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IQRPE Reports  
 

 
Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   
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Drawings and Documents 
Attachment 51 – Appendix 8.11 

Pretreatment Building 
IQRPE Reports 

The following drawings have been incorporated into Appendix 8.11 and can be viewed at the Ecology Richland 
Office.  New drawings are in bold lettering. 

Drawing/Document Number Description 
24590-CM-HC4-HXYG-00138-01-01, Rev 0 IQRPE Integrity Assessment Report for Secondary Containment El. -45

24590-CM-HC4-HXYG-00138-01-02, Rev 00C IQRPE Integrity Assessment Report for Below Grade PWD Ancillary 
Equipment 

24590-CM-HC4-HXYG-00138-01-07, Rev 00B IQRPE Integrity Assessment Report for Below Grade PWD Tanks 
24590-CM-HC4-HXYG-00138-01-13, Rev 00A IQRPE Integrity Assessment Report for El. 28 Secondary Containment 

24590-CM-HC4-HXYG-00138-01-15, Rev 00A 
IQRP Integrity Assessment Report for Below Grade PWD Transfer 
Lines, Secondary Containment, Ancillary Equipment and Corrosion 
Assessment 

24590-CM-HC4-HXYG-00138-01-18, Rev 00A IQRP Integrity Assessment Report for UFP Vessels 
24590-CM-HC4-HXYG-00138-02-00013, Rev 00A IQRPE Integrity Assessment Report for PWD Ancillary Equipment 
24590-CM-HC4-HXYG-00138-02-00014, Rev A IQRP Integrity Assessment Report for PWD-VSL-00015/16/44 
24590-CM-HC4-HXYG-00138-02-00015, Rev 00A IQRPE Integrity Assessment Report for RLD-VSL-00017A/B 
24590-CM-HC4-HXYG-00138-02-00017, Rev 00A IQRP Integrity Assessment Report for El. 0 RLD Ancillary Equipment 

24590-CM-HC4-HXYG-00138-02-00019, Rev 00A IQRPE Integrity Assessment Report  FEP Vessels, Miscellaneous 
Treatment Units, and Ancillary Equipment 

24590-CM-HC4-HXYG-00138-02-00020, Rev 00A IQRPE Integrity Assessment Report for FEP-VSL-00017A/B, FEP-
VSL-00005, FEP-SEP-00001A/B, and FEP-RBLR-00001A/B 

24590-CM-HC4-HXYG-00138-02-00021, Rev 00A IQRPE Integrity Assessment Report for TLP Ancillary Equipment 

24590-CM-HC4-HXYG-00138-02-00022, Rev 00A IQRPE Integrity Assessment Report for El. 56 Miscellaneous Treatment 
Units Secondary Containment 

24590-CM-HC4-HXYG-00138-02-00023, Rev 00A IQRPE Integrity Assessment Report for TLP Miscellaneous Treatment 
Units and Vessels 

24590-CM-HC4-HXYG-00138-02-00027, Rev 00A IQRPE Integrity Assessment Report  for RDP-VSL-00002A/B/C 
24590-CM-HC4-HXYG-00138-02-00028, Rev 00A IQRPE Integrity Assessment Report  RDP Ancillary Equipment 

24590-CM-HC4-HXYG-00138-02-00031, Rev 00A IQRPE Integrity Assessment Report for El. 77 Miscellaneous Treatment 
Units Secondary Containment 

24590-CM-HC4-HXYG-00138-02-00033, Rev 00A IQRPE Integrity Assessment Report  for CXP Vessels 
24590-CM-HC4-HXYG-00138-02-00034, Rev 00A IQRPE Integrity Assessment Report   El. 0 CXP Ancillary Equipment 
24590-CM-HC4-HXYG-00138-02-00035, Rev 00C IQRPE Integrity Assessment Report  El. 0 PVP Ancillary Equipment 
24590-CM-HC4-HXYG-00138-02-00036, Rev 00A IQRPE Impendent Assessment Report  for CNP-VSL-00001/3/4 
24590-CM-HC4-HXYG-00138-02-00037, Rev 00B IQRPE Impendent Assessment Report  for CNP Ancillary Equipment 
24590-CM-HC4-HXYG-00138-02-00040, Rev 00A IQRPE Integrity Assessment Report for RDP-VSL-00004 

24590-CM-HC4-HXYG-00138-02-00041, Rev 00A IQRPE Integrity Assessment Report El. 0 RDP-VSL-00004 Ancillary 
Equipment 

24590-CM-HC4-HXYG-00138-02-00045, Rev 00B IQRPE Integrity Assessment Report  CNP Miscellaneous Treatment 
Units 

24590-CM-HC4-HXYG-00138-02-00046, Rev 00A IQRPE Impendent Assessment Report  for PJV-VSL-00002 

24590-CM-HC4-HXYG-00138-02-00047, Rev 00A IQRPE Impendent Assessment Report  for El. 0 PJV Ancillary 
Equipment 

24590-CM-HC4-HXYG-00138-02-00051, Rev 00A IQRPE Integrity Assessment Report  for PVP-VSL-00001, 
PVP-SCB-00002 

24590-CM-HC4-HXYG-00138-02-00054, Rev 00A IQRPE Integrity Assessment Report for TLP-VSL-00009A/B 
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Drawing/Document Number Description 

24590-CM-HC4-HXYG-00138-02-00057, Rev 00A IQRPE Integrity Assessment Report for E1. -2'.0" RLD Tanks 
RLD-TK-00006 A/B 

24590-CM-HC4-HXYG-00138-02-01A, Rev A IQRPE Integrity Assessment Report for El. 0 Secondary Containment 

24590-CM-HC4-HXYG-00138-02-02, Rev 00A IQRPE Integrity Assessment Report for FRP Ancillary Equipment, 
Rev. 1 

24590-CM-HC4-HXYG-00138-02-03, Rev 00B IQRPE Integrity Assessment Report for FRP-VSL-00002A/B/C/D 
24590-CM-HC4-HXYG-00138-02-04, Rev 00B IQRPE Integrity Assessment Report for TCP-VSL-00001 
24590-CM-HC4-HXYG-00138-02-05, Rev 00A IQRPE Integrity Assessment Report for TCP Ancillary Equipment 
24590-CM-HC4-HXYG-00138-02-06, Rev 00A IQRPE Integrity Assessment Report for UFP Ancillary Equipment 
24590-CM-HC4-HXYG-00138-02-09, Rev 00A IQRPE Integrity Assessment Report for HLP Ancillary Equipment 

24590-CM-HC4-HXYG-00138-02-10, Rev 00A IQRPE Integrity Assessment Report for HLP-VSL-00022, 00027A/B, 
and 00028 

RESERVED RESERVED 
 











































































Pretreatment Facility (PTF) Below Grade Plant Wash Disposal System Ancillary Equipment
Information assessed I·YIN I·:sourceotlntormauon:

Rev 3

Ancillary equipment design
standards are appropriate and
adequate for the equipment's
intended use.

If the ancillary equipment to be used
is not built to a design standard, the
design calculations demonstrate
sound engineering principles of
construction.

Y

N/A

24590-WTP-DC-PS-OI-00I, Rev 1, Pipe Stress Design
Criteria;
24590-WTP-DC-PS-OI-002, Rev I, Pipe Support
Design Criteria;
24590-PTF-M6-PWD-P0002, Rev I, Drawing, P&ID
PTF Plant Wash & Disposal System Effluent Collection
PWD-YSL-00033/00043/00044 (Q);
24590-PTF-M6-PWD-P0041, Rev I, Drawing, P&ID
PTF Plant Wash & Disposal System C2 Area Floor
Drains Collection Vessel;
24590-PTF-M6-PWD-P0043, Rev 1, Drawing; P&ID
PTF Plant Wash & Disposal System C3 Area Floor
Drains;
24590-PTF-3YD-PWD-0000l, Rev 0, System
Description for Plant Wash and Disposal System PWD
and Radioactive Liquid Waste Disposal System RLD;
COGEMA-IA-009, current revision, Structural Integrity
Assessment of the Pretreatment Facility Below Grade
Plant Wash and Disposal System Tanks

24590-WTP-DC-PS-OI-001, Rev I, Pipe Stress Design
Criteria;
24590-WTP-DC-PS-OI-002, Rev 1, Pipe Support
Design Criteria.
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The ancillary equipment evaluated in this integrity assessment
of the PTF Plant Wash and Disposal System is the ancillary
equipment associated with tanks PWD-YSL-00033/-00043/
00046. Design standards for tank internal equipment arc
discussed in COGEMA IA-009, the integrity assessment for the
Plant Wash and Disposal System tanks.

Pipe Stress Design Criteria identifies ASME B31.3 as the
design code for piping systems ofthe WTP. Due to more
stringent seismic requirements, the design criteria includes
methodology provided in ASME Section III Code to
supplement the design rules of ASME B31.3 Code for SC-I and
SC-II piping. SC-III or SC-IY piping systems will be designed
per VBC for seismic loads. Table 1 in Pipe Stress Design
Criteria identifies categories of piping and the applicable
design code and analysis methods, seismic loads and seismic
analysis methods, and acceptance criteria. The codes and
methods identified in Table 1 are appropriate for piping
containing aqueous mixed waste over the range of conditions
identified for this system.
Pipe Support Design Criteria considers significant loadings
identified in B31.3 and identifies ASME Section III as the
applicable code for SC-l through SC-IV linear pipe supports.
These are appropriate loadings and codes for linear pipe
supports of an aqueous mixed waste piping system over the
range of conditions identified for this system.

The ancillary equipment is built to design standards. The WTP
piping is to be designed per ASME B31.3 supplemented by
ASME Section III, and the VBC as identified in the Pipe Stress
Design Criteria. The piping supports are designed using load
ratings for Component Standard type pipe supports and are
otherwise designed using allowables from ASME Section III.



Pretreatment Facility (PTF) Below Grade Plant Wash Disposal System Ancillary Equipment
InfoI1IlationaSsess~d<,,;; ,; !:;Y!N;I';;; '" I

COGEMA-IA-002, Rev 3

Ancillary equipment has adequate
strength at the end of its design life
to withstand the operating pressure,
operating temperature, thermal
expansion, and seismic loads.
Equipment is protected against
physical damage and excessive stress
due to settlement, vibration,
expansion, or contraction.

Y

24590-WTP-DC-PS-01-00I, Rev I, Pipe Stress Design
Criteria;
24590-WTP-DC-PS-OI-002, Rev I, Pipe Support
Design Criteria;
24590-WTP-PER-M-02-002, Rev 0, Materials for
Ancillary Equipment;
24590-PTF-3YD-PWD-0000I, Rev 0, System
Description for Plant Wash and Disposal System PWD
and Radioactive Liquid Waste Disposal System RLD;
24590-WTP-DB-ENG-OI-00I, Rev 0, Basis of Design.
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For piping design, rules for consideration of operating pressure,
operating temperature, thermal expansion, and seismic loads
are provided by ASME B31.3 (ASME B31.3 is identified as the
design code for WTP in Pipe Stress Design Criteria). ASME
B31.3 includes vibration, settlement and corrosion allowance as
design considerations. The ASME Section III Code is used to
supplement the design rules of the ASME B31.3 Code to
provide appropriate seismic design requirements. Pipe Support
Design Criteria considers all significant loadings identified in
ASME B31.3.

The required design life of40 years for ancillary equipment is
identified in the Basis of Design. Components in non
maintainable areas are to be designed to last the entire design
life of the plant. Corrosion analyses and Mechanical Data
Sheets for the vessels, and vessel internal equipment, identify
corrosion allowances for a 40 year life. Materials for Ancillary
Equipment identifies a conservative approach such that
ancillary equipment downstream of a source vessel is
constructed of the same or better material and with the same
corrosion allowance as the source vessel itself. Since the
vessels all have detailed corrosion analyses, using the same or
better materials ensures that the material will be appropriate for
the wastes for the entire design life. If the material for the
ancillary equipment is to be different from the source vessel, an
analysis by the materials group is required (Materials for
Ancillary Equipment).



Pretreatment Facilitv (PTF) Below Grade Plant Wash Disposal System Ancillary Equipment
"Source oflrifonnation":/';' ,< I'I - -- - ,

Ancillary equipment supports are
adequately designed,

Seams and connections are
adequately designed.

y

y

24590-WTP-DC-PS-OI-002, Rev 1, Pipe Support
Design Criteria;
24590-WTP-PL-PS-OI-00I, Rev 1, Verification and
Validation Test Plan for Bechtel's MEI50 Pipe Support
Family of Programs (PCFAPPS);
24590-WTP-VV-PS-OI-00I, Rev 1, Verification and
Validation Report for MElOI, Linear Elastic Analysis
of Piping Version N6.
COGEMA-IA-009, current revision, Structural Integrity
Assessment of the Pretreatment Facility Below Grade
Plant Wash and Disposal System Tanks.

24590-WTP-DB-ENG-OI-00I, Rev 0, Basis of Design;
24590-WTP-DC-PS-OI-00I, Rev. 1, Pipe Stress Design
Criteria.
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The Pipe Support Design Criteria considers the significant
loadings (operating pressure, operating temperature, thermal
expansion, vibration, settlement and seismic loads). Supporting
components are to be designed to allow a minimum of heat to
be transferred to the building structures (building structure not
to exceed 150 deg F for concrete and 200 deg F for steel, Pipe
Support Design Criteria). The Design criteria specifically
addresses component standard type pipe supports, linear type
pipe supports, design of welds, attachments to building
structures, requirements for bolted joints, loads, load
conditions, allowable stresses, clearances, multiple pipe frame
supports, and clamps and attachments to pipe.

Loads are evaluated against the design criteria provided in
ASME Section III (using allowable limits for normal load
conditions for SC-I1SC-II supports and allowable limits for
faulted load conditions for SC-III/SC-IV supports). Analysis is
by manual calculation or approved computer programs. The
subjects covered in Pipe Support Design Criteria and the use of
ASME Section III design criteria are appropriate and adequate
for an aqueous mixed waste piping system over the range of
conditions identified for this system. Use ofapproved and
validated computer programs to analyze piping designs is
appropriate.
Design standards for vessel internal equipment supports are
discussed in COGEMA-IA-009, the integrity assessment for the
Plant Wash and Disposal System tanks.

The Basis of Design states that in-cell and in-cave process and
service piping connections will be designed to minimize the
potential for liquid waste leakage or seepage when
disconnected. Basis of Design also states that in-cell pipework
that is non-maintainable will be fully welded. Pipe Stress
Design Criteria specifies ASME B31.3 design code for the
piping systems supplemented by ASME III, Div. 1 for seismic
design. ANSI BI6.5 is applied for flange designs. Welding is
per ASME B31.3 and ASME IX. These are appropriate basis
of design and design codes for the aqueous mixed waste piping
system being evaluated.



Pretreatment Facility (PTF) Below Grade Plant Wash Disposal System Ancillary Equipment
.. Inlonnationa.ssessed I\'YIN·J; nc: I

COGEMA-IA-002, Rev 3

The system will withstand the effects
of frost heave.

24590-PTF-3YD-PWD-0000I, Rev 0, System
N/A IDescription for Plant Wash and Disposal System PWD

and Radioactive Liquid Waste Disposal System RLD.

The ancillary equipment considered in this assessment is
located below grade at the (-) 19'-0" and (-) 45'-0" elevations of
the Pretreatment Facility. These locations are below the frost
line.

Characteristics of the waste to be
stored or treated have been identified
(ignitable, reactive, toxic, specific
gravity, vapor pressure, flash point,
temperature)

Ancillary equipment is designed to
handle the wastes with the
characteristics defined above and any
treatment reagents.

Y

Y

24590-PTF-3YD-PWD-0000I, Rev 0, System
Description for Plant Wash and Disposal System PWD
and Radioactive Liquid Waste Disposal System RLD;
24590-WTP-PSAR-ESH-OI-002-02, Rev. 0,
Preliminary Safety Analysis Report to Support
Construction Authorization; PT Facility Specific
Information.

24590-WTP-PER-M-02-002, Rev 0, Materials for
Ancillary Equipment.
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The ancillary equipment considered in this assessment will
handle wastes with the same characteristics as do the source
vessels. Operating pressures for ancillary equipment will be
different from those of the vessels, enveloping pressures and
temperatures are reflected in the pipe class assigned to each
pipe run.
Mechanical Systems Data Sheets for the source vessels contain
information on the characteristics of the waste carried by the
downstream ancillary equipment (refer to the integrity
assessment of the source vessel for waste characteristics for
each pipe run).

The Preliminary Safety Analysis Report (PSAR) provides a
summary ofpotential hazardous conditions associated with
each Pretreatment Facility vessel and the design provisions that
are to be used to provide adequate control of each hazard.
These hazards range from flammable gas accumulations in the
vapor space of the PWD tanks to criticality. Design provisions
for control of these hazards are listed in the PSAR. For
example, the Pretreatment Vessel Vent Process System
provides flammable gas dilution and control in the PWD tanks
and ancillary equipment. A facility wide grounding system is
furnished to control ignition sources in the same tanks and
ancillary equipment.

As noted in the adjacent entry above, source vessels are
designed to store the waste and treatment reagents (if any) that
they receive. The ancillary equipment materials that contact
the waste are to be equal to or better than the upstream vessel.



Pretreatment Facility (PTF) Below Grade Plant Wash Disposal System Ancillary Equipment COGEMA-IA-002, Rev 3
Information assessed YrN k' -,. -,

The Basis of Design identifies a service design life of40 years
for the ancillary equipment. All non-maintainable items will be

The pH range of the waste, waste designed to last the life of the facility.

temperature, and the corrosion The Materials for Ancillary Equipment document requires that

behavior of the structural materials the material selection and corrosion/erosion allowances for

are adequately addressed. Ancillary
24590-PTF-3YD-PWD-00001, Rev 0, System ancillary equipment in contact with the waste will be equal to

equipment material and protective
Description for Plant Wash and Disposal System PWD or better than the material and corrosion allowance of the waste

coatings ensure the ancillary
and Radioactive Liquid Waste Disposal System RLD; source vessel.

equipment structure is adequately Y
24590- WTP-PER-M-02-002, Rev 0, Materials for
Ancillary Equipment; The pH range and temperature ofthe waste are identified on

protected from the corrosive effects
24590-WTP-3PS-NNOO-TOOOI, Rev 0, Engineering the mechanical data sheets for the source vessels. Corrosion

of the waste stream and external
Specification for Hot and Anti-Sweat Thermal interactions with the materials are addressed by the corrosion

environments. The protection is
Insulation. reports for the upstream vessels (refer to the integrity

sufficient to ensure the equipment assessments for the source vessels).
will not leak or fail for the design life The Thermal Insulation specification requires that all insulating
of the system. materials used in the building be pre-approved for use on

austenitic stainless steel in accordance with applicable ASTM
procedures and tests.

ASME B31.3 is the code for the WTP piping. Consideration of
corrosion, including corrosion allowance, is a mandatory
requirement of ASME B31.3. As noted above, the required

24590-WTP-PER-M-02-002, Rev 0, Materials for
service life of40 years is identified in the Basis of Design and

Corrosion allowance is adequate for
Ancillary Equipment;

System Description. An appropriate corrosion aIlowance for a
the intended service life of the Y 40 year service life is identified on the Mechanical Data Sheets
ancillary equipment.

24590-WTP-DC-PS-01-001, Rev. I, Pipe Stress Design
and corrosion reports for each of the source vessels. The

Criteria.
Materials for Ancillary Equipment document requires that
downstream ancillary equipment is to be constructed of equal
or better materials, and with the same corrosion allowance as
the source vessel.

50f7



Pretreatment Facility (PTF) Below Grade Plant Wash Disposal System Ancillary Equipment
. Information assessed;' " (:.' I'·YIN' I· ...;,". "0" ·.. {O_.c..;;._';.Cl..:C_....:..;..:·"';..··.•.>·,. <.;0;.

COGEMA-IA-002, Rev 3

Pressure controls (vents and relief
valves) are adequately designed to
ensure pressure relief if normal
operating pressures in the tank are
exceeded.

Maximum flows and any unusual
operating stresses are identified

y

y

24590-WTP-DC-PS-OI-00I, Rev. 1, Pipe Stress Design
Criteria.

24590-PTF-M5K-YI7T-0000I, Rev B, Simplified
Process Flow Diagram Pretreatment Facility (Sheet lof
2);
24590-PTF-M5K-Y1 7T-00002, Rev B, Simplified
Process Flow Diagram Pretreatment Facility (Sheet 2 of
2);
24590-PTF-M5-VI7T-P0022002, Rev I, Process Flow
Diagram Pretreatment Plant Wash and Drain System
PWD;
24590-WTP-DB-ENG-OI-00I, Rev 0, Basis of Design.

6 of?

Pressure controls related to the PWD- YSL-00033/-00043/
00046 vessels themselves are discussed in their structural
integrity assessments.
ASME B31.3 is the design code for the WTP piping. ASME
B31.3 requires provision be made to safely contain or relieve
any pressure to which the piping may be subjected. ASME
B3 1.3 piping not protected by a pressure relieving device, or
that can be isolated from a pressure reliving device must be
designed for at least the highest pressure that can be developed.

The expected flow paths for the ancillary equipment are
identified on the Process Flow Diagrams. The maximum flows
will be determined later in detail design; however, ASME
B3I.3 requires piping to be designed to the highest pressure
that can be developed assuring that maximum operating
stresses remain within code allowables.



Pretreatment Facility (PTF) Below Grade Plant Wash Disposal System Ancillary Equipment COGEMA-IA-002, Rev 3

Ancillary equipment is designed with
secondary containment that is
constructed of materials compatible
with the waste and of sufficient
strength to prevent failure (pressure
gradients, waste, climatic conditions,
daily operations), provided with a
leak-detection system, and designed
to drain and remove liquids.

Y

24590-PTF-M6-PWD-P0002, Rev 1, P&ID-PTF Plant
Wash & Disposal System Effluent Collection PWD
VSL-00033/00043/00044 (Q);
24590-PTF-M6-PWD-P0041, Rev 1, P&ID-PTF Plant
Wash & Disposal System C2 Area Floor Drains
Collection Vessel;
24590-PTF-M6-PWD-P0043, Rev 1, P&ID-PTF Plant
Wash & Disposal System C3 Area Floor Drains;
24590-PTF-3YD-PWD-0000I, Rev 0, System
Description for Plant Wash and Disposal System PWD
and Radioactive Liquid Waste Disposal System RLD;
24590-WTP-DB-ENG-OI-00I, Rev 0, Basis of Design.

7of7

The ancillary equipment considered in this assessment is
located below grade within the Pretreatment facility. Tanks
00033 and -00043 are located in a (-) 45'-0" elevation pit with
limited remote access. Tank -00046 is located in a C3 cell of
the Pretreatment facility at elevation (-) 19'-0". Secondary
containment for ancillary equipment within the cells is
provided by the liners and sumps within the cells. The liners
and the sumps are discussed separately in the PTF below grade
secondary containment integrity assessment.
Where process pipes exit cells, the secondary containment is to
be either a co-axial pipeline system or an appropriately lined
enclosure. All secondary containments will be provided with
leak detection systems. The P&ID indicates that RLD drain
lines to PWD from the High-Level Waste building are coaxial
lines with leak detection.
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March 31, 2003

T. A. O'Toole
Bechtel National, Inc.
Waste Treatment Plant
2435 Stevens Center
Richland, Washington 99352

Dear Ms. O'Toole:

COGEMA-03-0101 .

STRUCTURAL INTEGRITY ASSESSMENT OF THE PRETREATMENT FACILITY
BELOW GRADE PLANT WASH AND DISPOSAL SYSTEM ANCILLARY EQUIPMENT

The integrity assessment has been completed per the contract requirements and is
attached for your use. The assessment found the design intent is sufficient to ensure the
ancillary equipment will be adequately designed and that the ancillary equipment will
have sufficient structural strength, compatibility with the waste(s) to be stored or treated,
and corrosion protection to ensure that they will not collapse, rupture, or fail.

If you have any questions, please contact me at (509) 376-5445, or via facsimile at (509)
372-0504.

Sincerely,

K. V. Scott, Manager
Facilities, Structures & Components

kid

Attachment

cc: D. C. Pfluger wI attachment

2425 Stevens Center Place, Second Floor. Richland, Washington 99352 Tel: (509) 372-3572 - Fax: (509) 372-3169
COGEMA Engineering Corporation















































































Pretreatment Facility (J'TF) Ultrafiltr ation Process Syste m,
Ultrafilters, UFP-FILT-OOOOJ , 2, 3 AlB

COGEMA-IA-029, Rev. 0

'" Scope of this Integrity
This integrity assessment includes :

Co
e The six Ultrafi ltration Process System, Ultrafilters: UFP-FILT-0000 1, 2, 3 AlB which are located in the... Assessmenten process cells at Elevation 0'-0" in the Pretreatment Faci lity.

Drawings:
24590-PTF-PI-PO lT-POOO l , Rev. 2, Pretreatment Facility General Arrangement Plan at El. 0'-0";
24590-PTF-PI-POlT-P0008, Rev. 3, Pretreatment Facility General Arrangement Section B-B;
24590-PTF-PI -PO lT-P0009, Rev. 6, Pretreatment Facility General Arrangement Section C-C;
24590-PTF-PI-PO lT-POO I4, Rev. 5, Pretreatment Facility General Arrangement Sect. L-L and K-K;
24590-PTF-P I- PO lT-P00 15, Rev. 5, Pretreatment Facility General Arrangement Sect. M-M and N-N;
24590-PTF-M5-V 17T-POOI0, Rev. 0, Process Flow Diagram Ultrafiltration System UFP;
24590-PTF-MV-UFP -P0003, Rev. 0, Equipment Assembly Ultrafiltration Fced Vessel.,
(UFP-VSL-00002A) ;"...c Drawings and 24590-PTF-MV-UFP-P0004, Rev. 0, Equipment Assembly Ultrafiltration Feed Vessel'".. Mechanical Data Sheets (UFP-VSL-00002B);~... 24590-PTF-MV-UF P-P0005 , Rev. 0, Equipment Assembly Ultrafilter Permeate Vessela::
(UFP-VSL-00062A);
24590-PTF-MV-UF P-P0006 , Rev. 0, Equipment Assembly Ultrafilter Permeate Vessel
(UFP-VSL-00062B);
24590-PTF-MV-UF P-P0007, Rev. 0, Equipment Assembly Ultrafilter Permeate Vessel
(UFP·VSL-00062C).

Mechanical Data Sheets:
24590-PTF-MLD-UFP·P0007, Rev. I, Ultrafilter (UF P-FILT-00001, 2, 3 AlB)

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source

Summary of Assessment
of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the
design intent fully satisfies the requirements of Washington Administrat ive Code, WAC-173-303-640,
Dangerous Waste Regulations.

Page I of29



Pretreatment Faci lity (PTF) Ultrafilt r ation Process System,
Ultrafilters, UFP-F ILT-OOOOI, 2, 3 AlB

COGEMA-IA-029, Rev. 0

AssessmentInformation Assessed Source of Information

Drawings listed above under References',
The UFP system Ultrafiltc rs (UFP-FILT-OOOO I, 2, 3 A/B)

Mechanical Data Sheets listed above under
References;

are classi fied as vessels. The Ultafilters and all
appurtenances are to be designed to the ASM E Section VIII

24590 -PTF-3PS-MLFP-TPOO I, Rev.I ,
Division I rules which are appropriate for pressure vessels '

Engineering Specification for Ultrafilters;
operating with mixed waste solutions over the pressure and

24590-WTP-3 PS-MVOO-TPOOI, Rev. I,
temperature ranges specified for these vessels.

Engineering Specifica tion for Pressure
Supplementary requirement s are specified in the

Vessel Design and Fabrication; Engi?ee~ng Spe.cificat~on for Pressure Vessel Design and

24590-WTP-3PS-MVOO-TP003, Rev. I,
Fabricat ion and In Engineering Specification for Ultrafilte rs.

Engineering Specifi cation for Pressure
Supplementa~ requirement s address pressure vessel fatigue

Vesse l Fatigue Analysis;
analysis, posttive material identifica tion, lifting attachment

24590 -WTP-3 PS-MVB 2-TOOO I, Rev. I,
design, equipment drop evaluation, fabrication tolerances

Engineering Specification for Welding of
acceptable welding procedures for the vessel and '

c Vessel design standards Pressure Vessels, Heat Exchangers and
appurtenanc~s , welder qua lifications and testing records,.. are appropriate and Boilers;
NI?E rnspecnons and records, and lifting, packaging,

'w;.. adequate for the vessel's 24590-WTP-3PS-GOOO-TP002, Rev. 2,
shipping, handling and storage requirements. The Ultrafilter

Q
intended use. Positive Materia l Identification (PMI);

internals are subject to cyclic loading of filling and back

24590 -WTP -3PS-GOOO-TOOOI, Rev. 0,
flushing op.eratlOns considered to be fatigue loading . Heal

General Specifi cation for Supplier Quality
exchanger lIl?ustry standards properly address fatigue and

Assurance Progra m Requirements;
corrosion fatigue. These are adequate and acceptabl e design

24590-WTP-3PS-MOOO-T0002, Rev. I,
standards for the intended usc of the vessels . The UFP

General Specification for Mechanical
Ultrafiltcrs (UFP-FILT-OOOOI , 2, 3, N B) assemb lies are

Handling Equipment Design and
horizontal vessels with a 16.75 in. OD and a horizontal

Manufacture;
length of 150 in. including the lOin. Grayloc connectors at

24590-PTF-3YD-UFP-0000 I, Rev. 0,
both ends and are supported on two saddles . Each Ultrafilter

System Descript ion for Ultrafiltration
assembly has a welded tube bundle (24 1 filter

Process System (UFP);
tube/clements) made up of96 in. long x 0.50 in. 10/ 0.625

SDCN No. 24590-PTF-3YN-UFP-0000 I
in. 0 0 porous tubes. The material for Ultrafilter and filter

System Descript ion for Ultrafiltration '
tube assembly is SA-240 316L stainless steel (0.030%

Process System (UFP);
maximum carbon content, dual certified) hereafter referred
to as 3 16L. A corrosion allowance of 0.04 in. is specified.
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Pretreatment Facility (PTF) Ultr afiltr ation Process System,
Ultralilters, UFP-FI LT·OOOO I, 2, 3 AlB

COGEMA· IA-029, Rev. 0

Infonnation Assesseil T Source of Information .1 Assessme nt

Drawings listed above under References;
Mechanical Data Sheets listed above under
References;

24590-PTF-3PS-MLFP-TPOOI, Rev.I ,
Engineering Specification for Ultrafilters;
24590-WTP-3PS-MVOO-TPOOI, Rev. I ,
Engineering Specification for Pressure
Vessel Design and Fabrication;
24590-WTP-3PS-MVOO-TP003, Rev. I , The UFP Ultrafilters (UFP-FILT-OOOO I, 2, 3 AlB) arc
Engineering Specification for Pressure standard ASME Section VIII vessels. The Mechanical Data
Vessel Fatigue Analysis; Sheets require that the ASME Section VIII, Division I
PDC No. 24590-WTP-PEN-03-002, vessels be delivered after design, fabrication, inspection and

If a non-standard vessel PEN Title: Changes to the Permit test ing with an ASM E code stamp and that the vessels be

c is to be used, the design Specification 24590-WTP-3PS-MVOO- nationally registered. The Mechanical Data Sheets state that.. calculations demonstrate TP003, Rev. I, Engineering Specificat ion for the Ultrafilters arc Seismic Category III and Quality Level I,Ow;... sound engineering Pressure Vessel Fatigue Analysis; but the Engineering Specifica tion for Ultrafilters states that
Q

principles of PDC No. 24590-WTP-PEN-03-001 , for conservatism the Ultrafilters shall be designed and
construction. PEN Title: Changes to the Permit fabricated to satisfy the Seismic Category I and Quality

Specification 24590-WTP-3PS-MVOO- Level I requirement s. Supplemental design information is
TP002, Rev. I, Engineering Specification for provided by the reference documents listed in the Source of
Seismic Qualification Criteria for Pressure Information column for utilizing sound engineering
Vesse ls; principles of construction for the vessels.
24590-WTP-3 PS-MVOO-TP002, Rev. I,
Engineering Specification for Seismic
Qualification Criteria for Pressure Vessels;
24590-WTP-3PS-SS90-TOOO I, Rev. 0,
Engineering Specification for Seismic
Qua lificatio n of Seismic Category VII
Equipment and Tanks;
AISC 4-98, Seismic Analysis of Safety
Related Nuclear Structures and Commentary.
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Pretreatment Facility (PTF) Ultrafiltration Process System,
Ultrafilters, UFP-FILT-OOOOI , 2, 3 AlB

COGEMA-IA-029, Rev. 0

lriformation Assessed I Source of.Infonnation I Assessment

Mechanical Data Sheets listed above under
References;

The Mechanical Data Sheets present the waste specific
Plant Item Material Selection Data Sheet, gravity, storage temperatures and pressures. The Plant Item

Characteristics of the
24590-PTF-N ID-UFP-P0004 , Rev. I, Material Selection Data Sheet addresses the pH range and

waste to be stored or
UFP-F1LT-0000 I, 2, 3 AlB (PTF ) Ultrafilter; chemic al composition of the waste and selects appropriate

treated have been
24590-WTP-PSAR-ESH-OI-002-02, Rev. I, vessel materials and the corrosion allowance. Other waste

identified (ignitable,
Preliminary Safety Analysis Report : PT characteristics that arc hazardous, such as ignitabili ty,

reactive, toxic, specific
Facility Specifi c Informat ion; reactivity, and toxicity are addressed by the Preliminary

gravity, vapor pressure,
WA7890008967, Dangerous Waste Portion oj Safety Analysis Report for the PTF and in Part A of the

flash point, storage
the Hanford Facility Resource Conservation Permit as an integral part of the design process. The UFP

~ and Recovery Act Permit fo r the Treatment, Ultrafilters provide primary confinement of the waste during
'" temperature)
'; Storage. and Disposa l ojDangerous Waste, normal operations, abnormal operations and during and after
~

' i: Chapter 10, and Attachment 51, "Hanford a Design Basis Earthquake. The vessels are grounded to
'"to Tank Waste Treatment and Immobilization contro l ignition sources.
".. Plant."
".c
U

'" Plant Item Material Selection Data Sheet, The Plant Item Material Selection Data Sheet demonstrates- Vessel is designed to~

24590-PTF-N ID-UFP-P0004, Rev. I, that the vessel is designed to process the wastes discussed"::: store or treat the wastes UFP-FILT-OOOO I, 2, 3 AlB (PTF) Ultrafilters; above . The System Descript ion discusses nonnal and
with the characteristics
defined above and any

24590-PTF-3YD-UFP-0000 I, Rev. 0, System abnormal operat ions for the UFP Ultrafilters (UF P-FILT-
Description for Ultrafiltration Process System 0000 I, 2, 3 AlB). Acid or water for flushing will be added

treatment reagents.
(UFP). to these filters.

The System Description for the Ultrafiltration Process
System (UFP) docs not describe any operat ions where

The waste types arc 24590-PTF-3YD- UFP-0000I , Rev. 0, System
incompatible wastes arc mixed in these ultrafilters for

compatible with each Descrip tion for Ultrafilt ration Process System
processing. The UFP vessels function primarily to separate,

other. (UFP).
wash, or treat feed suspension waste from Ultrafiltration
Feed Prep Vessels and transfer it to the Permeate Collection
Vessels in the Pretreatment facility for further processing by
other PTF systems.
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Pretreatment Facility (PTF) Ult rafil t ration Process Sys tem,
Ult rafilters, UF P-FILT-OOOOI , 2,3 AlB

COGEMA-IA-029, Rev. 0

Information A ssess'cd I Source.o f Information .I Assessment

The Plant Item Material Selection Data Sheet and
Specifications show that the Ultra filters (UF P·F ILT·0000 I,

Drawings listed under References above;
2,3 N B) normally opera te between pH 13.8 to 14, at

Vessel material and
Mechanical Data Sheets listed under

temperature of about 77 of , and pressure of 100 psig. The

c protective coat ings
References above;

assembly is designed for 200 psig pressure at 200 of
,I: ensure the vesse l temperature. Potential acid cleaning operations of the-... structure is adequately vessels were also considered. The material selected is 3 16L" Plant Item Material Selection Data Sheet;Q protected form the and a corrosion allowance of 0.04 in. Thes e UFP vessels area- 24590-PTF-N ID-UFP-P0004, Rev. I ,"- corrosive effects of the loeated in cells at Elevation 0'-0" in the PTF. These cellsc UFP-FILT·OOOO I , 2, 3 N B (PTF) Ultrafilter;0 waste strea m and are equipped with liners, sumps and wash down nozzles to'w; 24590·PTF·3PS-MLFP·TPOO l, Rev. I,0 external enviro nments mitigate potential leaks. The UFP Ultrafilter vesse ls area- Engineering Speci ficat ion for Ultrafiltcrs;a-

(expeeted to not leak or designed to recei ve waste from and backwash it to0
24590-PTF·3 YD-UF P·0000I, Rev. 0, SystemU fail for the design life of Ultra filtration Feed Vessels (UF P-VSL-0002 AlB) for
Descripti on for Ultrafiltration Process System

the system)
(UFP).

filtration then send it to Ultrafilter Permeate Collection
Vessels (UF P-VSL-00062 AlB/C). Therefore, the cells
should remain dry during normal operations which will limit
external corrosion of the vesse ls over the faci lity design life.

Mechanical Data Sheets listed above under
The bases for the UFP vesse ls material selection and

c " References;
corrosion allowance are furnished in the Plant Item Mate rial

o ... Corrosion allowance is Se lection Data Sheet. Selection of 316L material with a._ c
~ " corros ion allowance of 0.04 in. for a service life of 40 yearso .. adequate for the intendeda- , Plant Item Material Selection Data Sheet ;a- 0

service life of the vessel. is adequate and appropriate. The material selections and0= 24590-PTF-N ID-UF P-P0004, Rev. I,U« corrosio n allowances are earried forward to the Mechanical
UFP-FILT-OOOO l , 2, 3 N B (PTF) Ultrafilter

Data Sheets consistently and correctly.
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Pretreatment Facility (PTF) Ultrafilt ration Process System,
Ultrafilters, UFP-FILT-OOOOI, 2,3 AlB

COGEMA-IA-029, Rev. 0

Information Assessed .I Source of Information .I Assessment

The UFP Ultrafilters arc in-line equipment designed to
receive waste from Ultrafil tration Feed Vesse ls (UFP-VSL-
0002 A/B) for the filtration process and then pass it to

... Pressure controls (vents
Ultrafi lter Permeate Collection Vesse ls (UFP-VSL-00062

.S:! and relief valves) arc Drawings listed above under References'
A/B~C) or back to Feed Vesse ls. They will be subjected to a

OJa: adequately designed to
, maximum pressure of 180 psig during back-pulsing and are.. ensure pressure relie f if 24590-PTF-3PS-MLFP-TPOOI, Rev. I,

designed to withstand an air pressure of 200 psig which..
"~ normal operating Engineering Specification for Ultrafilters;

provides adequate safety margin. These Ultrafilters arc not
~.. pressures in the vessel

holding vessels, thus they don 't require any overflow or..
Q.

arc exceeded.
relief valve mechanism; the waste is just passing thru the
porous tubes to the designated tanks which have unrestricted
overflow lines to prevent over pressurization as shown on
the drawings.

Page 8 of29



Pretreatment Facility (PTF) Ultrafiltratio n Process System,
Ultrafiltration Feed Prepa ration Vessels, UFP-VSL-OOOOIAIB

COGEMA- IA-029, Rev. 0

.. Th is integrity assessment include s:
Cl. Scope of this Integri ty The two Ultrafiltration Process System, Ultrafiltration Feed Preparation Vessels: UFP-VSL-OOOO IA/Bc
'" Assessment includin g the ir appurtenances or offspring items, which are located in process cells at Elevat ion 0'-0" in theCIl

Pretreatment Facility.

Drawings:
24590-PTF-MV-UFP-POOO l , Rev. 0, Equipment Assembly Ultrafiltration Feed Preparation Vessel
CUFP-VSL-OOOO 1A);
24590-PTF-MV-UFP-P0002, Rev. 0, Equipment Assembly Ultrafiltration Feed Preparation Vessel
(UFP-VSL-OOOOIB);
24590-PTF-M6-UFP-POOOl, Rev. 0, P & lD-PTF Ultrafiltration Feed Preparation System Vessels

'" (UFP-VSL-OOOOIAlB);..
'" 24590-PTF-P I- PO IT-POOO l, Rev. 2, Pretreatment Facility General Arrangement Plan at El. 0'-0";c Drawings and.. 24590-PTF-P I-POIT-P0008, Rev. 3, Pretreatment Facility General Arrangement Section B-B;..

Mechanical Data Sheets~ 24590-PTF-P I-PO IT-P0009, Rev. 6, Pretreatment Facility General Arrangement Section C-C;..
0:: 24590-PTF-PI-POIT-POOI4, Rev. 5, Pretreatment Facility General Arrangement Sect. L-L and K-K;

24590-PTF-P I-POIT-POO 15, Rev. 5, Pretreatment Facility General Arrangement Sect. M-M and N-N;
24590-PTF-M5-V I7T-P0009, Rev. 0, Process Flow Diagram Ultrafiltration Feed Preparation System UFP.

Mechanical Data Sheets:
24590-PTF-MVD-UFP-POOOl, Rev.O, Ultrafiltration Feed Preparation Vessel (UFP-VSL-OOOO IA);
24590-PTF-MVD-UFP-P0002, Rev.O, Ultrafiltration Feed Preparation Vessel (UFP-VSL-OOOOIB).

For each item of "Informa tion Assessed" (i.e., Criteria) on the following pages, the items listed under "Source

Summary of Assessme nt
of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the
design intent fully satisfies the requi rements of Washington Administrative Code, WAC-173 -303-640,
Dangerous Waste Regula/ions .
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Pretreatment Facility (PTF) Ultrafilt ration Process System,
Ultrafiltration Feed Preparation Vessels, UFP-VSL-OOOOIAJB

Information Assessed . J Source of Information .I

COGEMA-IA-029, Rev. 0

Assessment

Drawings listed above under References;
The UFP system Ultrafiltration Feed Preparation Vessels, UFP-VSL-
0000 IAlB vessels and all appurtenances arc to be designed to the

Mechanical Data Sh eet s listed ab ove und er ASME Section VIIl , Division I rules which arc appropriate for
References; pressure vessel s operating with mixed waste solutions over the

pressure and temperature ranges specified for these vessels.
24590-WTP-3PS-MVOO-TPOOI , Rev. I , Supplementary requirements are specified in the Engineering
Engineering Speci fic ation for Pre ssure Specification for Pressure Vessel Design and Fabrication.
Vessel Design and Fabrication; Supplementary requirements address pressure vessel fatigue

24590 -WTP-3PS-MVOO-T P003, Rev. I , analysis, positive material identifica tion, lifting attachment design,

Engineering Specification for Pressure equipment drop evaluation. fabrication tolerances, acceptable

Vessel Fatigue Analysi s; welding procedures for the vessel and appurtenances, welder

SCN No. 24590-WTP-3PN-MVOO-OOOO4,
qualifications and testing records, NDE inspections and records, and

Pressure Vessel Fatigue Analysis;
lifting, packaging, shipping, handling and storage requirements.
So me of the vessel internal equipment is subject to cyclic loading.

24590-WTP-3PS-M VB2-TOOOI , Rev. I, The fatigue design standards, ASME Section VIII, Division 2, arc
Enginee ring Spec ific atio n for Welding of appropriate for components with a high number of load cycles.

c Vesse l design sta ndards arc
Pressure Vessel s, Heat Exchangers and These arc adequate and acceptable design standards for the intended

OIl Boilers; usc of the vessels. The Ultrafiltration Feed Preparation Vessels,.:;; appro priate and adequate for... 24590-WT P-3PS-GOOO-T P002, Rev. 2, UFP-VSL-00001A18 assemblies arc vertical vesse ls with a 20 ft ID
Q the vessel's intende d usc.

Positive Mater ial Identification (PM I); and a vertical length of25'-6" tangent 10 tangent, and each vessel

24590-WTP-3PS-G OOO-TOOOI , Rev. 0, supported on a cylindrical skirt (3/4" thick by approx. 7'-0" high)

General Specification for Supplier Qu ality which in turn is supported on a base plate beam. Top and bottom

Assurance Program Requirements;
heads are ellipsoidal with minimum thickness of3/4" (top) and 1.07"
(bottom), The shells arc specified to be I" thick (upper shell) and

24590-WTP-3PS-M OOO-T 0002, Re v. I , 1.375" (lower shell). There arc eight Pulse Jet Mixer (PJM) vessels
General Specification for Mechanical (size 36" 10 x 169" High) supported from the top heads of the Feed
Handling Equipme nt Design and Preparation Vessels. Material for the shells, heads and vessel's
Manufacture; internal equipment including Pulse Jet Mixers is SA-240 3 16L
24590-PTF-3YD-UFP-00001 , Rev. 0, stainless steel (0.030% maximum carbon content, dual cert ified).
System Description for Ultrafi ltration The support skirts arc to be SA-240 304L stainless steel (0.030 %

Process System (UFP). maximum carbon content. dual certified) . Both above listed

SDCN No. 24590-PTF-3YN-UFP-00001 , stainless steel materials will hereafter be referred to as 316L and

System Descripti on for Ultra filtratio n 304L, respectively. The base plate beams are A 572 Or. 50 steel.

Process System (U FP );
Portions of the steam ejec tors located inside the vesse ls arc Alloy 22
(UNS # N06022). The operating volume is to be about 64,600
gallons and the total internal volume is to be about 75,600 gallons.
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Pretreatment Facility (PTF) Ultrafilt r ation Process System,
Ultrafiltration Feed Preparation Vessels, UFP-VSL-OOOOIAIB

Information Assessed I Source of Information I

COGE MA-IA-029, Rev. 0

Assessment

Drawings listed above under References;
Mechanical Data Sheets listed above under
References;

24590-WTP-3PS-MVOO-TPOO l , Rev. I,
Engineering Specification for Pressure
Vessel Design and Fabrication;
24590-WTP-3PS-MVOO-TP003, Rev. I,
Engineering Speci fication for Pressure
Vessel Fatigue Analysis;
PDC No. 24590-WTP-PEN-03-002,
PEN Title : Changes to the Permit The UFP Ultrafiltration Feed Preparation Vessels, UFP-VSL-
Specification 24590-WTP-3PS-MVOO- 0000 IAlB vessels arc standard ASME Section VIII vessels.

If a non-standard vessel is to TP003, Rev. I , Engineering Specifi cation The Mechanical Data Sheets require that the ASME Section
c be used, the design for Pressure Vessel Fatigue Analysis; VIII, Division I vessels be delivered after design, fabrication,
CJl
':;; calculations demonstrate PDC No. 24590- WTP-PEN-03-00 1, inspection and testing with an ASME code stamp and that the
"Q sound engineering principles PEN Title: Changes to the Permit vessels be nationally registered. Supplemental design

of construction. Specification 24590-WTP-3PS-MVOO- information is provided by the reference documents listed in
TP002, Rev. I, Engineering Specification the Source of Information column for utilizing sound
for Seismic Qualificat ion Criteria for engineering principles of construct ion for the vessels.
Pressure Vesse ls;
24590- WTP-3PS-MVOO-TP002, Rev. 1,
Engineering Specification for Seismic
Qualification Criteria for Pressure Vessels;
24590-WTP-3PS-SS90-TOOO I, Rev. 0,
Engineering Specification for Seismic
Qualification of Seismic Category 1111
Equipment and Tanks;
AISC 4-98 , Seismic Analysis of Safety
Related Nuclea r Structures and
Commentarv.
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Pretreatment Facility (PTF) Ultrafiltration Process System,
Ultrafiltration Feed Preparation Vesse ls, UFP·VSL-OOOOINB

Information Assessed I Sourceof Information T

COGE MA-IA-029, Rev. 0

Assessment

Drawings listed above under References; The Mechanical Data Sheets identify each vessel's operating
Mechanical Data Sheets listed above under pressure and temperature ranges, the materials selected for
References; each vessel, the corrosion allowance(s), and the vessel quality

levels which determine the requiremen ts for seismic design.
24590-WTP-3PS-MV-TPOOI , Rev.I , The design specifications for the vessels require specific
Engineering Specification for Pressure consideration of the operating pressures and temperatures and

Vessel has adequate strength,
Vesse l Design and Fabrication; seismic loads in the design process. ASME Section VIII, Div.

after consideration of the
24590-WTP-3PS-MVOO-TP002, Rev. I, I require s that corrosion allowance thickne ss shall be

c: corrosion allowance, to
Engineering Specification for Seismic excluded from nominal vessel thickness when evaluating the.. Qualificati on Criteria for Pressure Vessels; adequ acy of vessel components for these loads at end of life..;;; withstand the operating

" 24590-WTP-3PS-SS90-TOOO I, Rev. O. The Engineering Specification for Seismic QualificationQ pressure, operating
Engineering Specification for Seismic Criteria for Pressure Vessels adopts ASM E Section VIII, Div.

temperature, and seismic
loads.

Qualification of Seismic Category 1111 2 design rules to address seismic design and analysis of the
Equipment and Tanks; vessel and ASME Section VIII, Div. I for the vessel supports.
AISC 4-98, Seismic Analysis of Safety Detailed requirements for seismic design of SC-l/Il vessels are
Related Nuclear Structures and furnished in the specification for Seismic Qualifi cation of
Commentary; Seismic Category 1111 Equipment and Tanks. These codes and
24590-PTF-3YD-UFP-OOOOI, Rev. 0, standards are adequate and appropriate for design of the UFP
System Description for Ultrafiltration vesse ls to withstand operating pressure and temperature loads
Process Svstcm (UFP). and seismic loads for the specified design life.
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Pretreatment Facility (PTF) Ultr afilt ra tion Process System ,
Ultrafiltr ation Feed Preparation Vessels, UFP-VSL-OOOOIAIB

Information Assessed I Source of Information I

COGEMA-IA-029, Rev. 0

Assessment

Drawings listed above under references;
The Engineering Specification for Pressure Vessel Design and
Fabrication requires the usc of ASME B&PV code, Sect ion

Vessel foundation will
24590- WTP-DB-ENG-O 1-00 I, Rev. I,

VIII, Division I for design of the vessel supports. This code
Basis of Design;

maintain the load of a full
24590-WTP -3PS-MVOO·TPOOI , Rev. I,

ensures an adequate design for the vessel supports. Chapter
vessel.

Engineering Specification for Pressure
14 of the Basis of Design document requires that the vesse l

Vesse l Design and Fabricatio n.
foundation design must be adequate to support the loads from
full vessels.

c
.S.. If in an area subject to 24590-WTP-3PS-MVOO-TPOOI, Rev. I, Buoyant forces ofan empty vessel in a flooded room are a
'"c flooding, the vessel is Engineering Specification for Pressure mandatory standard design load case in this specification for=0 anchored. Vessel Design and Fabricatio n. Pressure Vesse l Design and Fabrication.'"

The Basis of Design document requires that all structural

Vessel system will withstand 24590-WTP-DB-ENG-01-00 I, Rev. I ,
foundations extend a distance below grade that exceeds the

the effects offrost heave. Basis of Design.
depth of the frost line. The vessels arc inside the building at
floor Elevation 0' -0" and therefore, arc not subjec t to frost
heave .
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Pretreatment Facility (PTF) Ultrafiltratio n Process System,
Ultr afiltra tion Feed Preparation Vessels, UFP-VSL-OOOOIAIB

lrii onruiiiiin.- Assessed" __ c 1 - SourCe~ofJiiformat ion I

COGEMA-IA-029, Rev. 0

Assessment

Mechanical Data Sheets listed above under
The Mechan ical Data Sheets present the waste specific

References;
gravity , storage temperatures and pressures. The Vessel/Tank
Material Selection Data Sheet addresses the pH range and

Vesse l/Tank Material Selection Data Sheet, chemical composition of the waste to select appropriate vesse l

24590-PTF-N ID-UFP-P0005, Rev. 0,
materials and specify the corrosion allowance. Other waste

UFP-VSL-OOOOIAlB (PTF) Ultrafiltration
charac teristics that are hazardous, such as ignitability,

Characteristics of the waste to Feed Preparation Vessels;
reactivity, and toxicity arc addressed by the Preliminary Safety

be stored or treated have been 24590- WTP-PSAR-ESH-0 1-002-02, Rev.
Analysis Report for the PTF and in Part A of the Permit as an

identified (ignitab le, reactive, I, Preliminary Safety Analysis Report: PT
integral part of the design process. The UFP vessels provide

toxic, specific gravity, vapor Facility Specific Information;
primary confinement of the waste during normal operations,

pressure, flash point, storage WA7890008967, Dangerous Waste Portion abnormal operations and during and after a Design Basis

.. tcmperature) of the Hallford Facility Resource
Earthquake. The vessels must retain integrity to insure that

~ Conservation and Recovery Act Permit for
the hydrogen controls for the vessel head space continue.. functioning. The internal Pulse Jet Mixers must remain'i: the Treatment, Storage. and Disposal of.. functional to prevent hydrogen buildup in the vessel sludge,~ Dangerous Waste, Chapter 10, and.. The hydrogen dilution air supply and the PTF Process Vessel.. Attachment 51, "Hanford Tank Waste..
Vent System must retain integrity and remain functional to-= Treatmen t and Immobilization Plant."U provide continuing hydrogen control. The vessels arc

~.. grounded to control ignition sources...
~ Vessel/Tank Materia l Selection Data Sheet, The Vessel/Ta nk Material Selection Data Sheet demonstrates

Vcssel is designed to store or
24590-PTF-N 1D-UFP-P0005, Rev. 0, that the vessel is designed to process the wastes discussed

treat the wastes with the
Ultrafiltration Feed Preparation Vessels, above. The System Description discusses normal and

characteristics defined above
UFP-VSL-OOOO IAlB; abnorma l operations for the UFP vessels. Compatible

and any treatment reagents.
24590- PTF-3YD-UFP-00001 , Rev. 0, chemicals may be added to the vessels to maintain sodium
System Description for Ultrafiltration molarity of 5M. Acid or water will be used for
Process System (UFP). flushinz/rinsina,

The System Description for the Ultrafiltration Process System

The waste types arc
24590-PTF-3Y D-UFP-0000 I, Rev. 0, (UFP) docs not describe any operations where incompatible

compatible with each other.
System Description for Ultrafiltration wastes arc mixed in these vessels for processing. The UFr
Process System (UFP). vessels function primarily to prepare the waste for processing

by other components of the UFP in the Pretreatment facility.
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Pretreatment Facility (PTF) Ultrafiltration Process System,
Ultrafiltration Feed Preparation Vessels, UFI' -VSL-OOOOIAIB

liifomiillion-Assessed~ - - Sou(eeof Information I

COGEMA· IA-029, Rev. 0

Assessment

The Vesselffank Material Selection Data Sheet shows that the
Ultrafiltration Feed Preparation Vessels, UFP·VSL·OOOO IAlB
normally operate at atmospheric pressure , pH 13, and a
temperature of about 77 of . The assembly is designed for 15
psig pressure and 150 OF temperature. Potenti al acid e1eaning

Drawings listed above under References;
operations of the vessels were also considered, The material
selected is 316L and a corrosion allowance of 0.04 in. The

c Vessel material and protective Mechanical Data Sheets listed above under
PJMs arc designed for 80 psig and 150 OF temperature. The.S coatings ensure the vessel References;- UFP vessels have cool ing jackets around them to maintain the" structure is adequately" desired tcmpcrature of the waste . The UFP vessels arc locatedQ protected form the corrosive Vesselffank Material Selection Data Sheet;... in cells at Elevation 0' -0" in the PTF. The se cells arcc. effects of the waste stream 24590·PTF·N 1D-UFP-P0005, Rev. 0,c equipped with liners, sumps and wash down nozzles to0 and external environments Ultrafiltration Feed Preparation Vessels,'w; mitigate potential leaks. Therefore, the cells should remain dry0 (expected to not leak or fail UFP·VSL-OOOO IAlB;... during normal operations which will limit external corrosion...

for the design life of the 24590-PTF-3YD-UFP-0000I , Rev. 0,0
of the vessels over the facility design life. The UFP vesselsU system) System Descript ion for Ultrafiltration

Process System (UFP).
receive waste from LAW feed from FRP system (FRP· VSL-
00002 A1B/C/D), HLW feed system from HLP system (HLP-
VSL·00022), evaporator concentrate from the FEP system
(FEP-SEP·OOOO1A/B), process conden sate from RLD system
(RLD·TK·0006A1B), and prepares and sends it to
Ultrafiltration Feed Vessels (UFP-VSL-00002A1B) for further
processing.

Mechanical Data Sheet s listed above under The bases for the UFP vessels mater ial selection and corrosion

c " References; allowance arc furnished in the Vesselffank Material Selection
o " Corrosion allowance is Data Sheet. Selection of 316L material with a corrosion._ c
'" .. Vesselffank Material Selection Data Sheet; allowance of 0.04 in. for a service life of 40 years is adequateo ~ adequate for the intended... ~

... 0
service life of the vessel. 24590·PTF-N ID-UFP-P0005, Rev. 0, and appropriate. The material selections and corrosion0 =

U-I: Ultrafiltration Feed Preparation Vessels, allowances arc carried forward to the Mechanical Data Sheets
UFP-VSL-OOOO1AlB. consistently and correctly.

.... Pressure controls (vents and
The UFP Ultrafiltration Feed Preparat ion Vessels, UFP-VSL-

" Drawings listed above under References; 0000 IAlB vessels arc designed to overflow through 8";; relief valves) arc adequatelyc:: diameter lines to the Plant Overflow Vessel (PWD-VSL·
" designed to ensure pressure

24590-PTF-3YD-UFP-00001 , Rev. 0, 00033) located at Elevation (-) 45'-0" , as shown on the...
relief if normal operating= System Description for Ultrafiltrati on drawin gs. These unrestricted overflow lines arc tied to the'"'" pressures in the vessel arc" Process System (UFP). vesse l vent system to prevent over pressurization of thc...
exceeded.c.

vesse ls.
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Scope of this Integrity
Assessme nt

Drawings and
Mechanical Data Sheets

This integrity assessment includes:
The two Ultrafiltration Process System, Ultrafiltration Feed Vessels: UFP-VSL-00002A1B including their
appurtenances or offspring items, which are located in process cells at Elevation 0'-0" in the Pretreatment Facil ity.

Drawings:
24590 -PTF-MV -UFP-P0003 , Rev. 0, Equipment Assemb ly Ultrafiltration Feed Vessel
(UFP-VSL-00002A);
24590-PTF-MV-UFP-P0004, Rev. 0, Equipment Assembly Ultrafiltration Feed Vessel
(UFP-VSL-00002B);
24590-PTF-M6-UFP-P0002, Rev. 0, P & ID-PTF Ultrafiltration System Vessels
(UFP- VSL-00002A);
24590-PTF-M6-UFP-P0003, Rev. 0, P & ID-PTF Ultrafiltration System Vessels
(UFP -VSL-00002B);
24590-PTF-Pl-POlT-POOOl , Rev. 2, Pretreatment Facility General Arrangement Plan at El. 0'-0";
24590-PTF-P I-POIT-P0008, Rev. 3, Pretreatment Facility General Arrangement Section B-B;
24590-PTF-Pl-POlT-P0009, Rev. 6, Pretreatment Facility General Arrangement Section C-C;
24590-PTF-P l-POlT-POOI4, Rev. 5, Pretreatment Facility General Arrangement Sect. L-L and K-K;
24590-PTF-Pl-PO 1T-POO 15, Rev. 5, Pretreatment Faeility General Arrangement Sect. M-M and N-N;
24590-PTF-M5-V I7T-POO 10, Rev. 0, Process Flow Diagram Ultrafiltration System UFP.

Mechanical Data Sheets:
24590-PTF-MVD-UFP-POOI4, Rev.O, Ultrafiltration Feed Vessel (UFP-VSL-00002A );
24590-PTF-MVD-UFP-POOI5, Rcv.O, Ultrafiltration Feed Vessel (UFP-VSL-00002B).

Summa ry of Assessment

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design control s and requirements to ensure the design
intent fully satisfie s the requirements of Washington Administrative Code, WAC- 173-303-640, Dangerous Waste
Regulations.
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I I
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Drawings listed above under References;
Mechanical Data Sheets listed above under
References;

24590-WTP-3PS-MVOO-TPOOI, Rev. I,
Engineering Specification for Pressure
Vessel Design and Fabr ication;
24590 -WTP-3 PS-MVOO-TP003, Rev. I ,
Engineering Specification for Pressure
Vessel Fatigue Analysis;
SCN No. 24590-WTP-3PN-MVOO-OOOO4,
Pressure Vesse l Fatigue Analysis;
PDC No. 24590-WTP-PEN-03-002, The UFP Ultrafiltration Feed Vesse ls, UFP-VSL -OOOO2A/B
PEN Title: Changes to the Permit vessels are standard ASME Section VlIl vessels. The

If a non-standa rd vessel is to Specification 24590-WTP-3PS-MVOO- Mechanical Data Sheets require that the ASM E Section VlIl ,
= be used, the design TP003, Rev. I, Engineeri ng Specification Divis ion I vessels be delivered after design , fabrication,coOw; calculations demonstrate for Pressure Vessel Fatigue Analysis; inspection and testing with an ASME code stamp and that the
'"Q sound engineering principles PDC No. 24590-WTP-PEN-03 -00 I, vessels be nationally registered. Supplemental design

of construction. PEN Title: Changes to the Permi t information is provided by the reference documents listed in the
Specification 24590-WTP-3PS-MVOO- Source of Information column for utilizing sound engineering
TP002 , Rev. I , Engineering Specification principles of construction for the vessels.
for Seismic Qualifieation Criteria for
Pressure Vessels;
24590-WTP-3PS-MVOO-TP002, Rev. I,
Engineering Specificatio n for Seismic
Qualification Criteria for Pressure Vessels ;
24590-WTP-3PS-SS90-TOOO I, Rev. 0,
Engineering Spec ificatio n for Seismic
Qualification of Seismic Category VII
Equipment and Tanks ;
AISC 4-98, Seismic Analysis of Safety
Related Nuclear Structures and
Comme ntary.
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Drawings listed above under References; The Mechanical Data Sheets identify each vessel's operating
Mechanical Data Sheets listed above under pressure and temperature ranges, the materials selected for each
References; vessel , the corrosion allowance(s), and the vessel quality levels

which determine the requirements for seismic design . The
24590-WTP-3PS-MV-TP001 , Rev. I, design specifications for the vessels require specific
Engineering Specification for Pressure consideration of the operating pressures and temperatures and

Vessel has adequate strength,
Vessel Design and Fabrication; seismic loads in the design process . ASME Section VIII, Div. I

after consideration of the
24590-WTP-3PS-MVOO-TP002, Rev, I, require s that corrosion allowance thickness shall be excluded

c corrosion allowance, to
Engineering Specification for Seismic from nominal vessel thickness when evaluating the adequacy of.. Qualification Criteria for Pressure Vessels; vessel components for these loads at end ofJife. The

~ withstand the operating
'" 24590-WTP-3PS-SS90-TOOOI, Rev. 0, Engineering Specification for Seismic Qualification Criteria forQ pressure, operating

Engineering Specification for Seismic Pressure Vessels adopts ASME Section VIII, Div. 2 design rules
temperature, and seismic

Qualification of Seismic Category 1/11 to addres s seismic design and analysis of the vessel and ASME
loads.

Equipment and Tanks; Section VIII, Div. 1 for the vessel supports. Detailed
AISC 4-98 , Seismic Analysis of Safety requirements for seismic design of SC-I/II vessels arc furnished
Related Nuclear Structures and in the specification for Seismic Qualification of Seismic
Commentary; Category 1/11 Equipment and Tanks. Thes e codes and standards
24590·PTF·3YD-UFP-0000I , Rev. 0, are adequate and appropriate for design of the UFP vessels to
System Description for Ultrafiltration withstand operating pressure, temperature, and seismic loads for
Process System (UFP). the specified design life.
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Drawings listed above under references;
The Engineering Specification for Pressure Vessel Design and

24590-WTP-DB-ENG-O 1-00 I, Rev. I,
Fabrication requires the usc of ASME B&PV Code, Section

Vessel foundation will
Basis of Design;

VIII, Division I for design of the vessel supports. This code
maintain the load of a full

24590-WTP-3PS-MVOO-TPOO I, Rev. I,
ensures an adequate design for the vessel supports. Chapter 14

vessel.
Engineering Specification for Pressure

of the Basis of Design document requires that the vessel

Vessel Design and Fabrication.
foundation design must be adequate to support the loads from
full vessels.

c
.!!... If in an area subject to 24590 -WTP-3PS-MVOO-TPOOl , Rev. I, Buoyant forces of an empty vesse l in a flooded room arc a-e
c flooding, the vesse l is Engineering Specification for Pressure mandatory standard design load case in this specification for=e anchored. Vessel Design and Fabrication. Pressure Vessel Design and Fabrication.~

The Basis of Design document requires that all structural

Vessel system will withstand 24590-WTP-DB-ENG-OI-00I , Rev. I , foundation s extend a distance below grade that exceeds the

the effects of frost heave. Basis of Design.
depth of the frost line. The vessels arc inside the building at
floor Elevation 0 '-0" and therefore , arc not subject to frost
heave.
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Mechanical Data Sheets listed above under The Mechanical Data Sheets present the waste specific gravity,
References; storage temperatures and pressures. The Vessel/Tank Material

Selection Data Sheet addresses the pH range and chemical
Vessel/Tank Material Selection Data Sheet, composition of the waste to select appropri ate vessel materials
24590-PTF-N ID- UFP-P0003, Rev. 0, and specify the corrosion allowance. Other waste characteristics
UFP-VSL-00002A1B (PTF) Ultrafiltrati on that arc hazardous, such as ignitability, reactivity, and toxicity

Characteristics of the waste Feed Vessels ; arc addressed by the Preliminary Safety Analysis Report for the
to be stored or treated have 24590-WTP-PSAR-ESH-01-002-02, Rev. PTF and in Part A of the Permit as an integral part of the design
been identified (ignitable, I, Preliminary Safety Analysis Report : PT process. The UFP vessels provide primary confinement of the
reactive, toxic, specific Facility Specifi c Informat ion; waste during normal operations, abnormal operations and durin g
gravity, vapor pressure, flash WA7890008967 , Dangerous Waste Portion and after a Design Basis Earthquake. The vessels must retain

'"
point, storage temperature) ofthe Hanf ord Facility Resource integrity to insure that the hydrogen controls for the vessel head

.!: Conservation and Recovery Act Permit for space continue functioning. The internal Pulse Jet Mixers must-'" the Treatment. Storage. and Disposal of remain functional to prevent hydrogen buildup in the vessel'i:.. Dangerous Waste, Chapter 10, and sludge . The hydrogen dilut ion air supply and the PTF Process-".- Attachment 51, "Hanford Tank Waste Vessel Vent System must retain integrity and remain functional...- Treatment and Immobilization Plant." to provide continuing hydrogen control. The vessels arc..c
U around ed to control ianit ion sources ...- The Vesse l/Tank Material Selection Data Sheet demonstrates'" Vesse l/Tank Material Selection Data Sheet,.-
~ 24590-PTF-N 1D-UFP-P0003, Rev. 0, that the vessel is designed to process the wastes discussed

Vessel is designed to store or
Ultrafiltrati on Feed Vessels, UFP-VSL-

above. The System Description discusses norma l and abnormal
treat the wastes with the

00002A1B;
operations for the UFP vessels. Compatib le chemicals reagents

characteristics defined above
24590-PTF-3YD-UFP-0000 I , Rev. 0, may be added to the vessels for treatment of solids washing

and any treatment reagents.
System Description for Ultrafil tration

and/o r caustic leaching, or via chemical cleaning of filters
through nitric acid additions. Acid or water will be used for

Process System (UFP) .
flushing/rinsing.

The System Description for the Ultrafiltration Process System

The waste types arc
24590-PTF-3YD-UF P-0000 I , Rev. 0, (UFP) docs not describe any operations where incompatible

compatible with each other.
System Description for Ultrafiltration wastes arc mixed in these vessels for processing. The UFP
Process System (UFP). vessels function primarily to prepare the waste for processing by

other components of the UFP in the Pretreatment facility.
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Vessel material and
protective coatings ensure
the vessel structure is
adequately protected fonn
the corrosive effects of the
waste stream and external
environments (expected to
not leak or fail for the design
life of the system)

Corrosion allowance is
adequate for the intended
service life of the vessel.

Pressure controls (vents and
relief valves) arc adequately
designed to ensure pressure
relief if normal operating
pressures in the vessel are
exceeded.

Drawings listed above under References;
Mechanical Data Sheets listed above under
References;

Vessel/Tank Material Selection Data Sheet;
24590-PTF-N ID-UFP-P0 003, Rev. 0,
Ultrafiltration Feed Vessels, UFP-VSL
00002A/B;
24590-PTF-3YD-UFP-0000l , Rev. 0,
System Description for Ultrafiltration
Process System (UFP).

Mechanical Data Sheets listed above under
References;

Vessel/Tank Material Selection Data Sheet;
24590-PTF-N1D-UF P-P0003, Rev. 0,
Ultrafiltration Feed Vessels, UFP-VSL
00002NB.

Drawings listed above under References;

24590-PTF-3YD-UFP-0000 l , Rev. 0,
System Description for Ultrafi ltration
Process System (UFP).
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The Vesse l/Tank Material Selection Data Sheet shows that the
Ultrafiltration Feed Vessels, UFP-VSL-00002NB normall y
operate at atmospheric pressure, pH 13, and a temperature of
about 77 OF. The assembly is designed for 15 psig pressure and
225 of temperature. Potenti al acid cleanin g operations of the
vessels were also considered. The material selected is 304L and
a corrosion allowance of 0.04 in. The UFP vessels have coo ling
jackets around them to maintain the desired temperature of the
waste. The P1Ms arc designed for 80 psig and 225 OF
temperature, The UFP vessels arc located in cells at Elevation
0' -0" in the PTF. These cells are equipped with liners, sumps
and wash down nozzles to mitigate potential leaks. Therefore,
the cells should remain dry during normal operations which will
limit external corrosion of the vessels over the facility design
life. These UFP vessels receive waste from UFP Feed
Preparation Vessels (UFP-VSL-OOOO lNB) to be sent to
Ultrafilters (UFP-FILT-OOOOl , 2, 3 AlB) for further processing.
The bases for the UFP vessels materi al selection and corrosion
allowance arc furnished in the Vessel!fank Material Selection
Data Sheet. Selection of 304L with a corrosion allowance of
0.04 in. for a service life of 40 years is adequate and appropri ate.
The materia l selections and corrosion allowances arc carried
forward to the Mechanical Data Sheets consistently and
correctly.
The UFP Ultrafiltration Feed Vessels, UFP-VSL-00002NB
vessels arc designed to overflow through 8" diameter lines to the
Plant Overflow Vessel (PWD-VSL-00033) located at
Elevation (-) 45'-0", as shown on the drawings. These
unrestricted overflow lines are tied to the vessel vent system to

I prevent over pressurization of the vessels.
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Scope of this Integrity
Assessment

Drawings and
Mechanical Data Sheets

This integrity assessment includes:
The three Ultrafiltration Process System, Ultrafilter Permeate Collection Vessels : UFP-VSL-00062A1B/C
including their appurtenances or offspring items, which arc located in process cells at Elevation 0'-0" in the
Pretreatment Faeility.

Drawings:
24590·PTF-MV·UFP-P0005 , Rev. 0, Equipment Assembly Ultrafi lter Permeate Vessel
(UF P-VSL·00062A);
24590·PTF-MV-UFP-P0006, Rev. 0, Equipment Assembly Ultrafilter Permeate Vessel
(UFP-VSL-00062B) ;
24590 ·PTF-MV-UFP-P0007, Rev. 0, Equipment Assembly Ultrafilter Permeate Vessel
(UFP-VSL-00062C);
24590-PTF-M6-UFP-P0004, Rev. 0, P & ID·PTF Ultrafiltration Permeate Collection System Vessels
(UF P·VSL-00062A/B/C);
24590-PTF-PI -POIT-POOOI , Rev. 2, Pretreatme nt Facility General Arrangement Plan at EI. 0'-0";
24590-PTF-P I-PO IT-POOOS, Rev. 3, Pretreatme nt Facility General Arrangement Section B-B;
24590-PTF-P I- POIT-P0009, Rev. 6, Pretreatment Facility General Arrangement Section C-C;
24590-PTF-P I-POIT-POOI4, Rev. 5, Pretreatment Facility General Arrangement Sect. L-L and Sect. K-K;
24590-PTF-PI -PO IT-POO I5, Rev. 5, Pretreatment Facility General Arrangement Sect. M-M;
24590-PTF-M5 -V 17T-POO II , Rev. 0, Process Flow Diagram Ultrafiltration Permeate Collection System UFP.
Mechanical Data Sheets:
24590-PTF·MVD-UFP-P0005, Rev.O, Ultrafilter Permeate Collection Vessel (UFP-VSL-00062A);
24590-PTF-MVD -UFP-P0006, Rev.O, Ultrafilter Permeate Collection Vessel (UFP-VSL-00062B);
24590-PTF-MVD-UFP-P0007 , Rev.O, Ultrafilter Permeate Collect ion Vessel (UFP-VSL-00062C).

Summary of Assess ment

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of
Information" were reviewed and found to furnish adequate design controls and requirement s to ensure the design
intent fully satisfies the requirement s of Washington Administrative Code, WAC-I 73-303-640, Dangerous Waste
Regulations.
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Assessment

The UFP system Ultrafilter Permeate Collection Vesse ls,
UFP-VSL·00062AIB/C vessels and all appurtenances are to be

Drawings listed above under References; designed to the ASME Section VIII , Division I rules which
Mechanical Data Sheets listed above under are appropriate for pressure vessels operating with mixed
References; waste solutions over the pressure and temperature ranges

specified for these vessels. Supplementary requirements are
24590-WTP-3PS-MVOO-TPOOI , Rev. I, specified in the Engineering Specification for Pressure Vessel
Engineering Specification for Pressure Design and Fabrication. Supplementary requirements address
Vessel Design and Fabrication; pressure vessel fatigue analysis, positive material
24590-WTP-3PS-MVOO·TP003, Rev. I, identification, lifting attachment design, equipment drop
Engineering Specification for Pressure evaluation, fabrication tolerances, acceptable welding
Vessel Fatigue Analysis; procedures for the vessel and appurtenances, welder
SCN No. 24590-WTP-3PN-MVOO-00004, qualifications and testing records, NDE inspections and
Pressure Vessel Fatigue Analysis; records, and lifting, packaging, shipping, handl ing and storage
24590-WTP-3PS-MVB2-TOOO I, Rev. I, requirements. Some of the vessel internal equipment is subject
Engineering Specification for Welding of to cyclic loading. The fatigue design standards, ASME

c Vessel design standards are
Pressure Vesse ls, Heat Exchangers and Section VIII, Division 2, are approp riate for components with

ell Boilers; a high number of load cycles. These are adequate and'w; appropriate and adequate for
" 24590-WTP-3PS-GOOO-TP002, Rev. 2, acceptable design standards for the intended use of the vessels.Q the vessel's intended use.

Positive Material Identification (PM!); The Ultrafilter Permeate Collection Vessels, UFP-VSL·
24590-WTP-3PS-GOOO-TOOOl , Rev. 0, 00062A/B /C assemblies are vertical vessels with a 15 ft ID
General Speci fication for Supplier Quality and a vertical length of21 '-3" tangent to tangent, and each
Assurance Program Requirement s; vesse l is supported on a cylindrical skirt (9/ 16" thick by
24590·WTP-3PS-MOOO-T0002, Rev. I, approximately 5'-0" high) which in turn is supported on a base
General Specification for Mechani cal plate beam. Top and bottom heads are ellipsoida l with
Handling Equipment Design and minimum thickness of9/16". The shells are specified to be
Manu facture; 7/8" thick. There are total of 12 interna l vessels: six Pulse Jet
24590-PTF·3YD·UFP·0000 I, Rev. 0, Mixers (PJMs) and six Charge Vessels for the Reverse Flow
System Description for Ultrafiltration Diverters (RFDs). Material for the shells, heads, support
Process System (UF P). skirts , and vessel's internal equipment including the PJMs,
SDCN No. 24590-PTF-3YN -UFP-OOOO I, Charge Vessels, and RFDs is SA·240 316L stainless steel
System Description for Ultrafiltration (0.030 % maximum carbon content, dual certified) hereafter
Process System (UFP); referred to as 316L. The support base plate beams are A 572

Gr. 50 steel. The operating volume is to be approximately
30,000 gallons and the total internal volume is to be about
34,700 gallons.
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Assessment

Drawings listed above under References;
Mechanical Data Sheets listed above under
References;

24590-WTP-3PS-MYOO-TPOOI, Rev. I ,
Engineering Specification for Pressure
Vessel Design and Fabrication;
24590-WTP-3PS-MVOO-TP003, Rev. I ,
Engineering Specification for Pressure
Vessel Fatigue Analysis;
PDC No. 24590-WTP-PEN-03-002,
PEN Title: Changes to the Permit The UFP Ultrafilter Permeate Collection Vessels, UFP-VSL-
Specification 24590-WTP-3PS-MYOO- 00062A1 B/C vessels are standard ASME Section VIII vessels.

If a non-standard vessel is to TP00 3, Rev. I, Engineering Specification The Mechan ical Data Sheets require that the ASME Section
c be used, the design for Pressure Vesse l Fatigue Analysis; VIII, Division I vesse ls be delivered after design, fabricatio n,
ell
':;; calculations demonstrate PDC No. 24590- WTP-PEN-03-001, inspection and testing with an ASM E code stamp and that the
"Q sound engineering principles PEN Title: Changes to the Permit vessels be nationally registered. Supplemental design

of construction. Specification 24590-WTP-3PS-MYOO- information is provided by the reference documents listed in
TP002, Rev. I, Engineering Specification the Source of Information column for utilizing sound
for Seismic Qualification Criteria for engineering principles of construction for the vessels.
Pressure Vessels;
24590-WTP-3PS-MVOO-TP002, Rev. I,
Engineering Specification for Seismic
Qualification Criteria for Pressure Vessels;
24590-WTP-3PS-SS90-TOOO I, Rev. 0,
Engineering Specifica tion for Seismic
Qualificat ion of Seismic Category VII
Equipment and Tanks;
AISC 4-98 , Seismic Analysis of Safety
Related Nuclear Structures and
Commentary.
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Information AsS"cssea I S'ourcc ofInfonmition I Assessment

Drawings listed above under References; The Mechanical Data Sheets identify each vessel's operating
Mechanical Data Sheets listed above under pressure and temperature ranges , the materials selected for
References; each vessel, the corrosion allowanee(s) , and the vessel qua lity

levels which determine the requirements for seismic design.
24590-WTP-3 PS-MV·TPOOI, Rev. I, The design specifications for the vessels require specific
Engineering Specification for Pressure consideration of the operating pressures and temperatures and

Vessel has adequate strength,
Vessel Design and Fabrication; seismic loads in the design process. ASME Section VIII , Div.

after considera tion of the
24590-WTP-3PS-MVOO-TP002, Rev. I, I requires that corrosion allowance thickness shall be

c corrosion allowance, to
Enginee ring Specification for Seismic excluded from nominal vessel thickness when evaluating the

co Qualification Criteria for Pressure Vesse ls; adequacy of vessel components for these loads at end of life..;;; withstand the operating
'" 24590·WTP·3PS-SS90-TOOOl , Rev. 0, The Engineering Specification for Seismic QualificationQ pressure, operating

Engineering Specification for Seismic Criteria for Pressure Vesse ls adopts ASME Section VIII, Div.
temperature, and seismic

Qualification of Seismic Category I/II 2 design rules to address seismic design and analysis of the
loads. Equipment and Tanks; vessel and vessel supports. Detailed requirements for seismic

AISC 4·98, Seismic Analysis of Safety design of SC·llII vessels are furnished in the specification for
Related Nuclear Structures and Seismic Qualification of Seismic Category I/II Equipment and
Commentary ; Tanks. These codes and standards arc adequate and
24590·PTF·3YD -UFP-OOOO I, Rev. 0, appropri ate for design of the UFP vessels to withstand
System Description for Ultrafiltration operatin g pressure, temperatu re, and seismic loads for the
Process System (UFP) . specified design life.
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Information Assessed I Source of Information I. Assessment

Drawings listed above under references;
The Engineering Speci fication for Pressure Vesse l Design and
Fabrication requires the use of ASME B&PV code, Section

Vessel foundation will
24590-WTP-DB-ENG-OI-00 I, Rev. I,

VIII, Division I for design of the vessel supports. This code
maintain the load of a full

Basis of Design;
assures an adequate design for the vessel supports. Chapter 14

vessel.
24590-WTP-3PS-MVOO-TPOOI , Rev. I,

of the Basis of Design document requires that the vessel
Engineering Specification for Pressure

foundation design must be adequate to support the loads from
Vessel Design and Fabrication .

full vessels.
c
.!!.. If in an area subject to 24590-WTP-3PS-MVOO-TPOO I, Rev. I , Buoyant forces of an empty vessel in a flooded room arc a
.."
c flooding, the vessel is Engineering Specificat ion for Pressure mandatory standard design load case in this specification for:0
e anchored. Vessel Design and Fabr ication . Pressure Vessel Design and Fabricat ion"-

The Basis of Design document requires that all structural

Vessel system will withstand 24590-WTP-DB-ENG-0 1-00I , Rev. I,
foundations extend a distance below grade that exceeds the
depth of the frost line. The vessels arc inside the building at

the effects of frost heave. Basis of Design.
floor Elevation 0' -0" and therefore, arc not subject to frost
heave.

Mechanical Data Sheets listed above under The Mechanical Data Sheets present the waste specific gravity,
References; storage temperatures and pressures. The VessellTank Materi al

Selection Data Sheet addresses the pH range and chemical
VessellTank Material Selection Data Sheet, composit ion of the waste to select appropriate vessel materials
24590-PTF-N ID-UFP-P0008, Rev. 0, and specify the corrosion allowance. Other waste characteristics

'" UFP-VSL-00062A1B/C (PTF) that arc hazardous, such as ignitab ility, reactivity, and toxicity'"-='" Characteristics of the waste Ultrafilter Permeate Collection Vesse l; arc addressed by the Preliminary Safety Analysis Report for the'C
'" to be stored or treated have 24590-WTP-PSAR-ESH-O l-002-02, Rev. PTF and in Part A of the Permit as an integral part of the design-'".. been identified (ignitable, I , Preliminary Safety Analysis Report : PT process. The UFP vessels provide primary confinement of the..... reactive, toxic, specific Facility Specific Information; waste during norma l operat ions, abnormal operations and during.c
U gravity, vapor pressure, flash WA7890008967, Dangerous Waste Portion and after a Design Basis Earthquake. The vessels must retain
'"- point, storage temperature) ofthe Hanf ord Facility Resource integrity to insure that the hydrogen controls for the vesse l head'"..::: Conserva tion and Recovery Act Permitfor space continue functioning. The internal Pulse Jet Mixers must

the Treatment, Storage, and Disposa l of remain functiona l to prevent hydrogen buildup in the vessel
Dangerous Waste, Chapter 10, and sludge. The hydrogen dilution air supply and the PTF Process
Attachmen t 51, "Hanford Tank Waste Vessel Vent System must retain integrity and remain functional
Treatment and Immobilization Plant." to provide continuing hydrogen control. The vessels arc

grounded to control ignition sources.
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Information"Assessed I SOufcc·Q"f .lii'foilnafion I Assessment

Vessel/Tank Material Selection Data Sheet,
The VessellTank Mate rial Selection Data Sheet demonstrates

24590-PTF-N ID-UFP-P0008, Rev. 0,
that the vessel is designed to process the wastes discussed

Vessel is designed to store or
UFP-VSL-00062NB/C (PTF)

above. The System Description discusses normal and abnormal
treat the wastes with the Ultrafilter Permeate Collection Vessel;

operations for the UFP vessels. Compatible chemica ls reagents
charac teristics defined above

24590·PTF·3YD·UFP·0000l , Rev. 0,
may be added to the vesse ls for treatment of solids washing

and any treatment reagents.
System Description for Ultrafiltrat ion

and/or caustic leaching, or via chemical cleani ng of filters
through nitric acid additions. Acid or water will be used for

Process System (UFP).
flushing/rinsing .

The System Description for the Ultrafiltration Process System

The waste types arc
24590·PTF·3YD·UFP·0000 I , Rev. 0, (UFP) docs not describe any operations where incompatible
System Descripti on for Ultrafiltration wastes arc mixed in these vesse ls for processing. The UFP

compatible with each other.
Process System (UF P). vessels function primarily to prepare the waste for processing by

other components o f the UFP in the Pretreatme nt facility .

The VessellTank Material Selection Data Sheet shows that the
Ultrafi lter Permeate Collection Vessel s, UFP·VSL·00062 N B/C
normally operate at atmospheric pressure, pH 13, and

Drawings listed above under References; temperature of about 77 OF. The assembly is designed for 15

c Vessel materia l and Mechanical Data Sheets listed above under psig pressure and 120 OF temperature. Potential acid cleaning
.:: protective coatings ensure Refere nces; operations of the vessels were also considered. The material
OJ the vessel structure is selected is 3 16L and a corro sion allowance of 0.04 in. The'"-co adequately protected form Vessel/Tank Material Selection Data Sheet ; P1Ms and Charge Vessels arc designed for 80 psig and 120°F...
"- the corrosive effects of the 24590·PTF·N ID·UFP·P0008, Rev. 0, temperature. The UFP vessels are located in ce lls at Elevationc
co waste stream and external UFP-VSL-00062NB/C (PTF) 0'-0" in the PTF. The se cells are equipped with liners, sumps'w;
co environments (expected to Ultrafilter Permeate Collection Vessel ; and wash down nozzles to mit igate potential leaks. Therefore,......

not leak or fail for the design 24590·PTF·3YD·UFP-0000l , Rev. 0, the ce lls should remain dry during norma l operations which willco
U life of the system) System Description for Ultrafiltration limit external corrosion of the vessels over the facil ity design

Process System (UFP). life. The se UFP vessels receive permeate from Ultrafilters
(UFP·FILT-000 I, 2, 3 N B) to be sent to Ces ium Ion Exchange
or to solids wash to Effluent Collection for further processing.
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Information Assessed "] Sou"ic~ofliifonnalion J . Assessment

Mechanical Data Sheets listed above under The bases for thc UFP vessels material selection and corrosion

c .. References; allowance are furnished in the Vcsselffank Material Selection
o '" Corrosion allowance is Data Sheet. Selection of 316L material with a corrosion._ c
~ " allowance of 0.04 in. for a service life of 40 years is adequateo .. adequate for the intended Vessel lTank Material Selecti on Data Sheet,.. ,
.. 0

service lifc of the vessel . 2459 0-PTF-NID-UFP-P0008, Rev, 0, and appropriate, The material selections and corrosion0 =
U-t UFP -VSL-00062AIBIC (PTF) allowances arc carried forward to the Mech anical Data Sheets

Ultrafilter Permeate Collection Vessel , consistentlv and correctlv.
Pressure controls (vents and

Drawings listcd above undcr References;
Thc UFP Ultrafiltration Permeate Collection Vessels, UFP-.. relief valves) are adequately VSL-00062A1B/C vesse ls are designed to overflow through 6".....= .. designed to ensure pressure diameter lines to thc Plant Overflow Vessel (PWD-VSL-00033)

~ .- 24590-PTF-3YD-UFP-0000 I, Rev. 0,:c'ii relief if normal operating located at Elcv.(-) 45'-0", as shown on the drawin gs. The se
.. 1:1:: System Description for UltrafiltrationQ,. pressures in thc vesse l arc unrestricted overflow lines arc tied to the vessel vent system to

exceeded ,
Process Systcm (UFP).

nrevent ove r nressurization of thc vesse ls,
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IQRPE REVIEW
OF

THE PRETREATMENT FACILITY PLANT WASH AND DISPOSAL SYSTEM
ANCIL.LARY EQUIPMENT

"I, Tarlok S. Hundal, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Pretreatment Facility (PTF) Plant Wash System (PWD) Ancillary Equipment as
required by the Dangerous Waste Regulations, namely, WAC 173-303-640(3)
(applicable paragraphs (l.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicates that the design intent fully satisfies the
requirements of the WAC.

The attached review is 10 pages numbered 1 through 10.

P~L-
Signature Date
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STRUCTURAL INTEGRITY ASSESSMENT OF THE
PRETREATMENT FACILITY (PTF) PLANT WASH AND
DISPOSAL SYSTEM (PWD ANCILLARY EQUIPMENT

COGEMA-IA-036
REV. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Pretreatment Facility (PTF) Plant Wash and Disposal System (PWD)
Ancillary Equipment

.

COGEMA-IA-036, Rev. 0

g. IScope of this Integrity
~ Assess ment

Summary of Assess ment

311 //04

This Integrity Assessment addresses the ancillary equipment (piping and pipe supports) for the Pretreatment
Facility Plant Wash and Disposal System. This includes the following plant components:

1. Ancillary Equipment associated with three vessels: One Plant Wash Vessel (PWD-VSL-00044) located in
Cell P-0104 at grade (Elev. 0'-0"), one Ultimate Overflow Vessel (PWD-VSL-00033) located in Cell P-B003
at Elev. (-) 45' -0", and one HLW Effluent Transfer Vessel (PWD-VSL-00043) located in Cell P-B002 at Elev.
(-) 45 '-0". The ancillary equipment associated with these three vessels is shown on P&ID drawings 24590
PTF-M6-PWD-POOOI and - P0002.

2. Ancillary Equipment associated with two vessels: Acidic/Alkaline Effluent Vessels (PWD-VSL
00015/00016) located in Cell P-OI09 at grade (Elev. 0'-0") . The ancillary equipment associated with these two
vessels is shown on P&ID drawing 24590-PTF-M6-PWD-P0003.

No te: Addit ional ancillary equipment information associated with the above listed vessels and other plant
components, such as process cell floor drains, sump leak detection systems, vessels, tanks, plant wash racks,
cell sumps, eilluent collection header drains, vent headers, breakpots, bulges, ion exchange columns, demisters,
scrubbers, collection header overflows, etc. , is shown on the drawings listed in the References below.

Ancillary equipment located inside the PWD system vessels is addressed separate ly in the Integrity
Assessments for these vessels.

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to ensure the
design intent fully satisfies the requirements of Washington Administrative Code, WAC- 173-303-640,
Dangerous Waste Regulations for Tank Systems.
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Drawings:

24590-PTF-PI-PO IT-POOOI , Rev. 2, Pretreatment Facility General Arrangement Plan at El. 0'-0";
24590-PTF-PI-POIT-P0006, Rev. I, Pretreatment Facility General Arrangement Plan at El. (-) 45' -0";
24590-PTF-M6-PWD-POOO l, Rev. 0, P&ID - PTF Plant Wash & Disposal System Effluent Collection Tree;
24590-PTF-M6-PWD-P0002, Rev. 2, P&ID - PTF Plant Wash & Disposal System Effluent Collection PWD-
V SL-00033/00043/00044;
24590 -PTF-M6-PWD -P0003 , Rev. 0, P&ID - PTF Plant Wash & Disposal System Effluent Collection PWD-
VSL-OOO I5100016;
24590-PTF-M6-PWD-P0005, Rev. 0, P&ID - PTF Plant Wash & Disposal System Effluent Collection Header
Drains;
24590·PTF-M6-PWO-P0006, Rev. 0, P&ID - PTF Plant Wash & Disposal System Effluent Collection Header,
Overflows;

~

Drawings, System
24590 -PTF-M6-PWD-P0007, Rev. 0, P&ID - PTF Plant Wash & Disposal System Effluent Collection Header

'"... Bulge & Rack Drains;= Description, and Plant
'" 24590-PTF-M6·PWD·P0008, Rev. 0, P&ID - PTF Plant Wash & Disposal System C5/R5 Process Cell Sumps;..

Item Material~ 24590-PTF·M6·PWD-P0009 , Rev. 0, P&ID - PTF Plant Wash & Disposal System C5/R5 Process Cell Sumps;'" Selection Data Sheetsc:: 24590-PTF-M6-PWD-POOIO, Rev. 0, P&ID - PTF Plant Wash & Disposal System C31R3/C5/R5 Process Cell
Sumps;
24590-PTF-M6 -PWD-POO II , Rev. 0, P&ID - PTF Plant Wash & Disposal System C5/R5 and C5 Area Floor
Drains;
24590-PTF·M6-PWD-P0012 , Rev. 2, P&ID - PTF Plant Wash & Disposal System C3/R3 and C5/RS Cell
Sumps;
24590 -PTF-M6-PWD-POOI4, Rev. 0, P&ID - PTF Plant Wash & Disposal System C5/R5 Hot Cell Sumps;
24590-PTF-M6-PWD-POO 18, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-PSA Rack;
24590·PTF-M6-PWD-POO I9 , Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-Pxa Rack;
24590-PTF-M6-PWD-P0020, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Service s-PxA Rack;
24590-PTF·M6-PWD-P002I , Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Serviccs-PSA Rack;
24590-PTF-M6-PWD-P0023, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-PSA Rack;
24590-PTF-M6-PWD-P0024, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-PSA Rack;
24590-PTF-M6-PWD-P0025 , Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Serviccs-PSA Rack;
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24590-PTF-M6-PWD-P0026, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-Plant Wash
Rack;
24590-PTF-M6-PWD-P0029, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-Plant Wash
Rack;
24590-PTF-M6-PWD-P0033, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-Plant Wash
Rack;
24590-PTF-M6-PWD-P0034, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-Plant Wash
Rack;
24590·PTF-M 6-PWD-P0041 , Rev. 2, P&ID - PTF Plant Wash & Disposal System C2 Area Floor Drains
Collection Vessel;
24590·PTF-M6-PWD-P0043, Rev. 2, P&ID - PTF Plant Wash & Disposal System C3 Area Floor Drains;
24590·PTF-M6-PWD-P0044, Rev. 0, P&ID - PTF Plant Wash & Disposal System C3 Area Floor Drains;
24590-PTF-M6-PWD-P0046, Rev. 0, P&ID - PTF Plant Wash & Disposal System Utility Services-Plant Wash
Rack;
24590-PTF-M6-PWD-P0050, Rev. 0, P&ID - PTF Plant Wash & Disposal System Secondary Containment

'" Drawings, System Leak Detection System;..
'"c Descrip tion, and Plant 24590-PTF-M 6-PWD-P0051 , Rev. 0, P&ID - PTF Plant Wash & Disposal System Secondary Containment....

Item Material Leak Detection System;~.. Selection Data Sheets 24590-PTF-M5-V I7T-P0022001, Rev. 0, Process Flow Diagram Pretreatment , Effluent Plant Wash andIX
Disposal System PWD;
24590-PTF-M5-VI 7T-P0022002, Rev. 2, Process Flow Diagram Pretreatment Plant Wash and Disposal
System PWD;

System Description:

24590-PTF·3YD-PWD-00001, Rev. I , System Descript ion for Plant Wash and Disposal System PWD and
Radioactive Liquid Waste Disposal System RLD.

Plant Item Material Selection Data Sheet s:

24590·PTF-N ID-PWD-POOOS, Rev. 0, Acidic/Alkaline Effluent Breakpots (PWD-BRKPT-0001511 6);
24590·PTF-NI D-PWD-P0007, Rev, 0, Breakpots (PWD.BRK PT-00007/0S/09/10117/ l 9).
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Discussion

Drawings listed above under References;
The Pipe Stress Design Criteri a specifies ASME 8 31.3 as

24590-WTP-DC-PS-OI-00I , Rev. 2, Pipe Stress the design code for piping systems of the WTP. The

Ancillary equipment
Design Criteria Including "Pipe Stress Criteria" P&ID drawings show the ancillary equipment piping and
and "Span Method Criteria"; components as Seismic Category (SC-I , II, or Ill) and

design standards are
ASME 831 .3 Code, Process Piping, 1996 Quality Level (QL-I, QL-2, Commerc ial Grade, or Non-

appropriate and adequate
Edition, American Society of Mechanical Quality Related). The Pipe Stress Design Criteria

for the equipment's
Engineers; document provides a detailed discussion of seismic

intended use. 24590-WTP-PSAR-ESH-OI-002-02, Rev. la, categories. Quality Levels are discussed in the PSAR.
c
.':!' Preliminary Safety Analysis Report (PSAR) to These codes and standards are accept able and adequate for
~

Support Construction Authorization: PT Facility the design of the ancillary equipment piping and..
Q

Specific Information . component s for their intended service.
If the ancillary
equipment to be used is
not built to a design 24590-WTP-DC-PS-Ol-00I, Rev. 2, Pipe Stress

The ancillary equipment is to be built to the design
standard, the design Design Criteria Including "Pipe Stress Criteria"

standards. The Pipe Stress Design Criteria specifies that
calculations demonstrate piping is to be designed in accordance with ASME 831 .3,
sound engineering

and "Span Method Criteria."
Code.

principles of
construction.
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..1 - ' Information A~ses.sed.-r Source of Information I
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Discussion

The Pipe Stress Design Criteria requires the use of the

Ancillary equipment has
ASME B3 1.3 Code and DOE-STD-I 020 -94 Standard, for

24590-WTP-DC-PS-OI-00 l , Rev. 2, Pipe Stress piping design. ASME B31.3 requires explicit
adequate strength at the

Design Criteria Includ ing "Pipe Stress Criteria" conside ration of operating pressure, operating
end of its design life to
withstand the operating

and "Span Method Criteria"; temperature, thermal expansion/contraction, settlement,

pressure, operating
24590-WTP-PER-M-02-002 , Rev . 0, Materials vibration, and corros ion allowance in the design of piping.

tempe rature, thermal
for Ancillary Equipment; ASME BPY Code, Section III, Code Case N-4 II ,

c DOE-STD-I020-94, Natural Phenomenon Subsection NC, Appendix N, and Appendix F, and the
.:!' expansion, and seismic

Hazards Design Evaluation Criteria for Uniform Building Code (UBC) arc used to supplement the~

loads. Equipment is'"Q
protected against

Department of Energy Facilities (including requ irements of ASM E B31.3 and DOE-STD-1020-94 for

physical damage and
Change Notice # I, January 1996); design as applicable to the appropriate Seismic Category

excessive stress due to
ASME BPY Code, Section III, Code Case N- of the ancillary equipment. Details of the seis mic design

settlement, vibration,
411 , Subsection NC, Appendix N, and methods arc discussed in the Pipe Stress Design Criteria

expansion, or
Appendi x F; document. These are appropriate and adequate codes and
UBC, Uniform Building Code, 1997 Edition. standards to ensure that the ancillary equ ipment has

contraction. adequate strength at the end of its design life to withstand
all anticipated loads .
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I Information Assessed I Source of Information I
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Discussion

The Pipe Support Design Criteria document considers all
loadings and loading combinations identified in ASM E
B31.3 and utilizes ASME BPV Code, Section III, Division
I, Subsection NF and Appendix F, to supplement the
requirements of ASME B31.3 for seismic design of the

24590-WT P-DC-PS-01-002, Rev. 2, Pipe applicable Seismic Category of the pipe supports.
Support Design Criteria; Bounding load cases arc passed to the pipe support
ASME Boiler and Pressure Vessel Code, designers from the results of the ancillary equipment

~

Section III, Division 1, Rules for Construction piping stress analyses. Detai ls of the seismic design- Ancillary equipment of Nuclear Power Plant Components, 1995; methodology are discu ssed in the Pipe Support Design...
Q

supports are adequately 24590-WTP-PER-PS-02-001 , Rev. 4, Ancillary Criteria document. Examples of typical ancillaryc.
c.
= designed. Equipment Pipe Support Design; equipment supports are shown in the Aneillary Equipment
'" 24590-WTP-PL-PS-OI-00 I, Rev. I, Pipe Support Design document. Analysis is by manual

Verificat ion and Validation Test Plan for calculation or approved computer programs that have becn
Bechtel' s MEI50 Pipe Support Family of verified and validated. These are appropriate codes and
Programs (PCFAPPS). standards for design of ancillary equipment support s for

the PWD system. Ancillary equipment supports are to be
designed in such a way that the heat transferred from
supports to the building structure does not raise the
building structure temperature to exceed 150°F for
concrete and 200°F for steel.
The PWD system ancillary equipment considered in this
assessment is located inside the process cells at

~ Elev. 0'-0" and (-) 45'-0" in the PTF. The Structuralc Drawings and System Description listed above.:: The system will Design Criteria requires that all structural foundations

'" under References;
"0 withstand the effect s of

24590-WTP-DC-ST-0 1-00I , Rev. I , Structural
shall extend into thc surrounding soil below the frost line

c
frost heave. to preclude frost heave. The PTF facility structural= Design Criteria.Q

foundations are well below the grade elevation, therefore,~

the ancillary equipment is not subject to the effects of frost
heave.
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DiscussionInformation Assessed... I Source ofinformation II .. II ~ , , I

24590-WTP-DC-PS -O 1-00 I, Rcv. 2, Pipe Stress
Thc Pipe Stress Design Criteria specifies the ASME B31.3
Process Piping design code for thc piping systems.

'" Design Criteria Including "Pipe Stress Criteria"
Welding is to be performed in accordance with thec

and "Span Method Criteria";
requirements of ASME B31.3 and the ASME BPV Code,

.!:
Scams and connections- ASME BPV Code, Section IX, Weldin g and

Sectio n IX. ASME B16.5 Code is specified for flange
u..

arc adequately designed .c
Brazing Qualificat ions;

designs. These are appropriate codes and standards for thc
c
0

ASME BI6.5, Piping Flanges and Flanged
design and fabrication of the PWD System ancillary

U
Fittings.

equipment.
The ancillary equipment associated with the PWD system
serves to transfers waste between numerous plant vessels,

System Description listed above under
tanks, sumps, drains and other components in the PTF.
Part of this ancillary equipment also transfers or handles

References;
waste from LAW, HLW, LAB and BOP to the PTF for

24590-WTP-PSAR- ESH-OI-002-02, Rev. la,
further processing. The ancillary equipment considered in
this assessment will handle wastes with the same'" Preliminary Safety Analysis Report to Support
characteristics as do the source vessels. The waste.~ Charac teristics of the- Construct ion Authorization: PT Facility
characteristics of source vessels have been appropriately'" was te to be stored or.;::

Specific Information;
assessed in separate integrity assessments for the .

..
t: treated have becn

associated vessels. The Preliminary Safety AnalYSIS
..

identified (ignitable,..
Department of Ecology Permit #

Report (PSAR) and Part A ofthc Pe~~t, provide.a
..
..c reac tive, toxic, specificU WA7890008967, Dangerous Waste Portion of

summary of potential hazardous condition s associated.. gravity, vapor pressure,
the Hanf ord Facility Resource Conservation

with each Pretreatment Facility vessel and thc design-'" flash point, temperature)..
and Recovery Act Permit for the Treatment,

provisions that are to be used to provide adequate control~
Storage. and Disposal of Dangerous Waste,

of each hazard. Although thc PWD vessels and tanks are
Chapter 10, and Attachment 51, "Hanford Tank

not considered a hazardous source for hydrogen
Waste Treatment and Immobilization Plant."

generation, the Pretreatment Vessel Vent Process System.
provides offgas control in the vessel/tank head spaces . AIr
in-bleed lines are provided for each vessel /tank for
hydrogen dilution.
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Discussion

., Ancillary equipment is System Description listed above under
The Materials for Ancillary Equipment document

~ specifies that ancillary equipment materials that contact., designed to handle the References;
the waste are to be equal to or better than those of the... .-- ... wastes with the., ...
upstream source vessels. The System Description states'" t: characteristics defined 24590-WTP-PER-M-02-002, Rev 0, Materials~ E that compatible reagents are added to the PWD vessels

'" above and any treatment for Ancillary Equipment..c during normal or non-routine operations.
U reagents.

The pH range of the The Basis of Design document identifies a service design
waste, waste temperature life of 40 years for the ancillary equipment. Detailed
and the corrosion materials selection (corrosion) evaluations are conducted
behavior of the structural 24590-WTP-DB -ENG-Ol-00l , Rev. lA, Basis for each vessel in the PTF facility durin g proces s design to
material s are adequately of Design; ensure a 40 year service lifc. The Materials for Ancillary
addressed. Ancillary 24590-WTP-PER-M-02-002, Rev. 0, Materials Equipment document requires that the material selection
equipment material and for Ancillary Equipment; and corrosion/erosion allowances for ancillary equipment

>. protective coatings 24590-WTP-3PS-NNOO-T0001 , Rev. 0, in contact with the waste will be equal to or better than the- ensure the ancillary Engineering Specification for Hot and Anti- material and corrosion allowance of the waste source
;§.. equipment structure is Sweat Thermal Insulation;. vessel. Because of the more severe process conditions, a
Co adequately protected 24590-PTF-NlD-PWD-P0008, Rev. 0, separate material selection evaluation has been made for
E from thc corrosive AcidiclAlkaline Effiuent Breakpots the PWD system breakpots. This is documented in the0
U effects of the waste (PWD-BRKPT-0001 5/16); Plant Item Material Select ion Data Sheets for thc

stream and external 24590-PTF-NlD-PWD-P0007, Rev. 0, brcakpots. The Thermal Insulation specification requires
environments. The Breakpots that all insulating materials used on the outside of
protection is sufficient to (PWD-BRKPT-00007/08/09/1011711 9). ancillary equipment be pre-approved for use on austenitic
ensure the equipment stainless steel in accordance with applicable ASTM
will not leak or fail for procedures and tests to preclude external corrosion of
the design life of the ancillary equipment. Therefore, the ancillary equipment
system. will provide the expected design service life.
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Pretreatment Facility (PTF), Plant Wash and Disposal System (PWD),
Acidic/Alkaline Effluent Vessels, PWD-VSL-00015/00016

COGEMA-IA-037, Rev. 0

'"c.
8
v:

~

'"=f::
~

~

Scope of this Integrity
Assessment

Specifications, Drawings
and Mechanical Data
Sheets

Summary of Assessment

This integrity assessment includes two PWD Acidic/Alkaline Effluent Vessels: PWD-VSL-000I5/00016, located in a cell
(P-0109) at Elevation 0'_0" in the Pretreatment Facility.

The following Specifications are listed in the Material Requisition No. 24590-QL-MRF-MVAO-0000I, Rev. 1 (including
Material Requisition Supplement Nos. SOl and S03 to Rev. 1):
Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage;
Engineering Specification for Pressure Vessel Fatigue Analysis;
Engineering Specification for Seismic Qualification of Seismic Category IIII Equipment and Tanks.

Drawings:
24590-PTF-MV-PWD-00006, Rev. 0, Equipment Assembly Acidic/Alkaline Effluent Vessel, PWD-VSL-00016 (Q);
24590-PTF-MV-PWD-00007, Rev. 0, Equipment Assembly Acidic/Alkaline Effluent Vessel, PWD-VSL-00015 (Q);
24590-PTF-PI-POIT-POOOI, Rev. 2, Pretreatment Facility General Arrangement Plan at El. 0'_0";
24590-PTF-PI-POIT-P0006, Rev. 1, Pretreatment Facility General Arrangement Plan at El. (-) 45'-0";
24590-PTF-P I-PO1T-P0009, Rev. 6, Pretreatment Facility General Arrangement Section C-C;
24590-PTF-PI-POlT-POOIO, Rev. 3, Pretreatment Facility General Arrangement Section D-D;
24590-PTF-PI-POIT-POOll, Rev. 4, Pretreatment Facility General Arrangement Section E-E;
24590-PTF-PI-POIT-POOI6, Rev. 3, Pretreatment Facility General Arrangement Sect. pop and Sect. Q-Q;
24590-PTF-M5-V17T-P0022001, Rev. 0, Process Flow Diagram Pretreatment Effluent Plant Wash and Disposal System PWD
24590-PTF-M5-VI7T-P0022002, Rev. 2, Process Flow Diagram Pretreatment Effluent Plant Wash and Disposal System PWD

Mechanical Data Sheets:
24590-PTF-MVD-PWD-000II, Rev.3, Mechanical Data Sheet for Acidic/Alkaline Effluent Vessel (PWD-VSL-00015);
24590-PTF-MVD-PWD-000I2, Rev.3, Mechanical Data Sheet for Acidic/Alkaline Effluent Vessel (PWD-VSL-00016).

For each item of"Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of Information"
were reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully satisfies the
requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations for Tank Systems.
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Pretrea tm ent Facility (PTF), Radioact ive Liquid Waste Disposal System (PWD),
Acidic/Alkalin e Effluent Vessels, PWD-VSL-OOOI5/00016

COGEM A -IA -0 3 7, Rev. 0

Info rmatio n A ssessed I Source o f Information " -s I A ssessment

Th e Specification for Vessel De sign and Fabrication requ ires
the PWD system Acidic/Alkaline Effluent Vessel s, PWD-VSL-
000 15/00016 vessel and all appurtenances to be designed to the
ASM E Sec tion VIII , Division I rule s which are appropriate for
pressure vessels operating with mixed waste solutions over the
pressure and temperatu re rangcs spec ified for these vesse ls.
Supplementary requirements are speci fied in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary req uirements address pressure vessel fatigue
analysis, positive material identification, lifting attachment
design, equipment drop evaluation, fabrication tolerances,

Specifications listed under Materi al Requisition, acccptab ic wcldi ng procedures for thc vesse l and appurtenances,
Drawings, and Mechanical Data Shee ts listed above welder qual ifications an d test ing reco rds, NDE inspections and
under References; records, and lifting, packaging, shipping, handl ing and storage

requirements, Th e vesse ls arc subjected to cyclic loading. The
AS ME Boiler and Pressure Vessel Code, Section Spcci fica tion for Fatig ue Ana lysis req uires the usc of ASME

c Vessel design standards arc VlIl, Division I , Rul es for Cons truc tion of Nuclear Sec tion VIII, Division 2 rules for vessel co mponents with a high...;;; appropriate and adequa te for the Power Plant Components, 1995 ; numbcr o f load cycles. These arc adequate and acceptable
'"Q vessel's intended usc. AS ME Boiler and Pressur e Vessel Code , Section design standards for thc intended usc of the vessels. These

VlIl, Division 2, Altern ative Rule s; vessels arc vertical with a 264 in. ID and a heigh t of 415 in.
24590-PTF-3 YD·PWD-00001, Rev. I, System from boltom tangent line to top tangent line supported on a
Description for Plant Wash and Dispo sal System cylindri cal skin (approx . 7'-0" high ) whi ch in tum is supported
PWD and Radioactive Liquid Waste Dispo sal on a ring beam anchored to the concrete floor at Elev. 0 '- 0" .
System PWD . The vessel s ' top and bott om heads arc semi-elliptical, built with

I" thick plate , Thc shell is a lso spec ified to be made of I " thick
plate. Eac h vessel has intcmal equipment includ ing eight pulse
jet mixers, six charge vessels, and six reverse flow
divcrterslpumps supportcd fro m thc top head, Material for the
vessel's shell, heads, and internal equipment is SA-240 31 6
stain less stee l (0.030% maximum carbo n co ntent, dual certified)
and is hcreafter re ferred to as 3 16. The supporting skirt is SA-
240 304 sta inless steel (0 .030% maximum carbon co ntent, dual
certified) and is hereafter referred to as 304. The opera ting
vesse l volume is to be about 105,850 ga llons and the total
interna l volume is to be about 119,150 ca llous.
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Pretrea tm en t Facility (PTF), Rad ioactive Liqu id Waste Disposal System (PWD),
Acidic/Alkaline Effluen t Vessels, PWD·VSL-OOOIS/OOO I6

COGEMA-1A-037, Rev. 0

Information Assessed I Source ofinformation I Assessment

The PWD Acidic/Alkaline Effluent Vessels, PWD-VSL-
000 15/00016 arc standard ASME Section VIII vessels. The

If a non-standard vessel is to be Spec ifications listed under Material Requisition, Mechanical Data Sheets require that the ASME Section VIII,

used, the design calculations Drawings, and Mechanical Data Sheets listed above Division I vessels be delivered after design, fabrication,

demonstrate sound engineering under References.
inspection and testing with an ASME code stamp and that the

principles of construction.
vessels be nationally registered. Supplemental design
information is provided by the reference documents listed in the
Source of Information column for utilizing sound engineering
principles of construction of the vessels.
The Mechanical Data Sheets ide ntify the vessels' operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance, and the vessel quality level and

c seismic category which determi ne the requirements for seismic.. design. The des ign specification for the vessel requires specific';;;.. consideration of the operating pressures andtemperatures andI::l Speci fications listed under Material Requisition,
seismic loads in the design process. ASME Section VIII,

Vessel has adequate strength,
Drawings, and Mechanical Data Sheets listed above

Division I requires that the corrosion allowance thickness be
after considerationof the

under References;
excluded from the nominal vessel thickness when evaluating the

corrosion allowance, to withstand
24590 -PTF-3YD-PWD-0000 l, Rev. I, System adequacy of vessel components for these loads at the end of life.

the operating pressure, operat ing
Description for Plant Wash and Disposal System The Engineering Specification for Seismic Qualification Criteria

temperature, and seismic loads. PWD and Radioactive Liquid Waste Disposal for Pressure Vessels adopts ASME Section VIII, Division 2

System PWD. design rules to address seismic design and analysis of the vessel.
Detailed requirements forseismic load determination are
furnished in the specification for Seismic Category IIII
Equipment and Tanks. These codes and standards arc adequate
and appropriate for the design of the PWD vessels to withstand
operating pressure and temperature loads and seismic loads for
the specified design life.
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Pretreatment Facility (PTF), Radioactive Liquid Wa ste Disposal System (PWD),
AcidiclAlkaline Effluent Vessels, PWD-VSL-OOOlS/OOOI 6

COGEMA-IA-037, Rev. 0

Information Assessed I Source of Information I Assessment

Specifications listed under Material Requisition The Engineering Specifi cation for Pressure Ve ssel Design and
above under References; Fabrication requires the use of ASME BPV Code, Section VIII ,

Vessel foundation will maintain
Division I and AISC Manual of Steel Construction for the

AlSC Manual of Steel Construc tion, 9'" Edition, design of the vessel supports. This code ensures an adequate
the load of a full vessel.

American Institute of Steel Construction; design for the vesse l supports. Chapter 14 of the Basis of
24590-WTP-DB-ENG-0 1-001, Rev. lA , Basis of Design document requires that the vessel foundation design
Dcsizn. must be adeou ate to SUPDort the loads from full vessels.

c
.5:

" lfin an area subject to flooding, Specifica tions listed under Material Requisition
Buoyant forces on an empty ve ssel in a flooded room arc

'0 mandatory standard design loads in the Specification forc the vessel is anchored. under References.= Pressure Vessel Design and Fabrication.e

""
The Basis of n esign document requires that all structural

Vessel system will withstand the 24590-WTP-DB-ENG-01-00 I, Rev. lA , Basis of
foundations for outdoo r equipment ex tend a distance bel ow

effec ts of frost heave. Design.
grade that exceeds the depth of the frost line. These vessels arc
located inside/interior of the building at (Elevation 0' -0" level),
therefore, the vessel foundation is not subject to frost heave .
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Pretreatment Facility (PTF), Radioactive Liquid Waste Disposal Syste m (PWD),
Acid ic/Alka line Effluent Vessels, PWD-VSL-OOOlS/OOOI 6

COGEMA-IA-037, Rev. 0

Informatio n Asse-ssed I So urce o fInforrnatio n I A ssessment

'"~
'"' '::..
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Characteris tics of the waste to be
stored or treated have been
identified (ignitable, reactive,
toxic, speci fic gravity, vapor
pressure , flash po int, storage
temperature)

Vessel is designed to store or
treat the wastes with the
characteristics defined above and
any treatment reagents.

T he waste types arc com patible
with each other.

Mcc hanical Data Sheets listed above under
References;

Vessel/Tank Mat erial Se lection Data Sheet,
24590-PTF-NID-PWD-P0003, Rev . 0,
PWD-VSL-OOOO 15/000 16 (PTF) Acidi c!Alkaline
Effluent Vessels;
24590-WTP-PSAR-ESH-0 1-002-02, Rev. l a,
Preliminary Safety Anal ysis Report to Support
Construction Authorization: PT Facility Specific
Information;
Department of Eco logy Permit # WA7890008967,
Dangerous Waste Portion ofthe Hanf ord Facility
Resource Conservation and Recovery Act Permit for
the Treatment. Storag e, and Disposul ofDangero us
Waste. Chapter 10, and Attachm ent 5 1, "Hanford
Tank Waste Treatment and Immobil izati on Plant."
Vesse l/Tank Materi al Selection Data Sheet ,
24590-PTF-N ID-PWD-POO03, Rev. 0,
PWD-VSL-OOOOI5/000 16 (PTF) Acidic!Alkaline
Effluent Vessel s;
24590-PTF-3YD-PWD-0000 I, Rev. I,
Syste m Descript ion for Plant Wash and Disposal
System PWD and Radioactive Liquid Waste
Disnosal Svstem PWD.

24590- PTF-3YD-PWD-0000 I, Rev. I,
System Descript ion for Plant Wash and Disposal
Syste m PWD and Radioactive Liq uid Waste
Disposal System PWD.

The Mechanical Data Sheets present the waste specific gravity,
storage temperatures and pressures. The Vessel/Tank Material
Se lection Data Sheet addresses the pH range and chemi cal
composition of the waste to select appropriate vessel materials
and specify the corros ion allowance . Other waste characteristics
that are hazardous, such as ignitability, reactivity, and toxicity
are addressed by the Preliminary Safety Analysis Report for the
PTF Building and in Part A of the Permit, as an integra l part of
the design process. The PWD vessel s prov ide primary
confinement of the waste during normal operations, abnormal
operations, and during and after a Design Basis Earthquake.
Each vessel is provided with an air in-bleed to dilute any
hydro gen generated in the vessel. Eac h vessel also has eight
pulse jet mixers to mitigate any such gas buildup in the waste.
The vessels areactively vented via the PT... vent system to
pre vent any build-up of flammable gases. The vessels are
grounded to control ignition sources.

Th e Vessel/Tank Material Selection Data Sheet demonstrates
that the vessel is designed to process the wastes discussed
above. The System Description discusses normal and abnormal
operations for the PWD vessels. Excess acidic effluent is
neutrali zed with 19M sodium hydroxide supplied from a reagent
header. Aci d and water will be used for flushin g/r insing.

The System Description for the PTF PWD system does not
describe any operations where incompatible wastes are mixed in
these vesse ls for processing. Th e primary function of these
vessels is to receive effluent for storage, neutralization, and
transfer it to the eva pora tion systems. The effluent ineludes
plant wash from r TF vessels and sumps, acidic and alkaline
generated during pretreatment operations, and solid wash from
Ultrafiltra tion. I'WD also receives plant wash from HL W and
LAW vitrifica tion, HLW submerged bed scrubbers cond ensate,
and also wastes from the LAB facility. T he neutralized e ffluent
of these vessels is sent to the Waste Feed Evaporator Feed
Vessels (FE P-VSL-000 17AlB) for recyclin g,
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Pretreatm ent Facility (PTF), Rad ioactive Liquid Waste Disposal System (PWD),
Acidic/Alkaline Effluent Vessels, PWD-VSL-000I S/00016

InformationAssessed I Source of Information I

CO GEM A-IA -037, Rev. 0

Assessment

Drawings and Mechani cal Data Sheets listed above
T he Vesselffank Material Selection Data Sheet shows that the
PWD Acidic/Alkal ine Effluent Vessel s, PWD·VSL·

c Vessel material and protective
underReferences;

000 15/000 16 normally operate at atmos pheric pressure , pH 12,
.!2
1:: coatings ensure the vessel

Vessel/Tank Mater ial Selection Data Sheet,
and at 100 OF temperature . T he vessel is designed for 15 psig..

structure is adequately protected pressure and 237 of temperature. Potenti al ac id/water cleaningQ 24590-PTF·NlD·PWD-P0003 , Rev. 0,~ from the corrosive effects of the operations of the vessel were also considered . Th e material... PWD-VSL·OOOO15/000 16 (PT F) Acidi c/Alkalinec waste stream and external selected is 3 16 and a corrosion allowance of 0.04 in. Th e PWD
0 Effluent Vessels;.:;; environments (expected to not vessels are located in the PTF cell (P·OI09) at Elevation 0 '·0".
0 24590-PTF-3YD·PWD·0000l , Rev . I ,
~ leak or fail for the design life of This cell is equipped with a sump to pump out any leaks.~ System Description for Plant Wash and Disposal0

the system) Therefore, the cell should rem ain dry during normal operationsU System PWD and Radioactive Liqu id Waste
which will limit external corrosion of the vessel over the facility

Disposal System PWD.
design life.

Mechanical Data Sheets listed above under The bases for the PW D vessels ' mate rial selection and corrosion

c .. References; allowance are furn ished in the Vessel/Tank Material Selection
o v Corrosion allowance is adequate Data Sheet. Selection of3 16 materials with a corrosion._ c
~ "o .. for the intended service life of Vesse lffank Material Selection Data Sheet, allowance of 0.04 in. for a service life of 40 years is adequate~ ~

~ 0
the vessel. 24590-PTF·N 1D·PWD-P0003 , Rev . 0, and appropriate. The material selection and corrosion allowance0 =u< PWD-YSL-OOOO15/000 16 (PT F) Acidic/Alkaline of 0.08 in (conservative) is carried forwa rd to the Mechanical

Effl uent Vessels. Data Sheets.
Th e PWD Acidic/Alkaline Em uent Vessels, PWD·VSL-

"- Drawings listed above under References; 000 15/00016 arc designed to overflow into each other but.!! Pressure controls (vents and

" ultimately overflow to the Ult imate Overflow Vessel (PWD-
~ re lief valves) are adequately

24590-PTF-3YD·PWD-00001, Rev. I, VSL-00033) through a 6" diameter unrestricted line. Vessel.. designed to ensure pressurerelief~ System Description for Plant Wash and Disposal (P WD-VSL-00033) is located at Elevation (-) 45' -0", as shown= if normal operating pressures in~
~ System PWD and Radioactive Liqu id Waste on the drawings and described in the System Description.. the vessel are exceeded.~

Disposal System PWD. document. These PWD vessel s arc also connected to the PT F...
vessel vent svstem to orevent over oressurization of the vessel.
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Pretreatment Faeility (PTF), Plant Wash and Disposal System (PWD),
Plant Wash Vessel, PWD-VSL-00044

COGEMA-IA -037, Rev. 0
-,
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Scope of this Integrity
Assessment

Specifications, Drawings
and Mechanical Data
Sheet

Summary of Assessment

This integri ty assessment includes one PWD Plant Wash Vessel: PWD-VSL-00044, located in a cell (P-0104) at
Elevation 0 '_0" in the Pretreatment Facility.

The following Specifications arc listed in the Material Requisition No. 24590-QL-MRE-MVAO-OOOO I, Rev. 1 (including
Material Req uisition Supplement Nos . SOl, S03, and S04 to Rev. I):
Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specifi cation for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI) ;
General Specification for Packing, Shipping, Handling , and Storage;
Engineering Specification for Pressure Vessel Fatigue Analy sis;
Engineering Specification for Seismic Qualification of Seismic Category I/II Equipment and Tanks.

Drawings:
24590 -PTF-MV-PWD-000I O, Rev. 0, Equipment Assembly Plant Wash Vessel, PWD-VSL-00044 (Q);
24590-PTF-P I-POIT-POOOI , Rev. 2, Pretreatment Facility General Arrangement Plan at EI. 0'-0";
24590-PTF-P I-POIT-P0006, Rev. I, Pretreatment Facility General Arrangement Plan at EI. (-) 45'-0" ;
24590-PTF- PI-POI T-P0008, Rev. 3, Pretreatment Facility General Arrangement Sect ion B-B;
24590-PTF-P I-POI T-POO09, Rev. 6, Pretreatment Facility General Arrangement Section C-C;
24590-PTF-Pl -POlT-POOI4, Rev. 5, Pretreatment Facility General Arrangement Sect. L-L and Sect. K-K;
24590 -PTF-M5-V17T-P002200 I, Rev. 0, Process Flow Diagram Pretreatment Effluent Plant Wash and Disposal System PWD
24590 -PTF-M5-VI 7T-P0022002, Rev. 2, Process Flow Diagram Pretreatment Effluent Plant Wash and Disposal System PWD

Mechanical Data Sheet:
24590-PTF-MVD-PWD-00002, Rev. I, Mechanical Data Sheet for Plant Wash Vessel (PWD-VSL-00044).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source ofInformation"
were reviewed and found to furnish adequate desi gn controls and requirements to ensure the design intent fully satisfies the
requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations for Tank Systems.
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Pretreatm ent Facility (PTF), Plant Wash and Disposal System (PWD),
Plant Was h Vessel, PWD-VSL-00044

Information Assessed I Source oflnformation I

COGEMA-IA-037, Re v. 0

Assessment
,

The Specification for Vessel Design and Fabrication requires
the PWD system Plant Wash Vessel, PWD·V SL-00044 and all
appurtenances to be designed to the ASME Section VIII,
Division I rules whic h are appropriate for pressure vessels
operating with mixed waste solutions over the pressure and
temperature ranges specified for this vessel. Supplementary
requirements arc specified in the Engineering Specification for
Pressure Vessel Design and Fabrication. Supplementary
requirements address pressure vessel fatigue analys is, positive
material identifi cation, lifting attachment design, equipment

Specifica tions listed under Material Requisition,
drop evaluation, fabrication tolerances, acceptable welding

Drawin gs, and Mechanical Data Sheet listed above
procedures for the vesse l and appurtenances, we lder

under References;
qualifications and testing records. N DE inspections and records,
and lifting, packaging, shipping, handling and storage

ASM E Boiler and Pressure Vesse l Code, Section
requ irements. The vessels are subjected to cyclic loading. The

VIII, Division I, Rules for Construction of Nuclear Specification for Fatigue Analysis requires the usc of ASME
c Ve ssel design standards are Section VIII, Division 2 rules for vessel components with a high
0< Power Plant Components, 1995;.:;; appropriate and adequate for the number of load cycles. These are adequate and acceptable
" ASME Boiler and Pressure Vessel Code, Section
Q vessel's intended use. VIII, Division 2, Alternative Rules;

design standards for the intended usc of the vessel. The vessel

24590·PTF-3YD-PWD-0000I , Rev. I, System
is vertical with a 276 in. ID and a height ofJ06 in. from bottom

Description for Plant Wash and Disposal System
tangent line to top tangent line supported on a cylindrical skirt
(3/4" thick plate x approx. 7'-9" high) which in tum is supported

PWD and Radioactive Liquid Waste Disposal
on a ring beam anchored to the concrete floor at Elev. 0 '-0".

System PWD.
The vessel's top and bottom heads are elliptical, built with 7/8"
minimum thick plate. The shell is specified to be made of I"
thick plate. The vessel has internal equipment including eight
pulse jet mixers, six charge vessels, and six reverse now
diverters/pumps supported from the top head. Material for the
vessel's shell, heads, and internal equipment is SA-240 3 16
stainless steel (0.030% maximum carbon content, dual certified)
and is hereafter referred to as 316. The supporting skirt is SA·
240 304 stainless steel (0.030% maximum carbon content, dual
certified) and is hereafter referred to as 304. The operating
vessel volume is to be about 88,630 gallons and the total
internal volume is to be about 103,000 uallons.

3/2/04 Page 8 of 12



Pretreatment Facility (PTF), Plant Wash and Disposal System (PWD),
Plant Wash Vessel, PWD-VSL-00044

Information Assessed I Source of Information I

COGEMA-IA-037, Rev. 0

Assessment -,

The PWD Plant Wash Vessel , PWD-VSL-00044 is a standard
ASM E Section VlII vessel. The Mechanical Data Sheet

If a non-standard vesse l is to be
requires that the ASM E Section VlII , Division I vessel s be

used, the desi gn calculations
Specifications listed under Material Requi sition , delivered afler design, fabrication, inspection and testing with
Drawings, and Mechanical Data Sheet listed above an ASME code stamp and that the vessels be nationally

demonstrate sound engineering
under References. registered . Supplemental de sign information is provided by the

principles of construction.
referencedocuments listed in the Source of Information column
for utilizing sound engineering principles ofconstruction of the
vessel.
The Mechanical Data Sheet identifies the vessels' operating
pressure and temperature ranges. the materials selected for the
vessel, the co rrosion allowance, and the vessel qual ity level and

c seismic catego ry which determine the requirements for seismic

""' design. The design specification for the vessel requires speci fic.;;;

" consideration of the operating pressures and temperatures andQ Specifications listed under Material Requisition,
seismic loads in the design process. ASME Section VIII ,

Vessel has adequate strength,
Drawings, and Mechanical Data Sheet listed abo ve

Division I requires that the corrosion allowance thickness be
after consideration of the

under References;
excluded from the nominal vessel thickness when evaluating the

corrosion allowance. to withstand
24590-PTF-3YD.PWD·OOOOl , Rev. I, System

adequacy of vessel components for these loads at the end of life.
the operating pressure. operating

Description for Plant Wash and Disposal System
The Engineering Specificat ion for Seismic Qualifi cat ion Criteria

temperature. and seismic loads.
PWD and Radioactive Liqu id Waste Disposal

for Pressure Vessels adopts ASM E Section VIII , Division 2
design rules to address seismic design and analysis of the vesse l.

System PWD.
Detailed requirements for seismic load determinatio n are
furnished in the specification for Seismic Category IIl1
Equipment and Tanks. These codes and standards arc adequate
and app ropriate for the design of the PWD vessel to with stand
operating pressure and temperature loads and seismic loads for
the specified design life.
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Pretreatment Facility (PTF), Plant Wash and Disposal System (PWD),
Plant Wash Vessel, PWD-VSL-00044

COGEMA-IA-037, Rev. 0
'.

Information Assessed I Source of Information I Assessment

Specifications listed under Material Requisition The Engineering Specification for Pressure Vessel Design and
above under References; Fabrication requires the usc of ASME BPV Code, Section VIIl,

Vessel foundation will maintain Division I and AISC Manual of Steel Construct ion for the
AISC Manual of Steel Construction, 9'" Edition, design of the vessel supports. This code ensures an adequate

the load of a full vessel.
American Institute of Steel Construction; design for the vessel supports . Chapter 14 of the Basis of
24590-WTP-DB-ENG-O 1-00 I, Rev. IA, Basis of Design document requires that the vessel foundation design
Design. must be adeouatc to SUDDOrt the loads from full vessels.

".S!
Buoyant forces on an empty vessel in a flooded room arc;;

If in an area subject to flooding, Speci fications listed under Material Requisition-0 mandatory standard design loads in the Specification for" the vessel is anchored. under References." Pressure Vessel Design and Fabrication.Q...

The Basis of Design document requires that all structural

Vessel system will withstand the 24590 -WTP-DB-ENG-01-00I, Rev. lA , Basis of
foundations for outdoor equipment to extend a distance below

effec ts of frost heave. Des ign.
grade that exceeds the depth of the frost line. This vessel is
located inside/interior of the building at (Elevation O'-O" lcvel),
therefore, the vessel founda tion is not subject to frost heave.
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Pretreatm ent Facility (PTF), Plant Wash and Disposal System (PWD),
Plant Wash Vessel, PWD-VSL-00044

COGEMA-IA-037, Rev. 0
'.

Information Assessed I Source oflnformation I Assessment
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Characteristics of the waste to be
stored or treated have been
ide ntified (ign itable, reactive,
toxic, speci fic gravity, vapor
pressure, flash point, storage
temperature)

Vessel is designed to store or
treat the waste s with the
characteristics defined above and
any treatment reagents.

The waste types are com patible
with each other.

Mechanical Data Sheet listed above under
References;

VessellTank Material Select ion Data Sheet,
24590-PTF-NID-PWD -POOO I, Rev. 0,
PWD-VSL-000044 (PTF) Plant Wash Vessel;
24590-WTP-PSAR-ESH-0 1-002-02, Rev. la,
Preliminary Safe ty Analysis Report to Support
Construction Authorization: PT Facility Specific
Information;
Department of Eco logy Perm it # WA7890008967,
Dangerous Waste Portion of the Hanf ord Facility
Resource Conservation and Recovery Act Permit for
the Treatment. Storage, and Disposal ofDangerous
Waste, Chapter 10, and Attac hment 51, "Hanford
Tank Waste Treatment and Immobili zat ion Plant."

VessellTank Material Selection Data Sheet,
24590-PTF-N ID-PWD-POOO I, Rev. 0,
PWD -VSL-000044 (PTF) Plant Wash Vessel ;
24590-PTF-3YD-PWD-0000 1, Rev. I ,
System Descr iption for Plant Wash and Disposal
System PWD and Radi oactive Liquid Waste
Dispo sal System PWD.

24590-PTF-3YD-PWD-0000 I, Rev. I,
System Description for Plant Wash and Disposal
System PWD and Radioactive Liquid Waste
Disposal System PWD.

The Mechanic al Data Sheet presents the waste specific gravity,
storage temperatures and pressure s. The Vessel/Tank Materi al
Selection Data Sheet addresses the pH range and chemical
composition of the waste to select appropriate vessel materials
and specify the corrosion allowance. Other waste characteristics
that arc hazardous, such as ignitability, reactivity, and toxicity
are addressed by the Preliminary Safety Analysis Report for the
PTF Build ing and in Part A of the Permit as an integral part of
the design process. The PWD vessel provides primary
confinement of the waste during normal operations. abnormal
opera tions, and during and after a Design Basis Earthquake.
The vessel is provided with an air in-bleed to dilut e any
hydrogen generated in the vessel. The vessel also has eight
pulse j et mixers to mitigate any such gas buildup in the waste.
The vesse ls are act ively vented via the PTF vent system to
prevent any build-up of flamm able gases . The vesse l is

I grounded to control ignition sources.

The VessellTank Material Select ion Data Sheet de monstrates
that the vessel is desig ned to process the wastes discussed
above. The System Description discusse s normal and abnorma l
operations for the PWD vessel. Excess acidic effluent is
neutralized with 19M sodium hydroxide supplied from a reagent
header. Aeid and water will be used for flush ing/rinsing.

The System Descripti on for the PTF PWD system docs not
describe any operations where incomp atible waste s are mixed in
these vessels for processing. The primary function of this vessel
is to receive high-activ ity plant wash and recycles from
numerous sources and co mponents in PTF, LAW , HLW. and
LAB facilities. The vesse l is sized to rece ive washes from the
largest potential wash and still be able to transfer waste from
other so urces . The neutralized effiuent of this vessel is sent to
the Waste Feed Evaporator Feed Vessels (FEP-V SL-000 17AlB)
for recycl ing.
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Pretreatment Fac ility (PT F), Plan t Wash and Disposal System (PWD),
Plant Wash Vessel, PWD-VSL-00044

Information'Assessed I Source oflri fimnation I

COGEMA-IA-037, Rev. 0

A ssessment
.

Drawings and Mechanical Data Sheet listed above
The Vessel/Tank Material Selection Data Sheet shows that the

c Vessel materia l and protective under References;
PWD Plant Wash Vessel , PWD·YSL·00044 normally operates

.~

'"
coa tings ensure the vessel

at atmospheric pressure, pH 12, and at 115°F temperature. The

""0 structure is adeq uately protected Yesscl/Tank Materia l Selection Data Sheet ,
vessel is designed for 15 psig pressure and 237 OF temp erature... from the corrosive effects of the
Potential acid and water cleaning operations of the vessel were... 24590·PTF-NlD-PW D-POOO I, Rev. 0,

c waste stream and external PWD·YSL-000044 (PTF) Plant Wash Ve ssel ;
a lso considered. The mater ial selected is 3 16 and a corrosion

0.;;; env ironments (ex pected to not 24590·PTF-3YD·PW D-0000l , Rev. I ,
allo wance ofO.OS in. Th is vessel is located in cell (P·O104) at

0.. leak or fail for the design life of
Elevat ion 0'-0". The ce ll is equipped with a sump to pump out.. Sys te m Description for Plant Wash and Disposal

0
U the sys tem) Syste m PWD and Radioactive Liquid Waste

any leaks . Therefo re, the ce ll should remai n dry during normal

Disposal System PW D.
operations which will limit external corrosion of the vessel over
the facili tv desizn life.

Mechanical Data Sheet listed above under
The bases for the PWD vessel 's materi al selection and corrosion

c " References; allowance arc furnis hed in the Vessel/Tank Material Selection
o '" Co rrosion allowance is adequate._ c
~ " Data Sheet. Selection of 3 16 materia ls with a corrosion
o ,. for the intended service life of.. ~ Vessel/Tank Material Selection Data Sheet,

allowance of 0.04 in. for a service life of 40 yea rs is adequate
.. 0

the vessel.0 =
U..: 24590·PTF-N lD·PWD-P0001 , Rev. 0,

and appropriate. The material se lec tion and corrosion allowance

PW D·Y SL-000044 (PTF) Plant Wash Ve ssel;
of O.OS" (conservative) is carried forward to the Mechan ical
Data Sheet.

... Drawings listed above under References; The PWD Plant Wash Vessel , PWD·YSL·00044, is designed to

.!! Pressure controls (vents and.. overflow into the nlt imate overflow vessel (P WD.YSL·00033)
c.: relief valves) are adequately

'" des igned to ensure pressore rel ief
24590·PTF-3YD- PWD-0000 I, Rev. I ,

through an S" diameter unre stricted line. Vessel (PWD-YSL·.. 00033) is located in the PTF at Elevation (.) 45'-0", as shown on
= System Description for Plant wash and Disposal
~ if normal operatingpressures in
~

the drawings and described in the System Descr iption.. the vesse l arc exceeded .
System PWD and Radi oactive Liqu id Waste..... Disposal System PWD.

document. This PWD vessel is also connected to the PTF vesse l
vent svstem to orevent over pressurization of the vessel.
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COGEMA-IA-039, Rev. 0

IQRPE REVIEW -
PRETREATMENT FACILITY (PTF), RADIOACTIVE LIQUID WASTE DISPOSAL

SYSTEM (RLD) ALKALINE EFFLUENT VESSELS (RLD-VSL-00017A1B)

"I, Tarlok S. Hundal, have reviewed, and certified a portion of the design of a new tank
system or component located at the Hanford Waste Treatment Plant, owned/operated by
Department of Energy, Office of River Protection, Richland, Washington. My duties were
independent review of the current design for the Pretreatment Facility (PTF), Radioactive
Liquid Waste Disposal System (RLD) Alkaline Effluent Vessels (RLD-VSL-00017A/B) as
required by the Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable
paragraphs, Le., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that the
information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information, including
the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the requirements
of the WAC.

The attached review is six (6) sheets numbered one (1) through six (6).

Signature
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STRUCTURAL INTEGRITY ASSESSMENT OF THE
PRETREATMENT FACILITY (PTF), RADIOACTIVE

LIQUID WASTE DISPOSAL SYSTEM (RLD)
ALKALINE EFFLUENT VESSELS

(RLD-VSL-00017AlB)

COGEMA-IA-039
REV. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Pretreatment Facility (PTF), Radioactive Liquid Waste Disposal System (RLD),
Alkaline Effluent Vessels, RLD-VSL-00017AlB

COGEMA-IA-039, Rev. 0
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~

Scope of this Integrity This integrity assessment includes two RLD Alkaline Effluent Vessels: RLD-VSL-OOO 17AlB, located in cell (P-O118) atCoe
u Assessment Elevation 0'-0" in the Pretreatment Facility.00

The following Specifications are listed in Material Requisition No. 24590-CM-MRB-MVAO-0000l, Rev. 1
Engineering Specification for Pressure Vessel Design and Fabrication;
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;
Specification for Welding of Pressure Vessels, Heat Exchangers and Boilers;
General Specification for Supplier Quality Assurance Program Requirements;
Specification for Positive Material Identification (PMI);
General Specification for Packing, Shipping, Handling, and Storage;
Engineering Specification for Pressure Vessel Fatigue Analysis;

'"
Engineering Specification for Seismic Qualification Criteria for Pressure Vessels;

~ Engineering Specification for Structural Design Loads for Seismic Category III and IV Equipment and Tanks.u Specifications, Drawings=~ and Mechanical Data...
Drawings:~ Sheets~ 24590-PTF-MV-RLD-0000l, Rev. 0, Equipment Assembly Alkaline Effluent Vessel, (RLD-VSL-00017A);=:
24590-PTF-MV-RLD-00002, Rev. 0, Equipment Assembly Alkaline Effluent Vessel, (RLD-VSL-00017B);
24590-PTF-P I-POIT-POOOl, Rev. 2, Pretreatment Facility General Arrangement Plan at El. 0'-0";
24590-PTF-P I-PO1T-POO10, Rev. 3, Pretreatment Facility General Arrangement Section D-D;
24590-PTF-PI-POlT-POOll, Rev. 4, Pretreatment Facility General Arrangement Section E-E;
24590-PTF-M5-VI7T-P0022003, Rev. 0, Process Flow Diagram Pretreatment Facility.

Mechanical Data Sheets:
24590-PTF-MVD-RLD-00005, Rev.O,Mechanical Data Sheet for Alkaline Effluent Vessel (RLD-VSL-00017A);
24590-PTF-MVD-RLD-00006, Rev.O,Mechanical Data Sheet for Alkaline Effluent Vessel (RLD-VSL-00017B).

For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source of

Summary of Assessment
Information" were reviewed and found to furnish adequate design controls and requirements to ensure the design intent fully
satisfies the requirements of Washington Administrative Code, WAC-173-303-640, Dangerous Waste Regulations for Tank
Systems.

3/9/04 Page 10f6



COGEMA-IA-039, Rev. 0Pretreatment Facility (PTF), Radioactive Liquid Waste Disposal System (RLD),
Alkaline Effluent Vessels, RLD-VSL-00017AIB ,

i-· ~- .' .lrifo!~a~~!.1·Ass~;~s~~.~_.:~·-- ~_ ..-~~_.-Sow:c_e of"liif~~.~~.!!n-· .. _...._~-~]~~:--. -_. 'As~~~srnePt- ._-=~-~-_._... _. "~-=:J

The RLD system Alkaline Effluent Vessels, RLD-VSL-
00017AlB vessel and all appurtenances are to be designed to the
ASME Section VIII, Division 1 rules which are appropriate for
pressure vessels operating with mixed waste solutions over the
pressure and temperature ranges specified for this vessel.
Supplementary requirements are specified in the Engineering
Specification for Pressure Vessel Design and Fabrication.
Supplementary requirements address pressure vessel fatigue
analysis, positive material identification, lifting attachment
design, equipment drop evaluation, fabrication tolerances,
acceptable welding procedures for the vessel and appurtenances,

Specifications listed under Material Requisition,
welder qualifications and testing records, NDE inspections and

Drawings, and Mechanical Data Sheet listed above
records, and lifting, packaging, shipping, handling and storage
requirements. The vessels are subjected to cyclic loading. The

=: Vessel design standards are
under References;

fatigue design standards, ASME Section VIII, Division 2, arec.o.- appropriate and adequate for the appropriate for components with high number of load cycles.'" 24590-PTF-3YD-PWD-0000l, Rev. 1, SystemQ,l

Q vessel's intended use.
Description for Plant Wash and Disposal System

These are adequate and acceptable design standards. The
vessels are vertical vessels with a 192 in. ID and a height of210

PWD and Radioactive Liquid Waste Disposal
in. from bottom tangent line to top tangent line supported on a

SystemRLD.
cylindrical skirt (1" thick by approx. 6'-0" high plate) which in
tum is supported on a base beam ring anchored to the concrete
floor at Elev. 0'-0". The vessels' top and bottom heads are
semi-elliptical, built with 1" minimum thick plate. The shell is
also specified to be made of 1" thick plate. The vessel has an
internal jet mixer supported from bottom head and a dip pipe
supported from the tank top. Material for the shell, vessel heads,
vessel's internal equipment, and supporting skirt is SA-240 304
stainless steel (0.030% maximum carbon content, dual
certified), will hereafter be referred to as 304. The operating
vessel volume is to be about 28,110 gallons and the total
internal volume is to be about 34,340 gallons.
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... .__....-'==:,..._._:JAssessment

Pretreatment Facility (PTF), Radioactive Liquid Waste Disposal System (RLD),
Alkaline Effluent Vessels, RLD-VSL-00017AIB

!-.:...-_-:-~·!-n_fl_o~-a~-lp-!1_·A_··~s-e-ss-e_d_' .: --1 -..:-_-_~_-__ )-~-u!"C-__c·_~-_f-~~-.f.~r_··m_·-~.t:io-~__=_-_-_·..~-.=c_._-_--_
The RLD Alkaline Effluent Vessels, RLD-VSL-OOO 17AlB are
standard ASME Section VIII vessels. The Mechanical Data
Sheets require that the ASME Section VIII, Division 1 vessels

Ifa non-standard vessel is to be
Specifications listed under Material Requisition,

be delivered after design, fabrication, inspection and testing
used, the design calculations

Drawings, and Mechanical Data Sheets listed above
with an ASME code stamp and that the vessels be nationally

demonstrate sound engineering
under References;

registered. Supplemental design information is provided by the
principles of construction. reference documents listed in the Source of Information column

for utilizing sound engineering principles of construction of the
vessels. As discussed above, the vessel design standards are
appropriate and adequate for the vessel's intended use.
The Mechanical Data Sheets identify the vessels' operating
pressure and temperature ranges, the materials selected for the
vessel, the corrosion allowance, and the vessel quality level

= which determines the requirements for seismic design. The
~.. design specifications for the vessels require specific'"Q,l

Q
Specifications listed under Material Requisition,

consideration of the operating pressures and temperatures and

Drawings, and Mechanical Data Sheets listed above
seismic loads in the design process. ASME Section VIII, Div. 1

Vessel has adequate strength,
under References;

requires that corrosion allowance thickness shall be excluded
after consideration of the from nominal vessel thickness when evaluating the adequacy of
corrosion allowance, to withstand

24590-PTF-3YD-PWD-00001, Rev. 1, System
vessel components for these loads at end of life. The

the operating pressure, operating Engineering Specification for Seismic Qualification Criteria for
temperature, and seismic loads.

Description for Plant Wash and Disposal System
Pressure Vessels adopts ASME Section VIII, Div. 2 design rules

PWD and Radioactive Liquid Waste Disposal
to address seismic design and analysis of the vessel and vessel

SystemRLD.
supports. Detailed requirements for seismic load determination
are furnished in the specification for Seismic Category IIIIIV
Equipment and Tanks. These codes and standards are adequate
and appropriate for design of the RLD vessels to withstand
operating pressure and temperature loads and seismic loads for
the specified design life.
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Pretreatment Facility (PTF), Radioactive Liquid Waste Disposal System (RLD),
Alkaline Effluent Vessels, RLD-VSL-00017AIB

COGEMA-IA-039, Rev. 0

j.
I

! InformationAsseslolcd . I 'Suurce uf Information Asscl'Isl11cnt

The Engineering Specification for Pressure Vessel Design and
Specifications listed under Material Requisition Fabrication requires the use of ASME B&PV Code, Section

Vessel foundation will maintain
above under References; VIII, Division 1 for design of the vessel supports. This code

the load ofa full vessel.
ensures an adequate design for the vessel supports. Chapter 14

24590-WTP-DB-ENG-OI-001, Rev. lA, Basis of of the Basis of Design document requires that vessel
Design. foundations design must be adequate to support the loads from

full vessels.

=.S- Buoyant forces ofan empty vessel in a flooded room are a= If in an area subject to flooding, Specifications listed under Material Requisition'C mandatory standard design load case in the Specification for= the vessel is anchored. under References.= Pressure Vessel Design and Fabrication.Q

r..

The Basis of Design document requires that all structural
foundations for outdoor equipment to extend a distance below

Vessel system will withstand the 24590-WTP-DB-ENG-OI-001, Rev. lA, Basis of grade that exceeds the 30" depth of the frost line. These vessels
effects of frost heave. Design. are located inside/interior of the building at (Elevation 0'-0"

level with 8 ft thick foundation mat), therefore, the vessel
foundation is not subject to frost heave.
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Pretreatment Facility (PTF), Radioactive Liquid Waste Disposal System (RLD), COGEMA-IA-039, Rev. 0
Alkaline Effluent Vessels, RLD-VSL-00017A/B
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Mechanical Data Sheets listed above under
The Mechanical Data Sheets present the waste specific gravity,

References;
storage temperatures and pressures. The Vessel/Tank Material
Selection Data Sheet addresses the pH range and chemical

Vessel/Tank Material Selection Data Sheet,
composition of the waste to select appropriate vessel materials

24590-PTF-NlD-RLD-P0002, Rev. 0,
and specify the corrosion allowance. Other waste characteristics

Characteristics of the waste to be RLD- VSL-OOOO17AlB (PTF) Alkaline Effluent
that are hazardous, such as ignitability, reactivity, and toxicity

stored or treated have been Vessels;
are addressed by the Preliminary Safety Analysis Report for the

identified (ignitable, reactive, 24590-WTP-PSAR-ESH-OI-002-02, Rev. la,
PTF Building and in Part A of the Permit as an integral part of

toxic, specific gravity, vapor Preliminary Safety Analysis Report: PT Facility
the design process. The RLD vessels provide primary

pressure, flash point, storage Specific Information;
confinement of the waste during normal operations, abnormal

temperature) Department ofEcology Permit # WA7890008967,
operations and during and after a Design Basis Earthquake.

Wl
Dangerous Waste Portion ofthe Hanford Facility

Each vessel is provided with an air in-bleed to dilute any

"~ Resource Conservation and Recovery Act Permit for
hydrogen generated in the vessel. Each vessel also has an-Wl the Treatment, Storage, and Disposal ofDangerous
operating jet mixer to mitigate any such gas buildup in the

"C
~

waste. The vessels are actively vented via PTF vent system to- Waste, Chapter 10, and Attachment 51, "Hanford
CJ
~ Tank Waste Treatment and Immobilization Plant."

prevent any build-up of flammable gases. The vessel is...
~

grounded to control ignition sources .
-=U Vessel/Tank Material Selection Data Sheet,
~ 24590-PTF-NlD-RLD-P0002, Rev. 0,-Wl

Vessel is designed to store or
The Vessel/Tank Material Selection Data Sheet demonstrates

~ RLD-VSL-OOOO17AlB (PTF) Alkaline Effluent::: treat the wastes with the Vessels;
that the vessel is designed to process the wastes discussed

characteristics defined above and 24590-PTF-3YD-PWD-0000l, Rev. 1,
above. The System Description discusses normal and abnormal

any treatment reagents. System Description for Plant Wash and Disposal
operations for the RLD vessels. Acid or water will be used for

System PWD and Radioactive Liquid Waste
flushing/rinsing.

Disposal Svstem RLD.
The System Description for the PTF (RLD) does not describe

24590-PTF-3YD-PWD-0000l, Rev. 1,
any operations where incompatible wastes are mixed in these

The waste types are compatible
vessels for processing. The primary function of these vessels is

System Description for Plant Wash and Disposal to receive, store, and discharge low activity alkaline and other
with each other. System PWD and Radioactive Liquid Waste suspect active effluent generated within the PT and receive

Disposal System RLD. caustic scrub solution from LAW Vitrification Plant. These
vessels' effluent is sent to Pretreatment Facility's process
condensate tanks (RLD-TK-00006A1B) for further processing.
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Pretreatment Facility (PTF), Radioactive Liquid Waste Disposal System (RLD), COGEMA-IA-039, Rev. 0
Alkaline Effluent Vessels, RLD-VSL-00017AIB
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The Vesselffank Material Selection Data Sheet shows that the
Drawings and Mechanical Data Sheets listed above RLD Alkaline Effluent Vessels, RLD- VSL-OOO17AlB normally

= Vessel material and protective
under References; operate at atmospheric pressure, pH 13, and at 75 OF

Q temperature. The vessels are designed for 15 psig pressure and..
coatings ensure the vessel-CJ Vesselffank Material Selection Data Sheet, a temperature of 150 OF. Other pertinent vessel operation and~

structure is adequately protected-Q 24590-PTF-NlD-RLD-P0002, Rev. 0, design information is provided in the Mechanical Data Sheets.... from the corrosive effects of the=-- RLD-VSL-OOOO 17AlB (PTF) Alkaline Effluent Potential acid cleaning operations of the vessel were also= waste stream and external
.51

environments (expected to not
Vessels; considered. The material selected is 304 and a corrosion

'"Q 24590-PTF-3YD-PWD-0000l, Rev. 1, allowance of 0.08 in. The RLD vessels are located in the PTF... leak or fail for the design life of... System Description for Plant Wash and Disposal cell (P-O 118) at elevation 0'-0". This cell is equipped with aQ
the system)U System PWD and Radioactive Liquid Waste sump to pump out any leaks. Therefore, the cell should remain

Disposal System RLD. dry during normal operations which will limit external corrosion
of the vessel over the facility design life.

Mechanical Data Sheets listed above under The bases for the RLD vessels' material selection and corrosion

= ~
References; allowance are furnished in the Vesselffank Material Selection

Q CJ Corrosion allowance is adequate Data Sheet. Selection of 304 materials with a corrosion.. ='" =e ~ for the intended service life of Vesselffank Material Selection Data Sheet, allowance of 0.08 in. for a service life of 40 years is adequate
... Q

the vessel. 24590-PTF-NlD-RLD-P0002, Rev. 0, and appropriate. The material selection and corrosion allowanceQ=

U< RLD-VSL-OOOO17AlB (PTF) Alkaline Effluent are carried forward to the Mechanical Data Sheets consistently
Vessels; and correctly.

The RLD Alkaline Effluent Vessels, RLD-VSL-00017AIB are.... Drawings listed above under References; designed to overflow into each other but ultimately overflow to.~ Pressure controls (vents and
~ the ultimate overflow vessel (PWD-VSL-00033) through an 8"
C': relief valves) are adequately

24590-PTF-3YD-PWD-0000l, Rev. 1, diameter unrestricted line. Vessel (PWD-VSL-00033) is located
~ designed to ensure pressure relief... System Description for Plant Wash and Disposal at Elevation (-) 45'-0" of the PTF, as shown on the drawings and= if normal operating pressures in'"'" System PWD and Radioactive Liquid Waste described in the System Description document. The RLD~ the vessel are exceeded....

Disposal System RLD. vessels are also connected to the PTF vessel vent system to=--
prevent over pressurization of the vessel.
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IQRPE REVIEW -
PRETREATMENT FACILITY ELEVATION 0'-0" RADIOACTIVE LIQUID

WASTE DISPOSAL SYSTEM (RLD) ANCILLARY EQUIPMENT

"l, John T. Baxter, have reviewed, and certified a portion of the design of a new
tank system or component located at the Hanford Waste Treatment Plant,
owned/operated by Department of Energy, Office of River Protection, Richland,
Washington. My duties were independent review of the current design for the
Pretreatment Facility Elevation 0'_0" Radioactive Liquid Waste Disposal System
(RLD) Ancillary Equipment as required by the Dangerous Waste Regulations,
namely, WAC 173-303-640(3) applicable paragraphs, i.e., (a) through (g)."

"I certify under penalty of law that I have personally examined and am familiar
with the information submitted in this document and all attachments and that,
based on my inquiry of those individuals immediately responsible for obtaining
the information, I believe that the information is true, accurate, and complete.
I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment."

The documentation reviewed indicate that the design intent fully satisfies the
requirements of the WAC.

The attached review is nine (9) sheets numbered one (1) through nine (9).

Sign Date
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STRUCTURAL INTEGRITY ASSESSMENT OF THE
PRETREATMENT FACILITY ELEVATION 0'-0"

RADIOACTIVE LIQUID WASTE DISPOSAL
SYSTEM (RLD) ANCILLARY EQUIPMENT

COGEMA-IA-038
REV. 0

Please note that source, special nuclear and byproduct materials, as
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the
U.S. Department of Energy (DOE) facilities exclusively by DOE acting
pursuant to its AEA authority. DOE asserts, that pursuant to the
AEA, it has sole and exclusive responsibility and authority to regulate
source, special nuclear, and byproduct materials at DOE-owned
nuclear facilities. Information contained herein on radionuclides is
provided for process description purposes only.



Pretreatment Facility Elevation 0'-0" Radioactive Liquid Waste Disposal System RLD
Ancillary Equipment

COGEMA-IA-038, Rev. 0

This Integrity Assessment addresses ancillary equipment for the Pretreatment Facility (PTF) Radioactive
Liquid Waste Disposal System RLD. This includes:
a. Two Process Condensate Tanks (RLD-TK-00006A1B) located north of the PTF in a secondary
containment basin 2 ft. below grade. The ancillary equipment associated with these tanks is shown on P&ID
drawings 24590-PTF-M6-RLD-POOOI and -POO02.
b. Two Alkaline Effluent Vessels (RLD-VSL-OOO17AlB) are located inside the PTF in Room P-O118 which

~

Scope of this Integrity
is a R2/C3 area. The ancillary equipment associated with these tanks is shown on P&ID drawingc.

Q 24590-PTF-M6-RLD-POO03.
CJ AssessmentCI.:l c. Ancillary equipment for the RLD System Process Condensate Distribution Lines is shown on P&ID

drawing 24590-PTF-M6-RLD-POO04;
d. Ancillary equipment for the Wash Racks for tanks RLD-VSL-OOO17AlB are shown on P&ID drawing
24590-PTF-M6-RLD-POO06.
Ancillary equipment located inside the RLD system tanks and vessels is addressed separately in the Integrity
Assessments for these components. Direct buried double containment transfer lines located outside the
Pretreatment Facility are outside the scope of this Integrity Assessment.

Page lof9 03/11/2004



Pretreatment Facility Elevation 0'-0" Radioactive Liquid Waste Disposal System RLD
Ancillary Equipment

COGEMA-IA-038, Rev. 0

24590-PTF-PI-POIT-P0001, Rev. 2, Pretreatment Facility General Arrangement Plan at Elev. 0'-0";
24590-PTF-PI-POlT-P0013, Rev. 3, Pretreatment Facility General Arrangement Sect. H-H and Sect. J-J;
24590-PTF-M5-VI7T-P0022003, Rev. 0, Process Flow Diagram Pretreatment Radioactive Liquid Disposal
(RLD) Systems PWDIRLD;
24590-PTF-M5-VI7T-P0022004, Rev. 0, Process Flow Diagram Pretreatment Radioactive Liquid
DisposallRecycle System (RLD);

r;IJ 24590-PTF-M6-RLD-P0001, Rev. 0, P&ID - PTF Radioactive Liquid Waste Disposal System Process
~
Col Condensate RLD-TK-00006AIB (Q);= Drawings and Systemt 24590-PTF-M6-RLD-P0002, Rev. 0, P&ID - PTF Radioactive Liquid Waste Disposal System Process
~ Description

Condensate RLD-PMP-OOOIIA1B, 12AIB & 14A1B;
~ 24590-PTF-M6-RLD-P0003, Rev. 0, P&ID - PTF Radioactive Liquid Waste Disposal System Effluent

Collection RLD-VSL-00017AIB & RLD-PMP-00005AIB (Q);
24590-PTF-M6-RLD-P0004, Rev. 0, P&ID - PTF Radioactive Liquid Waste Disposal System Process
Condensate Distribution;
24590-PTF-M6-RLD-P0006, Rev. 0, P&ID - PTF Radioactive Liquid Waste Disposal System Plant Wash;
24590-PTF-3YD-PWD-00001, Rev. 1, System Description for Plant Wash and Disposal System PWD and
Radioactive Liquid Waste Disposal System RLD

Summary of Assessment
For each item of "Information Assessed" (i.e., Criteria) on the following pages, the items listed under "Source
of Information" were reviewed and found to furnish adequate design controls and requirements to assure the
design intent fully satisfies the WAC requirements.
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Ancillary Eq uipment
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COGEMA-IA-Q38, Rev. 0

Discussion

Drawings listed above under References;
24590-WTP-DC-PS-O 1-00 I, Rev 2, Pipe Stress The Pipe Stress Design Criteria identifies ASME B31 .3 as
Design Criteria including "Pipe Stress Criteria" the design code for pip ing systems of the WTP . Th e

Ancillary equipment and "Span Method Criteria" ; P&ID drawings show the ancillary equipment piping and
design standards are ASM E B3 1.3 Code, Process Pipin g, 1996 components as Seismic Category (SC-III) and Qual ity
appropriate and adequate Edition, Ame rican Socie ty of Mechanical Level (Non-Quality Related). The Pipe Stress Design
for the equipment's Engineers; Criteria document provides a detailed discussion of
intended use. 24590 -WT P-PSAR-ES H-OI-002-Q2, Rev. Ia, seismic categories. Quality Levels are discussed in the

c Preliminary Safety Analysis Report (PSAR) to PSAR. These codes and standards are acceptable and
OIl
';;; Support Construction Authorization, PT Facility adequate for the design of the ancillary piping for the..
Q Soecific Information intended service.

If the ancillary
equipment to be used is
not built to a design

24590-WTP-DC-PS -O I -OOI , Rev 2, Pipe Stress The ancillary equipment is built to design standards. The
standard, the design
calculations demonstrate

Design Criteria including "Pipe Stre ss Criteria" Pipe Stress Design Criteria speci fies that piping is to be

sound engin eering
and "Span Meth od Criteria" designed in accordance with ASME B31.3.

principles of
construct ion .
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Pretreatment Facility Elevation 0'-0" Radioactive Liquid Waste Disposal System RLD
Ancillary Equipment

:c Information.Assessed .. C _-= Source ofInformalion . -:.__:".....:r

COGE MA-IA-038, Rev. 0

Discussion.

The Pipe Support Design Criteria document considers all
loadings identified in ASME B31.3 and utilizes ASME
B&PV Code, Section III, Division I, Subsection NF and
Appendix F, to supplement the requ irements of ASME
B31.3 for seismic design of Seismic Category (SC-III/IV)
pipe supports. Bounding load cases are passed to the pipe

24590-WTP-DC-PS-OI-002, Rev 2, Pipe support designers from the results of the ancillary
Support Design Criteria ; equipment piping stress analyses. Analysis is by manual
ASME Boiler and Pressure Vessel Code, calculation or computer programs that have been tested

., Section III, Division I, Rules for Construction and approved as discussed in the Vetification andt: Ancillary equipment
e of Nuclear Power Plant Components, 1995; Validation Test Plan for Bechtel's MEI50 Pipe Support
Q" supports are adequately
Q" 24590-WTP-PER-PS -02-00I , Rev. 4, Ancillary Family of Programs (PCFAPPS). Details of the seismic
" designed.

(/) Equipment Pipe Support Design; design methodology are discussed in the Pipe Support
24590-WTP-PL-PS-OI-QOI , Rev I, Verification Design Criteria document. Examples of typical ancillary
and Validation Test Plan for Bechtel's ME l50 equipment supports are shown in the Ancillary Equipment
Pipe Support Family of Programs (PCFAPPS) Pipe Support Design document. These are appropriate

codes and standards for design of ancillary equipment
supports for the RLD system. Ancillary equipment
supports are to be designed to allow a minimum of heat to
be transferred to the building structures (building
structures not to exceed 150 deg F for concrete and 200
deg F for steel).
Ancillary equipment for the RLD system is located in
R2/C3 areas and other accessible work areas. The Pipe., Stress Design Criteria specifies the ASME B31.3 Processc

.:: 24590-WTP-DC-PS-QI-00I, Rev 2, Pipe Stress Piping design code for the pipin g systems. Welding is to- Seams and connections'" Design Criteria including "Pipe Stress Criteria" be performed in accordance with the requirements of" are adequately designed.c
c and "Span Method Criteria" ASME B31.3 and the ASME B&PV Code, Section IX.
'"U ANSI B16.5 is specified for flange designs. These are

appropriate codes and standards for design and fabrication
of the RLD System ancillary equipment.
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Ancillary Equipment
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COGE MA-IA-038, Rev. 0

Discussio n..

The RiD system effluent collection equipment considered
in this assessment is located inside the PTF in process
cells while the process condensate equipment is located
outside the PTF in a secondary containment concrete basin

"
on grade . The Structural Design Criteria requires that all

> System Description listed above under structural foundation s shall extend into the surrounding
'" The system will" References; soil below the frost line to prec lude frost heave. Both the::: withstand the effec ts of
~ 24590-WTP-DC-ST-OI-00I , Rev. I , Structural PTF and the concrete basin are considered to be structural'" frost heave.0

Design Criteria foundations. The frost line is 30 in. below grade.L.
"- Therefore the ancillary equipment is not subject to the

effects offrost heave . RLD system tanks and ancillary
equipment that is located outside the PTF is equipped with
insulation and is heat traced to prec lude freezing the waste
contents .
The RLD System Descript ion states that the Alkal ine
Effluent Vessels {RiD-VSL-QOOI 7AJB) and the Process
Condensate Tanks (RLD-TK-00006AJB) have no
important to safety function s. The primary function of the
RLD ancillary equipment is containment of the low

'"
act ivity caustic waste and evaporator condensates for

... either reuse in the PTF processes, or disposal to the;::: Characteristics of the
'" 24590-WTP-PSAR-ESH-OI -002-Q2, Rev. l a, Hanford Site LERF/ETF systems. The ancillary'C waste to be stored or
" Preliminary Safety Analysis Report to Support equipment considered in this assessment will handle~

treated have been...
l': identified (ignitabl e,

Construction Authorization ; PT Facility wastes with the same characteristics as do the source

'" Specific lnfonnation; vessels, The Prelim inary Safety Analysis Report (PSAR ).<: reactive, toxic, specificU System Description listed above under provides a summary of potentia l hazardous cond itions
" gravity, vapor pressure,~ References associated with each Pretreatment Facility vessel and the'" flash point, temperature)'"~ design provisions that are to be used to provide adequate

control of each hazard. Although the RiD vessels and
tanks are not considered a hazardous source for hydrogen
generation, the Pretreatment Vessel Vent Process System
provides offgas control in the vesselltank head spaces. Air
in-bleed lines are provided for each vesselltank for
hydrogen dilution.
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COGEMA-IA-038, Rev. 0

Discussion

The Materials for Ancillary Equipment document

..: Ancillary equipment is specifies that ancillary equipment materials that contact.. designed to handle the 24590-WTP-PER-M-02-002, Rev 0, Materials the waste are to be equal to or better than those of the..c
U wastes with the for Ancillary Equipment; upstream source vessels. The System Description states

" characterist ics defined System Description listed above under that reagents are not added to the RLD vessels/tanks-.... above and any treatment References during normal operations. If waste is out of specification
~

reagents. limits, it is transferred to another WTP process system for
adjustment,

The pH range of the
waste, waste temperature
and the corrosion The Basis of Design document identifies a service design
behavior of the struc tural life of 40 years for the ancillary equipment. Detailed
materials are adequa tely materials selection (corrosion) evaluations are conducted
addressed. Ancillary for each vessel in the PTF facility during process design to
equipment material and

24590-WTP-DB-ENG-OI-OOI , Rev. l a, Basis
assure a 40 year service life. The Materials for Ancillary

C protective coatings
of Design;

Equipment document requires that the material selection

:0
ensure the ancillary

24590-WTP-PER-M-02-002, Rev 0, Materials
and corrosion/erosion allowances for ancillary equipment

- equipment structure is
for Ancillary Equipment;

in contact with the waste will be equal to or better than the
" adequately protected material and corrosion allowance of the waste sourceCo
S from the corrosive

24590-WTP-3PS-NNOO-TOOO I, Rev 0,
vessel. The Thermal Insulation specification requires that<0 Engineering Specification for Hot and Anti-U effects of the waste all insulating materials used on the outside of ancillary

stream and externa l
Sweat Thermal Insulation

equipment be pre-approved for use on austenitic stainless
environments. The steel in accordance with applicab le ASTM procedures and
protection is sufficien t to tests to preclude external corrosio n of anc illary equipment.
ensure the equip ment Therefore, the ancillary equipment will provide the
will not leak or fail for expected design service life.
the design life of the
system.
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Discussion

The ancillary equipment considered in this assessment is
located in R2/C3 areas within the PTF and outside the
PTF in a secondary containment concrete basin on grade.

Ancillary equipment is Secondary containment in the R2/C3 areas is provided by
designed with secondary a concrete basin with special protecti ve coatings and a
containment that is sump (PWD-SUMP-00036) as shown on the general-c constructed of materials arrangement plan which is outside the scope of this

"E compatible with the integrity assessment. The secondary containment basin
c

waste and of sufficient outside the PTF is provided with a sump (RLD-SUMP-'OJ Drawings and System Description listed above- strength to prevent 00003) as shown on the P&ID drawing. This secondaryc

e5 failure (pressure
under References;

containment basin is also outside the scope of this
t' gradients, waste,

24590-WTP-DB-ENG-OI-00 I, Rev l a, Basis of
integrity assessment. All secondary containments will be

" climatic condit ions, daily
Design

provided with drains and leak detection systems for-e
c
0 operations), provided detection of primary containment leaks as discussed in the
"" with a leak-detection Basis of Design. Above grade transfer lines between therJl

system, and designed to RLD equipment located in the secondary containment
drain and remove basin on grade and the equipment located inside the PTF,
liquids. are not provided with secondary containment. These lines

are fully welded without any valves or other ancillary
equipment that might leak, and will be inspected daily for
leakage in accordance with the reauirements of the WAC.
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COGEMA-IA-048, Rev. 0 

IQRPE REVIEW - 
PRETREATMENT FACILITY (PTF) TREATED LAW EVAPORATION 

PROCESS (TLP) SYSTEM MISCELLANEOUS TREATMENT UNITS AND 
VESSELS 

“I, John T. Baxter have reviewed, and certified a portion of the design of a new 
tank system or component located at the Hanford Waste Treatment Plant, 
owned/operated by Department of Energy, Office of River Protection, 
Richland, Washington. My duties were independent review of the current design 
for the Pretreatment Facility (PTF) Treated LAW Evaporation Process (TLP) 
System Miscellaneous Treatment Units and Vessels as required by The 
Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable 
paragraphs, i.e., (a) through (g).” 

“I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this document and all attachments and that, 
based on my inquiry of those individuals immediately responsible for obtaining 
the information, I believe that the information is true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment.” 

The documentation reviewed indicate that the design intent fully satisfies the 
requirements of the WAC. 

The attached review is eleven (1 1) pages numbered one (I) through eleven (1 1). 

Signature Date 
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STRUCTURAL INTEGRITY ASSESSMENT OF THE 
PRETREATMENT FACILITY (PTF) TREATED LAW 

EVAPORATION PROCESS (TLP) SYSTEM 
MISCELLANEOUS TREATMENT UNITS AND 

VESSELS 

COGEMA-IA-048 
Rev. 0 

Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the 
U.S. Department of Energy (DOE) facilities exclusively by DOE acting 
pursuant to its AEA authority. DOE asserts, that pursuant to the 
AEA, it has sole and exclusive responsibility and authority to regulate 
source, special nuclear, and byproduct materials at DOE-owned 
nuclear facilities. Information contained herein on radionuclides is 
provided for process description purposes only. 
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COGEMA-IA-061 , Rev. 0 

IQRPE REVIEW - 
PRETREATMENT FACILITY (PTF) CESIUM NITRIC ACID RECOVERY 
PROCESS SYSTEM (CNP) VESSELS CNP-VSL-00001, CNP-VSL-00003 & 
C N P-VSL-00004 

“I, John T. Baxter have reviewed, and certified a portion of the design of a new 
tank system or component located at the Hanford Waste Treatment Plant, 
owned/operated by Department of Energy, Office of River Protection, 
Richland, Washington. My duties were independent review of the current design 
for the Pretreatment Facility (PTF) Cesium Nitric Acid Recovery Process System 
(CNP) Vessels CNP-VSL-00001 , CNP-VSL-00003 & CNP-VSL-00004as required 
by The Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable 
paragraphs, i.e., (a) through (g).” 

“I certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this document and all attachments and that, 
based on my inquiry of those individuals immediately responsible for obtaining 
the information, I believe that the information is true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment.” 

The documentation reviewed indicate that the design intent fully satisfies the 
requirements of the WAC. 

The attached review is seven (7) pages numbered one (1) through seven (7). 
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VESSELS CNP-VSL-00001, CNP-VSL-00003 & 
CNP-VSL-00004 

COG EM A-I A-0 6 I 
Rev. 0 

~~~~~ 

Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the 
U.S. Department of Energy (DOE) facilities exclusively by DOE acting 
pursuant to its AEA authority. DOE asserts, that pursuant to the 
AEA, it has sole and exclusive responsibility and authority to regulate 
source, special nuclear, and byproduct materials at DOE-owned 
nuclear facilities. Information contained herein on radionuclides is 
provided for process description purposes only. 
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COGEMA-IA-070, Rev. 1 

IQRPE REVIEW 
OF 

THE PRETREATMENT FACILITY (PTF) 
CESIUM NITRIC ACID RECOVERY PROCESS (CNP) 

MISCELL,ANEOUS TREATMENT UNIT SYSTEMS 

“I, Tarlok Hundal, have reviewed, and certified a portion of the design of a new tank system or 
component located at the Hanford Waste Treatment Plant, owned/operated by Department of 
Energy, Office of River Protectilm, Richland, Washington. My duties were independent review 
of the current design for the Pretreatment Facility (PTF) Cesium Nitric Acid Recovery Process 
(CNP) Miscellaneous Treatmerit Unit Systems as required by the Dangerous Waste 
Regulations, namely, WAC 173-303-640(3) applicable paragraphs, Le., (a) through (g).” 

“I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this document and all attachments and that, based on my inquiry of 
those individuals immediately responsible for obtaining the information, I believe that the 
information is true, accurate, arid complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment.” 

The documentation reviewed indicates that the design intent fully satisfies the requirements of 
the WAC. 

The attached review is ten ( I O )  pages numbered one (1) through ten ( IO) .  
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Please note that source, special nuclear and byproduct materials, as defined 
in the Atomic Energy Act of 1954 (AEA), are regulated at the U.S. Department 
of Energy (DOE) facilities exclusively by DOE acting pursuant to its AEA 
authority. DOE asserts, that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, and byproduct 
materials at DOE-owned nuclear facilities. Information contained herein on 

i radionuclides is provided for process description purposes only. 
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OF 
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COGEMA-IA-024, Rev. 0 

IQRPE REVIEW - 
PRETREATMENT FACILITY HLW LAG STORAGE AND FEED BLENDING 

PROCESS SYSTEM (HLP) ANCILLARY EQUIPMENT 

“ I ,  John T. Baxter, have reviewed, and certified a portion of the design of a new 
tank system or component located at the Hanford Waste Treatment Plant, 
owned/operated by Department of Energy, Office of River Protection, Richland, 
Washington. My duties were independent review of the current design for the 
Pretreatment Facility HLW Lag Storage and Feed Blending Process System 
(HLP) Ancillary Equipment as required by the Dangerous Waste Regulations, 
namely, WAC 173-303-640(3) applicable paragraphs, i.e., (a) through (g).” 

“ I  certify under penalty of law that I have personally examined and am familiar 
with the information submitted in this document and all attachments and that, 
based on my inquiry of those individuals immediately responsible for obtaining 
the information, I believe that the information is true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment.” 

The documentation reviewed indicate that the design intent fully satisfies the 
requirements of the WAC. 

The attached review is eight (8) sheets numbered one (1) through eight (8). 
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THE PRETREATMENT FACILITY HLW LAG 

STORA,GE AND FEED BLENDING PROCESS 
SYSTEM (HLP) ANCILLARY EQUIPMENT 

COGEMA-IA-024 
REV. 0 

Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the 
U.S. Department o f  Energy (DOE) facilities exclusively by DOE acting 
pursuant to its AEA authority. DOE asserts, that pursuant to  the 
AEA, it has sole and exclusive responsibility and authority to regulate 
source, special nuclear, and byproduct materials at DOE-owned 
nuclear facillities. Information contained herein on radionuclides is 
provided for process description purposes only. 
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COGEMA-IA-023, Rev. 0 

IQRPE REVIEW - 
PRETREATMENT FACILITY (PTF) HLW LAG STORAGE AND FEED 

BLENDING PROCESS SYSTEM (HLP) VESSELS 
HLP-VSL-00022,00027A/B, AND 00028 

“ I ,  John T. Baxter have reviewed, and certified a portion of the design of a new 
tank system or component located at the Hanford Waste Treatment Plant, 
ownedloperated by Department of Energy, Ofice of River Protection, 
Richland, Washington. My duties were independent review of the current design 
for the Pretreatment Facility (PTF) HLW Lag Storage and Feed Blending Process 
System (HLP) Vessels HLP-VSL-00022, -00027A/B, and -00028 as required by 
The Dangerous Waste Regulations, namely, WAC 173-303-640(3) applicable 
paragraphs, i.e., (a) through (g).” 

“ I  certify under penalty of law that I have personally examined and am familiar 
with the infortnation submitted in this document and all attachments and that, 
based on my inquiry of those individuals immediately responsible for obtaining 
the informatbn, I believe that the information is true, accurate, and complete. 
I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment.” 

The documentation reviewed indicate that the design intent fully satisfies the 
requirements of the WAC. 

The attached review is six (6) sheets numbered one (I) through six (6). 
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STRUCTURAL INTEGRITY ASSESSMENT 
OF THE PRETREATMENT FACILITY (PTF) 

HLW LAG STORAGE AND FEED BLENDING 
PR.OCESS SYSTEM (HLP) VESSELS 

HLP=VSL=00022,00027A/B, AND 00028 

COG EMA-IA-023 
Rev. 0 

Please note that source, special nuclear and byproduct materials, as 
defined in the Atomic Energy Act of 1954 (AEA), are regulated at the 
U.S. Department of Energy (DOE) facilities exclusively by DOE acting 
pursuant to  its AEA authority. DOE asserts, that pursuant t o  the 
AEA, it has sole and exclusive responsibility and authority to  regulate 
source, special nuclear, and byproduct materials at DOE-owned 
nuclear facilities. Information contained herein on radionuclides is 
provided for process description purposes only. 
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09/2007     WA7890008967, Part III, Operating Unit 10 
  Waste Treatment and Immobilization Plant 

 
 

Attachment 51 – Appendix 8.13 
Pretreatment Building 

Instrument Control Logic and Narrative Descriptions  
 

 
Where information regarding treatment, management, and disposal of the radioactive 
source, byproduct material, and/or special nuclear components of mixed waste (as 
defined by the Atomic Energy Act of 1954, as amended) has been incorporated into this 
permit, it is not incorporated for the purpose of regulating the radiation hazards of such 
components under the authority of this permit and chapter 70.105 RCW.  In the event of 
any conflict between Permit Condition III.10.A. and any statement relating to the 
regulation of source, special nuclear, and byproduct material contained in portions of the 
permit application that are incorporated into this permit, Permit Condition III.10.A. will 
prevail. 

 

Additional appendices will be added to this appendix as new information is incorporated 
into this permit.   
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Drawings and Documents 
Attachment 51 – Appendix 8.13 

Pretreatment Building 
Instrument Control Logic and Narrative Descriptions 

The following drawings have been incorporated into Appendix 8.13 and can be viewed at the Ecology 
Richland Office.  New drawings are in bold lettering. 

Drawing/Document Number Description 
24590-PTF-PER-J-02-002, Rev 0 System Logic Description for FRP System 
24590-PTF-PER-J-02-003, Rev 0 System Logic Description for FEP System 
24590-PTF-PER-J-02-004, Rev 0 System Logic Description for UFP System 
24590-PTF-PER-J-02-005, Rev 0 System Logic Description for CXP System 
24590-PTF-PER-J-02-006, Rev 0 System Logic Description for HLP System 
24590-PTF-PER-J-02-007, Rev 0 System Logic Description for CNP System  
24590-PTF-PER-J-02-010, Rev 0 System Logic Description for TLP System 
24590-PTF-PER-J-02-011, Rev 0 System Logic Description for RDP System 
24590-PTF-PER-J-02-012, Rev 0 System Logic Description for TCP System 
24590-PTF-PER-J-03-001, Rev 0 System Logic Description for RLD System 
24590-PTF-PER-J-03-002, Rev 0 System Logic Description for PJV System 
24590-PTF-PER-J-03-004, Rev 0 System Logic Description for l PWD System 
24590-PTF-PER-J-04-0003, Rev 0 System Logic Description for PVP/PVV System
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Notice 
Please note that source, special nuclear, and byproduct materials, as defined in the Atomic Energy Act of 
1954 (AEA), are regulated at the US Department of Energy (DOE) facilities exclusively by DOE acting 
pursuant to its AEA authority. DOE asserts that pursuant to the AEA, it has sole and exclusive 
responsibility and authority to regulate source, special nuclear, and byproduct materials at DOE-owned 
nuclear facilities. Information contained herein on radionuclides is provided for process description 
purposes only. 
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Acronyms and Abbreviations 

AI 

ASD 

DOE 

FEP 
FRP 
HLW 

LAH 

LAHH 

LC 

LI 

LOL 

LSH 

LSHH 

LT 

PCS 

PT 

PWD 

RDP 

RLD 
UFP 

UOL 

analog input 

adjustable speed drive 

US Department of Energy 

waste feed evaporation process 

waste feed receipt process system 

high-level waste 

level alarm high 

level alarm high-high 

level controller 

level indication 

lower operating limit 

level switch high 

level switch high-high 

level transmitter 

process control system 

pretreatment 

plant wash and disposal 

spent resin collection and dewatering process 

radioactive liquid waste disposal 

ultrafiltration process 

upper operating limit 
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Glossary 
acquire 

actual volume 

available space 

Acquire is a command under a! batch control that reserves a group of equipment for 
that particular batch control. 

Actual volume is the amount, in US gallons, of the waste and process fluid in any 
vessel. 

Available space refers to the volume, in US gallons, of waste and process fluid that 
any vessel can accommodate a.nd still be lower than the upper operating 
limit (UOL). Available space can be calculated as follows: Available Space = UOL 
-Actual Volume 

Available volume refers to the volume, in US gallons, of waste and process fluid that 
any vessel can transfer to another vessel and still be above the lower operating 
limit (LOL). Available volume can be calculated as follows: Available Volume = 
Actual Volume - LOL 
This refers to material that is bheing produced or that has been produced by a single 
execution of a batch process. 

This term refers to control activities and control functions that provide a means to 
process finite quantities of material over a finite period of time using one or more 
pieces of equipment and orderled set of processing activities. 

This term refers to the functions that deal with plant or process contingencies and 
other events that occur outside the normal or desired behavior of batch control. 

A permissive is an interlock that allows a device to change state or allows a 
sequence to start. Once a device has changed state or a sequence started, a 
permissive has no further effect on the device or sequence. 

available volume 

batch 

batch control 

exception handling 

permisslive 

release 

h P  

Release is a command under a batch control that opens up a group of equipment for 
any batch control to acquire. 

A trip is a conditional interlock that forces a device or a sequence to a defined state. 
A trip continues to have an effcct on the device or sequence until the interlock 
condition no longer exist. 



24590-PTF-PER-J-02-003, Rev 0 
System Logic Description for Pretreatment Facility - Waste Feed 

Evaporation Process (FEP) System 
Issued for Permitting Use 

1 Introduction 
This document describes the control logic for dangerous waste regulated systems and components for the waste feed 
evaporation process (FEP) system within the pretreatment (PT) facility. 

2 Applicable Documents 
rvlAF 3-23-04 

245 90-E'TF-3YD-FEP-H3MW7 System Description$w Waste Feed Evaporation Process (FEP)). 

24590-F'TF-M6-FEP-P000 1 P&ID - PTF Waste Feed Evaporation Process System Evaporator Feed Vessels 
OooDr 

FEP- VSL-O0017A/B (QJ. 

24590-F'TF-M6-FEP-P0002, P&ID - PTF Waste Feed Evaporation Process System Separator FEP-SEP-00001A. 

24590-F'TF-M6-FEP-P0003, P&ID - PTF Waste Feed Evaporation Process System Condensers and Condensate 
Collection FEP- VSL- 00005. 

24590-F'TF-M6-FEP-P0004, P&ID - PTF Waste Feed Evaporation Process System Separator FEP-SEP-00001B. 

24590-F'TF-M6-FEP-P0005 P&ID - PTF Waste Feed Evaporation Process System Condensers. 

24590-FVTP-M6-50-P00017 P&ID Symbols and Legend Sheet I of 6. 

24590-FVTP-M6-50-P00027 P&ID Symbols and Legend Sheet 2 of 6. 

24590-CVTP-M6-50-P0003, P&ID Symbols and Legend Sheet 3 of 6. 

24590-FVTP-M6-50-POO047 P&ID Symbols and Legend Sheet 4 of 6. 

24590-FVTP-M6-50-P0005, P&ID Symbols and Legend Sheet 5 of 6. 

24590-FVTP-M6-50-P00067 P&ID Symbols and Legend Sheet 6 of 6. 

3 Description 
3.1 System Requirement 

The vessels (along with the corresponding valves and instruments) associated with dangerous waste management 
within the FEP system are the following: 

FEP-VSL-000 17AB 

FEP-SEIP-0000 1 AB 
FEP-VSL-00005 

waste feed evaporator feed vessels 

waste feed evaporator separator vessels 

waste feed evaporator condensate vessel 
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3.1.1 General Process 

The FElP system primarily serves to evaporate recycle streams that would otherwise accumulate in the plant wash 
and disposal (PWD) and the spent resin collection and dewatering process (RDP) systems. When a waste feed 
below approximately 5 molar Na concentration is received, it is blended with other recycles and the concentration 
raised to approximately 5 molar Na. 

The primary mode of operation has one waste feed evaporator feed vessel accumulating recycle feed 
(FEP-VSL-00017A or FEP-VSL-00017B) while the: other vessel feeds an evaporator. In addition, either waste feed 
evaporator feed vessel (FEP-VSL-0000 17A or FEP-VSL-000017B) can feed both evaporators simultaneously, 
using both waste feed evaporator feed pumps (FEP-PMP-00007A and FEP-PMP-00007B). It is also possible for 
each waste feed evaporator feed vessel (FEP-VSL-00017A and FEP-VSL-00017B) to be dedicated to an evaporator 
train and for the two trains to operate simultaneously-. 

Concentrated product from the evaporator is usually sent to the ultrafiltration process (UFP) system. It can also be 
transfenred to the waste feed receipt process (FRP) system. 

Additioinal routing also provide for operations that include: 

Adcling high-level waste (HLW) feed to the waste feed evaporator feed vessels (FEP-VSL-00017A and FEP- 
VS1,-00017B) for blending solids with evaporator feed 
Reprocessing concentrated product that did not meet the desired concentration 

Instrumentation, alarms, control, and interlocks will be provided for all vessels in the FEP system to indicate or 
prevent the following conditions: 

Vessel contents overflow (level indication and passive overflow routes to the ultimate overflow vessel 

LOS~S of system integrity (sump level indication) 
Inaclvertent transfer (permissive signals to transfer) 
True vessel level (density compensated level) 

PWD-VSL-00033) 

3.1.2 Waste Feed Evaporator Feed Vessels 

Waste feed evaporator feed vessels (FEP-VSL-000 17A and FEP-VSL-00017B) are identical. 

The two waste feed evaporator feed vessels (FEP-VSL-00017A and FEP-VSL-00017B) receive waste feed and 
recycle feed. Waste feed is transferred from the waste receipt vessels (FRP-VSL-O0002A, FRP-VSL-00002B7 
FRP-VSL-O0002C, FRP-VSL-00002D7 and HLP-VSL-00022). Recycle feed is routed from the plant wash and 
disposal vessel (PWD-VSL-00044), the acidic-alkal ine effluent vessels (PWD-VSL-00015 and PWD-VSL-000 16), 
resin flush vessels (RDP-VSL-00002A7 RDP-VSL-00002B7 and RDP-VSL-O0002C), and ultrafiltration feed 
preparation vessels (UFP-VSL-0000 1 A, and UFP-VSL-0000 1 B). Waste feed evaporator feed vessels 
(FEP-VSL-000 17A, and FEP-VSL-000 17B) are equipped with remote sampling capability. 

The waste feed evaporator feed vessels (FEP-VSL-O0017A, and FEP-VSL-00017B) can operate filling and 
discharging at the same time or by alternating one vessel filling and the other discharging. 

Page 2 
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For better control of the transfer operation, transfers are limited by the batch control transfer-in or transfer-out 
operation per vessel. Once the batch control sequence acquires any of these vessels, no other batch control 
operation can acquire this vessel until it is released &om the initial operation. The acquiring and releasing steps 
ensure that the acquired vessel cannot transfer or receive from multiple destinations at the same time. 

When the correct vessels have been acquired, the transfer-in sequence is initiated. Under normal operating 
conditions, the transfer-in sequence will be completed when either of the following occurs: 

0 The required batch volume has been transferred and post-transfer flushing is complete. 
0 The receipt vessel reaches its upper operating liimit (UOL). 

When the vessels are released, the process control system (PCS) can then initiate a transfer-out sequence. Under 
normal operating conditions the transfer-out sequence can be stopped if any of the following occurs: 

When the level in a waste feed evaporator feed vessel (FEP-VSL-00017A7 FEP-VSL-00017B) reaches its lower 
operating limit (LOL). 
A specified volume is transferred. 
The destination vessel reaches its UOL. 

For batch volume transfers, the Operator, based on PCS information, confirms that the available space in the 
destination vessel and the available volume in the sending vessel are consistent with the target batch volume 
specified by the operator. That means that during thle batch transfer the destination UOL and sending LOL are not 
exceeded. 

The transferring process to the waste feed evaporator feed vessel (FEP-VSL-000 17A, FEP-VSL-000 17B) stops if 
the “HIGH-HIGH” level in the ultimate overflow vessel (PWD-VSL-00033) alarm is activated. This PCS action 
stops the discharging pump on all other systems and closes the inlet valves on the waste feed evaporator feed vessel 
(FEP-VISL-OOO 17A, FEP-VSL-000 17B). This intenruption occurs regardless of the current status of the transferring 
Operation. During the entire transfer-in or transfer-out sequence, the PCS monitors the sump alarms within the PT 
facility and notifies the operator if an alarm condition occurs. The operator can then manually stop the transfer or 
allow the batch control to switch to an exception handling logic. 

Each step in the batch operation will be performed automatically with built-in operator prompts as dictated by the 
pre-transfer, during-transfer, and post-transfer operator-PCS interface and controls listed below. 

Action 

Select receiving vessel (FEP-VSL-000 17A 
or FEP-VSL-000 17B). 

Specify the feed volume from each of the 
source vessels to the selected feed 
evaporator vessel, based on the available 
volume, including flush volume. 

Operator enables permissive to start 
tran,sfer. 

Confirm start (by flow totalizer) of transfer. 

Confirm receipt of feed from level in the 

0 

The Goal of the Action 
This will allow proper valve alignment thereby 
preventing misrouting of feed within PT facility. 

This will control vessel filling level, vessel filling 
sequence, and prevent overflow. 

This will authorize initiation of the transfer operation. 

This ensures that the valves are aligned properly. 

This ensures a controlled operation. 

Page 3 
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Action ‘The Goal of the Action 
vessel and flow totalizer instrumentation. 

0 Secure valving. This will ensure that the valves are in the proper 
position after the transfer. 

The following are interlocks between the FEP systeim and other systems that are working all the time. These signals 
tie into the interlock logic performed within each of the control systems. These trips disable the transfer permissive. 

Interlock Signal Usage 
0 “HIGH-HIGH’’ level in ultimate overflow 

vessel (PWD-VSL-00033). 

“HIGH’ level in any receiving vessel. 

Valves are not properly aligned in FEP for 
transfer from other system within PT 
facility. 

instrumentation are not functional. controlled. 

This signal will be used as a trip in other systems to 
stop the transfer, preventing an overflow of the 
ultimate overflow vessel (PWD-VSL-00033). 

This will prevent an overflow condition within FEP. 

This signal will be used to avoid deadheading of the 
transfer pump and will prevent a misroute. 

This will ensure that the transfer can be monitored and 

0 

0 

Control valves or associated 

Operator disables transfer. This signal will be used as a trip to stop the transfer 
pump. 

Figure 1 shows the interlocks and alarms for the level instruments associated with the waste feed evaporator feed 
vessels (FRP-VSL-000 17A and FEP-VSL-000 17B). 

3.1.3 Waste Feed Evaporator Condensate Vessel 

The waste feed evaporator condensate vessel (FEP-VSL-00005) collects condensate from the condensers (primary 
condenser, inter-condenser, and after-condenser). During normal operation, the clean condensate is directed to the 
process condensate vessels (RLD-VSL-00006A and RLD-VSL-00006B). At the same time some portion of the 
condensate outlet is recycled to the separator vessel (FEP-SEP-0000 1A or FEP-SEP-0000 1B) for spraying the 
demister pads. 
Condensate discharges are batched out by upper and lower liquid level setpoints. 

Figure 2 shows the interlocks and alarms for level instruments associated with the waste feed evaporator condensate 
vessel (FRP-VSL-00005). 

3.1.4 Waste Feed Evaporator Separator Vessels 

Waste feed evaporator separator vessels (FEP-SEP-0000 1A and FEP-SEP-0000 1B) are identical. Each of the waste 
feed evaporator separator vessel (FEP-SEP-0000 1 A or FEP-SEP-0000 1 B) can receive waste from either waste feed 
evaporator feed vessels (FEP-VSL-00017A or FEP’VSL-00017B). Transfer to any separator vessel is a continuous 
process. 

Waste transfer to the separator vessel occurs via one of the waste feed evaporator feed pump (FEP-PMP-00007A or 
FEP-PMP-00007B). Selection of the transfer pump to be used for transferring is done by the operator before starting 
the evaporation process in the system. 

Page 4 
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The transferring process is based on the level control in the waste feed evaporator separator vessel. 
During the normal transfer process, the speed of the transfer pump depends on the level in the vessel: the higher the 
level is in the vessel, the slower the transfer pump is running and vice versa. In addition, the transfer stops if the 
“HIGH-HIGH” level into vessel is activated. This PCS action stops the transfer pump and closes the feed inlet 
valves. 

Each step in the continuous transfer process is performed automatically with built-in operator prompts as dictated 
by the pre-transfer and during-transfer operator-PCS interface and controls listed below. 

Action The Goal of the Action 
0 Select waste feed evaporator separator vessel 

(FEP-SEP-00001 A or FEP-SEP-00001B) to 
proceed with evaporation process 

Select waste feed evaporator feed pump (FEP- 

selected separator vessel 

This will allow proper valve alignment thereby 
preventing misrouting of feed within PT facility. 

This will allow proper valve alignment thereby 
0 

PM:P-00007A Or FEP-PMP-00007B) to preventing misrouting of feed within PT facility. 

0 Operator enables permissive to start 
trans fer/evaporation 

This will authorized initiation of the transfer 
process 

0 Confirm receipt of feed from level in the vessel This ensures a controlled operation. 

0 Secure valving. This will ensure that the valves are in the proper 
position after the transfer. 

The following are interlocks within the FEP system that are working all the time. These trips disable the transfer 
permiswive and therefore stop the evaporation process. 

Interlock Signal Usage 
0 “HIGH-HIGH’ level in waste feed 

evaporator separator vessel 
(FEP-VSL-0000 1A or FEP-SEP-00001B). 

This signal will be used as a trip to stop the transfer 
(stop transfer pump and close transfer valves), 
preventing overfilling of the waste feed evaporator 
separator vessel (FEP-VSL-0000 1A or FEP-SEP- 
0000 1 B) 
Viis signal will be used to avoid deadheading of the 
transfer pump and will prevent a misroute. 

0 Valves are not properly aligned in FEP for 
transfer from selected transfer pump to the 
selected waste feed evaporator separator 
vessel 

Control valves or associated This will ensure that the transfer can be monitored and 
instrumentation is not functional. controlled. 

0 Operator disables transfer (evaporation This signal will be used as a trip to stop the transfer 
pump and change operating mode process) 

Figure 3 shows the interlocks and alarms for the level instruments associated with the waste feed evaporator 
separator vessels (FRP-VSL-0000 1 A and FEP-VSL-0000 1 B). 
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Figure 1 FEP-LI-0103 for Waste Feed Evaporator Feed Vessel (FEP-VSL-00017A) 

/ 

Stop all feed pumps and close all 
outlet valves in supplying systems 
(HLP, PWD, FRP, FEP. RDP, UFP) - 

Level Volume in 
in Vessel Vessel 
(inches) (gallons) 

Note: Waste Feed Evaporator Feed Vessels FEP-VSL-000 17A and FEP-VSL-00017B have identical logic. 
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- 
0321 

Figure 2 FEP-LI-0321 for Waste Feed Evaporator Condensate Vessel PEP-VSL-00005) 

+ 

t 

Open inlet valves 

Level Volume in 
in Vessel Vessel 
(inches) (gallons) 
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A 
I 
I 
I 

A s 

Figure 3 FEP-LI-0208 for Waste Feed Evaporator Separator Vessel (FEP-SEP-00001 A) 

Waste feed evaporator feed pumps 
FEP-PMP-00007NB speed control 

c z 
0 
0 s? 
3 
-I 

P 

z 3 
U 

f J f i  OM8 02088 

Stop waste feed evaporator feed 
pumps FEP-PMP-00007NB 

___) 

Volume in Level 
Vessel in Vessel 

(inches) (gallons 
or %%) 

Note: Waste Feed Evaporator Separator Vessels FEP-SEP-00001 A and FEP-SEP-0000 1 B have identical logic. 
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AI 
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CXP 

FEP 

Ix 
LAH 
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LI 

I 

I 

LOL 

LSH 

LSHH 

LT 

P&ID 

PT 

PWD 
RDP 

UOL 

WTP 

Analog input 

Cesium Resin Addition Process System 

Cesium Ion Exchange Process System 

Waste Feed Evaporation Process System 
Ion exchange 

Level alarm high 

Level alarm high high 

Level indication 

Lower operating limit 

Level switch high 

Level switch high-high 

Level transmitter 

Piping and Instrumentation Diagram 

Pretreatment 

Plant Wash & disposal 

Spent Resin Collection and Dewatering Process System 

Upper operating limit 

River Protection Project - Waste Treatment Plant 
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Glossary 

acquire Acquire is a command under a batch control that reserves a group of equipment 
for that particular batch control operation. 

batch 

batch control 

batch process 

The material that is being produced or that has been produced by a single 
execution of a batch process. 
This term refers to control activities and control functions that provide an 
ordered set of processing activities to complete a batch process. 
The production of a finite quantity of material by subjecting quantities of input 
material to an ordered set of processing activities over a finite period of time 
using one or more pieces of equipment. 

Electronic Processors that perform regulatory and logic control functions 
necessary for plant normal operation. 

Those functions that deal with plant or process contingencies and other Logic 
events, which occur outside the normal or desired behavior of batch control. 
This term refers to a mechanism that automatically brings about or prevents 
the operation of another mechanism. 
A vessel low-level set point used to stop a transfer-out batch operation from the 
vessel under normal plant operations. 

Interlock which allows a device to change state or a sequence to start. Once a 
device has changed state or a sequence started, a permissive has no further effect 
on the device or sequence. 

control system 

exception handling 

interlock 

lower operating limit 

permissive 

release A command under a batch control, that opens up a group of equipment for any 
batch control to acquire. 
A trip is a conditional interlock that forces a device or a sequence to a defined 
state. A trip continues to have an effect on the device or sequence until the 
interlock condition no longer exist. 

upper operating limit A vessel high-level setpoint used to stop a transfer-in batch operation to the 
vessel under normal plant operation. 
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1 Introduction 
This document describes the instrument control logic for tank and ancillary equipment for the spent resin 
collection and dewatering process (RDP) system within the pretreatment (PT) facility that are associated with 
dangerous waste management. 

2 Applicable Documents 
24590-WTP-M6-5O-P0001, P&D Symbols and Legend Sheet 1 of 6 

24590-WTP-M6-50-P0002, P&ID Symbols and Legend Sheet 2 of 6 
24590-WTP-M6-50-P0003, P&D Symbols and Legend Sheet 3 of 6 
24590-WTP-M6-50-P0004, P&ID Symbols and Legend Sheet 4 of 6 

24590-WTP-M6-50-P0005, P&ID Symbols and Legend Sheet 5 of 6 

24590-WTP-M6-50-P0006, P&D Symbols and Legend Sheet 6 of 6 

24590-PTF-M6-RDP-P000 1, P&ID-PTF Ion Exchange Spent Resin Collection & Dewatering Process 
24590-PTF-M6-RDP-P0002, P&ID-PTF Ion Exchange Spent Resin Collection & Dewatering 

3 Description 
The following tank and ancillary equipment are associated with dangerous waste management within the RDP 
system, which resides in the PT facility. 

0 

Spent Resin Slurry Vessels (RDP-VSL-O0002A/B/C) 
Spent Resin Dewatering Moisture Separation Vessel (RDP-VSL-00004) 

3.1 RDP-VSL-O0002A/B/C 

The Spent Resin Collection and Dewatering Process utilize a two-vessel process for collecting and disposing of 
resin, and a third vessel available for the contingency of off-specification resin. The third vessel will allow plant 
operation to continue without impact while the appropriate disposal path for the off-specification resin is 
determined. All three spent resin slurry vessels are interchangeable and will be capable of transporting liquid, 
collecting resin, and being used as contingency. 

The spent resin slurry vessels (RDP-VSL-O0002A/B/C), with associated piping and controls, serve as both the 
source of transport liquid and the receipt vessels for spent resin slurry. These vessels are provided to 
accommodate temporary holdup for resin sampling and analysis while maintaining system operability. Each 
vessel is designed to contain one full batch of ion exchange resin plus the transport liquid associated with 
transferring the resin bed out of an IX column. The total batch volume required for removing the spent resin from 
an IX column is 7,500 gallons per vessel (6,900 gallons of transport fluid and up to 600 gallons of resin). The 
vessels contain level indication and control capable of operating in clear liquid as well as slurries. During normal 
operation, a spent resin slurry batch contained in a spent resin slurry vessel will be approximately 5% vol/vol 
solids. 

Page 1 
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For greater waste management reliability, batch controlled transfers into each vessel are limited by the control 
system to one transfer in or out at a time by the batch control mechanism of acquiring and releasing. A batch of 
transport liquid is sent from one spent resin slurry vessel to an ion exchange column in the CXP system, the 
transport liquid displaces the spent resin from that ion exchange column as a slurry to a different spent resin slurry 
vessel in the RDP system. Once acquired, no other batch control operation will be able to coordinate activities 
with the chosen spent resin slurry vessels (RDP-VSL-O0002A/B/C) until they are released. 

When the spent resin slurry vessels are available to receive spent resin slurry/send transport liquid, the operator 
will initiate the transfer sequence. Once the sequence is initiated, the control system will verify that instruments, 
utilities, and equipment associated with the transfer are within operational parameters. If any of the monitored 
parameters are not within the specified limits during the transfer, the control system will switch to exception 
handling logic. The transfer is stopped by the control system when any of the following are true: 

0 

The level in receiving spent resin slurry vessel reaches its upper operating limit (UOL) 
The level of the spent resin slurry vessel sending transport liquid to the IX column reaches its lower 
operating limit (LOL). 

Once the transfer is complete an operator will initiate a sample sequence. Sample results will determine if the 
resin slurry may be dewatered and concentrated in preparation for disposal. 

Once the resin slurry is determined acceptable for disposal, the operator initiates the dewatering sequence within 
the control system. This sequence sends the spent resin slurry from the filled spent resin slurry vessel to the 
dewatering unit, which collects the resin and dewaters it, sending the excess fluid back to another spent resin 
slurry vessel. Once initiated, the control system acquires the dewatering container portion of the system and a 
spent resin slurry vessel to receive excess fluid. It then verifies that instruments, utilities, and equipment 
associated with the transfer are within operational parameters and remain as such throughout the transfer. If any 
of the monitored parameters are not within the specified limits during the transfer, the control system will switch 
to exception handling logic. The transfer will end when any of the following are true: 

0 

0 

The level in the receiving spent resin slurry vessel reaches its UOL 
The sending entity reaches its LOL. 

Once one of the above conditions are met the filled spent resin slurry vessel continues to send slurry to the 
dewatering system; however, excess fluid is recycled back to the filled spent resin slurry vessel. This will 
continue until the solids content limit in the stream discharged from the filled spent resin slurry vessel, as 
indicated by the solids measuring instrument, is reached. The dewatering system is then released. 

The spent resin slurry vessels also receive fresh resin transport fluid from the CXP system. Once an IX column is 
emptied of spent resin an operator will run a sequence to refill the IX column with fresh resin, as a slurry, in from 
the CRP system. Once initiated, the CXP IX column acquires one of the spent resin slurry vessels to receive the 
transport fluid. It then verifies that instruments, utilities, and equipment associated with the transfer are within 
operational parameters and remain as such throughout the transfer. If any of the monitored parameters are not 
within the specified limits during the transfer, the control system will switch to exception handling logic. The 
transfer will end when any of the following are true: 

0 

0 

The level in the receiving spent resin slurry vessel reaches its UOL 
The set volume of resin slurry has been transferred to the IX column. 

Each spent resin slurry vessel will discharge excess fluid to the FEP system as required and add make-up fluid as 
required. If excess fluid is to be purged from a spent resin slurry vessel an operator will initiate a sequence that 
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sends the fluid to the FEP system. Once initiated, the spent resin slurry vessel requiring purging acquires FEP- 
VSL-00017 A or B to receive the fluid to be purged. It then verifies that instruments, utilities, and equipment 
associated with the transfer are within operational parameters and remain as such throughout the transfer. If any 
of the monitored parameters are not within the specified limits during the transfer, the control system will switch 
to exception handling logic. The transfer is stopped by the control system when any of the following are true: 

0 The level of the sending vessel reaches its lower operating limit (LOL) 
Or a specified volume is transferred. 

If make-up fluid to a spent resin slurry vessel is required an operator will initiate a sequence that sends 
demineralized water to the vessel. Once initiated, a valve is opened allowing flow of water to the vessel. If any 
of the monitored parameters are not within the specified limits during the transfer, the control system will switch 
to exception handling logic. The transfer is stopped by the control system when any of the following are true: 

0 The level in receiving vessel reaches its upper operating limit (UOL) 
Or a specified volume is transferred. 

If the level is no longer within the normal operating range due to an abnormality, interlocks along with alarms 
within the control system help prevent an overflow condition. Figure 1, shows the typical interlocks and alarms 
for the level instruments associated with the spent resin slurry vessels (RDP-VSL-O0002A/B/C). At the high 
alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated and all dedicated 
controlled feeds are isolated. Isolation occurs by a combination of either stopping the motive force, closing 
valves, or a combination. 

3.2 RDP-VSL-00004 

The spent resin dewatering moisture separation vessel is used to remove moisture from the air circulated through 
the spent resin dewatering container, dehumidifying the air so that is can be recirculated through the spent resin 
dewatering container to remove excess fluid from the spent resin to 1% vol/vol. The water removed from the air 
stream is collected in the spent resin dewatering moisture separation vessel until a UOL setpoint is reached, then 
the water is pumped out of the vessel (until the LOL is reached) to a spent resin slurry vessel. The operator 
initiates this operation sequence once the batch of resin has been transferred from the spent resin slurry vessel to 
the spent resin dewatering container. Once initiated, the dewatering unit acquires a spent resin slurry vessel. It 
then verifies that instruments, utilities, and equipment associated with the transfer are within operational 
parameters and remain as such throughout the transfer. If any of the monitored parameters are not within the 
specified,limits during the transfer, the control system will switch to exception handling logic. The sequence is 
stopped by the control system when any of the following are true: 

0 

0 

The level in the receiving spent resin slurry vessel reaches its UOL 
Or the spent resin in the spent resin dewatering container reaches a free liquid set point of 1% vol/vol. 

If the level is no longer within the normal operating range due to an abnormality, interlocks along with alarms 
within the control system help prevent an overflow condition. Figure 2 shows the interlocks and alarms for the 
level instrument associated with the spent resin dewatering moisture separation vessel (RDP-VSL-00004). At the 
high alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated and all 
dedicated controlled feeds are isolated. Isolation occurs by a combination of either stopping the motive force, 
closing valves, or a combination. 
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Figure 1. Level Measurement for Spent Resin Slurry Vessel (Typical for RDP-VSLOOOOZA/B/C) 
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Figure 2. Level Measurement for Spent Resin Dewatering Moisture Separation Vessel 
(RDP-vsL-00004) 
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acquire 

batch 

batch control 

batch process 

control system 

exception handling 

interlock 

LOL 

permissive 

release 

trip 

UOL 

I 
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Acquire is a command under a batch control that reserves a group of equipment 
for that particular batch control operation. 

This refers to material that is being produced or that has been produced by a 
single execution of a batch process. 

This term refers to control activities and control functions that provide an 
ordered set of processing activities to complete a batch process. 
A batch process leads to the production of a finite quantity of material by 
subjecting quantities of input material to an ordered set of processing activities 
over a finite period of time using one or more pieces of equipment. 
This term refers to electronic processors that perform regulatory and logic 
control functions necessary for normal operation of the plant. 

This term refers to those functions that deal with plant or process contingencies 
and other events that occur outside the normal or desired behavior of batch 
control. 
This term refers to a mechanism that automatically brings about or prevents the 
operation of another mechanism. 

Lower operating limit- A vessel low-level set point used to stop a transfer-out 
batch operation from that vessel under normal plant operations. 
A permissive is an interlock that allows a device to change state or a sequence to 
start. Once a device has changed state or a sequence has started, a permissive 
has no further effect on thepevice or sequence. 

Release is a command under a batch control that opens up a group of equipment 
for any batch control to acquire. 
A trip is a conditional interlock that forces a device or a sequence to a defined 
state. A trip continues to have an effect on the device or sequence until the 
interlock condition no longer exist. 

Upper operating limit - A vessel high-level setpoint used to stop a transfer-in 
batch operation to that vessel under normal plant operation. 

* 
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1 Introduction 
This document describes the instrument control logic for tanks and ancillary equipment for the radioactive 
liquid waste disposal (RLD) system within the pretreatment (PT) facility that are associated with 
dangerous waste management. 

2 Applicable Documents 
24590-PTF-M6-RLD-P000 1, PHD-PTF Radioactive Liquid Waste Disposal System Process Condensate 
RLD- TK-O0006A/B 

24590-PTF-M6-RLD-P0002, P&ID-PTF Radioactive Liquid Waste Disposal System Process Condensate 
RLP-PMP-0001 IALB & I4A/B 

24590-PTF-M6-RLD-P0003, P&ID-PTF Radioactive Liquid Waste Disposal System Effluent Collection 
RLD- VSL-O0017A/B & RLD-PMP-O0005A/B 

24590-PTF-M6-RLD-P0004, P&ID-PTF Radioactive Liquid Waste Disposal System Process Condensate 
Distribution. 

24590-PTF-M6-RLD-P0006, P&ID-PTF Radioactive Liquid Waste Disposal System Effluent Collection 
RLD- VSL-O0017A/B 

24590-WTP-M6-50-P0001, P&ID Symbols and Legend Sheet I of 6 

24590-WTP-hT6-50-PO002, P&ID Symbols and Legend Sheet 2 of 6 * ). 

24590-WTP-M6-50-P0003, P&ID Symbols and Legend Sheet 3 of 6 

24590-WTP-M6-50-P0004, P&ID Symbols and Legend Sheet 4 of 6 

24590-WTP-M6-50-P0005, P&ID Symbols and Legend Sheet 5 of 6 

24590-WTP-M6-50-P0006, P&ID Symbols and Legend Sheet 6 of 6 

3 Description 
The following tank and ancillary equipment are associated with dangerous waste management within the 
RLD system as a part of the PT facility. 

Process condensate tank (RLD-TK-00006A) 
Process condensate tank (RLD-TK-00006B) 

0 Alkaline effluent vessel (RLD-VSL-000 17A) 
0 Alkaline effluent vessel (RLD-VSL-000 17B) 

Area sump (IUD-SUMP-00003) 
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3.1 Process Condensate Tank (FUD-TK-00006A) 

Process condensate tank (RLD-TK-00006A) receives effluent from multiple sources, and then recycles 
the condensate within the facility or transfers the condensate to process condensate tank 
RLD-TK-O0006B, depending upon condensate requirements within the PT facility. Transfers in and out 
of the process condensate tank (RLD-TK-00006A) may occur simultaneously. 

When the vessel is available to receive effluent, the operator will initiate the transfer-in sequence. Once 
the sequence is initiated, the control system will verify that instruments, utilities, and equipment 
associated with the transfer are within operational parameters. If any of the monitored parameters are not 
within the specified limits during the transfer, the control system will switch to exception handling logic. 
The transfer is stopped by the control system when any of the following are true: 

0 

The level in the process condensate tank (RLD-TK-00006A) reaches its upper operating limit (UOL) 
The level of the sending entity reaches its lower operating limit (LOL) 

Once the process condensate tank (RLD-TK-00006A) is ready to transfer, the operator will initiate the 
transfer-out sequence within the control system. Once initiated, the control system verifies those 
instruments, utilities, and equipment associated with the transfer are within operational parameters and 
remain as such throughout the transfer. If any of the monitored parameters are not within the specified 
limits during the transfer, the control system will switch to exception handling logic. The transfer will 
end when any of the following are true: 

The level in the process condensate tank (RLD-TK-00006A) reaches its lower operating limit (LOL) 
The process condensate tank (RLD-TK-00006B) reaches its upper operating limit (UOL) 

When the level is no longer within the normal operating range due to an abnormality, interlocks along 
with alarms within the control system help prevent an overflow condition. Figure 1 shows the interlocks 
and alarms the level instrument associated with the process condensate tank QD-TK-00006A). At 

all dedicated controlled feeds are isolated. Isolation occurs by a combination of either stopping the 
motive force or closing valves. 

the high-alarm setpoint, an alarm is generated. & At the high-high alarm setpoint, an alarm is generated and 

3.2 Process Condensate Tank (RLD-TK-00006B) 

Process condensate tank RLD-TK-00006B receives effluent primarily from alkaline effluent vessels 
RLD-VSL-000 17A and RLD-VSL-000 17B, samples the effluent when required, and then transfers the 
condensate to the Liquid Effluent Retention Facility (LERF) or the Effluent Treatment Facility (ETF). 
Transfers in and out of the process condensate tank (RLD-TK-00006A) may occur simultaneously. 

When the vessel is available to receive effluent, the operator will initiate the transfer-in sequence. Once 
the sequence is initiated, the control system will verify that instruments, utilities, and equipment 
associated with the transfer are within operational parameters. If any of the monitored parameters are not 
within the specified limits during the transfer, the control system will switch to exception handling logic. 
The transfer is stopped by the control system when any of the following are true: 

0 

The level in the process condensate tank (RLD-TK-00006B) reaches its upper operating limit (UOL) 
The level of the sending entity reaches its lower operating limit (LOL) 

Due to additional complexities when transferring from the RLD system to LERF/ETF, there are 
additional controls to administer the transfer. This data exchange is controlled through administrative and 
hardwired permissive/trip controls. 

Page 2 
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Administrative controls take place over the telephone between the PT facility and LERFETF, and are a 
part of the pre-start and post-transfer checks. 

The pre-start controls are listed as follows and are confirmed prior to commencing the transfer: 
Pre-Start Controls Purpose 

Confirm correct transfer line. This will allow for proper valve alignment 
and monitoring of the transfer, since the 
transfer lines are different sizes and thus have 
different transfer restrictions. 

This will be the setpoint for the flow totalizer. Calculate the total volume to be transferred to 
LERF/ETF. 

Confirm that the level transmitter, temperature 
transmitter, control valves, flow meters, and other 
associated instrumentation are functional. 

This will ensure that the transfer can be 
monitored and controlled* 

Once the operator initiates the transfer-out sequence, the control system verifies that all instruments, 
utilities, and equipment associated with the transfer are within operational parameters. If any of the 
monitored parameters are not within the specified limits during the transfer, the control system will switch 
to exception handling logic. The transfer will end when a specified volume is transferred. 

The following are the post-transfer controls that take place once transfer of feed has been completed: 

Post-Transfer Controls Purpose 
Secure valving. This will ensure that the valves are in proper 

position after transfer. w w )* % 
This value is used for waste management 
tracking. 

Calculate volume transferred to LERFETF. 

The following data signal (permissivehip) exchanges between the PT facility and LERFETF are 
monitored before and during a transfer. This exchange is done using signal cables originating at the WTP 
control system and terminating at LERFETF's control system. These signals tie into permissivehip 
logics performed on the PT control system. 

Permissive/Trip Signal Purpose 
0 Detect leaks in the WTP section of the transfer 

lines. transfer. 

Detect leaks in the LERF/ETF section of the 
transfer lines. transfer. 

This signal will be used as a trip to stop the 

This signal will be used as a trip to stop the 

When the level is no longer within the normal operating range, due to an abnormality, interlocks along 
with alarms within the control system help prevent an overflow condition. Figure 2 shows the interlocks 
and alarms for the level instrument associated with process condensate tank RLD-TK-00006B. At the 
high-alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated and all 
dedicated controlled feeds are isolated. Isolation occurs by either stopping the motive force or closing 
valves, or both. 

24590-PADC-F00041 Rev 2 
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3.3 Alkaline Effluent Vessel (RLD-VSL-00017A) 

Alkaline effluent vessel (RLD-VSL-0000 17A) receives effluent from multiple sources, samples the 
effluent, and then, depending upon sample results, transfers effluent into process condensate tank RLD- 
TIS-00006B. 

Alkaline effluent vessel (RLD-VSL-00017A) is a mirror image of the other alkaline effluent vessel (RLD- 
VSL-00017B) and they work in parallel to accomplish their tasks. While one vessel is receiving fluid, the 
other is sampling and transferring fluid out of the vessel. If the vessel is not sampling or transferring, 
multiple transfers are allowed into the vessel simultaneously. Once the UOL is reached, the inlet feeds 
are isolated and the alkaline effluent vessel (RLD-VSL-00017A) is ready to sample and transfer. 
Meanwhile, the other alkaline effluent vessel (RLD-VSL-00017B) is now enabled to receive fluid. 

The sample sequence will mix the contents of the vessel for a specified amount of time and then sample 
the tank contents. Once the results are processed, the tank contents will be ready to transfer to the proper 
vessel. 

Once the alkaline effluent vessel (RLD-VSL-00017A) is ready to transfer its contents, the operator will 
initiate the transfer-out sequence within the control system. Once initiated, the control system verifies 
those instruments, utilities, and equipment associated with the transfer are within operational parameters 
and remain as such throughout the transfer. If any of the monitored parameters are not within the 
specified limits during the transfer, the control system will switch to exception handling logic. The 
transfer will end when any of the following are true: 

0 

0 

The level in the alkaline effluent vessel (RLD-VSL-00017A) reaches its lower operating limit (LOL) 
The level of the receiving entity reaches its upper operating limit (UOL) 

When the level is no longer within the normal operating range due to an abnormality, interlocks along 
with a l m s  within the control system hel9,prevent an overflow condition. Figure 3 shows the interlocks 
and alar& for the level instrument associated with the alkaline effluent vessE1 (RLD-VSL-00017A). At 
the high-alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated and 
all dedicated controlled feeds are isolated. Isolation occurs by either stopping the motive force or closing 
valves, or both. 

)r 

3.4 Alkaline Effluent Vessel (RLD-VSL-00017B) 

Alkaline effluent vessel RLD-VSL-0000 17B receives effluent from multiple sources, samples the 
effluent, and then, depending upon sample results, transfers into process condensate tank 
RLD-TK-00006B. 

Alkaline effluent vessel (RLD-VSL-00017B) is a mirror image of the other alkaline effluent vessel (RLD- 
VSL-00017A) and they work in parallel to accomplish their tasks. While one vessel is receiving fluid, the 
other is sampling and transferring fluid out of the vessel. If the vessel is not sampling or transferring, 
multiple transfers are allowed into the vessel simultaneously. Once the UOL is reached, the inlet feeds 
are isolated and the alkaline effluent vessel (RLD-VSL-00017B) is ready to sample and transfer. 
Meanwhile, the other alkaline effluent vessel (RLD-VSL-00017A) is now enabled to receive fluid. 

The sample sequence will mix the contents of the vessel for a specified amount of time and then sample 
the tank contents. Once the results are processed, the tank contents will be ready to transfer to the proper 
vessel. 

24590-PADC-F00041 Rev 2 
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Once the alkaline effluent vessel (RLD-VSL-00017B) is ready to transfer its contents, the operator will 
initiate the transfer-out sequence within the control system. Once initiated, the control system verifies 
those instruments, utilities, and equipment associated with the transfer are within operational parameters 
and remain as such throughout the transfer. If any of the monitored parameters are not within the 
specified limits during the transfer, the control system will switch to exception handling logic. The 
transfer will end when any of the following are true: 

0 

0 

The level in the alkaline effluent vessel (RLD-VSL-00017B) reaches its lower operating limit (LOL) 
The level of the receiving entity reaches its upper operating limit (UOL) 

When the level is no longer within the normal operating range due to an abnormality, interlocks along 
with alarms within the control system help prevent an overflow condition. Figure 4 shows the interlocks 
and alarms for the level instrument associated with the alkaline effluent vessel (RLD-VSL-00017B). At 
the high-alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated and 
all dedicated controlled feeds are isolated. Isolation occurs by either stopping the motive force or closing 
valves, or both. 

3.5 Area Sump (RLD-SUMP-00003) 

The area sump (RLD-SUMP-00003) receives overflow from process condensate tank RLD-TK-00006A 
and process condensate tank RLD-TK-00006B. The sump is maintained dry. Upon detection of a high 
liquid level in the sump, the control system generates an alarm, at which point the operator must take the 
necessary action to empty the sump. Figure 5 shows the alarms for the level instruments associated with 
area sump RLD-SUMP-00003. 
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Figure 1 Level Measurement for Process Condensate Tank (RLD-TK-00006A) 

7 

L 

Isolate all controlled feeds 
Into RLD-TK-00006A 

F t 
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Level Measurement for Process Condensate Tank (RLD-TK-00006B) 
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Isolate all controlled feeds 
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Level Measurement for Alkaline Effluent Vessel (RLD-VSL-00017A) 
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Level Measurement for Alkaline Effluent Vessel (RLD-VSL-00017B) 

7 

into RLD-VSL-000178 
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Level Measurement for Area Sump (RLD-SUMP-00003) 
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Acronyms and Abbreviations 

AI 

LAH 

LAHH 
LI 
LKAH 
LKI 
LKSH 
LKY 
LOL 

LSH 

LSHH 
LT 

P&ID 

PT 

PWD 
UOL 

WIT 

analog input 
level alarm high 

level alarm high-high 

level indication 
level time alarm high 
level time indication 
level time switch high 
level time calculation 
lower operating limit 

level switch high 

level switch high-high 

level transmitter 
piping and instrumentation diagram 
pretreatment 
plant wash and disposal 
upper operating limit 
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Acquire is a command under a batch control that reserves a group of equipment 
for that particular batch control operation. 
This refers to material that is being produced or that has been produced by a 
single execution of a batch process. 

batch control 

batch process 

This term refers to control activities and control functions that provide an 
ordered set of processing activities to complete a batch process. 
A batch process leads to the production of a finite quantity of material by 
subjecting quantities of input material, to an ordered set of processing activities, 
over a finite period using one or more pieces of equipment. 
This term refers to electronic processors that perform regulatory and logic 
control functions necessary for normal operation of the plant. 
This term refers to those functions that deal with plant or process contingencies 
and other events that occur outside the normal or desired behavior of batch 
control. 

control system 

exception handling 

interlock 

LOL 

This term refers to a mechanism that automatically brings about or prevents the 
operation of another mechanism. 

Lower operating limit. A vessel low-level set point used to stop a transfer-out 
batch operation from that vessel under normal plant operations. 

permissive 

* 
A permissive is an interlock that allows a device to change state or a sequence to 
start. Once a device has changed state or a sequence has started, a permissive 

t has no @er effect on the device or sequence. 

release 

UOL 

Release is a command under a batch control that opens up a group of equipment 
for any batch control to acquire. 
A trip is a conditional interlock that forces a device or a sequence to a defined 
state. A trip continues to have an effect on the device or sequence until the 
interlock condition no longer exist. 

Upper operating limit. A vessel high-level setpoint used to stop a transfer-in 
batch operation to that vessel under normal plant operation. 
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1 Introduction 
This document describes the instrument control logic for tank and ancillary equipment for the plant wash 
and disposal system (PWD) within the pretreatment (PT) facility that is associated with dangerous waste 
management. This document describes tank and ancillary equipment for the PWD system within the PT 
facility. 

2 Applicable Documents 
24590-WTP-M6-50-P0001, P H D  Symbols and Legends Sheet I of 6. 

24590-WTP-M6-50-P0002, P H D  Symbols and Legends Sheet 2 of 6. 

24590-WTP-M6-50-P0003, P H D  Symbols and Legends Sheet 3 of 6. 
24590-WTP-M6-50-P0004, P H D  Symbols and Legends Sheet 4 of 6. 

24590-WTP-M6-5O-P0005, P H D  Symbols and Legends Sheet 5 of 6. 

24590-WTP-M6-5O-P0006, P&ID Symbols and Legends Sheet 6 of 6. 
24590-PTF-M6-PWD-P0001, P&ID-PTF Plant Wash and Disposal System Effluent Collection Tree 

245 90-PTF-M6-PWD-P0002, P H D  - PTF Plant Wash & Disposal System Efluent Collection 
P WD- VSL-00033/00043/00044 

24590-PTF-M6-PWD-P0003, P H D  - PTF Plant Wash & Disposal System Efluent Collection 
P WD- VSL-00015 and 0001 6 

* * @# 24590-PTF-M6-PWD-P0005, PHD-PTF Plant Wash & Disposal System Effluent Collection Headers 
Drains 

24590-PTF-M6-PWD-P0006, PHD-PTF Plant Wash & Disposal System Efluent Collection Headers, 
Ove$ows 

245 90-PTF-M6-PWD-P0007, PHD-PTF Plant Wash & Disposal System Efluent Collection Header 
Bulge & Rack Drains 

24590-PTF-M6-PWD-P0008, P&ID - PTF Plant Wash & Disposal System C5jR.5 Process Cell Sumps 

24590-PTF-M6-PWD-P0009, P H D  - PTF Plant Wash & Disposal System CS/R5 Process Cell Sumps 

24590-PTF-M6-PWD-P00 10, P H D  - PTF Plant Wash & Disposal System C3/C5/R5 Process Cell 
Sumps. 

24590-PTF-M6-PWD-P0011, P H D  - PTF Plant Wash & Disposal System C3/C5 and C5 Area Floor 
Drains 

24590-PTF-M6-PWD-P0012, P H D  - PTF Plant Wash & Disposal System C3/R3 and C5/RS Cell Sumps 

24590-PADC-F00041 Rev 2 
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24590-PTF-M6-PWD-P0014, P&ID - PTF Plant Wash & Disposal System CYR5 Hot Cell Sumps. 

24590-PTF-M6-PWD-POO 18, P&ID-PTF Plant Wash and Disposal System Utilities Services-PSA Rack. 

24590-PTF-M6-PWD-P0019, P&ID-PTF Plant Wash and Disposal System Utilities Services-PSA Rack 

24590-PTF-M6-PWD-P0020, P&ID-PTF Plant Wash and Disposal System Utilities Services-PSA Rack 

24590-PTF-M6-PWD-P002 1, PHD-PTF Plant Wash and Disposal System Utilities Services-PSA Rack 

24590-PTF-M6-PWD-P0023, P&ID-PTF Plant Wash and Disposal System Utilities Services-PSA Rack 

24590-PTF-M6-PWD-P0024, P&ID-PTF Plant Wash and Disposal System Utilities Services-PSA Rack 

24590-PTF-M6-PWD-P0025, PHD-PTF Plant Wash and Disposal System Utilities Services-PSA Rack 

24590-PTF-M6-PWD-P0026, P&ID-PTF Plant Wash and Disposal System Utilities Service-Plant Wash 
Rack 

24590-PTF-M6-PWD-P0029, P&ID-PTF Plant Wash and Disposal System Utilities Services-Plant Wash 
Rack 

24590-PTF-M6-PWD-P0033, P&ID-PTF Plant Wash and Disposal System Utilities Services-Plant Wash 
Rack 

24590-PTF-M6-PWD-P0034, P&ID-PTF Plant Wash and Disposal System Utilities Services-Plant Wash 
Rack 

24590-PTF-M6-PWD-P0041, PUD-PTF Plant Wash and Disposal System C2 Area Floor Drains 
b Collection Vessel. b w ). 

24590-PTF-M6-PWD-P0043 P&ID-PTF Plant Wash and Disposal System C3 Area Floor Drains. 

24590-PTF-M6-PWD-P0044, P&ID-PTF Plant Wash and Disposal System C3 Area Floor Drains 

24590-PTF-M6-PWD-P0046, P&ID-PTF Plant Wash & Disposal Utility Sewices Plant Wash Rack 

24590-PTF-M6-PWD-P0050, P&ID-PTF Plant Wash & Disposal System Secondary Containment Leak 
Detection System 

24590-PTF-M6-PWD-P005 1 , P&ID-PTF Plant Wash & Disposal System Secondary Containment Leak 
Detection System 

3 Description 
The following tank and ancillary equipment are associated with dangerous waste management within the 
PWD system, which resides in the PT facility. 

Ultimate overflow vessel (PWD-VSL-00033) 
HLW effluent transfer vessel (PWD-VSL-00043) 

24590-PADC-F00041 Rev 2 
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0 

0 plant wash vessel (PWD-VSL-00044) 
0 

C3 floor drain collection vessel (PWD-VSL-00046) 

acididalkaline effluent vessel (PWD-VSL-000 15) 

acididalkaline effluent vessel (PWD-VSL-000 16) 

all PWD PT facility sumps 

all PT facility leak detection boxes 

3.1 Ultimate Overflow Vessel (PWD-VSL-00033) 

The ultimate overflow vessel (PWD-VSL-00033) receives effluent from vessel overflows, drains, and the 
-45 ft sump (PWD-SUMP-00040) and then transfers it to the plant wash vessel (PWD-VSL-00044). For 
greater waste management reliability, the ultimate overflow vessel (PWD-VSL-00033) controlled 
transfers are limited by the control system to one transfer in or out at a time, by the batch control 
mechanism of acquiring and releasing. Drains and overflows are not considered controlled flows. 

When the vessel is available to receive effluent, the operator will initiate the transfer-in sequence. Once 
the sequence is initiated, the control system will verify that instruments, utilities, and equipment 
associated with the transfer are within operational parameters. If any of the monitored parameters are not 
within the specified limits during the transfer, the control system will switch to exception handling logic. 
The ultimate overflow vessel (PWD-VSL-00033) is monitored by a rate of level change, calculated by the 
control system, in order to detect leaks and overflows. When transferring in, the rate of change alarm 
setpoint will be changed by the control system to prevent the alarm from occurring due to the expected 
level change from the transfer. The transfer is stopped by the control system when any of the following 
are true: 

The level in the ultimate overflow vessel (PWD-VSL,-OOO33) reaches its upper operating limit 

The level in the sending entity reaches its lower operating limit (LOL) 
A specified volume is transferred, based upon vessel level. 

(UOL) 

Once the transfer is stopped, the control system resets the rate of change alarm setpoint to its non- 
transferring value. 

Once the ultimate overflow vessel (PWD-VSL-00033) is ready to transfer out, the operator will initiate 
the transfer-out sequence within the control system. Once initiated, the control system verifies that all 
instruments, utilities, and equipment associated with the transfer are within operational parameters. If any 
of the monitored parameters are not within the specified limits during the transfer, the control system will 
switch to exception handling logic. The transfer is stopped by the control system when any of the 
following are true: 

0 

The level in the ultimate overflow vessel (PWD-VSL-00033) reaches its LOL 
The plant wash vessel (PWD-VSL-00044) reaches its UOL. 
A specified volume is transferred, based upon vessel level 

When the level is no longer within the normal operating range, due to an abnormality, interlocks along 
with alarms within the control system help prevent an overflow condition. Figure 1 shows the interlocks 
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and alarms for the level instrument associated with the ultimate overflow vessel (PWD-VSL-00033). The 
level instrument monitors the level and rate of level change within the ultimate overflow vessel (PWD- 
VSL-00033). If the rate of level change is greater than a predetermined setpoint, an alarm is generated. 
Upon reaching the high-alarm level setpoint, the control system generates a high alarm. Upon reaching 
the high-high setpoint, an alarm is generated and all controlled feeds into the ultimate overflow vessel 
(PWD-VSL-00033) are isolated. Isolation occurs by a combination of either stopping the motive force or 
closing valves by the control system. 

3.2 HLW Effluent Transfer Vessel (PWD-VSL-00043) 

The HLW effluent transfer vessel (PWD-VSL-00043) receives effluent from the high level waste 
vitrification facility (HLW) radioactive liquid waste disposal system, drains, and the 4 5  ft sump 
(PWD-SUMP-00040), and then transfers it to the plant wash vessel (PWD-VSL-00044). For greater 
waste management reliability, controlled transfers into the HLW effluent transfer vessel 
(PWD-VSL-00043) are limited by the control system to one transfer in or out at a time, by the batch 
mechanism of acquiring and releasing. Drains and overflows are not considered controlled flows. 

When the vessel is available to receive effluent, the operator will initiate the transfer-in sequence. Once 
the sequence is initiated, the control system will verify that instruments, utilities, and equipment 
associated with the transfer are within operational parameters. If any of the monitored parameters are not 
within the specified limits during the transfer, the control system will switch to exception handling logic. 
The transfer is stopped by the control system when any of the following are true: 

0 

0 

0 

The level in the HLW effluent transfer vessel (PWD-VSL-00043) reaches its UOL 
The level of the sending equipment reaches its LOL 
A specified volume is transferred, based upon vessel level. 

Once the HLW effluent transfer vessel (PWD-VSL-00043) is ready to transfer, the operator will initiate 
the transfer-out sequence within the control system. Once iiitiated, the control system verifies that 
instruments, utilities, and 3uipment associated with the transfer are within operational parameters and 
remain as such throughout the transfer. If any of the monitored parameters are not within the specified 
limits during the transfer, the control system will switch to exception handling logic. The transfer will 
end when any of the following are true: 

.* IC 

0 

0 

0 

The level in the HLW effluent transfer vessel (PWD-VSL-00043) reaches its LOL 
The plant wash vessel (PWD-VSL-00044) reaches its UOL 
A specified volume is transferred, based upon vessel level 

When the level is no longer within the normal operating range due to an abnormality, interlocks along 
with alarms within the control system help prevent an overflow condition. Figure 2 shows the interlocks 
and alarms for the level instrument associated with the HLW effluent transfer vessel (PWD-VSL-00043). 
At the high alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated 
and all dedicated controlled feeds are isolated. Isolation occurs by a combination of either stopping the 
motive force or closing valves. 

3.3 C3 Floor Drain Collection Vessel (PWD-VSL-00046) 

The C3 floor drain collection vessel (PWD-VSL-00046) receives effluent from the cell sump 
(PWD-SUMP-00071) and the C3 floor drains. Drains are uncontrolled flows and are not controlled by 
the control system. 

24590-PADC-F00041 Rev 2 
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When ready to transfer out of the C3 floor drain collection vessel (PWD-VSL-O0046), the operator will 
sample, if necessary, and transfer to the appropriate location. 

When the level is no longer within the normal operating range due to an abnormality, alarms within the 
control system help prevent an overflow condition. Figure 3 shows the alarms for the level instruments 
associated with PWD-VSL-00046. PWD-LI-4304 monitors the level of the C3 floor drain collection 
vessel (PWD-VSL-00046), whereas PWD-LI-4301 monitors the seal level in the overflow line. Upon 
detection of low level in the seal, the control system alarms. The operator is then responsible for adding 
water to maintain the seal. Upon reaching the high-alarm setpoint in the vessel, an alarm is generated and 
the operator is responsible for the appropriate action. 

3.4 Plant Wash Vessel (PWD-VSL-00044) 

Plant wash vessel (PWD-VSL-00044) receives effluent from multiple sources, adjusts the pH, and then 
recycles the effluent into the waste feed evaporator feed vessels (FEP-VSL-000 17A or B). For greater 
waste management reliability, batch controlled transfers into PWD-VSL-00044 are limited by the control 
system to one transfer in or out at a time by the batch control mechanism of acquiring and releasing. The 
vessel vent caustic scrubber (PVP-SCB-00002) effluent is not considered a batch controlled effluent. 
Once acquired, no other batch control operation will be able to coordinate activities with the plant wash 
vessel (PWD-VSL-00044) until it is released. 

When the vessel is available to receive effluent, the operator will initiate the transfer-in sequence. Once 
the sequence is initiated, the control system will verify that instruments, utilities, and equipment 
associated with the transfer are within operational parameters. If any of the monitored parameters are not 
within the specified limits during the transfer, the control system will switch to exception handling logic. 
The transfer is stopped by the control system when any of the following are true: 

The level in the plant wash vessel (PWD-VSL-00044 reaches its upper operating limt (UOL) 

The level of the sending entity reaches its lower operating limit (LOL) 
A specified volume is transferred, based upon vessel level 

$@ w r! b 

The neutralizing sequence will add caustic until the pH of the vessel is confirmed to be within the desired 
alkaline conditions. Once the pH is confirmed to be in the desired operating range, the vessel contents 
will be ready to transfer to the appropriate vessel. 

Once the plant wash vessel (PWD-VSL-00044) is ready to transfer its contents, the operator will initiate 
the transfer-out sequence within the control system. Once initiated, the control system verifies that 
instruments, utilities, and equipment associated with the transfer are within operational parameters and 
remain as such throughout the transfer. If any of the monitored parameters are not within the specified 
limits during the transfer, the control system will switch to exception handling logic. The transfer will 
end when any of the following are true: 

The level in the plant wash vessel (PWD-VSL-00044) reaches its LOL 

The receiving entity reaches its UOL 

A specified volume is transferred, based upon vessel level. 
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When the level is no longer within the normal operating range due to an abnormality, interlocks along 
with alarms within the control system help prevent an overflow condition. Figure 4 shows the interlocks 
and alarms for the level instrument associated with the plant wash vessel (PWD-VSL-00044). At the 
high-alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated and all 
dedicated controlled feeds are isolated. Isolation occurs by a combination of either stopping the motive 
force, closing valves, or a combination of both. 

3.5 AcididAlkaline Effluent Vessel (PWD-VSL-00015) 

The acidic/alkaline effluent vessel (PWD-VSL-00015) receives effluent fi-om multiple sources, adjusts the 
pH, and then recycles the effluent into the waste feed evaporator feed vessels (FEP-VSL-00017A or B). 
For greater waste management reliability, batch controlled transfers into the acididalkaline effluent vessel 
(PWD-VSL-00015) are limited by the control system to one transfer in or out at a time by the batch 
control mechanism of acquiring and releasing. The Cs evaporator primary/inter/final condensers (CNP- 
HX-00002/3/4) effluent is not considered a batch controlled effluent. Once acquired, no other batch 
control operation will be able to coordinate activities with the acididalkaline effluent vessel (PWD-VSL- 
000 15) until it is released. 

When the vessel is available to receive effluent, the operator will initiate the transfer-in sequence. Once 
the sequence is initiated, the control system will verify that instruments, utilities, and equipment 
associated with the transfer are within operational parameters. If any of the monitored parameters are not 
within the specified limits during the transfer, the control system will switch to exception handling logic. 
The transfer is stopped by the control system when any of the following are true: 

0 

0 

The level in the acididalkaline effluent vessel (PWD-VSL-00015) reaches its UOL 

The level of the sending entity reaches its LOL 

A specified volume is transferred, based on vessel level. * * b 

The neutralizing sequence will add caustic until the pH of the vessel is confirmed to be within the desired 
alkaline conditions. Once the pH is confirmed to be in the desired operating range, the vessel contents 
will be ready to transfer to the appropriate vessel. 

Once the acididalkaline effluent vessel (PWD-VSL-00015) is ready to transfer its contents, the operator 
will initiate the transfer-out sequence within the control system. Once initiated, the control system 
verifies that instruments, utilities, and equipment associated with the transfer are within operational 
parameters and remain as such throughout the transfer. If any of the monitored parameters are not within 
the specified limits during the transfer, the control system will switch to exception handling logic. The 
transfer will end when any of the following are true: 

0 

0 

0 

The level in the acididalkaline effluent vessel (PWD-VSL-00015) reaches its LOL 

The receiving entity reaches its UOL 

A specified volume is transferred, based on vessel level 
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When the level is no longer within the normal operating range due to an abnormality, interlocks along 
with alarms within the control system help prevent an overflow condition. Figure 5 shows the interlocks 
and alarms for the level instrument associated with the acididalkaline effluent vessel (PWD-VSL-00015). 
At the high-alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated 
and all dedicated controlled feeds are isolated. Isolation occurs by a combination of either stopping the 
motive force or closing valves. 

3.6 Acidic/Alkaline Effluent Vessel (PWD-VSL-00016) 

The acididalkaline effluent vessel (PWD-VSL-000 16) receives effluent from multiple sources, adjusts the 
pH, and then recycles the effluent into the waste feed evaporator feed vessels (FEP-VSL-00017A or B). 
For greater waste management reliability, batch controlled transfers into PWD-VSL-000 16 are limited by 
the control system to one transfer in or out at a time by the batch control mechanism of acquiring and 
releasing. The Cs evaporator primary/inter/final condensers (CNP-HX-00002/3/4) effluent is not 
considered a batch controlled effluent. Once acquired, no other batch control operation will be able to 
coordinate activities with the acididalkaline effluent vessel (PWD-VSL-00016) until it is released. 

When the vessel is available to receive effluent, the operator will initiate the transfer-in sequence. Once 
the sequence is initiated, the control system will verify that instruments, utilities, and equipment 
associated with the transfer are within operational parameters. If any of the monitored parameters are not 
within the specified limits during the transfer, the control system will switch to exception handling logic. 
The transfer is stopped by the control system when any of the following are true: 

0 

0 

The level in the acididalkaline effluent vessel (PWD-VSL-00016) reaches its UOL 

The level of the sending entity reaches its LOL 

A specified volume is transferred, based on vessel level. 

The neutralizing sequence will add caustic until the pH of the vessel is confirmed to bedwithin the desired 
alkaline conditions. Once the pH is confirmed to be in the desired operating range, the vessel contents 
will be ready to transfer to the appropriate vessel. 

Once the acididalkaline effluent vessel (PWD-VSL-000 16) is ready to transfer, the operator will initiate 
the transfer-out sequence within the control system. Once initiated, the control system verifies that 
instruments, utilities, and equipment associated with the transfer are within operational parameters and 
remain as such throughout the transfer. If any of the monitored parameters are not within the specified 
limits during the transfer, the control system will switch to exception handling logc. The transfer will 
end when any of the following are true: 

0 

0 

The level in the acididalkaline effluent vessel (PWD-VSL-00016) reaches its LOL 

The receiving entity reaches its UOL 

A specified volume is transferred, based on vessel level 

When the level is no longer within the normal operating range due to an abnormality, interlocks along 
with alarms within the control system help prevent an overflow condition. Figure 6 shows the interlocks 
and alarms for the level instrument associated with the acididalkaline effluent vessel (PWD-VSL-000 16). 
At the high-alarm setpoint, an alarm is generated. At the high-high alarm setpoint, an alarm is generated 
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and all dedicated controlled feeds are isolated. Isolation occurs by a combination of either stopping the 
motive force or closing valves. 

3.7 All PT PWD Facility Sumps 

All PT PWD facility sumps operate in a typical manner. All of the sumps are maintained dry. Upon 
detection of a high liquid level in the sump, the control system alarms and the operator must take the 
necessary action to empty the sump. Figure 7 shows the high alarm for the level instrument associated 
with the feed receipt C5 cell sump (PWD-SUMP-00001), which serves as a typical method of operation 
for all PT PWD sumps. 

3.8 Leak Detection Boxes 

Leak detection boxes with leak detection instrumentation are available for every inter-facility transfer 
line. The term inter-facility transfer lines also includes any transfers to or from outside the physical 
boundary of the WTP project. When a leak is detected in the transfer line being used, an alarm is 
generated and the transfer is stopped by the control system. Figure 8 shows the level instrument 
associated with a leak detection box (PWD-LDB-00001). This serves as a typical for all leak detection 
boxes in the PT facility. 
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Figure 1. Level Measurement for the Ultimate Overflow Vessel (PWD-VSL-00033) 
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Figure 2. Level Measurement for the HLW Effluent Transfer Vessel (PWD-VSL-00043) 
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Figure 3. Level Measurement for the C3 Floor Drain Collection Vessel (PWD-VSL-00046) 
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Figure 4. Level Measurement for Plant Wash Vessel (PWD-VSL-00044) 

1 I 

0 
(3 s 
P -1 

0 c 
0 
2 
3 U. 

7 

Isolate all controlled feeds 
into PWD-VSL-00044 

bt 

I 

24590-PADC-F00041 Rev 2 
Page 12 



24590-PTF-PERJ-03-004, Rev 0 
System Logic Description for Pretreatment Facility Plant 

Wash and Disposal 
Issued for Permitting Use 

Figure 5. Level Measurement for Acidic/Alkaline Effluent Vessel (PWD-VSL-00015) 
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Figure 6. Level Measurement for AcididAlkaline Effluent Vessel (PWD-VSL-00016) 
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Figure 7. Level Measurement for Feed Receipt C5 Cell Sump (PWD-SUMP-00001) 
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Figure 8. Level Measurement for Leak Detection Box (PWD-LDB-00001) 
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