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Title of SDDR: ASME Section Vill Reinforcing Pad Tell-Tale Holes

Supplier Acknowledgement:

The Supplier accepts the RPP-WTF's disposition herein and agrees to implement the RPP-WTP's disposition
accordingly. Return the signed SDDR to the RPP-WTP Project Document Control (PDC):
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RPP-WTP SDDR No. Rev. DATE RECEIVED
248590 - WTP-SPpie-mS-1/- 00187 M/A ”//‘7’/@ L/
FOR SUPPLIER USE !

SUPPLIER SDDR No. DATE SUBMITTED
910040-IDR-039 9/15/2011

1. Supplier Name Address City & State Zip
IONEX Research Corporation PO Box 70 Lafayette, CO 80026

2. Supplier's Order No. 3. RPP-WTP P.O. or SC Rev
910040 24590-QL-POA-MWKO0-00001 24

4. Deviation Description (Attach extra sheets, photographs, sketches, etc. as necessary and identify quantity and
serial numbers as applicable)

IONEX has not provided telltale holes in reinforcement plates of nozzles attached to the outside of the LAW housings.
Reference IONEX 910040-NCR-96 Rev.0.

In accordance with Engineering Specifications 24590-WTP-3PS-MWKO0-T0001 Rev.4 (Activated Carbon Bed
Adsorbers), section 3.1.4 and 24590-WTP-3PS-MV00-T0001 Rev.3 (Pressure Vessel Design and Fabrication), section
3.1.1 and 3.8.2, the LAW housings shall be designed and fabricated in accordance with ASME Section VIII, Div.1. In
meeting the requirements of Engineering Specification 24590-WTP-3PS-MV00-T0001 Rev.3 and ASME Section VIil,
Div.1, telltale holes should have been designed and fabricated for all reinforcing plates or nozzles attached to the
outside of the housings.

4a. Was an NCR issued? []No Yes Number: 910040-NCR-96 Rev.0

5. Supplier's Proposed Disposition: [X] Use As-ls [ ] Repair [] Modify RPP-WTP Requirement

6. Supplier’'s Estimated Cost Impact: NONE 77. Supplier’'s Estimated Schedule Impact: NONE
8. Proposed Disposition and Technical Justification (plus Cost/Schedule if applicable): (Attach extra sheets,
sketches, etc., as necessary.)

Proposed Disposition: Review and approve this request to deviate from specification requirements with attached
supplier NCR to take expection to the requirement for telltale holes.

Technical Justification: See attached IONEX NCR 910040-NCR-96 Rev.0. The LAW Activated Carbon Bed Adsorbers
have a specified design pressure that is below the required pressure for ASME Section VIII Div.1 code implementation.
Applying the specified design pressure to the most bounding external nozzle reinforcement plate results in a stress of
524 psi with an allowable of 16,600 psi and a required weld length of 1 inch with 159 inches of weld being used per
design. This results in a safety factor of over 31. The use of telitale holes is unnessary under these circumstances and
is not industry standard for a vessel with a negative normal operating pressure.

Approval of this SDDR and subsequent NCR will not affect the form, fit, or function of the LAW Activated Carbon Bed
Adsorbers.

NOTES: 4. Non applicable items to be marked "N/A"

1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary

2. ltems 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation

3. ltems 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.
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PROJECT: River Protection Project Waste Treatment Plant  JOB NO.: 24590  SDDR: 245%p .47 7. 6PP£—MS'II—000@feV‘ N/A

9. Supplier's Authorized Representative Signature -

David Pease T
Title Date

Engineering Manager 9/15/2011

10. RPP-WTP Engineering Action m Approved [] Disapproved [ ] See Below

Distribution: Procurement & Subcontracts

Construction

NOTES:

1. Compilete instructions provided at end of form.

2. ltems 1 through 9 and 17 to be completed by Supplier
3. Items 10 through 16 to be completed by RPP-WTP.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011)

4. Non applicable items to be marked "N/A”

5. Attach additional information whenever necessary

6. RPP-WTP must be notified within 5 days after detection of deviation

7. RPP-WTP selects “Yes”, if the SDDR contains or references EC| documents.
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187 Rev. N

Title of SDDR: ASME Section VIII Reinforcing Pad Tell-Tale Holes

11. (OPTIONAL) RPP-WTP Provisional Disposition Statement (Attach extra sheets, sketches, etc., as necessary).

N/

RPP-WTP Provisional Disposition Justification (Attach extra sheets, sketches, etc., as necessary).

W/A

ATS Number: 24590-WTP-ATS-QAIS- -

RPP-WTP Provisional Disposition Approval:

RE/Criginator:

Print/Type Name Signature Date
E&NS Review
(when required):

Print/Type Name Signature Date
Approver:

Print/Type Name Signature Date

12. RPP-WTP Procurement & Subcontracts Action: Commercial Terms Impact:
[ Yes This SDDR grants relief from requirements or changes the requirements and; check each (consideration) item
that applies:
] Modifications to governing terms are required and/or;
[ An increase in price is requested by Seller and/or;
[C] A price credit from the Supplier is due and/or;
L] An increase/decrease in the Seller promise delivery date is required.
[] Cost impact, if any is subject to a separate approval process as required by the changes clause.
No This SDDR grants relief from requirements or changes the requirements and all of the following apply:
+ No commercial impact (No modification of governing commercial terms is required) and;
+ No increase in price is requested by Seller and;
e No decrease in price is anticipated or required by Buyer and;
e No extension of promised shipment is required

NOTES: 4. Non applicable items to be marked "N/A"

1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary

2. Items 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation

3. Items 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063
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PROJECT: River Protection Project Waste Treatment Plant  JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187  Rev. NJ/A
Title of SDDR: ASME Section VIII Reinforcing Pad Tell-Tale Holes
13. Part of DCP? [JYes [X No DCP Number: Rev
14. ACA Needed? CdYes [XINo ACA Number; Rev

15. RPP-WTP Final Disposition Statement (Attach extra sheets, sketches, etc., as necessary).
See provisional disposition above. Is the final disposition the same as the provisional disposition? []Yes [1No [X N/A

WTP is opting to disposition this SDDR as “Modify RPP-WTP Requirement”. This deviates from the supplier’s
requested disposition in that the Purchase Order will be updated to include a technical note excepting the ASME
Section VIII, Division 1, part UG-37(g), requirement for telltale holes in reinforcement pads from the requirement to
design and fabricate the LAW Carbon Bed Adsorber units (CBAs) in accordance with ASME Section VIIl. The
following changes to the Purchase Order requirements shall be made accordingly:

e Modify 24590-WTP-3PS-MWKO-T0001 Rev. 5 Section 3.1.4 to to add the following statement:

The requirements for telltale holes in reinforcement pads per ASME Section VIII, Division 1, part UG-37(g)
shall be exempt from the design and fabrication of the LAW Carbon Bed Adsorber units (CBAs). The CBAs
are designed in accordance with ASME Section VIII, Division I, aligning equipment with Air Permit
commitments in Washington State Department of Health Code Compliance Matrices for the Waste Treatment
Plant Process Gas Treatment Systems (24590-WTP-RPT-ENG-02-015, Rev. 4 - Table 3-1)

e Modify 24590-WTP-3PS-MV00-T0001 Rev. 3 Section 3.8.2 to remove the requirement of telltale holes.

For additional details on the exemption from ASME Section VIII requirement for telltale holes in the reinforcing pads,
see Safety Evaluation 24590-WTP-SE-ENS-11-0106, Rev. 0, Installation of Reinforcing Pads on Outside of LAW
Carbon Bed Adsorber Without Telltale Holes per ASME Section VI, Div.1

RPP-WTP Justification (Attach extra sheets, sketches, etc., as necessary).

This justification is written in four parts. It includes a more detailed enumeration of the issue which is driving lonex to
request a release from the technical requirement, technical evaluation of potential loading on the pad(s), and
consideration of mitigating factors and supporting test procedures and test report data.

Enumeration of issue:

The LAW CBA units each have 16 nozzles or penetrations (further described simply as “nozzles”) which have external
reinforcement pads (further described simply as “re-pads”), which ASME Boiler and Pressure Vessel Code, Section
VIII, Division 1, Part UG-37(g) requires to have telltale holes. The units were fabricated without the Code required
holes in these 16 external re-pads.

Note specifically that re-pads differ from “integral reinforcements”. Re-pads constitute a local thickening of the vessel
by the addition of an extra layer of steel to the vessel shell, and welding the boundaries of the re-pad to the shell and

NOTES: 4. Non applicable items to be marked "N/A"

1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary

2. Items 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation

3. ltems 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.

24590-ENG-F0000!1 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063



ﬂ\ Supplier Deviation Disposition Request
J Engineering Disposition page 5 of 14

PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187  Rev. N/A

Title of SDDR: ASME Section VIl Reinforcing Pad Tell-Tale Holes

RPP-WTP Justification (Attach extra sheets, sketches, etfc., as necessary).

nozzle which it surrounds. Whereas an “integral reinforcement” constitutes cutting a large hole in the vessel shell and
then welding a (thicker) replacement steel plate in the place of the hole. An integral reinforcement produces a final
nozzle configuration with a single layer of steel around the nozzle, while a re-pad results in two layers of steel around
the nozzle.

Nozzles typically weaken vessel shells because of the removal of material, and sometimes the wall of the nozzle
(typically referred to as the “nozzle neck”) is not sufficiently sized to add enough strength make up for the removal of
material from the vessel shell. Re-pads are a cost-effective and commonly used approach to remedy the reduction of
shell strength due to nozzles on vessels; they provide additional strength to the vessel shell to make up for the
material removal associated with the nozzle.

ASME Section VIII, Division 1, UG-25(e) states: “Telltale holes shall not be used in vessels that are to contain lethal
substances [see UW-2(a)], except as permitted by ULW-76 for vent holes in layered construction. When telltale holes
are provided, they shall have a diameter of 116 in. to 3/16 in. (1.5 mm to 5 mm) and have a depth not less than 80% of
the thickness required for a seamless shell of like dimensions. These holes shall be provided in the opposite surface
to that where deterioration is expected.”

ASME Section VIil, Division 1, UG-37(g) states: “Reinforcing plates and saddles of nozzles attached to the outside of
a vessel shall be provided with at least one telltale hole [maximum size NPS 14 (DN 8) tap] that may be tapped for a
preliminary compressed air and soapsuds test for tightness of welds that seal off the inside of the vessel. These
telltale holes may be left open or may be plugged when the vessel is in service. If the holes are plugged, the plugging
material used shall not be capable of sustaining pressure between the reinforcing plate and the vessel wall.”

ASME B31.3, para. 328.5.4(g) states that: "A vent hole shall be provided at the side(not at the crotch) of any pad or
saddle to reveal leakage in the weld between branch and run and to allow venting during welding and heat treatment".
This requirement is associated with allowing any trapped gasses to vent from under re-pads during fabrication, when
performing the final sealing weld pass for a re-pad. Welding the last section of root weld which closes off a sealed
container is often very difficult because the welding process affects the density of any trapped gassed, often making
them blow in or out of the small segment of weld which the welder is attempting to seal off. In the case of the CBA
units the welds have already been completed with visually acceptable welds without requiring telltale holes.

The nozzles in the shell CBA units which have external re-pads include:
Table-1: List of Nozzles w/ External Re-Pads on LAW CBA Units

ltem Description Nozzle Size Location Qty
1 Fill Ports 8" NPS Top 10 ea
2 Fire Water Line 3” NPS Top 1ea
3 Process Gas Line 18" NPS Front 1ea
4 Mercury Analyzer 4” NPS End 1ea
5 Bag-Out Ports Rectangular, ~5” wide x ~25” tall End 3ea

Each of these nozzles have circular, square or rectangular pads around them fabricated from plate or bar stock. All
re-pads are listed as type 316L stainless steel. The following table lists the sizes of the various re-pads:

NOTES: 4. Non applicable items to be marked "N/A"

1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary

2. Items 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation

3. Items 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR: 24590-WTP-SDDR-MS-11-00187 Rev. N/A
Title of SDDR: ASME Section VIl Reinforcing Pad Tell-Tale Holes
RPP-WTP Justification (Attach extra sheets, sketches, etc., as necessary).
Table-2: Sizes of External Re-Pads on LAW CBA Units
Item | Description Shape/ Dimensions Thk Submittal No Weld Size(s)
1 Fill Ports Circular: 1/2” 24590-QL-POA- Outside Perimeter:
33 yy MW KO‘00001 '05' ” H
11.50"0D x 8.625" ID 1/2” Fillet
X 00089 & -00096 e
Inside Perimeter:
3/8” Fillet
2 Fire Water Line Circular: 3/8” WTP 24590-QL- 3/8” Fillet
», 3y POA‘MWKO'
550"0D x3.5" 1D
X 00001-05-00184
& -00195
3a | Process Gas Line Rectangular: 1.5” 24590-QL-POA- 1/2” Fillet
(CBA Unit-A) Outside: 25.0” x 26.5”, MWK0-00001-05-
00226
ID: 18.0”
Center of hole is at 11.75”
on long axis, 12.00” on
short axis.
3b | Process Gas Line Square: 1.5” 24590-QL-POA- 1/2” Fillet
: . » ” MWEKO0-00001-05-
CBA Unit-B Out 121, 21.5
( nit-B) utside 5" x , 00228
ID: 18.0”
Hole is centered on one
axis, and center is offset to
14.0” on the other axis.
4 Mercury Analyzer Circular: 3/8” 24590-QL-POA- 3/8” Fillet
" » MWKO0-00001-05-
6" OD x4.5” ID
X 00083 & -00086
5 Bag-Out Ports Rectangular: 1.25” | 24590-QL-POA- Outside Perimeter:
Outside: 10.63" x 30.88” 3’3’;’&("00001‘05' 1/2” Fillet around
Inside: 4.63” x 24.88 “ Inside Perimeter:
3/16” J-bevel, w/
3/16” capping fillet

Technical Evaluation of Potential Loading:

Various nozzles have various factors that makes choosing a single worst nozzle difficult. However, by inspection the
nozzles easily can be placed into two groups: thick re-pads and thin re-pads. These groups will be differentiated by
the use of “b” and “s” subscripts (representing thick, or big; and thin, or small re-pads, respectively).

To determine a conservatively bounding maximum stress value for each of the groups the worst factors from each of

NOTES:

1. Complete instructions provided at end of form.
2. ltems 1 through 9 and 17 to be compieted by Supplier
3. Items 10 through 16 to be completed by RPP-WTP.

4. Non applicable items to be marked "N/A"

24590-ENG-F00001 Rev 36 (Revised 4/11/2011)

5. Attach additional information whenever necessary
6. RPP-WTP must be notified within 5 days after detection of deviation
7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 . SDDR:  24590-WTP-SDDR-MS-11-00187 Rev. N/A

Title of SDDR: ASME Section VIII Reinforcing Pad Tell-Tale Holes

RPP-WTP Justification (Attach extra sheets, sketches, etc., as necessary).

the various re-pads in each group will be combined. This will demonstrate that the resulting stresses from pressure
build-up are trivial when compared against the capacity of the pads and therefore there is no technical justification for
needing telltale holes.

The approach to demonstrate this conservatism is to determine the stress, based on the worst qualities of the various
re-pads, and then evaluate this potential stress in context of the capacity of the re-pad material and the welds. The
analog system used to determine the stress in the re-pads will be a unit-width beam that has cross-sectional
properties, end fixity, length, material properties and loading that match the worst case properties from the various re-
pads. This provides an additional level of conservatism in and of itself since the unit-width beam approximation
produces a conservatively higher stress value than would a comparable analysis of a round plate with a round hole, a
rectangular plate with a rectangular hole, or any combination of round and rectangular plates with round or rectangular
holes in them. This also will make it easier to compare against perimeter conditions on a per-unit length basis.

e Pressure (P). The CBA units have a datasheet specified design pressure range of full vacuum to + 4 PSI.
Negative pressure under the re-pads is not a concern because this will cause the re-pads to seat against the
parent housing and distribute the load partially to the parent housing, carrying the load in parallel as it is intended.
Only the positive pressure component is a concern, so a pressure (P) of +4 PSI will be used for the evaluation.
This is applicable for both groups of re-pads.

e  Thickness (T, and T). The nozzles fall naturally into two groups. The first group consists of the bag-out ports
and the 18” process port. These pads have a minimum thickness of T, = 1.25”. The remainder of the pads are
significantly thinner. This thinner set of pads has a minimum thickness of Ts = 3/4”.

« End Fixity: With the exception of the bag-out ports, all re-pads use fillet welds around the inner and outer
perimeter of the re-pads. Additionally, the bag-out ports also use fillets except that the inner perimeter is partially
a J-bevel weld and partially a capping fillet. The J-Bevel weld is a slightly stronger configuration than the fillet, and
the sum of the weld for that inner perimeter is 3/8”, so the J-Bevel will conservatively be treated as a fillet for this
evaluation. The smallest of the welds on the other re-pads is also 3/8” fillet, so the ends will be treated as having
3/8” fillets. Additionally, fillets have little bending resistance, so for the unit-width beam evaluation the end fixity
will be treated as pinned-pinned. This is a conservative end fixity configuration since, in reality, fillet welds
provide some moment resistance. Additionally, some moment resistance is provided at the ends due to the
curvature of round re-pads, and the change in direction on rectangular re-pads, which is also not accounted for
when using a pinned-pinned boundary condition and is therefore conservative. These are satisfactory values for
both groups and bound both groups.

e Length (L, and L,): In the group of thicker re-pads, the worst “outside perimeter to inside perimeter” span can
be taken from the rectangular re-pad on Unit-A. The pad is 25.0” x 26.5”. The hole for the process pipe is 18.0” in
diameter and is offset on the plate. The distance from the center of the hole to the furthest corner of the pad
would be based on the offset distances. These are 26.5-11.75 = 14.75” in the long axis, and 25.0-12.0 = 13.0” in
the short axis. The total distance to the center of the hole is V(14.75% + 13.0%) = 19.66”. The hole has a radius of
9.0”, so the distance to the corner from the edge of the hole is L, = 19.66-9.0 = 10.66”. Note again that this length
is very conservative as the majority of the thicker pads have much shorter effective lengths. For the second group

NOTES: 4. Non applicable items to be marked "N/A"

1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary

2. ltems 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation

3. Items 10 through 16 to be completed by RPP-WTP, 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187 Rev. N/A

Title of SDDR: ASME Section VIl Reinforcing Pad Tell-Tale Holes

RPP-WTP Justification (Attach extra sheets, sketches, etc., as necessary).

of pads the largest span is in the re-pads around the 8” fill ports. These re-pads have ODs of 11.5” and IDs of
8.625". The span length Ly = (11.5-8.625)/2 = 1.44”.

o  Mechanical properties: The Young’s modulus (E) will be treated as 2.8E7 PSI. This is a reasonable value to
use for E without resorting to additional references, and is more than adequate for the purposes of this evaluation.
The unit-width section moduli for this evaluation are Sy, = (1/6)T,> = (1/8) * (1.25)° = 0.260 in, and Sys = (1/6)T,2
= (1/6) * (3/8)* = 0.023 in®.

The maximum stress in a unit-width simply-supported beam that is constructed of the worst parameters for each of the
two groups is found by:

op=(P* Lp2) /(8 *Su) = (4*10.667) / (8 * 0.260) = 219 PSI
0s=(P* L)/ (8 * Sys) = (4*1.44%) / (8 * 0.023) = 45 PSI

The CBA units use 316L stainless steel for the housings, primarily in on ASME SA-240 plate form. The siress
calculated would be surface stresses and would also be considered to be local stresses as the stresses computed
would tie within the local limit of reinforcement. Both of these conditions would warrant use of 1.5*S (where S is the
basic allowable for ASME Section VIII, Div 1 vessels, found from the tables in ASME Section II).

While the CBA datasheet shows the units to have a normal operating temp of 160 °F, they have an upset condition
maximum temperature of 300°F, so this higher temperature will be used for the purposes of determining the basic
allowable stress (S).

Per ASME B&PV, Section Il, Part D, Table 1A, the allowable value for 316L SST ASME SA-240 plate at 300°F, is

S = 16,700 PSI
So,
1.5*S =25,050 PSI

This means that the larger of the two groups produces a usage of 219/ 25,050 = 0.9%. Again, it should be noted that
a great number of conservatisms are present in the 219 PSI value, so in actuality the usage will be even smaller. This
establishes that the level of load contribution associated with a pressure build-up underneath the pads is negligible
within the design of the re-pads themselves.

In addition to assessing the additional loading on the pads themselves, an assessment needs to be made on the

NOTES: 4. Non applicable items to be marked "N/A"

1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary

2. Items 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation

3. ltems 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references EC| documents.
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187 Rev. N/A

Title of SDDR: ASME Section VIII Reinforcing Pad Tell-Tale Holes

RPP-WTP Justification (Attach extra sheets, sketches, etc., as necessary).

welds attaching the pads.

Continuing the unit-width beam approximation, the total load on the unit-width beam will be the pressure times the
span for each of the two groups. Of this total load, half will be on each end of the beam (corresponding to the weld n
the inside perimeter of the pad and the load on the outside perimeter of the pad). So the weld load P,, for each of the
groups then becomes:

Pub = (1/2) * (P * L) = (1/2) * (4*10.66) = 21.3 LBF (per inch)
Puws = (1/2) * (P * L) = (1/2) * (4*1.44) = 2.9 LBF (per inch)

Using the ASME criteria of 0.55 times the weld leg size to determine the capacity (Pw.aiowanie) Of the fillet welds (ASME
B&PV Section Viii, UW-18(d):

Puw-allowabie = 0.55 * Weld Leg * S = 0.55 * (3/8) * 16,700 PS| = 3,444 LBF per inch.

The additional usage created on the welds if pressure were to build up under the re-pads (using the worst value from
the two groups) is then 21.3 / 3,444 = 0.6%. This is an even lower increase in usage than in the re-pads themselves,
and again this is still highly conservative. This reveals that the level of load contribution associated with a pressure
build-up underneath the re-pads is also negligible within the welds attaching the re-pads.

These two assessments combine to demonstrate that the ASME Code requirement for including telltale holes external
reinforcement pads is not technically justified in the case of the LAW Carbon Bed Adsorber units, and the units may be
safely operated without inclusion of the features.

Additional Mitigating Factors:

While the above assessment shows that telltale holes are not technically justified as being necessary design features
for the CBAs, there are several additional factors relating to the operation of the CBAs which further mitigate concerns,
and potential consequences, associated with the units not including telltale holes in the reinforcing pads. Itis
appropriate to include those additional mitigating factors for consideration, so they are listed below:

- The CBA units operate under vacuum when functioning normally. Only accident scenarios provide for positive
pressure within the units, and those scenarios are expected to top out at less than 4 PSI. This means that if a feak
were to occur under any of the reinforcement pads the leak would be into the units, creating a vacuum under the pads
for normal operating scenarios. Under vacuum scenarios the reinforcement pads are drawn against the CBA housing
shell. In this configuration, positive atmospheric pressure from the room applies a load onto the outer face of the
pads. This load is then partially supported by the pad, and partially supported by the housing shell underneath the
pad. This parallel loading of the pad and the shell is the preferred load configuration, as opposed to loading only the
shell or the pad.

NOTES: 4. Non applicable items to be marked "N/A"

1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary

2. ltems 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation

3. iems 10 through 16 to be completed by RPP-WTP, 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187 Rev. N/A

Title of SDDR: ASME Section VIII Reinforcing Pad Tell-Tale Holes

RPP-WTP Justification (Attach extra sheets, sketches, etc., as necessary).

- Only three of the 16 listed nozzles have connections to them during normal operations. These include the Mercury
Analyzer nozzle, the Fire Water supply nozzle, and the 18” process nozzle. The remainder of the nozzles (the media
Fill Ports and the Bag-Out ports do not actually have anything connected to them during normal operations, so those
nozzles in particular will not see any loading other than the loading associated with pressure/vacuum in the housing,
but these nozzles have been conservatively analyzed by lonex using the nozzle loads listed in 24590-LAW-MVD-LVP-
00003 Rev. 5. Typically, on WTP vessels, these externally applied nozzle loads produce a large fraction of the
maximum stresses in the local vicinity of the nozzle (where the re-pads are located).

Test Procedures and Report Data:

The CBA units are functionally tested and witnessed by WTP Supplier Quality Representatives (SQR) further
supporting the discussion above in demonstrating suitability as fabricated to meet WTP project requirements for safety
and operation. The Inspection Test plan for LAW Carbon Beds details both witness/hold points for WTP SQR and the
tests to be performed on the units to demonstrate compliance with project requirements. A brief summary of the
witness and tests is listed below with the document submittal referenced to allow review of the complete document.
Selected relevant (for the requested deviation) test results for the test procedures listed below are attached as
supporting evidence for the acceptability of the deviation.

Selected Tests and Test Results are as follows:

* Inspection Test Plan, LAW Carbon Bed Adsorber Units (24590-QL-POA-MWK0-00001-13-00005 Rev. 00M)
WTP SQR Witness/Hold points include:

o Verification of Pressure Boundary Materials (CMTRs against Design Drawings)
First Operation witness of fit-up and welding for each WPS

First Operation witness of NDE

Positive Material Identification (PMI) on First Operation

Shop Testing - See 24590-QL-POA-MWK0-00001-13-00005 Rev. 00M for list
First Operation witness of surface preparation and coating

Obstruction Testing Witness

Final weld verification - including all pressure retaining welds

O 0O O 0O O O O O

Dimensional verification

* Housing Leak Test Results - Leak Test Bubble, Direct Pressure Technique Test Results (24590-QL-POA-
MWKO0-00001-01-00013 Rev. 00D & 24590-QL-POA-MWK0-00001-13-00005 Rev. 00M) - Appendix A

* Visual Examination Test Results - Test and Visual Examination Procedure of Weldments (24590-QL-POA-
MWKO0-00001-01-00005 Rev. 00G) - Appendix B

e Structural Capability Test Results (24590-QL-POA-MWKO0-00001-01-00018 Rev. 00A & 24590-QL-POA-
MWKO0-00001-13-00005 Rev. 00M) - Appendix C

NOTES: 4. Non applicable items to be marked "N/A"

1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary

2. Items 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation

3. Items 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187 Rev. N/A

Title of SDDR: ASME Section VIII Reinforcing Pad Tell-Tale Holes

RPP-WTP Justification (Attach extra sheets, sketches, etc., as necessary).
MWK0-00001-13-00005 Rev. 00M) - Appendix C

Conclusion:

The LAW CBA units are acceptable from a technical perspective without telltale holes in its external re-pads. The
worst case re-pad will only experience trivial additional loading as a result of any contained pressure build-up, and
other mitigating factors make technical concerns, regarding the lack of telltale holes in the CBA external re-pads, not a
credible risk for use of the CBA units. The housing leak bubble test provided assurance that a leak path did not exist
from the inside of the CBA unit through the nozzle to shell weld and the nozzle to re-pad weld or the re-pad to shell
weld. The visual acceptance of the welds indicates that the welds are of adequate quality and were not affected by
the lack of a vent hole during the fabrication process.

REQUIREMENTS REVIEW

Client Approval Required* " [OYes [XINo |E&NS Screening Required X Yes []No

Interface Resolution Required* [JYes X No

*Address these “yes” answers in the RPP-WTP Disposition Statement (above).

Affected RPP-WTP Documents:

Specification | Incorporation
Retroactive? by
[
o <3
52| 9
8 [e) 88 ‘0
Document Number Rev Remarks > 2 |00| x
24590-WTP-3PS-MWKO0-T0001 5 Section 3.1.4 X IOIX| O
24590-WTP-3PS-MV00-T0001 3 Section 3.1.1. & 3.8.2 XOIOIKX
0000
Affected Supplier Submittals:
Document Number Rev Document Number Rev
N/A N/A
NOTES: 4. Non applicable items to be marked "N/A"
1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary
2. Items 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation
3. Items 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187 Rev. N/A

Title of SDDR: ASME Section VIl Reinforcing Pad Tell-Tale Holes

Reference Documents:

Document Number Rev Document Number Rev
24590-QL-POA-MWKO0-00001-01-00018 00A 24590-QL-POA-MWKO0-00001-13-00005 ooMm
24590-QL-POA-MWKO0-00001-01-00013 00D 24590-LAW-MVD-LVP-00003 24 5
24590-QL-POA-MWKO0-00001-01-00005 00G IAAH -WTP-SE-ENS -l ~© 1 Qb Gorwor” ®

16. RPP-WTP Disposition Approval:

RE/Originator: Grant Goolsby M Buovi|

Print/Type Name - Signature O Date
Checker: Ryan Brown S ///3///
Print/Type Name (/Signature F / Date
. -
Reviewer(s): S W ase (MET) 7 It/ g Zg[
Print/Type Name i S\z}/gnature Date
Reviewer: Wade Wilcox (Vessels) M%’- Y- Mov-)
Print/Type Name Signature Date
Reviewer: N/A
Print/Type Name Signature Date
E&NS Rew_ew Anih N2 FL Rossmtinal /
(when required): . \_DuightKeahn. , -4
u Print/Type Name Signature " Date
Procurement & Subcontracts .
Representative: Debra Hanigan _@Mw /1 /1y
Print/Type Name Signatur Date
'y
Approver(s): Dave Wilsey /
Print/Type Name Signgture / Date
NOTES: 4. Non applicable items to be marked "N/A"
1. Complete instructions provided at end of form. 5. Attach additional information whenever necessary
2. Items 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation
3. Items 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references EC| documents.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063
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PROJECT: River Protection Project Waste Treatment Plant JOB NO.: 24590 SDDR:  24590-WTP-SDDR-MS-11-00187

ev.

Title of SDDR: ASME Section VIl Reinforcing Pad Tell-Tale Holes

Supplier Acknowledgement:

The Supplier accepts the RPP-WTP’s disposition herein and agrees to implement the RPP-WTP’s disposition
accordingly. Return the signed SDDR to the RPP-WTP Project Document Control (PDC).

17. Supplier
Print/Type Supplier Representative Name and Position Signature Date
NOTES: 4. Non applicable items to be marked "N/A"
1. Complete instructions provided at end of form. 5. Aftach additional information whenever necessary
2. Items 1 through 9 and 17 to be completed by Supplier 6. RPP-WTP must be notified within 5 days after detection of deviation
3. Items 10 through 16 to be completed by RPP-WTP. 7. RPP-WTP selects “Yes”, if the SDDR contains or references ECI documents.

24590-ENG-F00001 Rev 36 (Revised 4/11/2011) Ref: 24590-WTP-3DP-G04B-00063
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e , | NONCONFORMANCE REPORT
IENEX (NCR)

Rev No: 0
Rev Date: 9/15/2011

NCR No.: 910040-NCR-96 Supplier Subcontractor: N/A Total Pages:
Company Name: Bechtel National WTP-RPP PO Number: 24590-QL-POA-MWKO0-00001

Project Description: LAW Activated Carbon Bed Adsorbers

Initiated By: David Pease Date Initiated: 9/15/2011

Iltem Description: Telltale holes in reinforcing plates of nozzles attached to the outside of a vessel.

Nonconforming Condition:

Telltale holes have not been included in the design and fabrication of external nozzle reinforcement plates on the LAW
housings. In accordance with contract specifications 24590-WTP-3PS-MWKO0-T0001 Rev.4 (Activated Carbon Bed
Adsorbers), section 3.1.4 and 24590-WTP-3PS-MV00-T0001 Rev.3 (Pressure Vessel Design and Fabrication),
section 3.1.1 and 3.8.2, the LAW housings shall be designed and fabricated in accordance with. ASME Section VIil,
Div.1. In meeting the requirements of Engineering Specification 24590-WTP-3PS-MV00-T0001 Rev.3 and ASME
Section VI, Div.1, telltale holes should have been designed and fabricated for all reinforcing plates or nozzles
attached to the outside of the housings.

Current design and fabrication of the LAW housings does not meet specification and verbatim code compliance.

Disposition:

"USE-AS-IS" - The LAW Activated Carbon Bed Adsorbers have a specified positive design pressure of 4 psig and a
negative design pressure of full vacuum (-14.7 psig) per MDS 24590-LAW-MVD-LVP-00003 Rev.5. These specified
pressures are less than the minimum 15 psi required per section U-1(c)(2)(h) for implementation of the ASME Section
VIII Div.1 code. This is due to the low stresses associated with these pressures. The positive pressure specified in
the MDS is the result of a carbon bed fire and activation of the fire suppression water system. This is considered by
IONEX Engineering to be a design basis event with normal operating pressure being -96.0 in-WG.

The purpose of the telltale holes in the external reinforcement plates is to test for and to prevent pressure from
building up between the reinforcement and the pressure boundary. The inlet nozzle reinforcement plate on Unit A has
the largest surface area to generate the greatest force between the reinforcement plate and the pressure boundary. If
the maximum design pressure of -14.7 psig (full vacuum) is assumed to be positive or absolute a total force on the
plate of roughly 6000 Ibs is generated. This results in a maximum stress on the plate of 524 psi with an allowable
stress of 16,600 psi per Section VIl Div.1. The weld used to secure the reinforcement plate to the housing is a 1/2"
fillet weld. The required length of weld required to hold the plate in position is roughly 1 inch. Over 159 inches of weld
are used to secure the reinforcement plate to the housing. This allows for a safety factor of over 31 on the design of
the reinforcement plate. This safety factor is the most bounding, all other nozzle reinforcement plate designs will have
an even higher safety factor.

Given the large safety factor and maximum design pressure being specified as negative, the absence of telltale holes
in the design and fabrication poses no safety concern to the LAW Activated Carbon Bed Adsorber housings. It can
also be concluded that the lack of telltale holes will not adversely affect the form, fit, or function of the LAW Activated
Carbon Bed Adsorbers.

Submitted By: David Pease Date: 9/15/2011

Approved By: Doug Porrey Date: 9/15/2011

Action Taken:

Page 1
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APPENDI x A

BUBBLE LEAK - DIRECT PRESSURE

TEST REPORT

for

NDE-118 R1

Job No.:

910040

Customer Order No.:

24590-QC-POA-MKW0-

0000]

Unit Serial No,:

00001 A/B

Acceptance Criteria:

No continuous bubble
formation within 10seconds.

Test Instrument Data

Tool No. Description Cal. Date Cal. Due Date
115 Fluke Multimeter 8/12/11 /12/12
162 Fluke pressure/vacunum module model PV350 2/25/11 2/25/12
143 Extech Light Meter 3/4711 3/4/12

Bubble Solution/Lot No: | 082311

Acquked Test Data

[nstrument Location:

IONEX Blank off

Beginning Pressure Held:

positive 5.2 PSI

Ending Pressure Held:

positive 5.2 PSI

Duration of Test:

7.5 hours

Test Results (Report Conditions Observed)

Prior to testing, verification of lighting was taken. Reading for LED head lamp 3260ft.candles,

LED Mag-Lite 2996 ft.candles.Direct pressure was added gradually to positive 5.2 PSL.

Prior to examination , pressure was held at positive 5.2 PSI ,a soak time of 15 minutes.

Reading of surface temperature was taken on the date of 9/14/11 at 63 degrees Fahrenheit on Unit

A. Bubble Solutions applied to all pressure boundary welds and two inches of parent metals

adjacent to completed welds, No leaks were found ar time of inspection. Surface temperature of 18" pipes read at

61 degrees Fahrenheit. Bubble solutions applied to all pressure boundary welds and two inches of parent metals

adjacent to completed welds.No leaks were found at time of inspection. Tesling on date of 9/15/11 on Unit B,

Pressure was held at positive 5.2 PS8}, a soak time of 15 minutes. Prior to examination, surface temperature reading

at 66 degrees Fahrenheit. Bubble solutions applied to all pressure boundary welds and two inches

of parent metals adjacent to completed welds. No leaks were found at time of inspection,

i

Accept [ ] Reject
- a_,J- 6* b
Performed By: LT } [+ * Level: ;Z_Z: Date: 9/15/11
f el
Approved By: /. “-QL ,0 Level:  A/fd Date: fL;/ zgf fe
N { 1

Form No.: NDE-118-

Ri-directpressuretest-pl
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B -WTP- 5PPR-mS-1 - DT
24590 - WT- 57 Arzennix C

STRUCTURAL CAPABILITY
- TEST REPORT
for
42-071 RO
910040 24590-QL-POA-MWKO-
Job No.: , Customer Order No.: 00001
00001A, 000018 No permanent distortion or
deformation, nor breach of
Unit Serial No.: Acceptance Criteria; mtegrity
Test Instrument Data
Tool No. Description Cal. Date Cal. Due Date
115 Fluke Multimeter 8/12/11 8/12/12
162 Fluke pressure/vacuum module _2/25/11 2/25/12
TM-4A KOBALT tape measure 8/22/11 9/22/11
Acquired Test Data
Instrument Location: Vi sch.d0 flange, downstream section, Unit A
Beginning Pressure Held:  -12.1 PSI, negative pressure
Ending Pressure Held: -12.1 P8}, negative pressure
Duration of Test: 3 hours and 22 minuates

Test Results (Report Conditions Observed)

Dimensions were taken prior to depressurizing housings and recorded. All valves and dampers

were opened for test. Tonex’s provided gaskets were installed on fill port nozzles and man-way

covers. All flanges and blank offs held in place with Temporary fasteners.

Inlet and outlet flanges were sealed using a temporary 1/2” thick blank off and sealed with

temporary gasket and fasteners. Housing gradually depressurized to achieve the -12.1 PSI test

pressure During depressurization, a complete walk through was performed to verify tightness

of all flanges, blank-offs and gaskets. Housing was depressurized to negative -12.1 PSI,

dimension was taken under pressure. Pressure was released and dimension was taken.

At time of inspection no permanent distortion or deformation nor breach of integrity of pressure

boundary. Weldment and dimensions returned within tolerances as per IONEX design drawings.

Dimension was taken with tape measure and plum bobs attached to housings.

See attached dimensions records of measurements and reference drawings for locations of plum

bobs.
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APPENDIX C
Negative -12.1 PSI

Unit A Before During After Movement Permanent
Front Wall 7/8" 15/16" 7/8" 1/16" 0

Down Stream | 1" 1-1/16" 1" 1/16" 0

Back Wall 1-1/16" 1-1/16" 1-1/16" 0 0

Up Stream 1-1/16" 1-1/8" 1-1/16" 1/16" 0

Top 5-1/16" 5-1/16" 5-1/16" 0 0

Bottom 37-7/16" 37-1/2" 37-7/16" 1/16" 0

Unit B Before During After Movement Permanent
Front Wall 15/16" 15/16" 15/16" 0 0

Down Stream | 7/8" 15/16" 7/8" 1/16” 0

Back Wall 3/4" 7/8" 3/4" /8" 0

Up Stream 15/16" i" 15/16" /16" 0

Top 4-15/16" 4-7/8" 4-7/8" 1/16" 1/16"
Bottom 37-3/8" 37-7/16" 37-3/8" 1/16" 0

Form No.: 42-071-Ro-structuralcap-p2
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STRUCTURAL CAPABILITY

TEST REPORT
for
42-071 RO
24590-QL-POA-MWKU(-
Job No.: Customer Order No.: 00001
00001A, 00001B No permanent distortion or
deformation, nor breach of
Unit Serial No.: Acceptance Criteria: integrity
Test Instrument Data
Tool No. Deseription Cal. Date Cal. Due Date
115 Fluke Multimeter 8/12/11 8/12/12
162 Fluke pressure/vacuum module 2/25/11 2/25/12
TM-4A KOBALT tape measure 8/22/11 9/22/11
Acquired Test Data
Instrument Location: ¥ sch.40 flange, downstream section, Unit A
Beginning Pressure Held: 5.1 PSI, positive pressure
Ending Pressure Held: 5.0 PSI, positive pressure
Duration of Test: 18 minufes

Test Results (Report Conditions Observed)
Dimensions were taken prior to pressurizing housings and recorded. All valves and dampers
were opened for test. lonex’s provided gaskets were installed on fill port nozzles and man-way
covers. All flanges and blank offs held in place with Temporary fasteners,
Inlet and outlet flanges were sealed using a temporary 1/2” thick blank off and sealed with
temporary gasket and fasteners. Housing gradually pressurized to achieve the 5.0 PS] test pressure
During pressurization, a complete walk through was performed to verify tightness of all flanges,
blank-offs and gaskets. Leak tightness of flange gaskets checked by performing a bubble leak test.
Housing was pressurized to positive 5.0 PSI, dimension was taken under pressure. Pressure was
released and dimension was taken. At time of inspection no permanent distortion or deformation
nor breach of integrity of pressure boundary. Weldment and dimensions returned within
tolerances as per IONEX design drawings. Dimension was taken with tape measure and plum
bobs attached to housings. See attached dimensions records of measurements and reference
drawings for locations of plum bobs.
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Positive 5.0 PSI

Unit A Before During After Movment
Front Wall 7/8" 13/16" 7/8" 1/16"
Down Stream 1" 15/16" 1" 1/16"
Back Wall 1-1/16" " 1-1/16" 1/16"
Up Stream 1-1/16" 1-1/16" 1-1/16" 0
Top 5-1/16" 5" 5-1/16" 1/16"
Bottom 37-7/16" 37-3/8" 37-7/16" 1/16"
Unit B Before During After Movment
Front Wall 15/16" 7/8" 15/16" 1/16"
Down Stream 7/8" 13/16" 7/8" 1/16"
Back Wall 3/4" 3/4" 314" Q.
Up Stream 7/8" 3/4” 7/8" 1/8”
Top 4-15/16" 4-15/16" 4-15/16" 0
Bottom 37-3/8" 37-3/8" 37-3/8" 0

Form No.: 42-071-R0-structuraleap-p2

7774'0F4’



