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1.0 INTRODUCTION 

1.1 General Comments 

This Integrity Assessment Report (IAR) is prepared by Fluor 
Daniel Northwest (FDNW) under contract to Lockheed-Martin 
Hanford Company (LMHC) for Waste Management Hanford (WMH), 
the 242-A Evaporator (facility) operations contractor for 
Fluor Daniel Hanford, and the U.S. Department of Energy, the 
system owner. The contract specifies that FDNW perform an 
interim (5 year) integrity assessment of the facility and 
prepare a written IAR in accordance with Washington 
Administrative Code (WAC) 173-303-640 (2) . 
The WAC 173-303 defines a treatment, storage, or disposal 
(TSD) facility tank system as the "dangerous waste storage 
or treatment tank and its ancillary equipment and 
containment." This integrity assessment evaluates the two 
tank systems at the facility: the evaporator vessel, C-A-1 
(also called the vapor-liquid separator), and the condensate 
collection tank, TK-C-100. This IAR evaluates the 242-A 
facility tank systems up to, but not including, the last 
valve or flanged connection inside the facility perimeter. 
The initial integrity assessment performed on the facility 
(Appendix A: Reference 13) evaluated certain subsystems not 
directly in contact with dangerous waste, such as the steam 
condensate and used raw water subsystems, to provide 
technical information. These subsystems were not evaluated 
in this IAR. 

The last major upgrade to the facility was project B-534. 
The facility modifications, as a result of project B-534, 
were evaluated in the 1993 facility interim integrity 
assessment. Since that time, the following upgrades have 
occurred in the facility: 

0 Installation of a process condensate recycle system. 

0 Installation of a package steam boiler to provide steam 
The package boiler is not within the for the facility. 

scope of the facility TSD. 
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Rerouting of the steam condensate and used raw water 
systems to the treated effluent disposal facility (TEDF). 
Steam condensate and used raw water are not dangerous 
wastes. 

1.2 System Description 

The purpose of the 242-A Evaporator is to reduce the volume 
of dangerous waste requiring interim storage in underground 
double shell tanks (DST) for eventual treatment and 
disposal. The waste volume reduction is achieved via 
evaporative concentration. The facility is designed and 
equipment selected to maintain a set boil-off rate of 2.65 
liters/second (40 gallon/minute) at a feed rate of 4.4 to 
7.6 liters/second (70-120 gallons/minute), yielding a waste 
volume reduction factor ranging from 35 percent to 60 
percent. The facility has seven operational subsystems that 
are described as follows: 

1. Evaporator Process and Slurry Subsystem: The evaporator 
and process slurry subsystem circulates the waste feed 
through the evaporator and the reboiler vessels, boiling off 
water vapor and concentrating the waste into a slurry. The 
water vapor is routed through the vapor condenser subsystem 
and the concentrated slurry is sent to a double shell tank. 
The evaporator vessel and the associated recirculation 
loop/reboiler are a dangerous waste storage tank system 
subject to the tank requirements of WAC 173-303. 

2 .  Vapor Condenser Subsystem: The vapor condenser (VC) 
subsystem includes the three condensers operated within the 
facility. They condense the water vapor from the evaporator 
to form the process condensate (PC). The PC goes through 
the PC subsystem. The uncondensed vapors and 
non-condensable gases are filtered and monitored for 
radioactive contamination prior to discharge to the 
atmosphere through the vessel vent subsystem. The vapor 
condenser subsystem is ancillary equipment associated with 
the condensate collection tank which is a dangerous waste 
storage tank system subject to the tank requirements of 
WAC 173-303. 
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3. Vessel Vent Subsystem (NON-DANGEROUS WASTE SUBSYSTEM): 
The vessel vent (W) subsystem contains a series of 
high-efficiency particulate air (HEPA) filters, de- 
entrainment pads, radiation monitoring system, and various 
heating and ventilating equipment. Uncondensed vapors and 
non-condensable gases that have been passed through the VC 
subsystem are filtered and vented to the atmosphere through 
this subsystem. 

4. Process Condensate Subsystem: The PC subsystem receives 
the condensed water vapors (process condensate) from the 
vapor condenser subsystem. The process condensate drains 
into the condensate collection tank, TK-C-100, and is 
transferred to the liquid effluent retention facility 
(LERF). If additional decontamination is necessary prior to 
transferring process condensate to the LERF, the process 
condensate may be sent through the IX-D-1 ion exchange 
column to reduce the cesium (Cs) and strontium (Sr) content 
of the PC. However, use of the IX-D-1 is not anticipated 
for the duration of the life expectancy of the facility. 
The process condensate subsystem is continuously monitored 
for radioactive contamination by the RC-3 radiation monitor. 
In the event of radioactive contamination above the RC-3 
monitoring/diversion system activation setpoint, the process 
condensate is automatically diverted back to the TK-C-100 
condensate catch tank or the 241-AW-102 feed tank. The 
condensate collection tank is a dangerous waste storage tank 
system subject to the tank requirements of WAC 173-303. 

5. Steam Condensate Subsystem (NON-DANGEROUS WASTE 
SUBSYSTEM) : The steam condensate subsystem routes steam 
condensed in the reboiler to the TEDF. The steam condensate 
subsystem has an in-line radiation monitor, RC-1, which 
continuously monitors for excessive radioactive 
contamination. In the event of radiation detection in the 
system, the steam condensate discharge will be stopped 
through the SC-501 pipeline from the facility and diverted 
to the 241-AW-102 feed tank. 
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6. Raw Water Disposal Subsystem (NON-DANGEROUS WASTE 
SUBSYSTEM): The raw water disposal subsystem discharges raw 
water used as the coolant for the condensers to TEDF. The 
raw water disposal subsystem is continuously monitored for 
radioactive contamination with the RC-2 radiation monitor. 
In the event of radioactive contamination above the RC-2 
monitoring system activation setpoint, an alarm sounds and 
the system is manually shut down. 

7. Building and Secondary Containment Subsystem: This 
subsystem includes the evaporator building structure and the 
associated sump and drain systems. The operating area is a 
poured-in-place concrete structure divided into six specific 
rooms. Those portions of the structure that may come in 
contact with the waste solutions are coated with a 
chemically resistant acrylic coating or lined with stainless 
steel catch pans. 

The facility rooms have drains which route spills away from 
occupied areas. The sump drains from a 10 inch overflow 
line to the 241-AW-102 feed tank. Drains from areas 
containing low activity process condensate, drain through a 
6 inch line directly to the 241-AW-102 feed tank. A third 
drain line to the 241-AW-102 feed tank is used to quickly 
drain the evaporator vessel in an emergency. 

1.2.1 Operating Parameters: Operating parameters for the 
242-A Evaporator include the pressures and temperatures 
listed in Appendix G: Table G-1. The system temperatures 
and pressures were calculated from the appropriate process 
flow and operational data sheet design parameters for the 
components listed in this Appendix. 

1.3 Scope 

The scope of this integrity assessment is based on the 
recommendations in the original integrity assessment report. 
The major tasks associated with this integrity assessment 
include : 

a. Nondestructive examination (NDE) of selected locations 

b. Leak test of the evaporator/reboiler system and the 
and components 

condensate collection tank 
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c. Visual walkdown of the facility for signs of degradation 
d. Review of operating logs and occurrence reports for 

events which may have caused degradation to the vessels 
e. Review of original integrity assessment documentation to 

determine baseline status 
f. Review of national codes and standards and DOE Orders to 

determine if there are significant new or revised 
requirements related to integrity of existing 
facilities. 

This integrity assessment is limited to those vessels and 
piping within the facility which contain dangerous waste 
solutions. It does not include transfer piping or systems 
which do not contain dangerous waste. This IAR is certified 
by an Independent Qualified Registered Professional Engineer 
(IQRPE) . 

1.4 Comments on Certification 

Paragraph 3.0 contains a certification on the accuracy of 
the information presented in this report. The certificate 
is signed and sealed by an Independent Qualified Registered 
Professional Engineer (IQRPE) in accordance with WAC 
173-303-640 (2) . 

2 .  0 ASSESSMENT 

The integrity of the tank system described above, paragraph 
1.2, is adequate to prevent failure caused by corrosion or by 
structural loads imposed by the system's intended service. 
See Appendix A, (l), (7), and (13) for a complete description 
of the system and intended service. The conclusions presented 
are based on performed system leak tests, walkdowns, 
ultrasonic tests, and a review of the applicable codes, 
standards, design, and construction documents, in addition to 
the previous interim integrity assessment. The following 
paragraphs (2.1 - 2.5) discuss specific considerations to 
ensure the facility's tank system complies with the 
requirements of WAC 173-303-640(2). 
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2.1 Codes and Standards 

Because the systems at the facility which handle dangerous 
waste have not undergone any significant modifications or 
revisions to the tank system, an in depth review of the 
applicable codes and standards was not performed for this 
IAR. The review and evaluation of the codes and standards 
performed for the 1993 IAR is sufficient for this report. 

2.2 Waste Characterization 

The 242-A Evaporator facility receives and treats Washington 
State dangerous waste (categorized as "Extremely Hazardous 
Waste" by the RCRA Part A permit application) (Appendix A: 
Reference 7). The generation of this waste is the result of 
past Hanford defense production operations. These wastes 
are feed stock to the 242-A Evaporator. The process 
condensate produced by evaporation is categorized as a 
"Dangerous Waste" and is essentially water with only trace 
contaminants. 

The chemistry associated with the various process waste 
streams in the facility (e.g., evaporator feed, double shell 
slurry feed, process condensate, cooling water, and steam 
condensate) are classified as dangerous waste streams. The 
current chemical composition of these waste streams is the 
same as those reported in the facility's baseline integrity 
assessment. Therefore, the waste characterization 
evaluation of the streams that was performed for the 1993 
IAR is still valid for this IAR. (See Appendix G: Table G-4 
for bulk chemistry.) 

2.3 Tank System Age 

Construction of the 242-A Evaporator was completed in 1977 
at which time it became operational. The facility's 
original design life was ten years (Appendix A: Reference 
1). The TK-C-100 Condensate Catch Tank was fabricated in 
1951 as part of another project; however, this catch tank 
was never used on that project. The tank was upgraded in 
1977 to be consistent with the 242-A Evaporator facility 
design standards and installed in the 242-A facility. As a 
result of Project B-534, some facility components were 
upgraded or replaced. These components were evaluated in 

6 



1998 Interim 242-A Tank System 
Integrity Assessment Report 

HNF-2905, Rev. 0 

the last 242-A facility integrity assessment (Appendix A: 
Reference 13) and not identified for special evaluation for 
this integrity assessment. 

Those components that were affected by Project B-534 are 
noted here for historical record. They include: 

ComDonents Year 
E-C-1 Primary Condenser 1990 
P-B-1 Pump 1990 
P-B-2 Bottoms Pump 1990 
Miscellaneous Process Piping 1990 

The 242-A Evaporator is conveniently described by seven 
subsystems according to the function or process of each 
subsystem as described below. Four of the subsystems store, 
transport or treat Washington State dangerous wastes, the 
other three subsystems do not. 

2.4 Potential f o r  Corrosion Failure 

The conclusion of this IAR concerning corrosion failure is 
that the facility is in good condition and can continue 
operation. This conclusion is based on ultrasonic testing 
data of various systems, and a comparison of this data with 
similar data for the 1993 integrity assessment. The 
technical support for this conclusion is that the types of 
dangerous wastes currently available for processing in the 
facility have not changed since the facility became 
operational in 1977. Ultrasonic tests made of the wall 
thicknesses for the evaporator/reboiler loop, condensate 
catch tank (TK-C-loo), and process condensate condensers 
made in 1993 and 1998, are essentially the same, and are 
within the margin of error of the testing equipment. This 
indicates that there has been no measurable or noticeable 
deterioration of the tank system's integrity. See Appendix 
E for comparison of the two sets of UT data. 

Also, a corrosion evaluation, based on the UT data for this 
integrity assessment, verified that the chemistry of the 
waste streams introduced to the facility have had a minimal 
effect on the equipment. Therefore, the conclusions 
concerning corrosion failure that were arrived at in the 
1993 IAR remain valid for this report. 
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The following are general comments concerning corrosion 
failure: 

The materials of construction, system design, and 
protective coatings for the 242-A facility tank system 
provide adequate corrosion protection and compatibility 
with Hanford defense wastes and the process streams 
generated within the facility. The wall thicknesses of 
the equipment and piping are above the "T-nom" thickness 
minus the mill tolerance which is the minimum thickness 
expected during original construction (see Appendix 
E: E-1). This is consistent with the results of the 1993 
IAR. 

0 The 242-A Evaporator corrosion protection program 
consists of materials, methods of construction, and 
control the process chemistry for the liquid waste 
environments. The facility components and piping are 
constructed primarily of austenitic stainless steels and 
low alloy carbon steels. Gaskets at component and piping 
connections are chemically resistant non-metallics. Each 
subsystem was designed for specific operating parameters 
and material/environment compatibilities. 

0 Based on the corrosion evaluation, it is recommended that 
all accessible equipment and grid points that were tested 
in for the 1993 integrity assessment be tested during the 
next integrity assessment. That will provide for a more 
extensive corrosion rate evaluation, and a more 
exhaustive evaluation can be made to establish the 
remaining equipment life (see Appendix E). 

2.5 Leak T e s t  and System Walkdown 

Hydrostatic leak tests were performed on the C-100 
Condensate Catch Tank and the Evaporator/Reboiler loop. The 
criteria for acceptable leak tests of these systems was "no 
detectable leaks" over a 24 hour period. 

The leak test data and walkdown inspection results were 
reviewed and sign off by the 242-A Facility Cognizant 
Engineer and Quality Assurance representative. Final 
disposition of the condensate catch tank and 
evaporator/reboiler loop is: "System and components are 
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acceptable based on the inspection results. No further 
evaluation is required." 

2.5.1 C-100 Condensate Catch Tank Leak Test: This leak test 
was conducted with the same criteria as the 1993 integrity 
assessment (Appendix A: Reference 13). This test was 
conducted in accordance with process memo LW98-026 (Appendix 
D: D-1). The leak test duration was 24 hours and the result 
was that the system passed the test on the first attempt. 

2.5.2 Evaporator/Reboiler Loop Leak Test: The leak test for 
the evaporator/reboiler loop was conducted in accordance 
with process memo LW98-44 (Appendix D: D-3). The leak test 
duration for this system was 28 hours. The 
evaporator/reboiler loop was filled with 27,507 gallons of 
water as measured on the LIC-CA1 liquid level indicator. 
Liquid level measurement readings of the loop were taken 
every hour during the test. The liquid level varied from 
plus 5 gallons to minus 11 gallons from the initial liquid 
level in the loop, These variations are within the 
operating range of the level measuring equipment and the 
minor temperature fluctuations in the system. Readings were 
taken on tank 241-AW-102, the evaporator drain tank, before 
and after the test. During the leak test, seal water for 
the recirculation pump, P-B-1, was routed to Tank 
241-AW-102. This accounts for the liquid level increase in 
Tank 241-AW-102. 

2.5.3 Visual Inspection of Evaporator/Reboiler Room 
Concrete Coating: During the visual inspection of the 
evaporator/reboiler equipment in the evaporator/reboiler 
room, an inspection of the secondary containment concrete 
and special protective coating (floor and partial wall) was 
performed. There were no signs of deterioration or wear of 
the protective coating (see Appendix D: D-2 and D-3). 

However, the corrosion evaluation performed had one concern 
about the concrete coating that may come in contact with the 
waste. That concern is that the coating material is not 
recommended for immersion services and may not be suitable 
for this application. The current material being used is a 
chemically resistant acrylic coating (Carboline D3358 primer 
and Carboline D3359 topcoat). It is recommended that 
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several concrete coating/lining manufactures (e.g., Ameron, 
Standard, Plasite, Koch) be consulted for recommendations on 
the optimum concrete lining for this service 
(see Appendix E). 

2.6 Future Integrity Assessments 

2.6.1 Future Integrity Assessment Frequency: The 1993 IAR 
established a repeat integrity assessment frequency of five 
years/8,000 hours of operation between interim integrity 
assessments. The basis for the five year/8,000 hour 
frequency is that the 242-A Evaporator has an inherent 
corrosion protection, stringent operational controls, and 
aggressive preventative programs in place. 

Based upon the findings of this IAR, it is recommended that 
the next facility integrity assessment is performed be no 
later than July 15, 2008 (ten years after submittal of this 
IAR.) The basis for this recommendation is that the results 
of the ultrasonic testing is the "minimum remaining life" 
for all the equipment tested is greater than 20 years (see 
Appendix E: E-1). This is with the exception of the E-C-1 
condenser, which has a minimum projected remaining life of 
greater than 13 years. The remaining life estimates are 
based on the minimum measured thickness (in 1993 or 1998), 
the average corrosion rate and the nominal Thickness minus 
the Mill Tolerance thickness. When this thickness is 
approached, an actual minimum thickness, based on the design 
pressure and applicable codes can be determined. 

In the event of significant off-normal events, such as 
earthquakes or major process upsets, procedures and 
mechanisms are in place through the DOE Order system to 
ensure orderly shut down and complete review of facility 
integrity prior to restart. 

2.6.2 Future Integrity Assessment Scope: The scope of 
future integrity assessments should include the process 
subsystems assessed by this report. In addition to WAC 
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dangerous waste requirements, future integrity assessments 
should include: 

0 Complete visual walkdown of the facility and components 
for the types of degradation identified in paragraph 2.4 
of this IAR'. 

Repeat leak tests of evaporator/reboiler loop and 
condensate catch tank in accordance with an IQRPE 
approved leak test plan. 

components using the same locations and grids to the 
maximum extent possible'. 
with the data included in previous IARs and this IAR for 
trends. 

0 Repeat ultrasonic testing for wall thickness of 

This data should be compared 

0 Review of significant changes (if any) in national 
consensus codes and standards and DOE Orders for design 
and construction of this facility. 

0 Review of off-normal operational events. 

' Consideration should be given to the cost/benefit of  repeat UT and visual inspections for 
locations where accessibiLity and as low as reasonably achievable dose rates may be prohibitive. 
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3.0 INTEGRITY ASSESSMENT CERTIFICATION 

$11 have reviewed this document and believe the inspections, 
tests, and analyses described herein are sufficient for 
assessment o f  the tank system integrity in accordance with 
Washington Administrative Code Section 173-303-640(2)." 

"1 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.t1 

6-22-q8 
Date 

Fluor Daniel NorthweAd, Inc. 
Registered Professional Engineer 
Washington State PE Registration #18708 
Expiration Date: May 22, 1999 

(Original signed and sealed 6-22-98) 
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ATTACHXENTS 
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Operating Procedure TO-600-040, current revision, "242-A 
Evaporator-Crystallizer Operation." 

Double Shell Tank Operating Specification Document, 
OSD-T-151-00007, current revision. 

HNF-SD-WM-SEL-028, Rev: 1, "Safety Equipment List 242-A 
Evaporator. It 

HNF-2331, Rev. 0, "1998 Interim 242-A Evaporator Tank System 
Integrity Assessment Plan." 

WHC-SD-WM-ER-124, Rev. 1, "242-A Evaporator-Crystallizer 
Tank System Intearitv Assessment ReDortV1 
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14. WHC-SD-WM-WP-019, Rev. 0, "Data Package fo r  242-A 
Evaporator/Crystallizer Tank System Integrity Assessment 
Report" 

15. LW98-026, Process Memo, trTK-lOO Leak Test Instructions,l* 
dated March 27, 1998. 

16. LW98-044, Process Memo, "242A Evaporator Vessel Integrity 

17. EL-98-00009/W (Generic Work Item), "242-A C-lOO/C-A-l Tank - 

Test/Boiler Test,ll dated May 12, 1998. 

Integrity Assessment," January 7, 1998. 
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WASTE CBARACTERISTICS 

The 242-A Evaporator receives and treats mixed waste, which i s  
dangerous waste combined with radioactive components, from the 
double-shell tanks. 
as an IfExtremely Hazardous Wastef1 by the Washington State 
Resource Conservation and Recovery Act (RCRA) program. The 
facility treats the waste by evaporation, separating it into 
concentrated slurry and dilute process condensate. 
streams are also Washington State RCRA dangerous wastes. 
Steam Condensate, Raw Water, and Non-Condensable Gases generated 
by the evaporator process, through subsystems 3, 5, and 6 
(paragraph 1.2 of this report), are not Washington State 
dangerous wastes. 

Evaporator Feed Composition 

The dangerous waste portion is categorized 

Both of these 
The 

The 242-A Evaporator receives a mixed blend of feed from tanks 
throughout the double-shell tank system via the Evaporator Feed 
Tank, 241-AW-102. The feed contains liquid waste from chemical 
processing operations, facility deactivations, and miscellaneous 
facility and laboratory discharges. 
wastes are non-radioactive aqueous salts. The feeds are highly 
alkaline (pH>12) and the primary chemical compounds are sodium 
compounds of hydroxide, nitrite, nitrate, aluminate, carbonate 
and sulfate. The feed may also contain minor amounts of organic 
material (<7g/L). The approximate maximum concentrations of the 
most abundant salts and ammonia are noted in Table B-1, below 

The chemical composition of the evaporator feed will vary from 
run to run and can range from essentially water to saturated 
solution. 

The largest portion of 

The principal radionuclides in evaporator feed are Cs-137, and 
Sr-90. 
also present. Similar to the chemical constituents, the 
concentrations or radionuclides in the feed varies as a function 
of source and blending. 

Minor and trace quantities of other radionuclides are 
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Table B-1: Chemical Composition of Evaporator 

NaNO, 

NaNO, 

NaA10, 

NaCO, 

Na,SO, 

NH, 

Na,PO, 

NaF 

Feed 

2.8 

1.8 

1.8 

0.7 

0.2 

0.5 

0.11 

0.07 

slurry Compositions 

Prior to the previous 242-A Evaporator integrity assessment, 
slurry waste was concentrated to three basic forms. 
were Dilute Double-Shell Slurry Feed (DDSSF), Double-Shell Slurry 
Feed (DSSF), and Double-Shell Slurry (DSS). Concentration is 
performed at the 242-A Evaporator in passes, each pass assumes 
50% water removal from the feed solution. DSS is slurry that has 
been concentrated past the sodium aluminate saturation boundary 
where massive crystallization/precipitation occurs. 
concentrated slurry which is one pass away from becoming DSS. 
Due to tank farm requirements imposed prior to the previous 
integrity assessment, the sodium aluminate boundary is no longer 
the controlling factor for target slurry concentrations, but is 
typically driven by specific gravity (SpG) limits. Therefore, 
the terms DDSSF, DSSF, and DSS will not be used. Instead, the 
product will be referred to as concentrated slurry. 
concentration of the concentrated slurry is shown in Table B-2. 

These forms 

DSSF is 

The maximum 
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NaOH 

NaNO, 

NaNO, 

N a A 1 0 ,  

NaCO, 

Na,PO, 

Na,SO, 

NH, 
NaF 

Table 

5.5 

5.0 

2.5 

2.5 

1.2 

0.3 

0.1 

0.15 

0.6 

B-2: Chemical Composition of Concentrated Slurry 
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D-1: TK-C-100 Leak Test Instructions 
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a .  . .  
! 

PROCESS MEMO 
PI$ LW98-026 Page -1 of 6 

EXPIRATION DATE: N/A 

F W :  
DATE: March 27 1998 
SUBJECT: TK-C-100'Leak Test Instructions 

200 Area Liquid Waste Processing Fac i l i t i e s  Engineering 
PHONE: 373-4894 S6-72 

To: S h i f t  Operations Hanagers 
R. R. Blom 
D. L. Flyckt 
J. L .  Foster 
J E Gear 
R: J: NickTas 
J. M. Petty 
R. M. Gordon 
N .  3. Sullivan 
8. H. Von 8argen 
0. J .  Williams 
R. A. Wahlquist 
H. A. 8cwnan 
D. A. Sel le  
C. E. Jensen 
S. R. T i f f t  
Process Memo File 
200 Area LWPF RCC 

n.sC D ~ ~ ~ D ~ ~  MOM nmvides Leak Test instructions for t he  TK-C-Inn Dart of 
cceccment This test i s  being conducted U 

h la i i f i ed  Registered Professional En ,-- 
ncnwtnrs t o  witness the test. n@r i c  i t  

The external  portions of the components piping flanges jnd valves wil l  be 
examined f o r  evidence of leaks i n  accorhance k i t h  the guidelines of ASME 
Sect ion X I .  Division 1. c la s s  3 (1989). IYA-5240 "V!sual Exami?ation" (VT-2). 
and IWD-5000 "System Pressure Tests Visual Exannnatlon metnods UT-2). 

If any leaks a r e  observed follow-up engineering analysis shal l  be conducted 
t o  iden t i fy  the  type and &tent of repalrs  required. 
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PM LW98-026 Page 2 of  6 

mis test will enccmpass a f i l l  t o  j u s t  below t h e  High level alarm of t h e  TK- 
C-100 tank a s  read on instrument WFIC-CIOO. -%e ?~vel~y~ll_be,.fj!!ed juring t o  65% 
a s  read on WFIC-C100 per TO-600-1 . 
zh$$wy., cnz ; o ; l u p - p p s  will n( 

13. n i s  procedure IS pesigneo xo overfl& 
t e s t  it i s  only necessary t o  f i l l  t h e  tank t o  

3.3 5.3.4 5 3 5 5.3.7 and 5.3.9 ensurlng 
65i as  read im'WfIC-ClOi. NOT OVERFLOW. 

90 section 5 9 - w e r T i w  IF.-L-IUU I 
it be performed i? T0-600-;90. 5.3.1 

mi's level  w i l l  be maintained f0r.a 24,hour hold period. The tank level a t  
t h e  s t a r t  of t h e  24 hour hold penod wil l  be recorded and the tank level wlll 
be monitored every hour on WFIC-C100 and recorded on Data Sheet #1. 

System operator shall cal l  4c a t  the s t a r t  of t h e  24 hour hold time. (This  
c a l l  is t o  provide QC with an independent ve r i f i ca t ion  of 24 hour hold s t a r t  
time.) 

Ever four  hours the tank will be walked down t o  determine i f  leaks a r e  
v i s i i l e  or whether llquid is accumulating on t h e  f loo r  of t h e  condenser room. 
on t h e  pipes ,  o r  equipnent. and the r e su l t s  w l l l  be recorded on Data Sheet #2. 

Small e r r a t i c  up and d m  variations of l iquid level can be due t o  expansion 
and contraction due t o  temperature changes t h i s  would not be a cause fo r  
concern. However. a slar steady downward b e n d  i n  level i s  more l i ke ly  t o  be 
indicat ive of a leak. 

I f  t h e  water level becins t o  drop noticeably meeting the , c r i t e r l a  established 
below. no t l fy  the  2 4 Z h  cognizant engineer so an evaluatlon of t he  s l tuat?on 
can be Fade. The engineer shall decide if continuing w t h  the  leak test 1s 
approprlate. 
Leak Criter ia :  

Decreasing trend in  TK-C-100 a s  read on WFIC-C100 level of 1% or more 
during the  24 hour hold period 

,and 

tank and condenser room floor. 
tank every four hours during the?old period. 

visual evidence of a leak discovered during an inspection of t h e  e ra t ions  shal l  inspect t he  TK-C-100 

Vessel may be f i l l a  
volume added does r 
inches). 

65% level as  rea0 on wrivLiuu 
d 500 gallons (approximately t h  . 
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PW LW8-026 Page 3 of  6 

Afte r  a minimum of 24 hours. the CC inspector sha l l  ins ec t  the exposed 
port ions o f  t h e  TK-C-100 tank and connecting plping. Tie inspector shal l  
examin2 external accessible areas of t h e  tank paying par t icular  a t tent ion t o  
t h e  welds. j o in t s .  and seams. lhe visual examinatlon !?ll also.be performed 
of t h e  p ipe  surfaces next t o  structural supports fo r  evidence of wear caused 
b vibrat ion.  The bo t tm s ide  of the tank with t h e  associated drain l i n e  w111 
a l s o  b e  visual1 verified t o  have no leaks 
f i l l  out  Data d e e t  13 with visual inspection resul ts .  

Operations and QC inspectors will  

After ' t h e  can let ion of t he  visual examination and.condensate drai? l i n e  
inspect ion,  t i e  242-A cognizant englneer shal l  review the  observations and 
accept or reject the resul ts  as  ident i f ied by signature  on data sheet #3. 
The acceptance c r i t e r i a  fo r  t h i s  t e s t  a r e  NO OETECTABLE LEAKS. 
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DATA.SHEET #2 
TK-0100 4 HOUR VISUAL INSPECTION . 
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2 ,  . 

Pb# LW98.026 PAGE 6 OF 6 

DATA SHEET Xr3 

TK-GI00 TANK LEAK TEST M 

Time and'oate when vessel was Fllled: /Os/ y-a7-?8 e 
Time and Date when i?spection began: 0890 - q - i E - ?  % 

(1) Shel.1 of tank: 

< 

(2) Connections. to  tank: 
(2.1) To P-C-100 isolation valve: 

N o  / & . 4 4 S  

(2.2) To Tank Grain L'slve: 

<tern and coil nents are acceptable based on the inspection results. 
No further evacation t s  required. - 

Quality ,&surance: 
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D-2: Inspection and T e s t  Personnel Certification 
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0: Certification F j l e  

THIS CERTIFICATION IS VALID F O R A  YEARS THRU 10/99 
(NO.) (M0.ffr.b * I ate) 

66W QA Hanaqer . (Title of Certifier) 

D-10 



1998 Interim 242-A Tank System 
Integrity Assessment Report 

HNF-2905, Rev. 0 
J 

INSPECTION PERSONNEL QUALIFICATION CHECKLIST' 

ompany Name Dbke Enslneerfnq h Services Northwest' 

lams DAVID H. POYNTER Payroll NO. 88783 

IA Inspection Discipline HECHANICAL 

. 

Level 11 

EDUCATION. TRAININQ. AND EXPERIENCE BACKGROUND 
ducation Level T' Experience 

QHigh School (CEO) t> 2 4  hrs tt> 3 rs in Applicable OA Inspection Discipline 
]Two Year Col[ege 
,Four year.co1lege ** Previously cer t i f ied .  

lerified BY: 1.k .  fl Date 10/08/96 

Documented Total Number of HoursNears 

* Includes 2 hours ',f refresher training. 

6, 
nlta, l E l F a T l n ~  Fy&MINATION RESULTS 

Dan R. Gregory s.x.c;--- f l  . *.in* eneral 75 / 10/08/96 

ractical 

pecific 

10/08/96 
L e 4  I)('Signeture Date 

. 
Print ' Sign N/A 

W A  . Print Sign 

This Ovalification is valid for 3 ' years through 10/99 . 
NO. MonthNear 

c-sp row, 
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D-3: Evaporator Vessel Integrity Test/Boiler Test 
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PROCESS MEMO 
PI# LW98-44 Page 1 of 10 
EXPIWTION WTE: 10/1198 

From: 200 Area Li uid Waste Processing Facilities Process' Engineering 
Phone: 373:48949373-1151 
Date: May 12. 1998 
Subject: 242A Evaporator Vessel Integrity TestlBoiler Test 

' 

To: Shift Operations Manaoers 
B. D. Blddle 
D.  L. Flyckt 
J. L. Foster 
T. H. 'Galioto 
J. E. Geary 
R. H. Gordon 

. M. D.  Guthrie 
' C. E. Jensen 

E. Q. Le 
R. Mabry 
R .  5 .  Nicholson 
R .  J. Nicklas 
J. M. Petty 
N. J. Sullivan 
S. R. Tifft 
8. H. Von Eargen 
D.  J. Wflllams 
Process Memo Flle 
200 Area LWPF RCC 
East Tank Farms SI 

R. R. BlOOm 

BACKGROUND 

lift Office 

56-74 
56-71 
56-71 
56-74 
56-72 
56-71 
57-55 
56-72 
R1-56 
56-72 
56-71 
55-05 
56-72 . 
56 74 
56-72 
67-41 
56-72 
57-41 
2025END3 
2025WD5 
55-04 

I f  any leaks are observed. follow-up engineering analysis shall be conducted 
to identify the type and extent of repalrs required. 
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; . . .  . 
Pi.!# LW8-044 
Page 2 of 10 

Total waste generation to tank farms Is anticfpated as follows (1 week 
estimated testing period): 

Total waste generation to tank farms - 
NOTE . TK-102-Aw is limited to receive not nwre than 150 000 allons fran 

FY98 Eva rator Activities (Integrity Assessment i Boiger Test t 
Cold Run?? 

INSTRUCTIONS 

1.0 Perform initi.al valvelelectrical l>neupslverification per TO-600-010 

Perform Initial Electrical Verification for 242-A Evaporator. 
. Perfom Inftm? Valving Verificat~on for 242-A Evaporator and TO-690-015 

2.0 Install CAI vessel dump valve locking screws t o  prevent inadvertent loss 
of vessel contents durlng integrity assessment. 

Cwnpleted: I**< 
Date SOn Signa- 
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. .  

3.0 

5.0 

6.0 

Pi4 # LW98-44 
Page 3 of 10 

Perform prestart y t i o n s  per TO-600-025 Perfom 242-A Evaporator 
Systm Status Chec and Prestar t  Operatlon for  Tralnfng. 

dl* Notify Tank Farm SOM of upcoming PB-1 Seal Water flow t o  102-AW. 
&. 

3.2 Composite samplers do not requ'ire s tar tup.  

F i l l  Vessel with rw water fron s lurry flush l ine t0.!12g HV-CAl-2 per TO- 
650-140 Flush 242-A 1-vaporator Vessel and Kec-clrcula.ia~ LW. TASK 5 . 1  
t o  a level of 27.401) -,27:500 gallons as redd on eiL!.er LIC-CAI-1 or 
LIC-CAl-2. Whichever indicator is used t o  determine the in i t i a l  level 
must be used throughout the Inteprfty Test and o r c l e d  on Data Sheet #l. 

5.1 Do Not Star t  PB-1 during the Integrity Assessment. 

J 6-\4 
Date 

INTEGRIN ASSESSMENT 
6.1 HOLD PERIOD 

This level will be maintained for a minimum 24 hour hold perlod. 
The vessel level a t  the s t a r t  of the  24 hour hold Deriod wll l  be 
recorded and the vessel level w i l l  be m i t o r e d  every hour on 
ei ther  LIC-CA1-1 or  LIC-CAI-2 whichever was circled on Data Sheet 
#1 f r m  step 5.0 above. and then recorded on data sheet f l .  
The liquid level should remain constant throughout the 24 hour 
hold period. and no additional liquid should be required t o  
maintain the level Small. e r r a t i c .  up and down variations !II 
liquid level indication may be due t o  expansion and contractlon 
due t o  temperature changes- t h i s  would not be cause for  concern. 
However. a slow steady damward trend in  level is more l ikely t o  
be Indicative of a leak. 

. 
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6 .2  

6.3 

6.4 

6.5 

PH # LW98-44 
Page 4 of 10 

If the  liquid level begins t o  drop noticeably. notify the 242-A 
cognizant e ineer so an evaluation o f  the s l tuatfon may be 
performed %e co nizant engineer shall decide $ether,to 
continue with the Beak test. If  e i the r  c r i t e r i a  l i s t ed  in section 
6.2 is met. t he  24 hour hold period shall be terminated and the 
cognizant engineer notified. 
ABORT CRITERIA 
6.2.1'Three successive hourly increases in  the sump level 

t o t a l l i ng  1 inch or  more. or. a cumulative level r i s e  i n  the 
sump of 2 inches or more over the en t i r e  24 how hold 
period. 

6.2.2 Any visual evidence of a leak as  vieded thr6ogh the lead 
g l a s s  windows of the urnp r o p .  Visual observations w l l l  be 
conducted everv four ikmrs durina the hold period. Results 
wili be-recordbd on the C-A-1 four hour.visua1 inspection 
data Sheet 82. 

CONDUCT VISUAL EXANIRATION FOR LEAKS 
inimm of  24 hour hold time. a 
shall inspect the exposed sec 
t ings and valves f@r signs 0 

t h e  SFt floor coating for signs of det 
j n f o m t i o n  is recorded on Data sheet #3. 

Vessel and Reboiler and a l l  5 .  

ACCEPTANCE CRITERIA 
The acceptance c r i t e r i a  for t h i s  test i s  NO Detectable Leaks. 
After completion of the visual examination the cognizant en ineer 
shal l  review the observations and accept o r  reject the resuqts 
(check approprlate blank an design attached data sheet). 
Subsequently the CC Inspector shall present the inspection 
results t o  Qi. 
have been detected. proceed with t h i s  Pmcess Memo. 

If OA QC. and 242A Operations agree tha t  no leaks 

7.0 After Integ'lty Assessment f ie ld  ac t iv i t l e s  are  cmlpleted. reduce tha 
level i n  t he  vessel. 

~ 7 . 1  Notify Tank Farms SOSi of intentions t o  ~~~~~~~ @&&j 

Completed: f 6 - 3 - $ 8  
SWI Signature Date 
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Page 5 of 10 

8.0 Perform TO-600435 Start Up 242-A Evaporator for Trdintng for Boiler 
Test. 

&l 

8.2 
8.3 NO slurrying out to 106-AW. . 

Establish vessel-vacuum at 60 TORR. 

&entrainer spray startup is optional. 

8.5 Continue Boiler Test by attempting to rraximizc steam flow through 
the reboiler. as condensate pressure allows. 

?LmCa$ 

8.8 

Completed:' d k ' 2  4- 

Terminate test after maximum boil-off i s  reached. 
,' 

IG/&8 
DdlB SON Signature . ' 

9.0 Shutdown Evaporator pir 50.600.065 Shutdown 242-A Evzporctor for 
Trainfng and perform a controlled dump to 102-AM. 

9.2 

9.3 

Notify.Tank Farm SON prior to beginning the controlled dump. 

Do not transfer any' liquid through the slurry Ilfle. 

Completed: I I 6- 6-G4 
S U I  Signature Date 
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! - . * -  
PM # LW98-44 
Page 6 .of 10 

HJSCELLANEWS 
Filter changeslcieaning - FH-filters and sockfilter changeoutlcleaning 

should be conducted prior to d n g  shlft. 
FC-4 and FC-5 filters shall l?e changed per 
TO-600-180. Cleaning and switchlng the seal 
water sock filters i s  to be perfonned per 
TO-600-210. 

OSH rounds shall be performed during the Boiler 
TestlIntegrity Assessment. 

OSR Rounds -. 
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. ........ . . . .  . 
m+ LLi%-O'W al6a70cto . .  , .  . .  

DATA SHEET #I 
EVAPORATOR VESSEL/RECIRCULATl ON LOOP LEVEL INSPECTION 

>?..t -7 

_.-. 
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DATA SHEET W2 
r ~ p  4 HOUR VISUAL INSPECTION 
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, ,.. ,.,l.li ..,.. .,.: ..: .... .. . . . . . ..._ . ....._.. . ..: .... .,>,..:. . . . . . .. . .  . . . . . .  . '  . .  

PP# LW8-044 PAGE 9 OF 10 

DATA SHEET'#3 
'EVAEMTC+j VESYL/REClRCULATION LOOP LEAK TEST VF 

. 'Time and Oate when Vessel was Fflled: k h h  &'f33/ , 

Time and Oate when inspection began: /o i/s 

. (1) Connections: 
(1.1) Fran C-A-1: 5 a  c b  mm&-.47s &€a d Gig&?-fa .3.99 

. (1.2) To P-6-1: 

(1.3) Frm P-8-1: 
..-.. (1.4) TO E-A-1: 

(1.5) From E-A-1: , 

(1.6) TO C-A-I: . 

Operations: 
Q€ Inspectors: -9 4 

N/l..WO\O M Y .  72 

mrcmO & *Lw 99-W S K L ~ / W S  6.3 .C 6.f W S  ~ c c x P ? M b  
#o 813Y/ovS Llc#N WCAr DKrKCTKD.+ 

/System and tom onents are acceptable based on the inspection results. 
No further evayuation i s  requfred. - 
System and component 
Reference: - 

242-A Cognlzant En 
Quality Assurance: 
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D-4: NDE UT Thickness Measurement Procedure and Test Report 
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AVEWE = O.f&: b 9 l S l  
NOTE: AREA WAS VERY INACCESSIBLE, NO SCAFFOLD WAS 
PROVIDED 
READINGS WERE TAKEN BELOW FLOOR GRATING 
SCAN AREA STARTED AT UPPER LEFT CORNER OF GRID, 24' 
DOWN AND 12' RIGHT 
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LOCATION 5 14 APRIL 1998 
LINE 1-1 .2  

FROM P-5-1 
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SKETCH j 

U 

E-C-1 23 APRIL 1998 
DATA LOCATION 9A 
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E-C-I 14 APR 1998 

DATA LOCATION 9 
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E-C-1 14 APRIL 1998 

DATA LOCATION 9 
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I 
TK-C-TOO 14 APRIL 1998 
LOCATION 11 

6' ........... 6' 1 
........... 
i THRU - 8  
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. ._ ._ . . . . .  
2' -1. 1 

_ _ _ .  .. .  ... 
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E-C-2 14 APRIL 1998 
LOCATION 12 

E-C-2 COND. 4" BAND 360 DEG. 

NOTE: 
E-C-2 COVERED W/ 
THICK PAINT . 
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E-C-3 14 APRIL 1998 
LOCATION 13 

r 4- 4*+ 

v E-C-3 COND. 4. BAND. 360 DEG. - 

\- ,343" 

NOTE 
c-C-3 COVERED WITH 
THICK PAINT 
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. .  
LOCATION 15 14 APRIL 1998 
LINE 1-3.5 

C-A-1 EVAPORATOR 

SLURRY LINE 
7 

1 READING EVERY 2' 12 PLACES TOTAL 

DATA 
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TK-C-100 DRAIN LOCATION 16 
14 APRIL 1998 

TK-C-100 
I 
I 

TK-C-100 TO LERF, 12 POINTS ALONG PIPE, 2" SPACE 

DATA 

1. .227" 

3. .219' 
4. -21 8" 
5. ,218"- 

2. .223" 

6. .215" 

8. 2.11" 
7. .213" 

9. .213",- 
1 0. Aq3",- 
11. x- 
1 2. &2%- 
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LOCATION 17 4/23/98 
LINE FROM E-C-1 TO E-C-2 

DATA 
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FLUOR DANIEL 
I N T E R O F F I C E  C O R R E S P O N D E N C I  

Shermliffi 

H a n f d  

Cathy Shargay 

lwine w 

(949)975-5137 SW& 

- 

June 16,1998 

1998 Interim 242-A Evaporator 
Tank System infepn'ty 
Assessment Plan 

Approval of May I998 Corrosion 
Evaluation Report 

FAXNunbs: (949)975-7176 

I hsve rev:ewed the '1998 lnlerim 242-A Evaporator Tank System Integrity Assessment 
Plan'. the '1998 UT Results (Report)' and the May 18. I998 'Corrosion Evaluation' 
rapoh The elfects of radioadlvity have not been evaluated as this was addressed 
during the on'g'nal design and we were not provided the nesesrary data to update this 
part of the materials analysis. 

I cmfy that I have examined and am. fam liar with the information submitted h the 
'Corrosion EralJab'on' repoh I believe mat the information is me. amrate  and 
Mmplete. 

Cathleen -a&* A. Shamav 

Technical Cired&, Matenals and Weldmg 
Registered Professional Engineor 
Callfornia Skate PE Registralion I CR001053 

(original signed and sealed) 
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FLUOR DANIEL 
I N T E R O F F I C E  C O R R E S P O N D E N C E  

T~: Shermliff l 

m: Hanford 

F C ~ C  Ali A. Darwish 

-,!a% ]Nine 

T.!+wn: (949)975-2929 

FAXHumbcr: (949)975-7178 

a; Cathy Shargay 

OL.: May 78. 1998 

~ . r ~ - :  1998 Interim 242-A Evaporator 
Tank System Integrity 
Assessment Plan 

C W  

waw Corrosion Evaluation 

A corrosion evaluation based on the 1998 Interim 242.A Evaporator Tank System 
integrity Assessment Plan 1998 OAP) and the 1998 ultrasonic testing (UT) resulls was 
performed to examine the compatibility of the materials used and the mmmodities 
being handled. The scope of this evaluation is limited to the equipment and piping 
sections listed in the Thickness and Corrosion Rate Table of this report. 

The 1998 UT inspection did not cover an equipment and piping sections that were 
inspected in 1993. As a result corrosion rates for locations I, 2s. 2T, 4,6. 10, and 14 
muld not be oblained. 

As for the equipment that were Inspected. not all grid poinls were measured. 
Therefore. for every equipment an average thidrness was cslurlated for lhe grid points 
measured and compared lo the average thickness of the 1993 mmpatable grid points 
to make the corrosion rate calculations more accurate. For example, the 1993 average 
thickness (ravg) for Location 3 is based on the average of readings from A1 to L6 only. 

The nominal thickness (mom) minus the mill tolerance in the table are based on Table 
1 of WHCSD-WER- I24  Rev 1. One exceplkx is thal f0rTK-C-100, a minimum 
required thickness based on the ASME allowable stress has been calculated and is 
shown on page 6.9.3 of WHC-SDWM-DP-019 Rev. 0. 
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FLUOR DANIEL 
I N T E R O F F I C E  C O R R E S P O N D E N C E  

Shem Tim 
May '18.1998 
Page 2 of 3 

~ n c l u s i o n  

Materials of conslfvction as desuibed in Table 2 of WHCSDWM-DP-019 Rev. 0 are 
compatible With the SeNiCB conditions described in Table 4.2a and Table 4.2b of the 
1998 IAP. Wall thicknesses of equipment and piping are above the Tnom InInUs the 
mill tolerance which is the minimum thickness expected during original construction. 
Corrosion rates are also negligible or within acceptable limits (<5 mpy). Hence. ail 
equipment is acceptable for the next fwe years. 

One concern is that Paragraph 4.3 of lhe 1998 IAP states .__. and the portions of 
wnue!e struclures that may come in contadw'th the waste are coated with a 
chemically resistant auylic coaUng (Carboline 03358 primer and Carboline D3359 
topcoat)'. However. Carboline 03358 and D3359 are not recommended for immersion 
services. It is recommended that several conve!e coatingnining manufacturers 
(Ameron. Sonehard. Plasite, Koch) be consulted for recommendations on the optimum 
concrete lining for this service. 

The UT inspection during !he nen IAP should include all accessible equipment and grid 
points that were !es!ed in 1993 so vlal a more extensive conosion rates can be 
evaluated and and a more exhaustive remalning equipment life can be established. 
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Thickness and Corrosion Rate Table 

Notes: 
1. Average for lhickness readings from A1 lo Le. 
2. Average for Section T thidmess readings from A I  to D10. 
3. Average for Section U thickness readings A1 to W. 
4. Average for IhlckneSS readings fmm A1 to M11. 
5. This remaining life is based on lhe minimum measured thickness (In 1993 or 1998), Ihe average corrosion rate and the 

Tnom - Mill Tolerance thickness. When this thidvlers Is approached, an actual Tmin based on (he design pressure and 
applicable codes can be delemhed, which will probably indicale a signilicanlly greater remaining life. 



- 
1998 Interim 242-A Tank System 

Integrity Assessment Report 
HNF-2905, Rev. 0 

NOT RECOMMENDED FOR: Immersion %enice. 

*At Z5oF and 8bove. Iliphf drcolotation a d  brr Of 
p b P  I t  obrsned. 

Apply OYet SUiDbly QleDared metal. 
mruste or ottw s w f a c e ~  as recommended. 
COMPATIBLE COATINGS: May ba oPPii8d O Y C I  m o l  
tightly adkrinp coadops. Normibf teQcosted with 
Wlboliw 3359. Consdl alboline Technical Senice 
lor I Q C C i f c  rccemrnsndationr 

SUBSTRATES: 

SPECIFICATTON DATA 
THEOREIiCAL SOLIDS CONTMT: 
CARBOLiNE 3358 3 7 e S  

Jurr 94 Repla~ei  Nor 91 

THEORETICAL COVERAGE PER GALLON' 
579 mil sq. !I. 114.1 sa. Nn a t  25 micronil 
192 sq. 11. a t  3 mill 14.7 sq. mn at 73 micronrl 

'Mixinp 2nd application brrer will vary an4 must be 
"ken into conride,ation when estimstiw job rewire- 
*nit. 

STOPAGE CONDITIONS: Ston Indwt.. 
T.-.r.l"r.: 40.I1O.F 1 U l W  
HUni6ilF 0'15% 

KEEP FROM FREEZlNG 

8- L)FE; 24 month. r h n  .tot.d at 75'F i ~ c c l .  
C(XSR: s.mon o m  .nd M ozm 
*os* %tin 

ORDERING INFORMATION 
Piices may be obDined from your local CarbotiM SSkS 
~qrertntatira w arbolioo Customer Senice DePn. 
m m t  

APPROXWTE SHlPPiNG WEIGHT: 

CARBOLINE 3358: 11 Ibs. 53 lbs. 555 I b L  
15 kg1 124 koI 1257 kol 

Additive I 102 B ibr. 40 lbs. NIA 
14 Lo1 (18 koI 

Swlace Cleaner 13 NIA 48 IbL 538 ibs. 

L ~ 5 o . s d a m  

121.8 kol 1244.5 Lo1 

>ZocW 1>93*CI 

>2127 I>lOO'cI 

FL4sn POW (sclaliashl 
CARBOLINE 3358: 
M&tivs  8 102 
svtacs cisacer I 3  

146.F 1€4W 
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4 

r-7 CARBOLINE@ 3359 

SELECTION DATA 

GMERIC TYPE: sinple cmmpoNnt wsrer-hme acwfio 

TYPir3.L CHEMICAL RESISTANCE: 
Sduh & 

CARBOLINE 3359 & 5%. 
I5 kgl (23 kol 1239 k d  

Additive 1102 9 Ibs. 40 Ibs. NIA 
(4 kol ( I S  koI 

W a c s  Cleaner 13 NIA 48 Ibr. 538 Ibl. 
(21.8 ko1 (244.5 ko) 

J W ~  94 Replacer No* 91 
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APPLICATION INSTRUCTIONS 

up: use dean potable wafer. followed with 
Nitabk rohcnl 10 d v  equipment. 

CAUTION ?.€AD AND FOLLOW W CAVnDN 
$ T A ~ D I T S  ON THIS PRODUCT DATA SHEET AND 

PRODUCT. 
ON THE MATWAL S A F W  DATA SHEET FOR THlS 
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L 

E-A-I REBOiLER 
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E-C-1 CONDENSER 
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242-A Evaporator Perspective 
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LEGEND 

242-A Evaporator Simplif ied Schematic 
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2 4 2 4  Evaporator Process Loop 
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242-A Evaporator Simplified Process Flow Diagram 
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242 - A AND -AB WILDINGS 

LE!xMQ 
A h w - A r * a o u s h i 3 k a o l h t  242-AB =3 

242-A Evaporator First Floor Plan 
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242-A hunp Room Sump Schematic 
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C-A-1 Evanorator 
vapor section 
Lower Circulation Pipe 

Tube Side (Waste) 
Shell Side (Steam) 

Tube Side (Cooling Water) 
shell Side (Waste Vapor) 

E-C-2 Intermediate Condenser 
Tube Side (Cooling Water) 
Shell Side (Waste Vapor) 

E-A-1 Reboiler 

E-C-1 Primary Condenser 

E-C-3 Final Condenser 
Tube Side (Cooling Water) 
Shell Side (Waste Vapor) 

TK-C-100 Condensate Catch Tank 

T a b l e  G-1: Operating Parameters 

<0.8 psia 12 0 
16,000 gpm 200 

16,000 gpm 
29.7 psia 250 

2,800 gpm 72 
0.8 psia 95 

150 gpm 72 
1.0 psia 150 

150 gpm 95 
14.0 psia 17 0 

14.0 psia 151 
1 

G-2 



1998 Interim 242-A Tank System 
Integrity Assessment Report 

HNF-2905, Rev. 0 

Table 0-2: Equipment Design Criteria 

C-A-1 Evaporator Standard(s): 

Temperature: ZOOOF 

Pressure: Full Vacum 

Materials: ASTM SA 240 304L (Shell) 

Reference: Construction spec. B-100-P1, SD-VM-TI-003 

Standard(s): ASME Section VI11 Div. 1, HPS 230U & 220U 

Tenperature: 35OoF (Shell), 25OoF (Tubes) 

Pressure: 

Materials: 

Reference: Construction Spec. 8-100-P1, SD-VM-TI-003 

ASHE Section VIII Div. 1. HPS 23DU & 220U Designed by Struthers Nuclear and Process Co. 

ASTM SA 312 304 (NOZZLES) E-A-1 Reboiler 

100 psis (Shell), Full Vacuum (Tubes) 

ASTM SA 240 304L (Shell) 

New Installation per Project 8-534 P-B-1 Recirculation Punp Standard(s): Not specified 

Temperature: 2OO0F 

Pressure: Not Specified 

Materials: 

Reference: Procurement Spec. 8-534-P4 

Capacity: 14.000 CPM 

ASTM A296 Gr CF-8 and GrCF-8 

G-3 
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TK-C-103 condensate 
Measurement Tank 

seal Pot, Liquid Seal 

Bui ld inglstructure 

500 Gallon tank Stardard(s): ASME Section V I 1 1  Div. 1 

Temperature: Not Avai table 

Pressure: Atmospheric 

Materials: 

Reference: H-2-69370 

Stardard(s): ASHE Section V I 1 1  Div. 1 

Temperature: Not Available 

Pressure: Atmospheric 

Materials: ASTM A36 CS 

Reference: H-2-69368 

Stardard(s): UBC, 1972 

ASTM A36 (Vier Plate ASTM A240 304L) 

27 Gallon tank 

Seismic Design Loads: Horizontal, 0.25g 
DBE10.1259 OBE, 
Vertical, 213 horizontal. 

Coated u i t h  phenoline 305 chemically resistant 
Temperature: NfA 

Pressure: N I A  coating. 

Materials: Poured in-place concrete 

Reference: Structural Dugs. H-2-69276 th ru  85 and H-2-69269 thru 75 
and H-2-90739 th ru  41 
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Table 0-3: Pipe Materials 
(PER VITRO SPEC B-100-C1) 

M1 

M2 

M5 

M7 

M8 

M9 

M2 1 

M2 4 

M2 5 

M2 7 

M3 1 
(TUBING) 

M3 2 
(TUBING) 

ASTM A53, TYPE E OR S I  GR A OR B, OR ASTM A106, GR A OR B 

ASTM A53, TYPE E OR S ,  GR A OR B, OR ASTM A106, GR A OR B 

ASTM A53, TYPE E OR S I  GR A OR B, OR ASTM A106, GR A OR B 

ASTM A53, TYPE E OR S ,  GR A OR B, OR ASTM A106, GR A OR B 

ASTM A312, TP304L 

- <12": ASTM A312, GRTP304L, 214": ASTM A240, GRTP304L 
SS 304L, PER HPS-124-M 

ASTM A53, TYPE S ,  GR B, OR ASTM A106, GR B 

ASTM A53, TYPE S, GR B, OR ASTM A106, GR B 

SS ASTM A312, TYPE 304L 

.035" WALL THK, ASTM A269, GR TP304 

POLYETHYLENE, SINGLE LINE OR BUNDLED & SHEATHED IN PVC 

11 M33 I COPPER ASTM B68 
(TUBING) I 
M4 2 ASTM A53, TYPE E OR S ,  GR A OR B, OR ASTM A106, GR A OR B 

(REFER TO SPEC. FOR VARIOUS SCHEDULES) 
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T a b l e  6-4: 242-A Evaporator Bulk Chemistry Solutions 
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