 LOOSEN the 3 outer end cap screws using an appropriately-sized 
socket wrench. 

QA HOLD POINT 

7.11.2 REQUEST QA to witness and verify the serial number and 
expiration date of the torque wrench used in the torquing of the 
outer end cap screws. Record on Data Sheet. 

7.11.3 TORQUE the 3 cap screws to 20 ft-lbs. 

QA HOLD POINT 

a. REPEAT torque sequence until the cap screws maintain a 20 
ft-lb torque (witnessed by QA) Record on Data Sheet. 

- 7.12 Transportation Skid Brass Wear StriD Mountinq Screws 

7.12.1 LOOSEN the 10 wear strip mounting screws using an appropriately- 
sized socket wrench. 

a QA HOLD POINT 

7.12.2 REQUEST QA to witness and verify the serial number and 
expiration date o f  the torque wrench used in the torquing of the 
wear strip mounting screws. Record on Data Sheet. 

f-' 7.12.3 TORQUE the 10 mounting screws to 50 ft-lbs. 

QA HOLD POINT 

a. REPEAT torque sequence until the ,mounting screws maintain a 
50 ft-lb torque (witnessed by QA) . Record on Data Sheet. 

7.13 Hexaqonal Base-to-Skid Retaininq Screws 

7.13.1 LOOSEN the 2 base-to-skid retaining screws using an 
appropriately-sized socket wrench. 

. Appendix D 
Page 16 
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QA HOLD POINT 

7.13.2 REQUEST QA to witness and verify the serial number and 
expiration date of the torque wrench used in the torquing o f  the 
base-to-skid retaining screws. Record on Data Sheet. 

7.13.3 TORQUE the 2 retaining screws to 10 ft-lbs. 

QA HOLD POINT 

a. REPEAT torque sequence until the retaining screws maintain a 
10 ft-lb torque (witnessed by QA). Record on Data Sheet. 

7.14 Personnel Barrier to Skid Assembly Screws 

7.14.1 LOOSEN the 18 barrier-to-skid screws using an appropriately- 
sized socket wrench. 

QA HOLD POINT 

7.14.2 REQUEST QA t o  witness and verify the serial number and 
expiration date of the torque wrench used in the torquing o f  the 
barrier-to-skid screws. Record on Data Sheet. 

7.14.3 TORQUE the 18 barrier-to-skid screws to 20 ft-lbs. 

QA HOLD POINT 

a. REPEAT torque sequence until the barrier-to-skid screws 
maintain a 20 ft-lb torque (witnessed by QA).  
Data. Sheet. 

Record on 

7.15 Skid-to-Trailer Tie-Down Bolts 

7.15.1 LOOSEN the 8 skid-to-trailer tie-down bolts using an 
appropri ate1 y-sized socket wrench. 
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QA HOLD POINT 

7.15.2 REQUEST QA t o  witness and ver i fy  the ser ia l  number and 
expirat ion d a t e  of the torque wrench and torque mul t ip l i e r  ( i f  
required) used in the t o r q u i n g  o f  the  tie-down b o l t s .  
Data Sheet. 

Record on 

7.15.3 TORQUE the  8 tie-down bol t s  t o  290 f t - l b s ,  

QA HOLD POINT 

a, REPEAT torque sequence u n t i l  a l l  b o l t s  maintain a 290 f t - l b  
torque (witnessed by Q A ) .  Record on Data Sheet. 

QA HOLD POINT 

7.15.4 APPLY torque seal t o  the b o l t s  (performed by QA) . 
Data Sheet. 

Record on 

8.0 

9.0 

10.0 

10.1 

10.2 

10.3 

RESTORATION 

None. 

TESTING AND ACCEPTANCE 

None. 

DISPOSITION 

Person In charge (PIC) shal l  record Work Request Number which was 
generated as a r e su l t  of t h i s  procedure, i f  applicable. 

Inform Maintenance and Operations management tha t  the maintenance 
procedure i s compl e te .  

Return Work Package t o  PIC or Maintenance supervisor. 
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11.0 BIBLIOGRAPHY 
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DATA SHEET (Shee t  1 o f  7) 

STEP 

7.1.3 Torque wrench d a t a  ( b a s k e t  handle 
bo1 ts) : 

CAL. EXPIRATION DATE 7-2 1-9  5- // 
7.1 .4 .a  

7 .2 .1  

Perform f i n a l  t o r q u e  (25  f t - l b s )  

Torque  wrench d a t a  (bo re  p l u g ) :  

9 .3 .2  

CAL. EXPIRATION DATE 

S/N PIS -&&-a f-030 

Torque m u l t i p l i e r  d a t a  ( i f  
r e q u i r e d )  : 

11 CAL. EXPIRATION DATE 7 - 1  s--$J' 

S/N 513-&&-d 40 ( 

7 .3 .3 . a  

7 .3 .4  Apply t o r a u e  s e a l  t o  b o l t s .  

Perform f i n a l  t o r q u e  (250 f t - l b s )  

H/\?/V 

v 

w 

Y 

H 

V 

QA SIGN/STAMP 

Appendix D 
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i 

~~~ ~ 

7 . 4 . 3 . a  Perform f i n a l  t o rque  (20 f t - i b s )  

FMSS PREVENTIVE MAINTENANCE PROCEDURE PROC. NO. 2C23027 
BENEFICIAL USES SHIPPING SYSTEM (BUSS) REV. 0, CHG. 0 
CASK TORQUE TEST PAGE 18 OF 23 

DATA SHEET (Sheet  2 o f  7)  

STEP 

7.3.6 Torque wrench d a t a  ( t runn ion  bo1 t s  
s o u t h  d i r e c t i o n ) :  

Torque m u l t i p l i e r  d a t a  ( i f  
r e q u i r e d )  : 

CAL. EXPIRATION DATE '7 -/ Y + S -  

11 7.3.7.a Perform f ina l  t o r q u e  (250 f t - i b s )  

IF.-- - Apply t o r q u e  sea l  t o  b o l t s .  

7 . 4 . 2  Torque wrencn d.ata ( t runn ion  strasher 
screws) : 

CAL. EXPIRATION DATE @/~,/$?5 

H/W/V 

V 

w 

v 

V 

w 

QA SIGN/STAMP 

- ,- 



. .  
. . ... . - 

. .  . -  

Perform f i n a l  t o r a u e  (30 f t - l b s )  7.7.3.a W 

FMSS PREVENTIVE MAINTENANCE PROCEDURE 
8ENEFICIAI. USES SHIPPING SYSTEM (BUSS) 
CASK TORQUE TEST 

PROC. NO. 2C23027 
REV. 0, CHG. 8 
PAGE 19 OF 23 

DATA SHEET (Shee t  3 o f  7) 

QA SIGN/STAMP STEP 

-5.2 Torque  wrench d a t a  ( l i f t i n g  l u g  
bo1 ts) : 

CAL. EXPIRATION DATE A -2 I-S-5 - 

V 
Torque  m u l t i p l i e r  d a t a  ( i f  
r e q u i r e d )  : 

CAbo EXPIRATION DATE 7-/ JY7 rc 

W 7.5.3.a 

7.5.4 

7.6.3 * 

Perform f i n a l  t o r q u e  (250 f t - lbs )  

Apply t o r q u 2  s2z1 t o  b o l t s .  

Torque  wrench d a t a  (.port cover  
hand1 e screws) : 

k>Po t/./.?*FS 
CAL. EXPIRATION DATE 7'76 -&Y*O/ * S q  

V 

V 

W 7.6.4.~ . Perform f i n a l  t o r q u e  ( 5  f t - l b s )  

7.7.2 Torque  wrench d a t a  (key screws):  

v CAL. EXPIRATION DATE 8 21.5' 5- 

SIN 

Appendix D 
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PROC. NO. 2C23027 
REV. 0 ,  CHG. 0 
PAGE 20 OF 23 

H/W/V 

DATA SHEET (Sheet 4 o f  7) 

QA SIGN/STAMP 
I 

STEP 

V 

7.8.2 Torque wrench data (lower impact 
l i m i t e r  f i l l  cover screws): 

f 

CAL. EXPIRATION DATE $-a*" J 

7% 7 1G -3e4 1 25-q  S I N  - . *  r 

/ 0-20 -?+ 

7.8.3.a 

7.9.2 

Perform f ina l  torque -5 (5  f t - lbs )  

Torque wrench data (lower impact 
l imi t e r  outer end cap screws): 

I CAL. EXPIRATION DATE b *3#75 

S I N  $13 I ~m a a  
7.9.3.; 

7.10.2 

P3rforin f inal  torque (20  f t - lbs )  

Torque wrench data (upper impact 
1 imi t e r  f i l l  cover screws) : 

CAL. EXPIRATION DATE $-L(7 .-i' 5- 

S/N 776 -$-/-AN 

7.10.3. a 

7.11.2 

Perform f inal  torque ( 5  f t - lbs )  

Torque wrench data (upper impact 
l imi t e r  outer end cap screws): 

a P 6,3155 
CAL. EXPIRATION DATE $13 ' ~ ~ 4 l . O X 2  

SIN $ I ~ I ~ ~ * G I * C ~ %  

7.11.3.a Perform f inal  torque (20 f t - lbs )  

W 

V 

W 

V 

4 
W 

V 

w 

@ \ 3' 

6 -20 -9 ./ 



FMSS PREVENTIVE MAINTENANCE PROCEDURE 
BENEFICIAL USES SHIPPING SYSTEM (BUSS) 
CASK TORQUE TEST 

PROC. NO. 2C23027 
REV. 0, CHG. 0 
PAGE 21 OF 23 

I 
7.14.2 Torque wrench d a t a  (personnel  

EY3- 4-3.55 
y13* 88'0 0I.027 

b a r r i e r  t o  s k i d  assembly screws):  

CAL. EXPXRATION DATE 

DATA SHEET (Shee t  5 o f  7 )  

- 

STEP 

7 .12 .2  Torque wrench d a t a  ( t r a n s p o r a t i o n  
s k i d  wear s t r i p  mounting sc rews) :  

CAL. EXPIRATION DATE a - 7  9 - F Y  

S I N  G/ 3 -&=-UP 02 G 

7.12.3. a 

7.13.2 ' Torque wrench d a t a  (hexagonal base- 

Perform f i n a l  t o r q u e  (50 f t - l b s )  

t o - s k i d  r e t a i n i n g  sc rews) :  
4 - I t - 9  J- 

CAL. EXPIRATION DATE 

'I I 

w 

V 

w 

V 

W 
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CASK TORQUE TEST 

REV. 0, CHG. 0 
PAGE 22 OF 23 

DATA SHEET (Sheet 6 of 7) 

STEP 

7.15.2 Torque wrench data (skid-to-trailer 
tie-down bo1 ts) : 

CAL. EXPIRATION DATE G -2 I -YA" 

Torque multiplier data (if 
required) : 

CAL. EXPIRATION DATE 7-/ c- 55- 

S/N $/3-SS - 09 - 00 1 

7.15.3.a 

7.15.4 

Perform final torque (290 ft-lbs) 

Apply torque seal to b o l t s .  

v 

QA SIGN/STAMP 
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,DATA SHEET (Sheet 7 o f  7 )  

10.0 DISPOSITION 

10.1 Person In charge (PIC) shal l  record Work Request Number o f  items 
I I 

requiring additional maintenance. 

Work Performed by: 

SljLcUC /V/@LilrL'  
Pr in t  Name Signature Date 



'- 

AND MAINTENANCE RECORD 

Turnover. Robfern Description, Action Taken 

I I 

i 
I 

I 

CraftlResource Type Total Hours CraftlResource Type Total Houri 

I 

, 
I 
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4. Components 
Component Number 
N /A 

Temporary Number 
N/A 

5. Location 

Facility 2C WESF 
Bldg/Rm 2258 

6. Associated Components 
Component Number 
N /A 

7. 

8. 

9. 

Ori ginator Name CRAWFORD, RE 
Telephone No. 372-0160 MSIN 

Name 

Name 

Other CRANE PAD 

Name 

Other 

Date Organi zati on 
09/21/94 16720 

Charge Code 

Work Item Description 
-- 13 - COMPLY WITH PREVENTIVE MAINTENANCE REQUIREMENTS ?E2 F Y  ~ C L I L . , ~ .  

PERFORM (360 DAY) BUSS CASK IMPACT LIMITER INSPECTION. 

Date 
CL; i' /q ' I  10. Operations Review 

11. Priority 2 
12. Phase Desi gnator Oct94 
13. Correct Maint. Assessment N 
14. Personnel Safety Related N 
15. Mode IN 

si yturLf&U 3 a&, 

IMPACT LEVEL 
4 

16. Resolution/Retest 

NO LOCK AND TAG REQUIRED: 

COMPLY WITH PREVENTIVE MAINTENANCE PROCEDURE PROVIDED. 

RECORD DATA (AS REQUIRED) ON THE PM DATA SHEET/S. 

RECORD PROBLEMS/DISCREPANCIES AND ANY ADDITIONAL INFORMATION ON 
THE 5-5. 

17. PIC STEEL , MD 



New Request Nm 10386 
1. Document Number 2B-94- /P PREVEhWVE MAINTENANCE 
2. Glork Item T i t l e  PM 2C23026 BUSS CASK IMPACT LIMITER INSPECT. 

Date 4 Sign 
19. Resolution By 
20. P l a n t  Forces Work Review Required N Number N/A 

21 e Resources Required 
Res Code Description 

23 MILLWRIGHT 

QCJd 4 QUALITY CONTROL 
I S ~ Z  CRANEfHYDROCRANE OPERATOR 
54 HEALTH PHYSICS TECHNICIANS 

EP , J p / % ~ ~ ~ ~ ~  PERSONNEL 

No. Est Hrs Act Hrs 
2 16 l L  
1 16 s 
1 16 8 
1 8 9 
1 1 0 

I 

24. Reference Documents 

2C23026 
NO RWP REQUIRED 
aC2304G 

25. Field Work Complete 

PM 

Date/ 
/0!5554j 
! :  -1: I 

Appendix E 
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... PROCEDURE ACTION AUTHORIZATIOI. PDCS No. 
' r ocedure  No.:ZC23026 R e v : L  C h g : L  Bldg.:ZZS:B Date I s s u e d :  
-2 

'it1e:B.U.S.S. CASK IMPACT LIMITER INSPECT. Approval Des. : SQ 
n i t i a t o r : R L  OERTING Phone:3-7782 MSIN:S6-61 Bldg:MO-400 Date09/21/94 

t rgan iza t ion  Name:B-PLANT CAPSULE RETURN SECTION 

'RIORIN (Check One) (Does not apply to field changes): 
1[ ] Environmental  or Personnel  S a f e t y  

og Engineer ( p r i n t ) : P T  SAUERESSIG Phone:2-0071 MSIN:S6-65 Bldg:MO-410 
Org Code: 16800 

ACTION DUE BY: 
2[ ] Equipment S a f e t y  3: ] Routine 

lustification for 1 o r  2: 

KTION REQUESTED/AUTHORIZED : 
[ ] WRITE NM PROCEDURE 

please provide the fottowing informetion, 

Attach e draft if available: 
as a m i n i m ,  in Description below. 

1 Approval Designator. 
1 Desired reviewers/approvers. 

section below) 
I OSR/TSR relationship and specifics. 
I Responsible Craft. 
I Equipnent Name, Nuher, Model, Series, 
Manufacturer, Etc. 

1 Reference Drawings and Vendor Information. 
I Faci 1 ity Contacts. 
1 Level of detail 

(print names in APPROVAL/COUCURREHCE 

[ X I  REYISE PROCEDURE 
per description 

a (Check One): 
tX1 Field Chance 

(Obtain required approval signetures below) 
( 0  Requires same approvals as procedure) 

OR: I I Rewrite 

OR: I 3 R e r m  

- OR: I 1 Editoria( Chace 

Does revision r q i r e  C9RS or JCS Data Sheetcs) 
revi s i on? Yes C 1 Ho [XI 

4 

- 

1 CANCEL PROCEDURE 
Provide justification in 
Description below. 

Obtain approval signatures 
consistent with organizetimat 
approvals based upon procedure 
Approval Level. 

DESIRED VALIDATION METHOD (not required for retype or field change) 
[ 1 S i m u l a t o r  [ ] Walk-through [ J Table-top [ ] Reference [ ] Firs t  Use 

~~~ 

IECALL INFORMATION: Performance Frequency: Start (after procedure issue): 

escription (attach aditionat sheets as needed): DELETE ALL REFERENCES TO LCCK AND TAG.  

APPROYAL/CONClJRREHCE SIGNATURES. 
SiSnature rat required for editorial, rewrite, retype, or r w  procedure. 
Signature ray or may not be required; see field Change above. 

COG Eng.: See Above 

CE Mgr.: ED RORBIHS 

Validation: RG LEE 

PA: DO McAFEE 

HSA: GJ CARR 

EA: f 

Other: *. 

forward t o :  PDCS Tracking MSIN S4-61 (100, 200 & 60C 
Printed H a m e  Signature 

Appendix E 
Page 3 PDCS Date Received: Assigned author: 

POCS F i n a l  check by: Date:. WHC-SD-WM-TI-672 
UHC-CH-a-IO. 06-03 P- 2 

S6-65 

S6-65 

S6-61 

S4-69 

R3-10 

MSXH 

Rev 0 

Date 
I 
a r e a s )  

3-25- 



I \ 

FACILlTY MAINTENANCE SUPPORT SERVICES 
(FMSS) 

PREVENTlVE MAINTENANCE PROCEDURE 

Revis ion  0 
Change 0 

Approval Desi,gnator SQ 

P repa red  by: PDCS 

Val i d a t e d  by : OPS/OMS R.  G .  LE 

Approved by: OPS/BP 

R .  R.  Anderson, Engineer 

P .  T .  S a u e r e s s i g ,  Cognizant Engineer 
ESQ/QA D.  D.  McAffe, 
ESQ/NS G .  J .  Ca r r  
O P S / B P  E .  D .  Robbins, Cognizant Engineer Manager 

G .  A .  Buel ,  RMS Re leased  by: PDCS 

RELEASE DATE: 8 /25/94 
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PROC. NO. 2C23026 
REV. 0, CHG. 0 
PAGE 2 OF 21 

FMSS PREVENTIVE MAINTENANCE PROCEDURE 
BUSS CASK IMPACT LIMITER ANNUAL INSPECTION 

Revision Status 

Change Change 
Level Date Document Paae(s) Descriotion 

Rev. 0 8/25/94 94-0098 A1 1 New Procedure. 
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FMSS PREVENTIVE MAINTENANCE PROCEDURE PROC. N O .  2 C 2 3 0 2 6  
BUSS CASK IMPACT LIMITER ANNUAL INSPECTION REV. 8, CHG. 0 

PAGE 3 OF 21 

TABLE OF CONTENTS 

SECTION DESCRIPTION PAGE 

1 .o PURPOSEANDSCOPE . . . . . . . . . . . . . . . . . . . . . . . 4 

2.0 REFERENCES. e - .  . . . . * .  a . .  . . . . * . .  . . - .  . . . . 4 

3 . O  PERSONNEL REQUIREMENTS . . . . . . . . . . . . . . . . . . . . . . 4 

4.0 PRECAUTIONS AND L I M I T A T I O N S  . . . . . . . . . . . . . . . . . . . 4 

5.0 SPECIAL TOOLS, EQUIPMENT, AND MATERIALS . . . . . . . . . . . . . 5 

6 . 0  PREREQUISITES . . . . , . . . . . . . . . . . . . . . . . . . . . 6 

7 . 3  INSTRUCTIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

8 . 0  RESTORATION . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 5  

9 . 0  TESTING AND ACCEPTANCE . . . . . . . . . . . . . . . . . . . . . 1 5  
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FMSS PREVENTIVE MAINTENANCE PROCEDURE PROC. NO. 2C23026 
BUSS CASK IMPACT LIMITER ANNUAL INSPECT1,ON REV. 0, CHG. 0 

PAGE 4 OF 21 

1.0 PURPOSE AND SCOPE 

T h i s  p rocedure  p r o v i d e s  a s a f e ,  uniform method t o  perform annual  
i n s p e c t i o n  a t  B-P1 a n t  o f  buss c a s k  impact 1 imi t e r s  and a s s o c i  a t e d  
hardware ,  l imi te r  S/N: S48929-001 and S/N: S48929-002. 

2 .0  REFERENCES 

None. 

3.0 PERSONNEL REQUIREMENTS 

3 .1  M i l l w r i g h t  (2). 

3 . 2  P l a n t  Engineer  o r  Person-in-Charge.  

3 .3  Qual i t y  Con t ro l  I n s p e c t o r .  

4.0 PRECAUTIONS AND LIMITATIONS 

4.1 I f ,  d u r i n g  per formance  o f  t h i s  p rocedure ,  any o f  the f o l l o w i n g  
c o n d i t i o n s  a r e  found,  immediately s t o p  work, p l a c e  equipment i n  a s a f e  
c o n d i t i o n ,  and n o t i f y  Person In Charge (PIC) o r  Supe rv i s ion :  

a 

a 

Any equipment ma l func t ion  which cou ld  p reven t  fulf i l lment  o f  i t s  
f u n c t i o n a l  r equ i r emen t s .  

Personnel  e r r o r  o r  procedura l  inadequacy which c o u l d  p reven t  
ful  f i 1 lment o f  procedura l  r equ i r emen t s  . 

4.2  Con tac t  S u p e r v i s i o n  f o r  a d d i t i o n a l  i n s t r u c t i o n s  i f  changing p l a n t  
c o n d i t i o n s  a f f e c t  work o r  d e l a y s  i n  work ex tend  p a s t  end o f  s h i f t .  

4 . 3  Comply w i t h  WHC and DOE environmental  s t a n d a r d s ,  as a p p l i c a b l e ,  when 
d i s p o s i n g  o f  any was te  gene ra t ed  du r ing  performance o f  t h i s  procedure .  
C o n s u l t  F a c i l i t y / P l a n t / A r e a  Hazardous Waste Coord ina to r  f o r  specif ic  
i n s t r u c t i o n s .  



FMSS PREVENTIVE MAINTENANCE PROCEDURE PROC. NO. 2C23026 
BUSS CASK IMPACT LIMITER ANNUAL INSPECTION REV. 0, CHG. 0 

PAGE 5 OF 21 

equal t o  or greater  t h a n  input tolerance specified on CBRS 
Data Sheet, 

1 
I 
I 
I 

4.4 Comply with WHC and p lan t / f ac i l i t y  specif ic  lock and tag and over- 
tagging requirements as  app l  i cab1 e .  

4.5 I f  performance o f  any steps in t h i s  procedure i s  n o t  required fo r  
procedure completion, steps n o t  performed shall be indicated as  such by 
entering IIN/AI' in appropriate Data Sheet signature space and explained 
in the COMMENTS section o f  Data Sheet. 

4.6 Sections or steps within sections o f  t h i s  procedure may be performed o u t  
of sequence, as  required fo r  maintenance or plant conditions. 

4 . 7  Rigging and l i f t i n g  shall  be performed in compliance with the Hanford 
S i t e  Hoisting and Rigging Manual. 

5.0 S P E C I A L  TOOLS. EQUIPMENT,  AND MATERIALS 

Be capable of the desired range. 

e 

5.1 Overhead Crane, 40,000 pound minimum capacity. 

5 .2  Calibrated Dynamometer. 



FMSS PREVENTIVE MAINTENANCE PROCEDURE 
BUSS CASK IMPACT LIMITER ANNUAL INSPECTION r PROC. NO. 

REV. 0, CHG. 0 
PAGE 6 OF 21 

5.3 

6.0 

6 . 1  

6.2 

6 . 3  

Tools, equipment and supplies as noted Pg. 1-15  to 1 - 1 7  of Bibliography 
item 1 1 . 4 .  

PREREQUISITES 

Obtain release from Operations management prior to beginning performance 
of this procedure. 

If potential for radiological contamination exists, request HPT to 
perform equipment survey prior to beginning maintenance or prior t o  
removal o f  equipment or component from its instal 1 ed 1 ocat i on. 

Verify that applicable lock and tag and over-tagging requirements have 
been sati sf i ed. 



! 

i 

FMSS P W E N T I V E  MAINTENANCE PROCEDURE 
BUSS CASK IMPACT LIMITER ANNUAL INSPECTION REV. 0, CHG. 0 

PROC. NO. 2C23026 

PAGE 7 OF 21 

7.0  

7 . 1  

INSTRUCTIONS 

Li f t ina  Holes  

. I  7 . 1 . 1  fNSPECT Impact L imi t e r  l i f t i n g  ho le s  ( 6 )  v i s u a l l y  for c g r G z ?  

wear o r  damage. RECORD r e s u l t s  on Data Sheet. 

7 .1 .2  EXAMINE v i s u a l l y  a r e a  a d j a c e n t  t o  l i f t i n g  h o l e s  f o r  dis tor : :?n.  
RECORD results on Data Sheet. 

7 .1 .3  CHECK t h a t  th readed  inser ts  a r e  t i g h t .  RECORD r e s u l t s  on 2::; 
Sheet. 

7 .2  Weiahina 

QC HOLD POINT 

Appendix E 
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FMSS PREVENTIVE MAINTENANCE PROCEDURE 
BUSS CASK IMPACT LIMITER ANNUAL INSPECTION 

PROC. NO. 2C23026 
REV. 0, CHG. 0 
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CAUTION 
r -  
Impact limiter weight is approximately 3000 lbs. 
points is individually capable of lifting the load. 
usually used two or three at a time. 

These lifts are not considered critical lifts. 

Lifting bridal has been tagged for 3 . 1  ton capacity through October 1994. 
The rigging specialist may substitute similar-rated equipment. 

Safety-shoes and hardhats are required on the crane pad. 

Each of the 6 lifting 
Lifting points are 

[ ]QC 7.2.1 VERIFY that the dynamometer calibration is current. RECORD 
Serial Number, date calibrated, and calibration due dates on 
Data Sheet. 

7.2.2 ENGAGE impact limiter lifting bridal for vertical lift of 
impact limiter S / N  S48929-001 (cask interface area down) for 
wei ghi ng . 

7.2.3 

7.2.4 

[ ]QC 7.2.5 

7.2.6 

7.2.7 

7.2.8 

[ JQC 7.2.9 

INSTALL swivel-lifting eyes. into p a c h  o f  thr5e lift poinr,s at 
the end of the impact limiter. 

VERIFY that the torque wrench calibration is currsnt. 
serial number, date calibrated, and calibration due dates on 
Data Sheet. 

RECORD 

TORQUE each swivel-lifting eye to 100 ft-lbs. 
Sheet. 

RECORD on Data 

APPLY minimum tension to riaging. ADJUST as required. 

STAND CLEAR AND SLOWLY LIFT impact limiter approximately 2 " .  

RECORD weight on Data Sheet. 

A p p e n d i x  E 
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[ ]QC 7.2.10 CALCULATE the ne t  percentage  change between the  l i s t e d  weight  
of 3006 l b s .  and the measured weight and r e c o r d  result  on Data 
S h e e t .  

7 .2 .11  LOWER impact l imi t e r  s lowly onto c r a n e  pad s u r f a c e  AND 
DISENGAGE swivel-1 i f t i n g  eyes.  

7 .2 .13 SET dynamometer i n d i c a t i o n  t o  zero  OR RECORD weight  o f  b r i d a l .  

7 .2 .14 INSTALL s w i v e l - l i f t i n g  2yes i n t o  each o f  t h r e e  l i f t  p o i n t s  on 
the  o u t e r  c i rcumferencs  o f  ihs inphct  l i m i t e r .  

[ ]QC 7.2.15 V E R I F Y  t h a t  the  t o r q u e  xrcncn c a i i b r a t i o n  is current .  R E C O R D  
s e r i a l  number, d a t e  c a i i b r a s z d ,  ana c a l i b r a t i o n  due d z t z  on 
Data  S h e e t .  

7 .2 .16 TORQUE each s w i v e l - l i f t i n g  ?ye t o  130 f t - l b s .  
S h e e t .  

RECORD on Data 

7 .2 .17 APPLY minimum t e n s i o n  t o  r i g g i n g  and ADJUST a s  r e q u i r e d .  

7 .2 .18  STAND CLEAR AND SLOWLY LIFT impact l i m i t e r  approximate ly  2 " .  
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[ ]QC 7.2.19 RECORD weight on Data Sheet. 

7.2.20 LOWER impact l imi te r  slowly o n t o  handling frame pad surface 
AND ENSURE visually t h a t  the impact l imi t e r  engages the raised 
keyed area of the handling frame pad .  

7.2.21 DISENGAGE swivel eyes AND STORE bridal in BUSS cask gang box. 

[ ]QC 7.2.22 CALCULATE the net percentage change between the l i s t e d  weight 
o f  2994 lbs. and the measured weight AND RECORD r e s u l t  on Data 
Sheet. 

[ ]QC 7.2.21 VERIFY t h a t  the weights and net percent change are  entered and 
calculated c a r r x t l y :  [ (Measured-Listed)/Listed]xlOO %. 

7.3 Exterior Surface Visuai Insaection 

7.3.2 CLEAN AND REPAINT damaged areas resul t ing from dings and 
scrapes. 
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7.4 Limiter/Cask Interface Insoection 

QC HOLD POINT 

r'--'-"-"''---------------------------------------------------------------------------- 1 
I I 
I NOTES I 

i Inspection is to be performed for both impact limiters. 
1 Emphasize visual inspection of the tape joint groove. 
i For interface inspection, impact limiter may be placed on a stand, i f  
i available, therefore steps 7.4.1 through 7.4.8 and 7.4.12 through 7.4.15 
i may not be necessary t o  perform. 

i Lifting instructions apply t o  an impact limiter with the initial position 

1 in the orientation in which it is transported, exposing the cask interface 

I 
I 

I 

I 
I I 

See Figure 2 .  I 

I 

; 

I I 

I I 

I 

I 
I 
I 

I I 
I I 

I 
of the cask interface area down. The impact limiter is raised, then turned I 

7.4.1 PLACE cardboard or rubber matting on the abrasive surface of 
the concrets crane pad to protect the impact limiter as it is 
1 i f t e d ,  r o t ~ x ? e ,  and set down. 

7 . 4 . 2  iNSTALL bridai on two side lifting points ensuring a third, 
unused, slina is in between the two being used for  initial 
1 ift. 

[ ] QC 7.4.3 VEgIFY that the torque wrench calibration is current. RECORD 
serial number, date calibrated, and calibration due dates on 
Data Sheet. 

7.4.4 TORQUE sxivsl-iifting eyes to 100 ft-lbs. RECORD on Data 
Sheet. 

7.4.5 APPLY minimum tension to rigging. INSPECT ADJUST as 
requi red. 

7 .4 .6  STAND CLEAR AND RAISE impact limiter slowly to allow bottom 
end of limiter t o  rotate beneath point of rigging. 
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7.4.7 SET DOWN limiter on its side and continue to hold minimum 
tension on slings to prevent limiter from rolling. 

7.4.8 

[ ]QC 7.4.9 

CHOCK limiter on two (2) sides. 

VERIFY that the limiter-to-cask interface structure is free 
of wear, galling or damage. RECORD results on Data Sheet. 

[ ]QC 7.4.10 VERIFY by visual inspection that the interface structure welds 
are free of cracks. RECORD results on Data Sheet. 

[ ]QC 7.4.11 VERIFY that the air flow holes not obstructed. RECORD results 
on Data Sheet. 

7.4.12 LOWER the crane block sufficiently to allow the third, unused, 
bridal sling to be installed into lifting point on end of 
impact limiter, i f  required. 

7 . 4 . 1 3  STAND CLEAR AND SLOWLY LIFT impact limiter. The bridal sling 
installed in end of impact limiter will engage first. 
Continue lifting until center of aravity of impact limiter 
rotates below the rigging point. . 

7 . 4 . 1 2  L N E R  impact limiter slowly, placing cask interface side down, 
as it was originally positioned. 

7 . 4 . 1 5  PERFORM vertical lift to reposition impact limiter to the 
centerline of crane pad. 
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7.5 Limiter F i l l  Cover Insoection/Gasket ReDlacement 

7.5.1 REMOVE s e t  screws ( 4 )  securing each of the four ( 4 )  f i l l  
covers 

7 . 5 . 2  REMOVE loose material adhered t o  the cover or l imi te r .  

7 .5 .3  WIPE away debris and d i r t  using a dry r ag .  

7.5.4 VERIFY tha t  t h e  replacement gaskets meet shelf l i f e  
requirement identified on package. RECORD on Data Sheet. 

- ~ . 5 . 5  iNSTALL a new gasket on each f i l l  hole in proper orientation 
over screw holes . 

7 . 5 . 6  INSTALL f i l l  covers with fasteners loose prior t o  torque 
appl i c a t i  on. 

[ ]QC 7 . 5 . 7  VERIFY t h a t  the torque wrench cal ibrat ion i s  current.  RECORD 
se r ia l  ncmber, date calibrated,  and cal ibrat ion due dates on  
Data Sheet. 

[ jQC 7 . 5 . 3  TORQUE f i l l  cover fasteners t o  5 f t - l b s .  RECORD on Data 
Sheet. 

Appendix E 
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7.6 Turnbuckle Attachment Luas 

QC HOLD POINT 

NOTES I 
I 
I i Inspection i s  t o  be performed fo r  bo th  impact l imi te rs .  
I 
I I I Remove paint fo r  fur ther  inspection only i f  obvious cracks are observed ! 

[ ]QC 7 .6 .1  EXAMINE the four ( 4 )  turnbuckle attachment lugs for  visual: 
signs o f  wear or damage. RECORD r e su l t s  on Data Sheet. 

7 . 6 . 2  EXAMINE area around the turnbuckle attachment lugs of the 
impact l imi te r  for  gross defects' ( i . e . ,  dents, impact l imi te r  
skin d is tor t ion ,  paint chipping/cracking). RECORD r e su l t s  on 
Data Sheet. 

7 . 7  Nonstructural We1 d Tnsoecti on 

QC HOLD POINT 

[ ]QC 7 . 7 . 1  EXAMINE circumferential area o f  the impact l imi te r  fo r  gross 
defects ( i . e .  dents, impact l imiter  skin d is tor t ion ,  paint 
chipping/cracking) . RECORD resu l t s  on d a t a  sheet. 
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9 .0  

8.1 

8 . 2  

9 . 0  

9 . 1  

RESTORATION 

Ensure t h a t  t h e  t e s t  equipment has  been d i s c o n n e c t e d  and removed. 

Ensure t h a t  a l a rms  a r e  reset  o r  c l e a r e d .  

TESTING AND ACCEPTANCE 

None. 

10 .0  DISPOSITION 

10 .1  Inform Maintenance and Opera t ions  Management t h a t  t he  Buss Cask Annual 
I n s p e c t i o n  i s  complete .  

10 .2  Return  Work Package t o  PIC o r  Maintenance S u p e r v i s o r .  

11.0 BIBLIOGRAPHY 

11.1 WHC-CM-4-3, I n d u s t r i a l  S a f e t y  Manual, S e c t i o n  TE,  "Tool s and 
Equipment , I'  Standa rd  No. PP-7, "Personal  P r o t e c t i v e  i q u i  pment  , I' and 
Standa rd  G-1, "Lock and Tag." 

11 .2  WHC-CM-1-6, WHC Rad io loa ica l  Control  Manual, Chap te r  2 ,  P a r t  3 ,  
" P o s t i n g , "  and Chapter 3 ,  P a r t  2 ,  "Work P r e p a r a t i o n . "  

11.3 DOE-RL 9236, Hanford S i t e  H o i s t i n a  and Riaqina  Manual. 

1 1 . 4  Maintenance Manual f o r  the Benef i c i a l  Uses S h i m i n a  System Cask. 
SANDS-0967, TTC-1220, UC-722, Revis ion  1, May 1993 (CVI # 22542) .  
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A I R  
FCCX 7 
MLES 

LIFT I EiG 
MILES f 

FIGURE 2 - IMPACT LIMITER. 
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DATA SHEET 

DATE: / O / I %  / c i  Y 

Desc r iDt ion  S t e p  

7 .1  LIFTING HOLE INSPECTION: S48929-001 S48929-002 

7.1 .1  I n s p e c t  l i f t i n g  h o l e s ,  

7 . 2  LIMITER WEIGHT: 

7 . 2 . 1  Dynamometer i n fo rma t ion  
.id 7 u 3  

Dynamometer S e r i  a1 Elurnber:{fi L--A~’ -Q L -.d 2 s  
Dynamometer l a s t  C a l i b r a t e d :  ? / , A G  / c , ~  

c -  C a l i b r a t i o n  cue d a t e :  ?/A d J - 7 )  

QC S 1G;iATURE S T;1 M P DATE 
3 

7.2.3 Br ida l  Weight ( i f  a p p l i c a b l e ) :  i i s S  

7.2 .5  Torque wrench in fo rma t ion  Torque wrench ser i  a1 number :g i  5 - I33 - Q c  . CLG 
Torque wrench 1 a s t  c a l  i b ra ted : /Z/o7  I i 3 
C a l i b r a t i o n  due d a t e :  ( 2 / 0 7 / 7 V  

7.2.6 V e r i f y  t h a t  s w i v e l - l i f t i n g  eyes  a r e  torqued  t o  100 f t - l b s .  
5 . ‘ /8”IL’ i -  GC?, 

7.2.9 Present Weight: TL h >- L i s t  ! ieight:  3006 l b s .  
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7.2.15 Torque wrench i n f o r m a t i o n  Torque wrench s e r i a l  number:h?i5-.88--oL - ~ L G  
Torque wrench 1 as t  c a l  i b r a t e d : / d G  7 / 7 3  
C a l i b r a t i o n  due d a t e :  il-/ i> 7 / Y L I  

-+c 
1 . .  ilW+.- I @  / & / / - 2 / p y  

QC S I G N A T U ~ E  STAMP DATE 

7.2.16 V e r i f y  t h a t  s w i v e l - l i f t i n g  eyes  a r e  torqued  t o  100 f t - lbs .  YES fl 
7.2.19 P r e s e n t  Weight: 3 OlG List Weight: 2994 lbs .  

7.2.22 % Weight Change: 0.70 

7.2.23 V e r i f y  w e i g h t s ,  % d i f f .  c o r r e c t  , 
c - 

QC Sicjnatur:! /Stamp/Date 

7.3 EXTERIOR SURFACE VISUAL INSPECTION: 

7.3.1 S u r f a c e  C o n d i t i o n  (Note d e n t s ,  g o u g ~ s ,  r .?airs  and l o c a t i o n  o f  
damage) : 
S/N S48929-001: l''lont? d c & m  ' I  

S/N S48929-002:Jfnnc AofczdsJ 

7.4 LIMITER/CASK INTERFACE INSPECTION: 

7.4.3 Torque wrench i nformat i  on Torque :wench se r i  a1 number &' :'( -L.-A[ 

Torque wrench 1 a s t  c a l  i b r a t e d :  7 2 1 3  7 / 5  3 

C a l i b r a t i o n  due d a t e :  / 2 / c  7 / %  

7- I(&, C 7 - w  / - L l / ( + +  

- 
I d 

QC SIGNATURE STAMP DATE 

7.4.4 V e r i f y  t h a t  s w i v e l - l i f t i n g  eves a r e  toraued t o  100 f t . - lhz .  YES 
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7.4.9 

7.4.10 

7.4.11 

7.5 

7.5.4 

Verify that both interfaces are free of wear, galling or damage: 

Verify that interface structure welds are free of cracks: 

Comments : S/N S48929-001w 

S/N ~48929-002' 

Verify that air f l o w  holes are not obstructed for both limiters: 

7- u// L/F. Y 

QC SIGNATU~E /sTji% /DATE 

FILL COVER INSPECTION/GASKET REPLACEMENT: 

Verify that new gaskets, cover screws are torqued for both limiters: 
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7.5.7 

7.5.8 

7.5.8 

7.6 

Torque wrench information Torque wrench serial number:nd -8.8 ' o i - J S Y  
Torque wrench 1 ast cal i brated: 4 h / W  
Cal i bration due date: til- h Y  

4 
I ,/'4 d?*f 

- IL-- / @ 
QC SIGNATUR~ STAMP DATE - 

Torque fill cover to 5 ft-1 b s 7  1 L.- f / d / / J C ; . U  
( S / N  s4a929-001)d  QC SIGNATURE STAMP 

DATE 

Torque fill cover to 5 ft-lbs f 1 /o- / 3 3 7 
(S/N S48929-002) '' QC SIGNATURE STAMP 

DATE 

TURNBUCKLE ATTACtlMENT LUGS: 

7.6.1/7.6.2 

7.7 

Visual inspection for lug damage, skin distortion and weld 
cracks fcr both limiters. 

r f .7  Comments : S / N  S45'329-301 &IC/ - 
S / N  S48929-002 6) 

NONSTRUCTURAL WELD INSPECTION: 

7.7.1 Visual inspection around circumferential area for dents, skin 
distortion, and paint chipping/cracking for both limiters. 
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CRAFT/RESOURCE USAGE LOG 
J-5 AND MAINTENANCE RECORD. 

I 
I 

I 

Turnover, Problem Description, Action Taken 

I 

I I I I 

I I I I i l  

I I 
i I 

I 
I 

I I I 

1 I I I I 
1 I 
I 

I 
I 
I 

I 

I 
r 

~ ~~ 

I 

CrattlReaource Type Total Hours CrattlResource Type Total Houn 

I 
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