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EXECUTIVE SUMMARY

The mission of the Tank Waste Remediation System (TWRS) Project is to provide safe

storage and management of past andfuture tank waste; retrieval, treatment, and disposal of

the waste; decontamination and disposal of TWRS facilities; and~nal closure of the tanks. To

reduce the potential for additional contamination to the environment, the U.S. Department of

Energy (DOE)plans to transfer the tank waste to privately owned and operated waste

immobilization facilities. This approach is referred to as TWRS privatization. DOE intends to

conduct the waste retrieval and itntnobilization mission using a phased approach. During

Phase 1 privatization, the sources of wastesfed to the immobilization facilities will largely be

from double-shell tanks (DSTS). Wastefrom both of the tanks in the 241-AZ Tank Farm are

planned to be delivered to the private contractor as high-level waste (HLW)feed during

Phase 1 privatization. Both tanks 24I-AZ-1OI and 241-AZ-102 contain aging waste. The

solids will be suspended in the liquid contained in the two AZ tank farm tanks to create a

slurry. The slurry will be transferred in several batches to the private contractorfacility. The

private contractor will separate the slurry into HLW and low-activip waste (LAW)fractions.

The HLWfraction will be immobilized. The LA Wfraction will be returned to the tank farms

f~r staging. Once the two AZ rankfarm tanks have been emptied of the waste currently stored,

ihe tanks are scheduled to become staging tanks for other HL Wfrom 241-AY tankfarm andfor

waste retrievedfrom waste stored in the 241-C tankfarm tanks 241-C-106, -104, and ,

potentially -102. During Phase 1 privatization, in addition to delivering feed to the private

contractor, other tank-to-tank waste transfers will also occur in support of 242-A Evaporator

operation, saltwell pumping from single-shell tanks (SSTS), and other ongoing TWRS

operations

This evaluation is one in a series of evaluations determining the process needs and

assessing the adequacy of existing and planned equipment in meeling those process needs at

various DSTfarms in support of Ph’ase1 privatization. The purpose of this evaluation is

twofo[d: establish the process needs associated with waste processing and tank-to-tank

transfers to support feed delivery to the private contractor during Phase 1 privatization; and

...
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evaluate the identiJed process needs against existing and planned structures, systems, and

components (SSCS)for 241-AZ tank farm to determine whether existing and planned SSCS are

capable of supporting the Phase 1 privatization mission. The scope of this evaluation is limited

to-process needs associated with 241-AZ tank farm during the Phase 1 privatization. The

scope is consistent with the alternative case idendjled in DeLozier (1998). The SSCS examined

are associated with waste preparation and transfer, utilities, instrumentation and control, and

ventilation. Where information is not available to establish a quantitative process need or

adequately assess whether existing and planned SSCS are capable of supporting the

privatization mission, an issue is identified and a recommended approach to arrive at the

necessary information is provided.

An issues list is developed where deficiencies in the system are identified. Where issues

are idendjled, recommended actions are proposed. Issues have been categorized according to

the system to which they apply, namely, waste preparation and transfer; utilities;

instrumentation, monitoring, and control; and ventilation. Thefollowing list highlights some

of the key issues and recommended actions that have been idenlijied by this assessment:

Issue -A dilution/flush system in AN farm is identified as part of the scope of Project

W-211. The AN dilutiorvflush system will service 241-AZ-102, but it is not clear that

piping for the diluent orJush to 241-AZ-101 is included.

Recommendation -Piping from AN dissolution/$lush system to 241-AZ-101 needs to be

included as work scope.

Issue - It is not clear that mixer pumps installed in 24I-AZ-101 can be started after a

period of inactivity in the tank and provide the necessaiy level of solids mobilization. A

fall scale mixer pump test, which demonstrated the abilip of mixer pumps to start after

long periods of inactivity in a solids layer, has not been performed in a tank with

iv
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Hanford Site or similar waste.

Recommendation - Testing of the 24I-AZ-1OI mixer pumps shall help to establish

whether the mixer pumps can run af2era period of inactivity and help in determining

the effectiveness of the mixer pumps.

Issue - Two large mixer pumps and a transfer pump will be required in each tank. The

inrerj$erencebetween the mixer pump discharge stream and the transfer pump is not

adequately developed. The transfer pump may need to be operated during mixer pump

operation to support slurry transfers.

Recommendation - Model ~hesettling of solidx in the 241-AZ-1OI tanks to determine

whether i~is necessaq to provide slurry transfer pumps that can be operated during

mixer pump operation and withstandforces imparted byfull speed mixer pump ,

operation and remain operable and retrievable from the DST or specifi a transfer pump

that can operate and withstand fo<ces imparted by full speed mixer pump operation.

Issue - The current configuration of 241-AZ-IO] and -102 requires a minimum heel of

1.63 m (64 in.) above the tank bottom. The annulus pump pits in each tank drain into

the tanks at a level of 1.63 m (64 in.) above the tank bottom. If the level in the tanks is

drained to below 1.63 m (64 in.), a pathway would exist for contaminated vapors to be,

drawn from the primary tank into the annulus.

Recommendation - Perform an evaluation to determine the best course of action to

allow the tanks to be drained past the 1.63 m (64 in.) level. Options to be considered

to solve this issue include plugging the annulus pump pit drains or interlocking the

primary and annulus ventilation systems to shutdown annulus ventilation if the primary

ventilation system is not operating. OSD-T-151-00017 would need 10be revised to

reflect the change.

v
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Utili~iesIssues

““Issue - The existing rankfarms electrical supply may not be adequate to supply the

process need maximum electrical load (simultaneous operation of eight 224~kWmixer

pumps and four 44-kW transfer pumps).

Recommendation - Perform an evaluation to determine thefeasibility of either

transferring some lank farms loads to other electrical supply lines in the area or refine

the schedule constraints associated with ~imultaneous mixer pump operalion 10 limit

total electrical load.

~ an Control Issu s

Issue - Existing temperawre monitoring system may not be adequate to monitor for

waste solids suspension during mixer pump operation.

Recommendation - Complete rhe mixer pump test in tank 241-AZ-101. Data gathered

from this test will support a decision whether existing temperature monitoring is

adequate.
t

Issue - Thermal analysis of heat removal and ventilation system performance for waste

feed delivety activities (e.g., degassing and solids dissolution)for the 241-AZ Tank

Farm are prelimina~ in nature.

Recommendation - Perform additional rejined thermal analysis for the retrieval

functions to be performed in the 241-AZ Tank Farm.

Issue -The exisling primary ventilation exhaust fan does not provide the specified level

of vacuum and airj70w as installed. Too much air in leakage is occurring into the

Aging Waste Facilip (AWF) tanks to allow control of the ventilationflows through each

tank.
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Recommendation - For the A WF to meet the design and performance requirementsfor

Project W-030, the fan and drive apparatus will require design rnodjications. These

.’ modljtcations are currently being reviewed by TWRS operations. Alternatively, the

possibili~ of eliminating air in leakage sources could be evaluated

Issue - Equipment (thermocouple tree, lransfer pumps, and mixing pumps) will require

installation or removal from the DST, which will create openings in rheDST dome to

atmosphere during this operation. To insure the containment of the DST vapors, a

negative pressure in the tank dome needs to be mainlined. The ventilation system may

not have enough capacity to insure that the tank dome can be maintained at a negative

pressure while inserting equipment and pet.7iormall its other~ncrions for the other

three tanks in the system.

Recommendation -Verification needs to be performed to assure that the ventilation

system will be capable of maintaining a negative pressure in the tank dome during

equipment change out. Portable exhausrers could be used Lyit is determined that th~

current ventilation system is inadequatefor equipment changeout.

Issue - The annulus system for the 241-AZ tanks is a combined system for both tanks.

At this time the annulus system is not operational and leak detection for the primary

tank is provided by conductivi~ probes in the tank annulus.

Recommendation - It is not known at this time f the mixer pump operation will require

a functional annulus exhaust systemfor heat removal or if the system will beJimctional.

Additional, refined thermal analysis for the retrieval finctions to be performed in the

241-AZ tankfarm need to be completed to confirm the preliminary calculations

presented here.
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EVALUATION OF 241-AZ TANK FARM, SUPPORTING

PHASE 1 WASTE FEED DELIVERY

1.0 INTRODUCTION

This evaluation is one in a series of evaluations determining the process needs and

assessing the adequacy of existing and plarmed equipment in meeting those needs at various

double-shell tank (DST) farms in support of Phase 1 privatization. A number of tank-to-tank

transfers and waste preparation activities are needed to process and feed waste to the private

contractor in support of Phase 1 privatization. Other tank-to-tank waste transfers also occur

during the Phase 1 privatization time frame in support of 242-A Evaporator operation, saltwell

pumping from single-shell tanks (SSTS), and other ongoing Tank Waste Remediation System

(TWRS) operations.

1.1 PURPOSE OF EVALUATION

The purpose of this evaluation is to establish the process needs associated with waste

processing and tank-to-tank transfers to support feed delivery to the private contractor in

support of Phase 1 privatization. Additionally, the process needs are evaluated against existing
and planned structures, systems, and components (SSCS) for 241-AZ tank farm to determine
whether existing and plamed SSCS are capable of supporting the privatization mission.

1.2 SCOPE OF EVALUATION

The scope of this evaluation is limited to process needs associated with 241-AZ tank

farm during the Phase 1 privatization. The scope is consistent with the alternative case
identified in DeLozier (1998). The time frame examined is through 2016. The SSCS
examined are associated with waste preparation and transfer, utilities, instrumentation and

control, ventilation and sampling. Where information is not available to establish a
quantitative process need an issue is identified stating how to arrive at the necessary
information.

1.3 BACKGROUND INFORMATION

The mission of the TWRS Project is to provide safe storage and management of past

and future tank waste, retrieval, treatment, and disposal of the waste, decontamination and

disposal of TWRS facilities, and final closure of the tanks. To reduce the potential for

additional contamination to the environment, the U.S. Department of Energy (DOE) plans to
transfer the tank waste to privately owned and operated waste immobilization facilities. This
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approach is referred to as TWRS privatization, Immobilized low-activity waste (LAW) will be
returned to DOE and disposed onsite in engineered facilities. Immobilized high-level waste

(HLW) will be returned to DOE and stored until a repository is available for final disposal.

Waste removal from the DST system also creates room for waste removed from SST systems.

DOE intends to conduct the waste retrieval and immobilization mission using a phased

approach. In Phase 1, the sources of wastes fed to the immobilization facilities will largely be.

from DSTS. Most SST waste will be treated during a Phase 2, a follow-on phase to the Phase

1 effort.

In January 1998, the Hanford Site management and integration (M&I) contractor team

submitted to U.S. Department of Energy, Rich land Operations Office (RL) analyses

demonstrating readiness to proceed (RTP) with Phase lB, TWRS privatization (Umek 1998).

Subsequent to demonstrating readiness to proceed with Phase lB, TWRS privatization, the
Hanford Site M&I contractor team was requested by DOE (Taylor 1998) to evaluate a second

alternative within privatization to the baseline. The key features associated with this second

alternative are discussed in DeLozier (1998). Although formal direction from RL has not been

given to proceed with the features associated with this second alternative, this second

alternative forms the basis for the evaluation of 241-AZ tank farm.

1.4 DOCUMENT ORGANIZATION

The main body of this document contains a summary of the conclusions and issues and
recommendations associated with this evaluation, process description, process needs related to

processing and transfers occurring during the Phase 1 privatization period, and summaries of
the assessments completed for the waste preparation and transfer systems, utilities distribution

.’system, instrumentation and control system, ventilation system and sampling system.
Appendices contain detailed information related to the assessments completed for the waste

preparation and transfer systems (Appendix A), utilities distribution system (Appendix B), ‘
instrumentation and control system (Appendix C), ventilation system (Appendix D) and

sampling system (Appendix E). Appendix F contains calculations and analyses that have been
prepared to support the bases for various process needs as well as the system assessments
performed as part of this evaluation.
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CONCLUSIONS, ISSUES AND RECOMMENDATIONS

Below is a summary compilation of issues identified through this assessment requiring

resolution to support waste feed delivery for the Phase 1 privatization mission.

Recommendations consist of either change to existing project scope if planned equipment is

inadequate, establishment of new project scope where specific equipment deficiencies are

identified, or further process development work where unknowns exist. This section is divided

into subsections which correspond to the major systems reviewed in this assessment: waste

preparation and transfer; utility distribution; instrumentation, monitoring, and control;

ventilation; sampling.

2.1 WASTE PREPARATION AND TRANSFER SYSTEMS

The alternative case identified in DeLozier (1998) was the starting point for the

evaluation of transfers in 241-AZ. All of the transfers originating or ending in 241-AZ were

extracted from the transfer list, and paths were defined for each of the different tank to tank

transfers. The transfer equipment in the different transfer paths was considered. It is

important to note that equipment in the transfer route included existing equipment, planned
equipment (where project scope is definite and definitive design is proceeding), and conceptual

equipment (where project scope is indefinite and definitive design has not yet been started).
Table 2-1 lists issues identified with the 241-AZ waste preparation and transfer system and

suggested work scope to address each issue.
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Table 2-1. Waste I%eparat]on and ‘Iranster System issues and Recommendations.

I

Issue Process need Basis for issue
Suggested scope of

~,ork to address issue

1. A dilutiotiflush system in 9.P4. 1. Provide a diluettt ~ Dihmion/Oush capability is I Piping from AN

AN farm is identified as part system to flush the transfer

of the scope of Project lines with inhibited water at I :d;; v,;ti,:’;An~;lol
dissolutiott/flmh

W-21 1. The AN 530 Lhnin (140 gal/rein). I incl.dedi”c”rrentproject :~:::::;

dihttioti flush system will 9. P4.2. The flush direction scope.

service 241-AZ-102 but it is should be from the scope,

not clear that piping the applicable 24 l-AZ pump pit

dkluent or flush to to the Privatization

241-AZ-1OI is included. Contractor facility.

9. P4.3. Fhtsh transfer lines
with water volumes

equivalent 10 1.5 times the

transfer line internal

volume.

2. It is not clear that mixer 5. P1.1. Mixer pump A full scale mixer pump Modeling of mixer

pumps installed in tanks can operarion should mobilize test which demonstrated the pump operation, and

be started either initially or >90 % of the solids ability of mixer pumps to the testing of the

after a period of inactivity in initially in 24 I-AZ-101, start after Iotlg periods of 241-AZ-101 mixer

a tank with several feet of > 60% of the solids inactivity in a solids layer pumps.

solids above the pump initially in 24 I-AZ-102, has not been performed in a

int~e, nor that the mixers and > 99’% of the solids tank with Hanford Site or

will be capable of interim transferred co these tanks similar waste.

operation for the entire six from 241-AY- 102.

PIUSyears necessmy to

support waste feed deliveu.

3. Two large mixer pumps 9. P3.6. Provide slurty Although not well Modeling and scale

and a transfer pump are transfer pumps which can documented, anecdotal testing of the transfer

planned in each of the be operated during mixer information indicates that system is planned for

241-AZ tanks. The mixer pump operation and line shaft driven vertical this fiscal year.

pump discharge stream has withstand forces imparted turbine pumps have Resuhs of the ,

not been adequately shown by full speed mixer pump experienced early failure modeling and tests

not to cause damage to the operation and remain when used in agitated should be evaluated

transfer pttmps. It maybe operable and retrievable tanks. It has been and mixer and or

necessary m operate the from the DST. hypothesized that the early transfer pump designs

mixer and trnasfer pumps failure is due to the changed as necessary

simultaneously. bendtng of the shaft caused to ensure

by the forces of the compatibility.
agitation.

4, Thecurcent configuration 9. P2.?. Provide the The annulus pump pits in Perform an evaluation

of 241-AZ-1O land capability of removing each tank drain into tbe to determine the best

2241-AZ-102 requires a waste from the tank to tanks at a level of 1.63 m

/ (64im) above thetmk

course of action to

minimum heel of 1.63 M within 0.25 m (10 in.) of allow the tattks to be

(64 in.) the tattk bonom. bottom. lfthelevel in the drained past the

tanks ace drained to below 1.63 m (64 in.) level.

1.63 m (64 in.) the anmdus Options include
ventilation system may plugging the drain or

If:::~::m::~: ~~::::~:em
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2.2 UTILITY DISTRIBUTION SYSTEIMS

The existing tank farms electrical supply may not be adequate to supply either the

process need maximum load or the postulated maximum schedule based electrical load. The

process need load is more conservative than the postulated schedule load. The process need

requires the independent operation of retrieval equipment in each of the four 200 East Area

DST farms. This is equivalent to running two mixer pumps and one transfer pump in each

farm, or, eight 224-kW (300-hp) mixer pumps and four 44-kW (60-hp) transfer pumps. The

postulated schedule load is based on the integrated schedules. The integrated schedules show

that at least once in each of the first three years of processing up to nine mixer pumps and one

transfer pump may be needed simultaneously to suspend and transfer solids.

The simultaneous operation of nine mixer pumps (one set of mixers in each of

241-AY-102 (four 112 kW [150 hp]), AZ Farm (two 224 kW [300 hp]) and AN (or AW) Farm

(two 224 kW [300 hp]) and one (224 kW [300 hp]) mixer in AP Farm) cannot be achieved.

Load flow and voltage drop analysis of 13.8 kV line C8-L6, which serves the tank farms in

200 East Area, indicates that the line cannot provide power to the postulated schedule

maximum TWRS load of nine mixer pumps and one transfer pump operating simultaneously

without experiencing excessive voltage drop in the tank farm area. The voltage drop will also

be excessive for the process need requirement since it is more conservative than the postulated

schedule load. To resolve this potential issue the possibility of transferring some tank farm
loads to other electrical supply lines in the area (lines C8-L5 and C8-L8 are the most likeIy
candidates) could be explored. Or, a more detailed examination of schedule constraints for

simultaneous operation of nine mixer pumps could be examined and the process need for
independent operation of each farm can be modified.

?

2.3 INSTRUMENTATION, MONITORING AND CONTROL SYSTEM

Issues specific to instrumentation, monitoring and control are summarized in Table 2-2.
These issues were developed only for existing equipment and planned equipment where project

scope is definite and definitive design is proceeding. Additional issues may arise as project
designs mature.
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Table 2-2. 241-AZ Instrumentation, Monitoring and Control System Issues. (3 Sheets)

Issue
!

1. Existing 702-AZ (Project

W-030) ventilation system

provides primary ventilation

to dle four aging wasre tanks

(241-AZ-101, 241-AZ-102,

241-AY-101, and

241-AY- 102). This ventilation

system is permitted for a

maximum total flow of 28.3

m3/min (1000 scfm). If mixer

pump or transfer pump

operation requires a total
ventilation flow beyond

28,3 m3/min (1000 scfm) for

acceptable operating
cond!tiom, some changes to

the systems- such as

verification of isoklnetic

nozzles and recalibration of

flow mmkitOrinS loop are

required.

“2. The existing temperature

trend recorder system is not
calibrated for needed

temperature gradient data as
well as rate of change

annunciation

Process need

5. PI. 1 Mixer pump

operation should

mobilize > 90% of the

solids initially in

24 I-AZ-1OI, >60% o

the solids initially in

241-AZ-102, and

> 99% of the solids

transferred m these

tanks from 241-AY-
102.

(note: mobilization of

solids occurs through
mixer pump operation)

2.S3.2 Temperamre
changeover time for

solutions in tanks shall

be s5.5”C/br (s 10
OF/hr) (<52°C [125
“F]) or s 11“C/day

(s20 “F /day)

(>52°C [125 “F])
AND
2.S3.3 Temperatttre

gradients of solution in
tanks shall be
<100”C/m (55 OF/ft)
within the solution and

at the solutionlvapor
interface

Basis for issue

Ventilation requirements

for maintaining waste

temperatures below limits

during mixer pump

operation are not curreml

defined. There is a

porential that primuy
ventilation flows may

require greater than

28,3 m3/min (1000 scfm)

LOmaintain waste

temperatures during feed

ielivety activities.

temperature gradient dat:

is well as rate of change
renunciation are required

.Omeet the process need.

Suggested scope of work

to address issue

Refined thermal analysis

for the retrieval functions

to be performed in the

24 l-AZ tank farm need

to be completed to

confirm whether the

existing primary
ventilation system is

adequate.

Note that increased flows
will require regtdatOW

approval. Additionally,

the isokinetic system is

controlled by an
instrument which

:urrendy can be
programmed only by the

vendor. Also, losses
with the system at higher

flows may be significant
mough to force a

redesign of the sample

mmsport lines.

issue work package to

recalibrate the existing
[emperantre trend

recorder system for
[emperarme gradient data
record as well as rate ofs

:hangc annunciation
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Table 2-2. 241-AZ Instrumentation, Monitoring and Control System Issues. (3 Sheets)

I

Issue I Process need
1-

Basis for issue
Suggested scope of work

I to address issue

( Existing temperature i 5.P2.2 Mix tank One method for evaluating

I contents to provide

Complete the mixer

monitoring system may not be I successof waste pump test in tattk

Klequate to monitor for waste < TBD % variability of mobilization and 241-AZ-1O 1. Data

homogeneity during mixer suspended HLW solids homo~enization is to gathered from this test

mtnp operation. concentrations over the monitor the temperature 1 ;~v;e;:;;mjf;ision

full depth prior to gradient over the entire

sampling and prior to length of liquid column I “otemperature momtoring

beginning each feed during waste mixing. is adequate. In addition,

transfer. the use of other

RTDs or thermocouples are instruments, such as the

required at several suspended solids profiler

elevations to give should also be considered

temperature gradients at for use.

various tank levels

(primary tank).

At present, there are Type

J thermocouples (set of

three thermocouples spaced

at 0.10 m, 0.36 m, and

3.56 m [4 in.,14 in., and
140 in,]

from bottom) installed in
risers 13B, 13C, 13D, and

13A. Another set of three
thermocouples are located

4 in. from bottom in risers

16A, B, and C. It is likely
that thk will not provide

temperature gradient
I inftmnation ~equired

I during transfer.

The use of other
instruments can also be

used to determine the

successof waste
mobilization and
homo~enization such as the

use of the suspended solids

protiler.
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Table 2-2. 241-AZInstmmentation, Monitoring and Control SYstem Issues. (3 Sheets)

Issue

4: Current ENRAF’” systems

in 241-AZ-101 and241-AZ-

102 use analog data signal.

Improved accuracy can be

obtained using a digital data

signal.

Process need

9.P2.1 Detenninetotal

HLW solids mass

(expressed as non-
volatile oxides)

transferred to the

Privatization Vendor to

within a variability of

TBD %

Basis for issue ~
Suggested scope of work

to address issue

Tanks 241-AZ and

241-AZ-102 will be used

asthe staging tanks for

transfer of FfLW feed to
the privatization contractor.

Waste volume

measurements of HLW

batches transferred from

these tanks to the

privatization contractor will

form pan of the basis of

payment. As such

accuracy in this

measurement will be ve~

important.

Insmll ENRAF’X CIU to

transmit digital signal.

2.4 VENTILATION SYSTEM

The 241-AZ ventilation system consists of a primary ventilation system and an annulus

ventilation system for each tank within the tank farm. The primary ventilation system must

remove heat, air, evaporated water and evolved gases from the primary tank during Phase 1
privatization waste feed delivery activities. The amulus ventilation system currently is not
operable.

Table 2-3 lists issues identified with tbe 241-AZ ventilation system and its ability to ,

support Phase 1 privation waste feed delivery. Suggested work scope to address each issue is

also presented within the table.
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Table 2-3. Ventilation System Issues and Recommendations. (4 Sheets)
(

Issue Process nee(l Basis for issue
Suggested scope of

~ work to address issue

Primary Ventilation 1.S10.2. Waste I Theventilationsystem m”sl Forth. Aging Was!.
Exhaust Fau tenlperature shall not be adequately sized to Facility (AWF) to nleet

The existing primary exceed 121 “C accommodate the tank the design and
ventilation exhaust fan (250 ‘F). mixing operations durillg performance

does not provide the Phase 1 privatization feed requirements for Project
specified level of vacuum 5.s1.1. Tank waste delivery by removing heat, ‘ 7132.AZ (W.030) dle

md airflow as installed. temperature shall be particulate, and water whk fan and drive apparatus

Too much air in leakage is either: <90.6° C maintaining vacuum within will require design
xcurring into the Aging (s195”F) in all levels of the tank headspace modhlcations. These
Waste Faci[ity tanks to rhe wasre; or <90.6°C modifications are
Nlow control of the (<195”F) in the top 4.6 currently being
ventilation flows through m (15 ft) of the waste and reviewed by TWRS
Eachtattk. <102”C (<215”F) in the operations. The

waste below 4.6 m (15 ft). primary ventilation

system fans
5.sl ,2. Temperature performance need to be
changeover cinte for upgraded to meet the
solutions in tanks shall be Procurement
<5,5”C/hr (10 OF/hr) Specification W-030-P3
(<52°C [125 “F]) or fan design condition of
g 1“C/day (20 ‘F /day) 28 m3/min (ION3 cfm)
(252°C [12S ‘F]) at 956 Pa (32 in. H ~0)

with operation in a
5.SI .3. Tempermure stable portion of rhc fan
gradients of solution in pressure curve (negative
tanks shall be <100” C/m sloped portion of the
(55 OF/ft) withiu the pressure curve).
solution and at the

solutionlvapor interface
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Table 2-3. Ventilation System Issues and Recommendations. (4 Sheets)

Issue Process need Basis for issue
Suggested scope of

~ work to address issue

Ptimary Vemilation I 1.S8.1.A”active pr~ary I l. There isonly a single ,1. Assess adding an

Sysrenl Filter Train -1. tank ventilation system for HEMEand condenser in the ~ additional HEME in the

During operation of the DSTS and AWF tanks shall primary ventilation system. I primmyventilation

702-AZ (Project W-030) be operable. There is no way to replace 1 system.

~pgraded syslem there either without bypassing I ~, BOthfilterhOu~ing~

wwebeentwo instances thenl potentially loading should have drain

wherethc tiher plenum moisture on the downstream capability added for all

lousillgs have had filters. compartments

noismre collection 2. Code requirements

>roblems.

2. The prinlary ventilation

iystem HEPA and HEGA

filter plenums are not in

:onlpliance with ANSI
s509, Section 5.6.2.

“The drain system shall be

jesigned so that no
macceptable backup of

liquids into the housing
will occur” and “Each

lousing compartment shall

w.ve floor drains which

meet all allowable air

!eakage criteria.”.

Ventilation Flow During Not a process need but an Equipment (thermocouple The recirculation

Equipment lnstallatiOn and installation need. tree, transfer pumps and module for each AWF

?.emoval from Aging mixing pumps) will require Iank has two 0.20-m

Waste Facility Tanks installation or removal from (8-in. ) connections and

the DST which will create required valving options

openings in the DST dome m install a portable J

m atmosphere during this exhauster to increase tbe
operation. To insure the ventilation flow in

containmellt of the DST conjunction with the

vapors, a negative pressure existing ventilation

in the tank dotne needs to be ~ system capacity and a
maintained. The largest riser negative pressure is
in the DST dome is 1.07 m expected to be

(42 in.) in diameter which maintained in the

has an area of 0.89 m 2 rimary tanl donle.

(9.6 ft2) open to the ~ ~erificatio” n~~d~ to be

atmosphere. The existing performed or existing
ventilation system may not documentation

have enottSh capacity to substantiated to assure

insure that the tank dome how rhe ventilation

can be maintained at a system will be

negative pressure and conti~ured to maintain a

perform all in other negative pressure in the

functions for the other three tattk dome during

tattks in the system. ~ eq”ipmem chmge cwt.
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Table 2-3. Ventilation System Issues and Recommendations. (4 Sheets)

Issue ~-~ I Suggested scopeof
Process need Basis for issue

~ worktoaddress isstte

I&tiation Levels in I Notprocess need but ~ An evaluation was I Tbe report concluded in

Recirculation Modules operational/ALARA
I ~raft)statingbigiter

erfornled (Kriskovicb 1998 I order to reduce the

concern. ~ radiation buildupinthe

I radiation inthere- re-circtdation modtdes a

I circulation modtde was dropleg or some other

\ occurrin~ dueto method of transferring

~ aernsollmoisture setdin gout directly into the ta~

inpipittg, ductwork and contents is

equipment. recommended over the

current practice of using

I a slurry distributor.

Operable Anntdtts 1.S10.2. Waste The annuhts system for the It is not known at this

Ventilation System temperawre shall not 241-AZ tanks is a combined time if the mixer pump

exceed 121”C (250 ‘F). system for botbtanks. At operation will require a

this time the annulussystetn functional annulus

5. S1.1. Tank waste is nonoperational and leak exhaust system or if the

temperature shall be detection for the primary system will be

either: s90.6°C (195”F) tank is provided by functional.

in all levels of the waste; conductivity probes in the Additional, refined

or s90.6”C(195”F)in tank annulus. thermal analysis for the

thetop4.6m (15 ft)of the retrieval funcfions robe

waste andg02° C performed in the

(215”F) in [be waste 241-AZ tank farm need

below 4.6m (15 ft). to be cotnpleted to

confirm the preliminary

5.S 1.2. Temperature calculations presented

changeovert ime for bece.

solutions in tanks shall be
S5.5-C (10 OF)/hr

(<52°C [125 ‘F]) or
S11 “C (20 ‘F) /day

(252°C [125 “F])

5.S1 .3. Temperature ,

gradients of solution in i
I tanks shall be SIOO”Clm 1

(55 OF/ft) within the
solution and at the

soltuionlvapor interface ‘1
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Table 2-3. Ventilation System Issues and Recommendations. (4 Sheets)

Issue prO~ess need I Basis ~oris~ue i Suggested scope of
work to address issue

Air In Leakage and

Vacuum Control

~ Iiotpmcessmwlbwan 1 Theprinaryca*airi nlet ~ F’erfomtzmalysism

1 operational control issue. sauions are not now in ! determine if the existing
operation and are valved i air in leakage withou[
shttt. ‘fhe inlet air is from ~ flows Otm”gh the

air lift circulation (if ~ W-030 ins{alled air inlet
operating) and ourside air Istations wound still
drawn into [he tank through allow acceptable control
pit cover blocks, risers or I Of velltilatio” system

uncapped tramfer lines that tlow racesand negative
are open to other sources pressure in the primary
such as the 241-AX-152 tank during waste feed
diverter station, If the in delivery activities.
leakage air can be controlled

to a minimal amount then

the 702-AZ (W-030)

primary tati air inlet

stations can be utilized in

the overall ventilation
control

rhermal analysis of waste 1.S10.2. Waste The calculation does not Additional, refined
+eeddelivery activities temperature shall not account for temperature thermal analysis for the
.ekxive to 241-AZ ale exceed 121”C (250 ‘F). profiles within a nom retrieval functions to be
]relimin.uy in nature. cotwective Iayerofscdids performed in the

5. S1,1. Tank waste which would settle at the 241-AZ tank farm need
temperature shall be bottom of the tank. to be completed to
either: s90,6°C (195”F) contirm the prelimina~
in all levels of the waste; Duration of actual mixer calculations presented

or <90.6°C (195”F) in pump operation is not yet here.
the top 4.6 m (15 ft) of tbe well defined.

waste and <I02°C

(215”F) in the waste

below 4.6 m (15 ft).

5.S1 .2. Temperature
changeover time for

solutions in tanks shall be
s5.5°C (10 OF)/hr I
(<52°C [125 ‘F]) or ~
S11 “C (20 ‘F) /day

(252°C [125 “F])

5.S1 .3. Tetnperantre

gradients of solution in

tanks shall be s1OO”C

(55 OF)/ft within the

solution and at the

solutionlvapor interface
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2.5 SAMPLING SYSTEM (Reserved)
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3.0 PROCESS DESCRIPTION

Both tanks in 241-AZ tank farm, 241-AZ-101 and 241-AZ-102, have been identified as

HLW source tanks for feed delivery as part of Phase 1 privatization. The processing steps

required to prepare the HLW feed from each of the tanks is discussed in Section 3.1 below.

The transfer process of HLW from these source tanks to the private contractor is described in

Section 3.2. Transfers associated with 241-C tank farm material to 241-AZ-101 via

241-AY-102 and miscellaneous transfers, not directly related to feed delivery, into or out of

241-AZ tank farm are also discussed in Section 3.2. Table 3-1 smmnarizes the process steps
associated with each tank in 241-AZ tank farm during the Phase 1 privatization contract.

3.1 WASTE PREPARATION

The baseline presented in Tank Waste Remedialion System Retrieval and Disposal
Mission Readiness-to-Proceed Memorandum (Jordan and Boston 1998) called for the supernate

in tanks 241-AZ-101 and 241-AZ-102 being LAW feed and pretreating the sludge as HLW

feed. A waste feed preparation and delivery flowsheet describing the steps in making waste

feed deliveries from tank 241-AZ-101 is described in Volume II, Waste Feed Delive~
Flowsheet of the Waste Feed Delivery Technical Baseline Document (Papp 1998). The

alternative case in DeLozier (1998) transfers the responsibility for washing the HLW sludge
from the M&I contractor team to the private contractor. This eliminates the need for the M&I

contractor team to establish sludge washing capability and instead requires the M&I contractor
team to make more frequent (e.g., monthly) transfers. These transfers are slurry transfers

requiring homogeneous mixing to reduce feed variability to the private contractor. Water is

bdded to retrieve the final batches of waste from 24 I-AZ-1OI.

The general waste preparation process steps described for 241-AZ-101 in the alternative

case (DeLozier 1998) is also applicable to the waste currently in 241-AZ-102. Both
241-AZ-1OI and 241-AZ-102 will be used as HLW feed staging tanks to the private contractor.

These tanks will receive additional HLW currently in 241-AY-102, 241-C-106 and 241-C-104.

An assessment of the existing and planned waste feed preparation equipment is

provided in Appendix A. Waste feed preparation equipment includes those pieces of
equipment necessary to process the waste before to making a transfer.

15
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241-AZ-1OI

24 I -AZ- 102

Table 3-1, Matrix of Process Steps for Each Tank in 241-AZ Tank Farm.

Store

waste

S>dk
storage

Yes

Yes

Process Steo Rettuired for Particular Tank (Yes/h

)egm Iiml

No

No

Separate

solids and

liquids

No

No

.$oflen
crust

No

No

Prepare wrote

Dissotve

solids

No

No

Mobilize

solids

Yes

Yes

Suspend

solids

Yes

Yes

Sample
waste

Yes

Yes

Transfer

liquid

‘mm tank

No

No

Trznsfer waste

Trmsfer
Receive

liquid
solids

into ~a,,k slurry f?mn

tank

No Yes
—

No Yes

Receive
solids

Iurry into

tank

Yes

Yes
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3.2 WASTE TRANSFERS TO AND FROM 241-AZ

Waste transfers will occur to and from tank farm 241-AZ during the time frame of

Phase 1 privatization. All waste transfers will be slurry transfers, rather than liquid transfers.

It should be noted thar both tanks in 241-AZ are HLW feed staging tanks to the private

contractor and all HLW destined for the private contractor will be transferred through one of

these two tanks. During Phase 1 privatization additional HLW will be transferred to 241-AZ

via tank 241 -AY- 102 which will receive sluiced waste from tanks 241-C-106 and 241-C-104.

Water is added to retrieve the final batches of waste being transferred from either tank in

241-AZ to the private contractor.

Appendix A provides a list of the set of transfers which are included in Appendix H of

the Tank Waste Remediarion System Operation and Utilization Plan (TWRSO&UP) (Kirkbride

et al. 1997) specifically related to 241-AZ tank farm and also an updated set of transfers

expected to be consistent with the alternative case in DeLozier (1998). The actual set of

transfers and their timing associated with the case identified in DeLozier 1998 varies with

those identified in the TWRSO&UP. The preliminary set of transfers based on DeLozier

(1998) are used for the basis of this evaluation. The most notable differences relative to the

baseline is that the alternative presented in DeLozier (1998) eliminates sludge washing and the
associated transfers.

An assessment of the existing and plamed waste transfer system is provided in

Appendix A. Waste transfer equipment includes those pieces of equipment necessary to
transfer the waste between tanks and include transfer pumps, piping, jumpers, and valving.

3.3 COMPARISON OF PROCESS STEPS TO FUNCTIONAL ANALYSIS

The preceding waste feed preparation steps are based on Volume II, Waste Feed
Delivery Flowsheel of the Waste Feed Delivery Technical Baseline Document (Papp 1998).
Waste transfers are based on the set of transfers consistent with DeLozier (1998). These
process steps are not specifically based on the systems engineering functional analysis but are

consistent with the functional analysis that is performed for Phase 1 privatization feed delivery
Tables 3-2 through 3-9 below map the process steps identified in Table 3-1 to the functional

analysis documented in Attachment B of the Review of Performance Requirements for Phase 1
Waste Feed Delivety Components (Claghorn et al. 1998). Tables 3-2 through 3-9 compare the

process steps to the following functions:

Table 3-2 Function 3.2.1 Double-Shell Tank System

Table 3-3 Function 3.2.1.1 Maintain Safe and Compliant Waste within the

Double-Shell Tank System

Table 3-4 Function 3.2.1.2 Deliver Low-Activity Waste Feed for Phase 1

Treatment

17



Table 3-5 Function 3.2.1.3

Table 3-6 Function 3.2.1.4

Table 3-7 Function 3.2.1.5

Table 3-8 Function 3.2.1,6

Table 3-9 Function 3.2.1.10

HNF-2941

Revision O

Deliver High-Level Waste Sludge to Low-Activity

Waste/High-Level Waste Plant

Manage Double-Shell Tank Space

Receive Waste into Double-Shell Tanks

Distribute Utilities in Double-Shell Tank System

Support Double-Shell Tank System

Certain functions identified in Claghorn et al. (1998) are not applicable (N/A) to the specific

processing associated with 241-AZ tank farm. As an example, the low activity waste feed

delivery activity (function 3.2. 1.2) does not have any functions which would rely upon 241-AZ
tank farm for execution of the function.

Table 3-10 compares the architecture presented in Claghorn et al. (1998) to the

organizational outline of the assessment presented in this document. The assessment is

organized in this document according to waste preparation and transfer systems (Section 5.0),
utilities distribution systems (Section 6, O), instrumentation, monitoring and control systems

(Section 7.0), ventilation system (Section 8.0), and sampling system (Section 9.0). These
systems are described in more detail in each of the sections of the document. The comparison
in Table 3-10 shows that this assessment does not consider DST structures, potabIe water, or
sewage because they do not fall within the scope of the assessment. Additionally, maintenance

aird recovery systems are not considered within the scope of this assessment.



. .

Table 3-2. Comparison of Top Level System Assessment Process Steps in This Document to Level 3.2.1 Function,

Double-Shell Tank System in Attachment B of Review of Performance Requirementsfor Phase 1 Waste Feed Delive~
Components, HNF-1985 (Claghorn et al. 1998).—

Attachment B, Review of Performance Requirements for Phase I WasteFeed Delivery Componertl.s,HNF- 1985 (Claglmm et ;!1. 1998)
—

3.2, I Double-Shell Tatlk System

A-

—._

3.2.1. I )vfailltlill 3.2.1.2 Deliver

——–1 .––—_.

3.2.1,3 Deliver 3,2.1.4 Manage 3.2.1.5 Receive 3.2.1.6 Distribute

/ :

3.2.1.10 SllPPOrt

S:it’eml Complimt Low Activity Waste IIigb-Level Wask Double-SbelI ‘lldnk Waste into Double- Utilities in Doublc- Double-SIMl Tmk

Waste within the Feed for Phase 1 Feed for Phase 1 Space Shell Tanks Shell Tank System System

Double-SbeIl Tank Treatment Treatment

system
— .—

Store Waste NIA Prepare Waste/ Transfer Waste Transfer Waste NIA NIA

Transfer Waste

Table 3-1, Evaluation of 241-AZTank Farm SupportingPhase I WasteFeed Delivery, HNF-2941
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Table 3-3. Comparison of System Assessment Process Steps in This Document to 3.2.1.1 Maintain Safe and Compliant Waste

within the Double-Shell Tank System Function in Attachment B of Review of Performance Requirements for Phase I Waste Feed
Delivery Components, HNF-1985 (Claghorn et al, 1998),

—— —...——
Attachment B, Review of Performance Rerpriremerrtsfor Phase 1 WnsleFeed DeiivtTYComprmems, HNF-1985 (Claghorn et al. 1998)

3.2.1.1 Maimain Safe and Compliant Waste within the Double-Shell Tank System

3.2.1.1.1 Store Waste in Dottble-Shell Tanks

ME E ‘g’ ?Ejg:

SafelyStoreWaste
——. .—— —-——.— —

Slorcw ask
—.

Table 3-1. Matrix of Process Steps for E?ch Tank in 241-AZ Tank Farm

Evuhiaion of 241-AZTunkFur-mSupportirtgPhase 1 Wa.YteFeed Delivery, HNF-2941
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Table 3-4. Comparison of System Assessment Process Steps in This Document to 3.2.1.2 Deliver Low Activity Waste Feed for

Phase 1 Treatment Function in Attachment B of Review of Performance Requirements for Phase 1 Waste Feed Delivety
Components, HNF-1985 (Claghorn et al. 1998).

Attachment 13,Review of Performance Requirements for Phase 1 Wosre Feed Delivery, HNF-198S (Cky$om et al, 1998)
—.. —.. ———..

3.2.1.2. I Prqx!re Low

Activity Waste

Supcrmttmt for

Transfer

NIA

3.2.1.2 Deliver Low Activitv Waste Feed for Phase 1 Treatment

3.2.1 .2.2 Transfer

Low Activity Waste

Supermttant m Staging

Tanks

NIA

3.2.1 .2.3 Prepare Low

Activity Waste Salts for

Transfer

NIA

3.2.1 .2,4 Transfer

Low-Activity Waste

S21[Solution m Staging

Tanks

NIA

NIA

3.2.1 .2.5 Blen(l Low

Activily Waste in Low-

Activity W wte Staging

Tanks

NIA

7%
2Z

3.2.1 .2.6 Transfix ~: ?-J
Low-Activity Waste IO o~

Vendor Feed Storage
z%
0+

-–—-”l
I Table 3-1. Marrix of Process Stem for EA Tank in241 -AZ Tank Ftrm I

Evahmriorrof 241-AZTankFrmn SupportingPhase I WasteFeed Delivery, HNF-2941 I



Table 3-5. Comparison of System Assessment Process Steps in This Document to 3.2.1.3 Deliver High-Level Waste Sludge to

Low-Activity Waste/ High-Level Waste Plant Function in Attachment B of Review of Performance Requiremerrrsfor Phase 1
Waste Feed Delivery Components, HNF-1985 (CIaghorn et al. 1998).———

Attachment B, Review of Performance Requirementsfor Phase 1 Waste Feed Delivery, HNF-1985 (Claghorn et al. 1998)
—-

3.2.1.3 Deliver High-Level Waste Sludge to Low-Activity Waste/High-Level Waste Plant

—-

3.2.1.3.1 Prepare High-Level Waste Solids for Transfer 3.2.1.3.2 Transfer High-Level Waste Sludge to Low-Activity

Waste/High-Level Waste Plant
—— —

Add Diluent, Mix Tank Contents, Sample Waste Transfer Solids Slurry from Tank

Prepare Waste Transfer Waste

Table 3-1. Matrix of Process Steps for Each Tank in 241-AZ Tank Farm
.—

Evaluation of 241-AZ Tank Farm Supporting Phase 1 Waste Feed Delivery, HNF-2941
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Table 3-6. Comparison of System Assessment Process Steps in This Document to 3.2.1.4 Manage Double-Shell Tank Space

Function in Attachment B of Review of Performance Requirementsfor Phase I Waste Feed Delivery Components, HNF-1985
(Cla~hornet al. 1998).

Attachment B, Review of Performance Requirementsfor Phase I Waste Feed Delivety, HNF-1985 (Claghorn et al. 1998)

3.2.1,4 Manage Double-Tank Space

3.2.1,4.1 Prepare Waste in

‘“-”””””-”””-”-”--”--’-r----”””

3.2.1.4.2 Transfer Waste

1

3:2.1 ,4.3 Transfer Waste 3.2.1 .4.4 Transfer Waste for
Double-Shell Tank Between Double-Shell Tanks Cross-Site Between Double- Concentration

Inside Areas Shell Tanks
.—

N/A Transfer Solids Slurry from Receive Solids Slurry into NIA

Tank, Receive Solids Slurry Tank

into Tank
— — — .—

N/A Transfer Waste NIA
—.—

Table 3-1. Matrix of Process Steps for Each Tank in 241-AZ Tank Farm
——..——-

Evaluation of 241-AZ Tank Farm Supporting Phase 1 Waste Feed Delive~, HNF-2941,
— — _. .-.
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Table 3-7. Comparison of System Assessment Process Steps in This Document to 3.2.1.5 Receive Waste into Double-Shell

Tanks Function in Attachment B of Review of Performance Requirementsfor Phase 1 Waste Feed Delivery Components,
HNF-1985 (Claghorn et al. 1998).

—.
Attachment B, Review of Performance Requirementsfor Phase I Waste Feed Delivery, HNF-1985 (Claghorn et al. 1998)

3,2.1.5 Receive Waste into Double-Shell Tanks
-—

3.2.1 .5.1 Receive 3.2.1.5.2 Receive New 3.2.1.5.3 Receive 3.2.1.5.4 Receive 3.2,1 .5.5 Receive

Waste from Waste Liquid Waste from Concentrated Waste Emergency Purge Waste Products from

Unloading Facility External Waste from Evaporator Waste from Evaporator Low Activity Waste I

Generators High Level Waste and

Low Activity Waste

Treatment
—

NIA Receive Solids Slurry NIA NIA N/A

into Tank

NIA Transfer Waste NIA

Table 3-1. Matrix of Process Steps for Each Tank in 241-AZ Tank Farm
.— —

Evaluation of 241-AZ Tank Farm Supporting Phase 1 Waste Feed Delivery, HNF-2941. _.. ———



Table 3-8. Comparison of System Assessment Process Steps in This Document to 3.2.1.6 Distribute Utilities in Double-Shell

Tank System Function in Attachment B of Review of Performance Requirementsfor Phase 1 Waste Feed Delivery Components,
HNF-1985 (Claghorn et al. 1998). _..

Attachment B, Review of Performance Requirementsfor Phase 1 WasreFeed Delive~, HNF-1985 (Claghorn et al. 1998)

3,2.1.6 Distribute Utilities in Double- Shell Tank System

3,2.1.6.1 Provide Electrical Power

___

3.2.1 .6.2 Provide Water 3.2.1 .6.3 Provide Compressed and

Instrument Air

N/A N/A N/A

N/A*

Table 3-1. Matrix of Process Steps for Each Tank in 241-AZ Tank Farm
——-— ..—.. -———— —

Evaluation of 241-AZ Tank Farm Supporting Phase I Waste Feed Delivety, HNF-2941

*“Distribute Utilities in Double-Shell Tank System” is not considered a process step in the context of HNF-2983.

Utilities are discussed in Section 6 of HNF-2983.
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Table 3-9, Comparison of System Assessment Process Steps in This Document to 3.2.1.10 Support Double-Shell Tank System

Function in Attachment B of Review of Performance Requirementsfor Phase 1 Waste Feed Delive~ Components, HNF-1985,
(Claghorn et al. 1998).

“—1Attachment B, Review of Performance Requirementsfor Phase 1 Waste Feed Delive~, HNF-1985 (Claghorn et al. 1998)

W
a

3,2.1.10 Support Double-Shell Tank System Wz
!2Z

N/A
-. y
:.~l..l
=8

N/A* 0.

I Table 3-1. Matrix of Process Steps for Each Tank in 241-AZ Tank Farm I
~ Evaluation of241-AZTankFarm Supporting Phase 1 Wasle FeedDelivery, HNF-2941 J

*“Support Double-Shell Tank System” is not considered a process step in the context of HNF-2983.
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HNF-2941
Revision O

4.0 IDENTIFICATION OF PROCESS NEEDS

The process needs associated with waste processing and tank-to-tank transfers at 241-

AZ tank farm to support feed delivery to the private contractor in support of Phase 1

privatization are identified within this section of the document. Quantified process needs are

identified where available. However, an adequate technical basis does not exist in all cases to

provide quantified limits. In these cases qualitative needs are identified which require a further

level of analysis than available at the time of this evaluation to establish technically based

quantitative needs.

Process needs will vary according to the activity or process step being performed.

Process needs are grouped according to process step. The process steps which will be used for

categorizing the process needs are the process steps identified in Table 3-1 above, namely: safe

storage; add diluent; mix tank contents; sample waste; transfer solids slurry from tank; transfer

solids slurry to tank.

The scope of this evaluation is limited to process needs associated with 241-AZ tank

farm during the Phase 1 privatization. The scope is consistent with the alternative case

identified in DeLozier 1998. The time frame examined is through 2016. The SSCS examined
are associated with waste preparation and transfer, utilities, instrumentation and control,
ventilation and sampling. Table 4-1 presents process needs associated with the various

operational steps which will be completed in tanks 241-AZ-101 and 24 l-AZ-l 02 (refer to
Table 3-1 above). For each quantitative process need a tectilcal basis is identified as well as
the systems which are affected or required to meet the process need. Where information is not

available to define or establish a quantitative process need, an issue is identified.

Additionally. this evaluation identifies existing safety-related needs applicable to
current operation (i.e., safe storage) of 241-AZ tank farm. These authorization basis

requirements are based on the existing set of technical safety requirements for tank farm

operations and are not intended to be a complete set of safety-related requirements which will
be in place during Phase 1 privatization activities. An initial assessment of the safety-related

requirements for waste feed delivery (Grams et al. 1997) has been completed and additional
work is ongoing to establish safety-related requirements. However, this work is not complete.

Table 4-2 presents current safety requirements that may be associated with the various

operational steps which will be completed at 241-AZ tank farm during Phase 1 privatization
feed delivery (refer to Table 3-1 above). These safety-related requirements are included here

as an assumed minimum set of safety-related needs expected during Phase 1 privatization.

29



Table 4-1. Process Needs Assessment for 241-AZ Tank Farm Swmortirw Phase 1 Feed Delivery

w
0

‘TProcess step Qwdirative process need

7
Safe Storage None (see Table 4.2)

Degas Feed PI. Remove tmpped flammable

ases from waste prior to

transfer to Cliolinate or reduce

rohahility of occurrence of a

as release event.

P2. Control rate of gas release

from ilmnnmhle gfis watch list

Itmks

~uantitative rank-specific process tleed

Reserved (None)

Resewed (None)

Reserved (None)

Reserved (None)

Reserved (None)

Reserved (None)

Reserved (Notle)

Reserved (None)

Reserved (None)

Reserved (None)

Reserved (None)

Separate

1

P1, Provide LAW feed to the

)lids and rivate contractor within the

iquids olltract envelope limits for

illsoluhle solids.

Dissolve PI. Dissolve soluble precipitate
>Iids

RYWNOMTHL

salts in selected DSTS. Selected

Reserved (None)

Reserved (None)

Reserved (None)

Resewed (None)

..-

Basis

‘~

Affected systems

(applicable SSCs)
—

-i



Table 4-1. Process Needs Assessment for 241-AZ Tank Farm Supporting Phase 1 Feed Delivery.

w

I

[Processstep

\.Mobilize

dids

bQmlib!tivc process need

thermocouples, mixer pumps,

decant pumps, slurry transfer

pllmps)

I
P3. Retrieve waste from muhiph

[anks as needeclto support waste

feed delivery schedule.

PI. Trmlsfer solid particles from

a sratic seuled state solid pbme

m a dynamic stiwe.

!. Reserved

!. Prevent components frOm

.ceedhvgopcmting parameters

r [he system

@ntit:!livc mnk-spccitlc process Need I Basis

Resewed (None) I

I
I

Reserved {None) I

Reserved (None)

Reserved (See 5B.P4. 1)

Mobilize >90 % of tbe solids initially in Mobilization efficiencies are based on

l-AZ- 101, > 60% of the solids it]itially experimental Effective Cleaning Radius

241-AZ- 102, and > 99% of the solids (ECR) data for two symmetri~illy

nsferred m these tatlks from 241-AY- Iocated mixer pumps with U “D of 29.4

2. rt2/sec alld TCR data for the lank
wastes, (see appendix F. 1.21)

For solids transferred from 241-AY- 102

these solids were suspended by mixer

pumps m be transferred and it is

anticipated the mobilization, suspension

and transfer characteristics will be

similar for 241-AY- 102 and the two

241-AZ tanks.

Equipment used to suspend or mobilize

ISte shall be able to operate under both
,rmal smrlup and operation comltions

We: for the currendly planned systetn -

event cavira~icmof the mixer pump

lrillg normal startup and operation

,ndhions). L
Pump ci!vitation can damage tbe mixer

pump. Rclevam waste properties include

nrm-Newmnian viscosities front TBD to

50 CP at 100 sec’1 shear rare. The

NPSHa is 5.2 m (I7 ft). This assumes a

liquid level ill the tmk 1.1 m (3.5 f[)

above the pump suction, a maximum
waste temperature of 185 “F, and

atmospheric pressure of 10 m (33 ft) of
water. (WHC-SD-WM-DGS-O06,

R&v. O) (see Appendix F. 1.5)

Reserved 2.

—
Affected systctm

(applicxdie SSCs)

Mm Prqxmition and

msfcr, Imtrumentatio

d Ctmtr[d

2 DST l&C, 3.1 Mix(

mp)

aste Preparation atld
.:wsfer, 111.strulllelll:ltio

d C(m[rrd

.2 DST I&C, 3.1 Mix

Imp)
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Process step

Table 4-1. Process Needs Assessment for 241-AZ Tank Farm Supporting Phase 1 Feed Delivery.

Qu:ditative process nee(l Quantitative tank-specific process need

3. Equipment used to mobilize or suspend

waste shall not impart excessive force to

the tank structure. (Note: for the

currently planned system - Provide mixer

pumps which will not damage the tank

stmcture during normal andlor off-normal

operation.)

4 Provide a dihtent system and water

addition litle m allow addition of up to

341 m~ (90,000 [TBR] gal) raw water near

the intake of each mixer pump. The

dilution system should he capable of

providing this quantity at a flow [ate of
TBD gal/rein and a temperature range of

20 “C to 50 “C (+/- TBD “C). No cooling

capdcity is required.

2 Provide a diluent system and water

addition line to allow addidon of up to

379 m’ (100,000 gal) raw water near the

illtake of each mixer pump. Tbe dilution

system should be capable or providhg this
quantity at a flow rate of TBD gal/rein and

a temperature range of 20 “C to 50 “C
(+/- TBD “C). No cooling capacity is

required.

5. Control the rate of operation of

equipment used to mobilize and suspend

solids. (Note: for the currently planned

SYsfem- Provide mixer pumps with a
variable frequency drive (VFD) capable of

operating the pump from a minimum speed

of approximately 58 % speed to full speed

,operation.)

I Affected systems

(applicable SSCS)

he tank structure, risers, and pmsmust

x be damaged by operation of the
,ixer pump (WFIC-SD-WM-DGS-006,

ev. O)

rovides both a tlushing capability to

:duce concentration of saturated salts

sar the pump intake and provides a

leans to dilute the slurry cOtlcetttratiO1l

ear the intake m minimize pump

witation during startup. (see Appendix

.1.6)

rovides both a flushing capability to

:duce concentration of saturated salts

ear the pump intflke and provides a

leans m dilute the slurry concentration

ear the intake to minimize pump

avitation during startup. (see Appendix

“.1.6)

1
ransfer

(1, 1 DST Structure)

1
-—

Waste Prepwaticm aml

mmfer, lnstrutncnmtitm

and Control, Utility
Distribution

(1.2 DST I&C, 3.1 Mixer

Pump, 3.2 Chemical

Addition System, 5.3 Raw

Ner)

Waste Preparation a!ld

mnsfer, Instrumentation

and Control, Utility

Distribution

(1.2 DST I&C, 3.1 Mixer

Pump, 3.2 Chemical

Addition System, 5.3 Raw

ater)

‘Ilis provides the flexibility to allow a

1

Waste Preparation and
low smrt during initial mtdilizatiou m ransfer, Instrumentation

Iinimize cavitation. and Control
WI-IC-SD-WM-DGS-O06, Rev. O)

(1.2 DST I&C, 3.1 Mixer

Pump)
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Process step

B. Suspend

olitts

Table 4-1. Process Needs Assessment for241-AZ Tank Farm Suuportinx Phase 1 Feed Dt

Qualitii(ivc process ueed

I. Suspend mobilized solid

Wicles in the liquid phase.

dote: for cucrmtOy planned

mcm - Mixer pump operation

mttkl mix liquids and suspend

,ohilizmf solids utlifbrmly

,rotqghoutOIe waste solution.)

........ . –––-.–.->.–.—Y

Qumtitative rank-spccitic process IVMI
I

Basis

Provide in-tank compomxttswhichcan Opmation ofnrixer pumpsmustnot

thstatld forces imparted hy solids ,cause il)-tal]kcotnpot]ellrsro fail or bcml
>tilizatiotlz tldsuspeltsio!lequiptljellt” and [Ilernstrct] tl>attl]ey catll)ot he retrieved.

nain opcmhle aMI rctrievnhlc from the (WI IC-SD-WM-DGS-O06, Rev. O). A

IT. (Note: fortlle currently pl~t~t]ed

stem -Provide (orrepIace) ill-tank

mponents wlticb can withstand forces

Iparted by full speed mixer pump

eration and remain operable and

mievable from the DST)

Provide solids mobilization and

spension equipment which will not

mage [be ral]kstructllre durit]g nttrmal

dloroff-normal operation. (No!e: for

: currently platmed system Provide

ixer pumps wbicb will not damage tbe

Inkstructure during normal andlor off-
,mnal operation.)

Monitor [be rate of operation of

luiptntmt used to effect solids
(Ihllizatic>r>al]dsuspel>sioll. (Note: for

e currently planned system Provide, at
lminimum, the following mixer pump

strumentmicm: retnoteread[>utofputnp

otor Imperage, shaft rotational speed,

id nozzle orientatitm,)

Reserved

documented assessmem is needed to

justiQnot meeting this process need for

specific components.

Lhe rank structure, risers, andpi!s are

1onsidered Safety Class or safety

significant and thus mmt no the

damaged by operatio!) of tbe mixer

I

ump. (WHC-SD-WM-DGS-O06,

Rev. O)

Pump motor mnperage tray be obtained

Om@)theVFD. Provides indicationof
motor condition and pump operating

~amerers. Shaft rotational speed

provides indication of pump opemting

1

arameters. Nozzle orientationis

required to allow flexibility to direct
nozzle flows toward or away from areas

of interest, (WHC-SD-WM-DGS-O06,

Rev. O)

~very.

Affected systems

(applicable SSCS)

aste Preparation and

am fer

.2 DSTI&C,2.l Decant

m]p, 2.2 Slurry Pump, 2.5

lpemate Pump)

mte Prepar:!tim];md

.4m fer

.1 DSTSmlcturc)

srrulllctlfitti<>tl;i!]d Control

.2 DST I&C)



Process step

Table 4-1. Process Needs Assessme~t for 241-AZ Tank Farm Sumortirw Phase 1 Feed Deliverv

Qtmlitative prows need

“-”---”-- I

Quwltitativc tank-specific process Imxl

—

Mix amk contcms to provide < TBD %
variability of suspcwdcdI ILW solids

ctmcentmtitms over the full tlepdl prior m

sampling and prior to beginning each feed

transfer. rB:Isis

—

Representative samples are mcessary to

qualify the umste Ibr mmsfcr m dw
privatization contractor. Mixing the tank

nlinimizes the number of required

samples. Minimizing the variability of

the individual waste feed batches m the

Privatization Contractor is necessary for

material accountahllhy and to simplify
waste formulation and process control,

A variability of < TBD % for a few key

analytes is considered homogeneous per

the HLW Transfer Problem Specific

DQO(Cerraet. al. 1998, HNF-xxx,

BP)

!. Add tliluem to tallow

L

1. Provide capability foraddhicmof
F

he nominal transfer volume is 379 m 3

,crtttion of cquipmmt 379 m3 (100,000 L@) of inhibited water to (100,000 g;d), The transfer solution will

41-AZ-1O 1 and 241-AZ-102 for each of onlybe added wben tank level gets

the final two slurry transfers m the below 102cm(40 in.). At waste levels

Privatization Contractor. The inhibited below this poitu the mixer pumps are

water slrdll nteet the minimum cOrrOsiOn expected tocavit~te. (see Appendix

specifications of O.O1~O1+- and O.011~ F. 1.20)

N02-.

1, Reserved.

Affected systems
(applicable SSCS)

/;Isle Prcp;w:ltiorlmld

filllsfw, [tlstrtilllel,!:lli<),)
)d Control, Ventilation

..2 DST 1&C, 3.1 Mixer

ump)

/aste Prepmttion and

ramfer, Utility

Iistriburion,

lstrlmmnmtiotl and Comrol

1.2 DST I&C, 3,2

‘hemicd Addition System,

.3 Raw Water)



Table 4-1, Process Needs Assessmnt for241-AZ Tank Farm Supporting Phase 1 Feed Delivery.
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Process step

Sample
Iaste

Qu:dirative process need

P4. Rtlrimw waste from

multiple ranks as needeclto

support waste feed delivery

schedule.

!

I Quantitative tank-specific process ncwl I Basis I Affected systems

(applicable SSCS)

‘i. ,, ,, , ,, -:----””-”-~i~Di;r;;”;-” ““1 Prowdc tor tbc mdepcmtent operatmn ot Illtegratccl WbcdulL!\ 511(>Wdl<lt Al Ied\l

om set of nuxer pumps m each at tour 200 Once m each of tbe tirst rbree years of

lEast Area DST farms am.1one mtosfer

1115tru111e!l?atiot1and Control

mocessine. tm to nine mixer oumm and

,:

r
-. . . .

pump in a 200 East Area DST farm. onc transfer pump may be needed (1.2 DST I&C, 5.4
simuhimeously (DeLozier m Umek, Electrical)

Provide control systems and electrical Iener no. LMHC-9854671A RI,
I ‘di~trihution systems which can support the attachment 1),

lsirnulta!leo”s operatio,lof”pto nine mixer I

1
umps and one transfer pump.

I
I

Etlsure compatibility

I

1, Provide capahilily for taking multiple

wem setltRng md receiving representative grab samples of the waste

{S from One or more risers. Waste

ompalibiiity testillg is performed per
Xisti,w Doos.

Potentially simultaneous operations

include

1) transfer HLW fronl241-AY-102to
oneof !be241-AZ fanks (four 112-kW

[150-bp] mixer pumps and one 45-kW

[60-bp] transfer pump in 24 I-AY- 102),

2) n,ixitlg of HLW in on. of the 241-AZ

tanks in preparation for transfer to tbc

Privatization Contractor (two 224.kW
[300-IIPI mixer pumps),

3) degmsing or solids dissolution) in

241-AN:105 or 24 1-AN-104 (two

224-kW [300-bp] mixer pumps), alld

[

) mixing and samplitlg of LAW feed in
4 I-AP- 102 or 24 LAP- 104 (one

24-kW [300-bp] mixer pump),

r“”
HNF-SD-WM-DQO-OO 1, Dotu Qdity Sampling System mtd

Objectives for TcmkFarm Woste Awdlysis Systcm

Compatibility Progrtm
(1. 1 DST Structure)

P2. Confirm waste cOmpOsitiOn I. Reserved

and inventory wirbin contract

specifications



PrOcessstep

Transfer ,..

Table 4-1. Process Needs Assessmerx for 241-AZ Tank Farm Supporting Phase 1 Feed Delivery.
—————

Qualitative process ncecl Quantitative tank-specificprocessneed

2. The totalsample volume, will meet the

sample volume needs fm: anaiysis of the

rmk waste to support feed certiticatitm, a

sample to BNFL, and archive sample
material. The tank waste sample provided

[o BNFL will contain at least 200 grams of

solids. Tallk waste conditions sttchas

temperature and rank volume will be

identified attbetim eofsampling. Samples

of eachHLW feed tank will be provided to

the privatkaiou contractor at least 30 days

prior to the first transfer of such waste to

tbecontractor’s feed timkand t]o Iater than

5 days after sappling of the feed baicb.

3. The HLW tank waste satnpling method

I
(core smnpling m grab sample techniques)

will reestablished for each tank waste

ased upon the waste characteristics and

capability oftbesystem. Immediately

following dle shutdown of the mixer

~mP, approximately equal volume grab
sample so fwztstematerial will reobtained

from every O.61 m(2ft)of waste beigbt

from below a single riser for a grab

sampling teclmique. (For a core sampling

techyniquc a core the entire bcigbt of the
rank waste will be obtained).

Avoid soIidsaccunltdation 1. Reserved (None)

w:upernate from which could plug the tramfer

‘a!)k line. Avoid solids precipiMtiotl

during trailsfer due to cooling or
ilution

P2, Remove rargeted waste Reserved (None)

volumeslkvels.

LP3. Prevent components from Reserved-(None)

xceeding operating pammeters

\fort,,esys,fmll:

Bmsis
Affected systems

(applicable SSCS)

tVRS-P Project Intertiice Control Samplillg, ItlstntmentNiOn
ocurnem, BNFL-5193 -ID-20, Rev. 2. and Control

(1. 1 DST Structure, 1.2

DST I&C)

~~=;j;i” --.._.__WRS-P Project Intertace Control

ocument, BNFL-5193-1 D-20, Rev. 2,

I!ber grab sample or core sampling

chiques are allowable m sample tank

intents.

.1 DSTSrrucmre)

— —



Table 4-1. Process Needs Assessmem for241-AZ Tank Farm SuuDortin~ Pllasel Feed De1iverv
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Process step Qualicitivc process need Quantitative tank-specific process need Basis
Affected systenls

(applicable SSCS)

P4. C;qmhility [0 flush the Reserved (None)

transfer lines with inllihited I I

:mk

Transfer

~lids Slurry

om Tank

PI. Av(~dsolids ~{cculllula[ioll 1. Provide trmsrersystemcapableot’

wbicbcouklplugdle transfer achieving a waste transfer velocity ot’
line. 1.8 to 2.7 msec (6 to 9 frlsec).

1Provide transfer pumps widl a w~ter

additioll feature tba will provide shtrry

(tilutioncapability at dlepumpsuction.

I

he needed dilution water flow rate is

530 L/rein (140 gWnlin).

_——
P2. Re}ll[>vet;\rgetedwaste
Vohtlncsllevels.

1, Determine tord HLW solids mass

(expressed as non-volatile oxides)

transferred m the Privatization Vendor to
within a variability of TBD%.

I

Fbistransferv elociiyp rovidessufticimt lWasrcPrcpt!n!ti(lil;ltld

energy to keep all expected solids

‘1

rmsttr, lllstrutlltllt;\tic>ll
suspended during the waste tramfer alld Colnrol

without causing excessive erosion within

dlepipin gsystem(Rockwell 198x). (1.2 DST I&C, 2,2 Slurry

Pump)

Provides a means to dilute the slurry W;wtc Prcparatim and

mtccntrarkm near the pump imake it’

11

ramtkr, lllstrutllctltitti[~rl
line pressure alldtlowrate illdic~tetl] ata mxl Control, Utility

Iineblockagei storming. Dilutitm water Distribution

flowrate equivalent to the minimum

design flow rate allows flow to be (1.2 DST I&C, 2.2 Slurry

stablished with dilution water prior to Pump, 3.2 ChemicA

transferring waste. Tllisals{~ tillowstlle Addition Sysrcm, 5.3 Raw

,capabiliw to continue to operate the Water)

1“
ump witbmnterminating a transfer if

lockage isdlou@(o befornting. The

minimum acceptable Iinear flow rate for

slurries is 1.8m/s(6fr/s) (Rockwell

198x) which is equivalem m 530 m 3/mit

(140 gal/rein) through ;! 7.6-cm (3-itl.)

.ISCH-40 pipe.
.—

I
be accuracy will bc determimd breed lllstru]llcllIt!ti<>ll and Control,

on best reasombly achievable sampling Sampling

mrd analysis, Specific requirements will

e developed as part of the HLW (1.2 DST l&C)

ransfer Problem-Specific DQO (TBP,

Certa, et. al, 1998, HNF-XXX)



u
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Pmccss step

Table 4-1, Process Needs Assessm~t for241-AZ Tafi Farm Supporting Phase 1 Feed Deliverv

Qu;ditative process need ,Q. . ~u<mtl[:mvt tan -speciticproccss need
I

Basis

1. PrevcB1tcolnpoiterlts frolll

ceeding operating parameters
r the system

1, lllrlOrllxtl operatiOtl, lnai[lrai[ltlle

transfer system pressure drop below O1e

tr:3[1sfcrlitlevper&ti!lg pressure. The
mudximumline opwating pressure cm vary

hetwccn 16,9 t028.2kPa (230 ttt400 psi)

depending on the transfer line.

2, Provide tramfer pumps will] a

miximum design he~d of 137 m (450 ft)

(TBR) total dynamic bead at the target

tlow rate of 530 L/rein (140 gWmin).

L3. Equipment used to transfer wmre shfill

cable toc>pe~ateutlderbotllllormal
startup amloperationcteditions. (Note:

for dle currently pkumed system, prevent

cavitation of the transfer pump during

normal startup and operation con(ttimts.

Net positive suction head required should

not exceed Net Positive SuctiotI Head

Available at highest reasonable operating

[

he transfer system lleeds to he dcsigncc

to either limit the maximum provided

pump hmd below such that the
maximum aperati!>g pressure cm !nothc

exceeded ortt provide apressure relief

mechattism. [nt bepast,the tested

operating pressure has varied from

k

16.9 kPa (230 psi) to the current

8.2 kPa (400 psi) based on [ank fmn

obstruction specification B-13 I-C 1,

Section 15490, flpe Code M-25.

The operating pltilosophy is that a

transfer pump be sized to meet the head

requirements fortbe longest expected

routing. For transfers widlles shead

loss, a variable speed device is used to

lower the pump’s operating curve to the

system curve sotbatoperation is near

the best efficiency

point. (WHC-SD-WM-DGS-006, Rev, O)

r(see Appendix F, 1, 13)

Pump cavitation can thmage O1etransfer

ttmp. Relevant waste properties are

determined for each transfer.
(WI-lC-SD-WM-DGS-006, Rev, O)

temperatures.)
~—

Affected systems

~ipplic:d>lc SSCS)

Vaste Prepwation and

%msfer, Instrutnentltitm

,nd Control

1.2 DST I&C, 2,2 Slurry

httnp, 2.3 piping Network)

Waste Prcparati(mmld

rr:msfer

2,2 Slurry Pump)

,Vitste Preparation mtd

hansfcr

2.2 Slurry Pump)



Process step

Table 4-1. Process Needs Assessment for,241-AZ Tank Farm Supporting Phasel Feed Delivery.
—-r— ————–———1–– —–--—

Qualitative process Inwd I Quamittttive tank-specific process need I Basis 1 Afl’ectwl systems

(applicable SSCS)

r’Control the rate of operxion used to

r

his provides the flexibility to allow a

mmsfer, (Note: for the currently planned slow srwt during startup to allow tluids

,s stern, provide transfcx pumps wirh a~;r to reach process-lubricated hfxrings

D capable of operating [he pump froln a prior to full speed operaticm, Variable

mitli mum speed of approximately 25%

speed to full speed operation,)

I

5. Protect equipmetlt from off normal

L
transfer conditions. (Note: for the
.urrently pkmmxi sywctn, provick r~vcrse

~tra,);ferp”,np$.,

rotat!on and hack tlow protection for

I
6. Provide ill-tank components that can
withstand forces imparted by mobilizadon

ad suspensioll equipment atld remain

perahle aml retrievable from the DST,

(Note: for tbe currently planned system,

provide slurry transfer pun)pswhichcan

L

e operated during mixer pump operation

alld witbsamd forces imparted by full
speed rmxer pump, operat!on and remam

operable Jnd retrievable from the DST

speedson transferpumpsenhancepump
life by allowingdlenlto be operatedat ~)
speed which will achieve tbe desired

waste flow rate while rumlillg the pump

near its best efficiency point.

(W[lC-SD-WM-DGS-006, Rev. 0),

Reverse flow can result from back

flushing prior to starmp al}d after

IWaste Preparation :md

ramsfer, hls[rumcnta[icm

and Cmltr[)l

(1.2 DST I&C, 2.2 Slurry

Pump)

I
k“astc Prepwz[ ion :md

ransfer

I
shutdown, drain h,wk due 10 tmnsfer Iim

holdup an(l elevatiOn diffemmces when (2,2 slurry Pump)

untp is shut off, and incomcct phase

Iconnection during wiring.

jWIIC-SD-WNd-DGS-006,R ev.0). ~

II
Minimization of feed batcb variability Waste Prcpmttioll alld

necessitatesthat the fransfer pump mnsfer
pemtes while the mixer pumps arc

operating to maintain a uniform wwte (2.2 Slurry Pump)
suspension, Operation of mixer pumps

must not cause the transfer pump to fail

r bend such that it can tmt be retrieved.

l(weAfrpelldixF.l .14)



Process step

Table 4-1. Process Needs AssessmetU for 241-AZ Tank Farm Sumorting Phase 1 Feed Deliverv

Qualittitivc process need Qualltitative tank-specific process need Basis

1
Monitor equipnlent to nmintain systcm

in operatiotl. (Note: for the currently
pkmmxl system, identiry impcmling pump

failure as soon as possible, Ttmstiir

umps should be instrumente(f, at a

minimum, to provide remote readout of

utnpnlOtOr amperage and shaft relational

speed.

I
I

I
I
l——

indication of hnpencling punlp failure

will he used to initiate preparation for
pump rcpl;umcm (wwtc ticcdw:mskrs

will usually be on the critical pJdI). (see

appelldix F. 1.15 regarding rmming a
transfer pump to failure)

Pump motor amperage may be obtained

dlrough the VFD, It provides itldication

of motor condition and pump operatitlg

parameters, Shaft rotational speed

provides indication of pump operating

parameters. Pump motor wincling and

bearing temperatures exceeding

equipment specifications can he

indication of impellding pump fkilure,

Affected systems

(applicahh! SSCS)

wrttmentatitm aml Control

.2 DS’T I&c)

18. Provide transfer system compotlen!s ~his isd,e maxunum waste dellsity ~tPrtpar~tionand

lc~pable of transferring waste with a density expected to be produced for transfer. IAM ?r

as high as 1.4 g/ml. Densitie$ greater than this generally

contain precipitated major sodium xdts. (2.0 DST Tratlsfer System)
HLW slurry transfers will generally be

less than 1.2 g/ml. (see appendix

F.1.18)

9. Provide transfer system components All waste will be on the basic side. Raw Waste Prepamtion tmd

L L

apahle of handlittg wastes with a pH of 7 water will have a pH as low as 7 (WHC- Transfcr

(TBR) or greater. SD-WM-DGS-O06, Rev. O). The pH of
raw water from the Columbia River (2.0 DST Trmtsfcr System)
typically ranges from TBD. (see

appendix F. 1.16)

10. Provide a transfer system wllich Water hammer can dttmage the integrity ‘W,istt Prcp,mnion aod

prevents the occurrence of water hammer of the transfer system and should be

L

ram fer

resulting from reconfigurarioll of the avoided to the extent possible by system

systenl during the transfer. design and operational controls. (2.0 DST TransferSystem)



Table 4-1. Process Needs Assessment for 241-AZ Tank Farm Supporting Phase 1 Feed Delivery

-P

Process step

0. Receive

olids Slurry

]to Tank

Qualitxive process need

1. Capability to flush the

msfer lines with illhibited

uer.

—
1. Do not overfill tank

[ 1

Quantitative tank-specific process need I Basis I Affected systems

(applicable SSCS)

Provide a diluent system to flush the Flushing of the tratlsfer lines is Waste Preparationand
ansferOneswithinhibitedwaterat necessaryto remove any deposited solids Trallsfer, Instrumentation

30 Lhnin (140 gal/rein) (TBR). and to flush Klgb icmic strength waste ancl Control, Utility

out of the litles to avoid line pluggage Distribution

alld minimize corrosion. The identified

I

flow rate provides the ability m flush the (1.2 DST I&C, 2,0 DST

transfer lines at a tlow rate that is ‘ratlsfer System, 3.2

tseeappendixF.1.3 a“dF.l ,4)

quiwdent to the Ictual Wmsfer ?ctivily. Chemical Addition system,

5.3 Raw Water)

The flush direction should be from Ihe

[

/

‘ he current W-314 design is configured Waste Preparation an(l

?plicable 241-AZ pump pit to the to drain from the HLW privatization rallsfer

rivatization Contractor facility (TBR). contractor interface back to 241-AZ,,

. . Interfaces with tbe privatization

ontractor have not been finalized.
12.3 P~ping Network, 3.2

Ctlem]ctd A(kfitioo System)
therefore assume d~at PHMC must

rovide tlusbing Capability. (see

Appendix F. 1. 19)

Flush transfer Iit]es with water volumes

I

be standard flush volumes are 1-2

I

Waste Preparatiml and

quivalent to 1.5 times the transfer line quiwdent line volumes. (see appendix ransfer, ImtrumentatiOn

lternal volume. F.1.17) and Control, Utility

Distribution

(1.2 DST I&C, 3.2

Chemical Addition System,

5.3 Raw W~ter)

Flush water inlet can be at the transfer

/ppendxF119) E;

he flush water will serve the s?rme

ump inlet or in the pump discharge line. urpose with eiO1er inlet point. (see

I
Provide ctnk level monitoring and alarm ank level monitoring is a standard

ystcms material balance approach for

monitoring progress of a waste transfer.

Material balance calculations are used

for detection of leaks or misrmnings per

HNF-SD-WM-TSR-O06, 5. 12.2.b. (see

able 4.2 Safety Requirement 7.S 1. 1)

blstrttmemNion and Control

(1,2 DST I&C, 4.0 DST

Monitor and Control

System)
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Table 4-1. Process Needs Assessment for ,241-AZ Tank Farm Supporting Phase 1 Feed Delivery.~..––——n. I

Y:r ; ‘r:;
Qmliauivc prwxss nuxl Qumtitative tm]k-sptcitic process need B:Isis

P2. Minimize gcnerdtion of 1. In 241-AZ at]d 241 -AY amks, provide a HNF-2783, .$lwvy Di,stri/mmrAfjcct.?on W ask Prepwatiml d

aerosols in 241 -AY ;md 24 l-AZ drop leg or other method of discharging Vcmi/ationS)wem, Utr~cceprably high

liquid beneatll tank waste surface. ra(liation fields would be produced in tbe

02-AZ vcntilalicm system ductwork and (2.3 Piping Network, 2,4

ipillg resulting from settling out of

aerosols generated by waste discharges

itlto the tank bexlspace.



Process step

1. safe

Norage

Table 4-2. Safetv Requirements Assessment for 241-AZ Tank Farm in Support of Phase 1 Feed Delivery.

Qualitative process safety
objective

1, Manage tlamntablc gas

azards

2. Manage poten[ial ignition

mrces that can initiate a tire

r namtm~ble gas defhgmtion.

Quantitative Tank-Specitic Process SafeV

Requirement

1. Reserved

2, Manage tanks AZ-101 and AZ-102 as

Facility Group 2 assigmnenrs.

3. Maitltain flamnuable gases

concentrations no greater than 25% of tbe

lower flamnutbility limit

1, Reserved

2. Flammable gas ignition source control:

for Tanks AZ-101 & AZ-102 are Facility

Group 2 requirements.

S?fety Basis Reference

INF-SD-WM-TSR-006, Rev, O,

:ection 5.9, Administrative Controls,

‘Iammabilily Controls

INF-SD-WM-TSR-O06, Rev, O,

,ectimt 5,9, Administrative Controls,

‘Iammability Controls

INF-SD-WM-TSR-006, Rev. O,

:ection 5. If), Administrative Controls,

g,nition Controls

Affected Systems

Waste PreparNiOn aml

Transfer, Imtrumemxion

and Com m I

(1.2 DST l&C, 2, I DC(XDI

Pump, 2,5 Supenlate

Pump, 3,2 ChemicA

Addilion System, 4.0 DST

Monitor and Control

Syste!ll)

Waste Prepwxion and

Transfer, Instrumemmtitm

and Control, Ventilation

(1,2 DST I&C, 1.3 DST

Ventilation, 3.1 Mixer

Pump, 4.0 DST Monitor

and Control System)

Waste Preparation and

Transfer

(2, I Decant Pump, 2.5

Supertvuc Pump, 3.2

Chemical Additkm System)



Process step

Table 4-2, Safetv Requirements Assessment for 241-AZ Tank Farm in Support of Phase 1 Feed Delivery.
———--. —

Qualitative process safety
ohjcctive

3. Motlimr flwnmahle gas
omxmratiom m prevent

efkwmtion

4. Provide ope~able transfer

ystem covers

:5. Provide service water
,ressure dekxticm

i6. Provide tramfer leak

Ietectioh

~uanti[mive Tank-Specitic Process Safety
Requirement

1. An active primary ventilation system

;lMll be operable for ?0 DSTS and AWF

anks

1. Reserved

1. Transfer system covers associa@

with structures that are physically

:onnected to an active waste tramfer

mmp not under administrative lock or

mder the control of AC 5.22, “Transfer

Syste!nCover Removal Controls” SIMH
>e onerable.

1. Service water pressure detection

lystcms [hat are physically connected to
m active waste transfer pump not under

administrative lock shall be operable.

1. Leak detection ill 80 process pits,

liversiml boxes, vmdt pits, and cleamtut

mxes physically ctmected to m active

waste tfimsfcr pump that is not tinder

idnlinistmive lock SIMO be operable,

Sitfety Basis Reference
I

Affcctcd SjNelllS

controI of airborne contanlimltion,

active ventilation also serves co
maintain flammable gas concentrations

below 25% of the LFL.

Limiting condhion for operation (LCO) VeMikNion,

3.2.1, active ventilation provides It1strt1111e11t21tiotl*MI

Control

(1,2 DST I&C, 1.3 DST

Ventilation. 4.0 DST

Monitor and Control

System)

!------–-—
HNF-SD-WM-TSR-O06, Rev. O. IWaste Premmttion and
Section 3,1,1, Lintiting Conditions for

Operation, Tratlsfer System Covers

HNF-SD-WM-TSR-O06, Rev, O,

Section 3. I .2, Limiting Cowiilions fbr

Operation, Service Water Pressure
Detection Systems

HNF-SD-WM-TSR-006, Rev. O,

Section 3,1,3, Limiting Collditimts for

Operation, Tramfer Leak Detection

Systems

Trmlsfer ‘

(1. 1 DST Structure)

Utility Distrihutitm

I1lslrtltlle)ltilti<~llam.1

control

I --
(1.2 DST t&C, 2.1 Decallt
Pump, 2.2 Slurry Pump,
2.5 Supermue Pump, 3.2

Chemical Addition System,
4.0 DST Monitor imd

Control Systmn, 5.3 R,iw

Water)

Imf rument;lfion aml

control

L--
(1,2 DST 1&C, 4.0 DST

Mol]imr alld Ccmtrol

System)



HNF-2941 ,

Revision O

45



Process S[cp

Table 4-2. Safety Requirements Assessment for 241 -AZ Tank Farm in Sutmort of Phase 1 Feed Deliverv,

S II. Prevel]t primary lank

overtillil}g

S12. Prevent subsurf:we

release of radbactive materials

due to leaks in multiple tanks.

Quan[itiuivc T;!nk-Specific Process Sal’.ty
Requirement

2. Waste temperature sIMII nOt exceed

121”C (250 ‘F).

I. Provide instrumentation, mcmitorinz

aml cOtltrols for service water to avoid

overfilling a waste tank in dle evem of a

water line break.

1. Provide primary tank ]Vdk detection,

catlklevel monitoring, and tenlperature

monitoritlg, and transfer colltro[s on

waste PH.

.1 .

T
———..

S;ifcty Bwis Rcftwnce Afl’wxcxl Systems

310 Safety Limit 2.1.1 VelltilatiOn,

Instrunlencarioll and

C(mtml

(1.2 DST I&C, 1,3 DST

Ventilation, 4.0 DST

Monitor and ComrrIl

Swml)

A service w:lter flow totalizer is

;pecified by tbe B1O (pg. 5.4-58) as a
meventative and mitigative SSC against

I water line break overfilling a tank.

:ontrols and Im[rurnenlation specified

3Y the BIO (pg.5.4-153) to prevent

md mitigate leaks resulting from tank

md tank component corrosion.

temperature monitoring prevents one

]ossible cause of tank failure and is a
?ossiblc indicator of tank hex up

wulthg from a leak.

ltlstrtltlletlt:tti<~ll :md

Control

(1.2 DST I&C, 4.0 DST

Monitor and Control

System)

It]strutl]et]t;!ticjtl and

control

(1.2 DST I&C, 4.0 DST

Mm)itor and Control

Systenl)



Table 4-2. Safety Requirements Assessment for 241 -AZ Tank Farm in Suouort of Phase 1 Feed Deliverv

A
--J

Process step

i. A&f

)iluen[ to
hdllk

5. Mix Tm~k

:tm[wl(s

Qualitative process s;lfety

objective

1. Prevellt commlitWiotl of

rvice water systems

1. Control cmk waste

. .
)uan[i[ative Ta!lk-Specitic Process Safety Safety Basis Referellce

Requirement

Prevent backflow of waste from active TSR Control LCO 3.1.2 requires that

Iaste transfer pump imo service water service water pressure detection

ystems tlrat are physically connected systems be operable. Flusbiwg system

uring transfer pressure switches and associated

interlocks with waste transfer pumps or

lalarttl qronseare”slxl to stop

J“
inadvertem uvtste flow intO tlmhing

systems in transfer-associated
structures that do not have covers. This

prevents potential leaks from

developing outside tbe transfer pith.

The pressure switches and associated

interlocks or alarm response also
prevent radioactive material from

contaminating the service wmer supply

system.

Tank waste temperature sbdl be HNF-SD-WM-TSR-O06, Rev. O,

ither: s90,6° C (195” F) in all levels of Section 3.3.2, Litlliting Conditions for
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.6 m (15 ft) of the waste and L102”C Tetnperature Controls, prevents tank
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runaway” accident (Organic Sah-
Nittttte Reaction)

r.—
Temperature cltmgeover time for OSD-T- 151-00007, rev H-19, Waste

olutitms in tanks shall be s5.5°C (10 temperatures are limited to prevent
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temperature gradients can cause

concrete deterioration and cracking.
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Qtumtitative Tank-Specific Process Safety
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Table 4-2, Safetv Requirements Assessment for 241-AZ Tank Farm in Support of Phase 1 Feed Delivery.

Safety Basis Reference

1. Temperature gradients of soluticm in

dnks sh;dl he Q102”C/m (55 ‘F/ft)
~itbin the solution aml at [he

;alutionktpor interface

1. Tank 241-AZ-101 air lift circulation

must he oper;thle when waste solutioll

temperature is >93 “C (200 ‘F) and

when sludge temperature is >1 10qC

{230 “F).

Vote: it is assumed tbul tbi$ will also be
,lppiiCdl/c10t(mk24I-AZ-102.

1,Provide itlsmtment air to weight factor

leak detection systenls at an appropriate
flow rate and pressure.

OS D-T- 151-00007, rev H-19, Waste

temperatures are limited m prevem

excessive stress to the primary tank at)d

structural degradation of tbe concrete

shell. High tenlperatures, rapid

temperature cycling atld extreme

temperature gradients can cause

coocrete deterioration and cmcking.

BIO Addendutn 1, Section 3.4.4,

Required to avoid a stedm bump, This

requirement is currently only

applic:thle m performance of tlle AZ-

101 Mixer Pump Process Test. lt is
assumed tllat a similar requirement. will

be in place during waste feeddelivery
activitiesfor both241-AZ agingwaste
tanks.

TSR Cmtrol LCO 3.1,3 requires
transfersystem leakdetectionsystem
to be operable cluring a transfer. If the
weight factor leak de[ectiou systems do

not receive instrument air O1eywill not

function,
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Control, Waste Preparation

and Trallsfer
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Pump, 4,0 DST Monitor

and Control System)
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mld Control, DST Utility

Distrilwti[m System

(1, 1 DST Structure, 1.2
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Monitor and Control

System, 5.1 Cmrlpressed

Air)

Utility Distribution,
ltls[rullletlt;ttiOtl and
c[)l>tr[)l

L..
(1.2 DST I&C, 4.0 DST

Monitor ml Control

System, 5. I Compressed
Air)

.



Process step

9. Tratlsfer

Solids Slurry

from Tank

I

Table 4-2. Safety Requirements Assessment for 241-AZ Tank Farm in Surmmrt of Phase 1 Feed Delivery.
—.

Qualitative process safety

objective

1. Monitor for leaks or Iiw

lisroutings

service water syslenrs

S3. Detect suhsurlke leaks
that rcmtiu suhsurtkx

1 -.

,,-- .- –--.._.____

@ntitative Tank-Specitic Process Safety Safety Basis Reference
Requirement

!. Perfbrm material balance calculations HNF-SD-WM-TSR-O06, 5. 12.2,b,

luring cacb waste trmtsfer, Calculations Timely detection of leaks or
hall be performed at 30 and 60 minutes mi.sroutings,

‘ollowing waste trallsfcr initiation and
:very 2 hours thereafter un[il rbe transfer

s complete (,mfety comtraint)

!.Provide instrument zir to weight hctor TSR ControlLCO 3.1.3 requires
eakdetectionsystemsatanappropriate transfersystem leakdetectionsystem
low r:lteandpressure. to be operableduringa mmsfcr. If the

weightfactorleakdetectionsystems do
notreceiveinstrumentair they will not
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I——— 1 —
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service water pressure detection

systems be operable, Fhlsbing system

pressure switcbcs and associated

interlocks with waste transfer pumps or
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systems in transfer-associated

structures that do not have covers. This
prevents potential leaks from

developing outside the transfer path.
The pressure switches and associated
interlocks or alarm resptmsc also

prevent radioactive material from

contaminating the service water supply

system.
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trmtsfer system leak detection systems
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1.-—–..
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Monitor :mclControl
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Table 4-2. Safety Requirements Assessment for 241-AZ Tank Farm in Support of Phase 1 Feed Deliverv,. . ~—
Process step Qualitative process sztixy Quantiaitive Tank-Specific Process Safety Safety Basis Reference

objective

Affected Systems

Requirement

S4. Mitigate transfer spray leak 1. Ventilmkm stack CAM interlock TSR Control LCO 3.1.4 requires that llls[rulllcrlt:ktiot~ and

systems shail be operahk ventilation stack CAMS and interlock control

sYste!nshe operable.The ventiladm
CAM interlock detects increasi,~g (1.2 DST !&C, 4.0 DST
ra{lological effluent release and stops Monitor and Ctmtml
dle vetttihltion exhaust ran on DSTS, system)
AWF amks, and actively ventilated

SSTS (C md SX tank fwms) within 10

minutes. Stopping tbc exhaust fan

protects against the continued

unfiltered release d’ radioactive and

toxic materials folknving the hrcacb of

the filter.
— —

10. Receive S 1. Control t?nk waste 1. Tallk waste temperature shall he HNF-SD-WM-TSR-O06, Rev. O,

Solids Slurry

V.milatioll,

tempemture either: s90.6°C (195”F) in all levels of Section 3.3.2, Llmitittg Conditions for Imstrument:]tiotl ml

into Tank the waste; or s90.6°C (195”F) in the Operation, DST and AWF Tank Waste Control, Wwte Preparation

top 4.6 m (15 ft) of dle waste and Temperature Controls, prevents amk and Tr:msfer

<102”C (215”F) in the waste below 4,6 bump or stem release event, protects

m (15 ft). ~gainst a postulated “chemical (1,2 DST I&C, 1.3 DST
runaway” accidetlt (Organic Salt- Ventiknkm, 3.1 Mixer
Nitrate Reaction) Pump, 4,0 DST Monitor

and Control System)
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5.0 WASTE PREPARATION AND TRANSFER SYSTEMS

The 241-AZ tank farm feed delivery system is graphically depicted in Figure 5-1. The

waste transfer routes from 241 -AZ-101 and 241 -AZ- 102 are depicted in red showing proposed

routings through the new transfer lines and valve pits defined under Project W-314 and

terminating at the HLW vendor interface. Diluent addition and primary exhaust routes are also

depicted in Figure 5-1. Appropriate new mixer and transfer pumps to support process needs

are shown in each 241-AZ tank. Current tank volumes and relative levels of sludge and

supernate are also shown.

5.1 MIXER PUMPS

Properly designed mixer pumps will perform the following functions:

. Degas the waste. In some of the waste tanks hydrogen gas (which results from

radiolytic processes) builds up in the sludge and crust layers and then is released

in a gas release event. Controlled waste degassing prevents the release event

from occurring during waste transfers.

. Mobilize and suspend/homogenize solids into the liquid thus allowing solid

materials to be transferred and removed from a tank.

. Provide contact between soluble solids (salts) and the diluent liquid in the tank

to aid in the dissolution process.

The alternative case in DeLozier (1998) identifies tanks 241-AZ-101 and 241-AZ-102 ~

as being retrieved as HLW feed. Only one of the mixer pump functions (solids suspension) is
required in these two tanks. These two tanks will also serve as HLW feed staging tanks for

additional HLW retrieved” from other tanks. Although the M&I contractor team no longer is
responsible for establishing sludge washing capability, the HLW feed must consist of relatively
homogeneous slurry transferred in batches as often as once monthly. Mixer pumps must be
installed in both tanks which can homogeneously suspend the solids now present in the tanks as

well as future HLW transferred to these HLW feed staging tanks.

5.1.1 Process Needs

The quantitative process needs which apply to the waste preparation and transfer

system, including mixer pumps, are summarized as part of Table A-1. The mixer pumps are

required to suspend the solids in tanks 241-AZ-101 and 241-AZ-102.

51



5.1.2

HNF-2941

Revision O

Existing and Planned Mixer Pumps

Project W-15 1 has installed two 224-kW (300-hp) mixer pumps into 241-AZ-101.

These mixer pumps will be tested during fiscal year 1999.

5.1.3 Comparison of Existing and Planned Equipment to Expectations

Based on sludge mobilization testing (Powell et al. 1995), the mixer pumps are

thought to be capable of mobilizing waste solids. It is important to note that a full scale test of

a two mixer pump systems ability to mobilize sludge has not yet been performed. There are

two mixer pumps located in tank 241-AZ-101, and a full scale test using this system is

scheduled to occur in May or June 1999.

A potential issue with the mixer pumps is that the intake and outlet of the mixer pumps

are located near the bottom of the pump. The sludge in at least some of the tanks is extremely
viscous, and will resist pumping. It is not clear from the current design how the pumps are to

be started either initially, or after a period of inactivity. If a sufficient amount of water cannot

be added to the tank near the inlet of the mixer pumps, it will be very difficult or perhaps
impossible to start the pumps without causing cavitation and potential failure of the mixer
pumps. It may be necessary to redesign the mixer pumps such that the intake is located in the

supernate and the discharge at the bottom to allow the mixer pumps to be started without
cavitating. Ideally, the mixer pump design would include two or more intake heights which

could be controlled such that the intake would remain in the liquid as the level in the tank were
drawn down.

,

5.2 TRANSFER PUMPS AND PIPING AND VALVE ROUTINGS

5.2.1 Process Needs

Table H-1 of the TWRSO&UP (Kirkbride et al. 1997) identifies the projected transfers

occurring in all tank farms through October 2011. The projected transfers are no longer fully
consistent with the alternative case identified in DeLozier (1998). Both the previous set of

transfers associated with sludge washing and the new set of transfers associated with DeLozier

(1998) are identified in Table A-2. The set of transfers consistent with DeLozier (1998) will

be examined as the set of transfers supporting waste feed delivery and all other relevant tank

farm operations specific to 241-AZ.
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Existing and Planned Transfer Pumps and Piping and Valve Routings

Table A-3 postulates a route for each transfer between tanks that is identified in

4-2 consistent with DeLozier (1998). Table A-3 identifies whether all transfer

equipment for tank to tank transfers either exists or is plamed based on best available
drawings, project documents, and other available information. Table A-3 is also used to

compare the existing and planned transfer route equipment to the process needs. This

comparison is discussed below.

5.2.3 Comparison of Existing and Planned Equipment to Process Needs

5.2.3.1 Comparison of Existing and Planned Piping and Valving Routings to Process

Needs. Table A-3 provides a transfer equipment availability matrix identifying whether

equipment is currently installed (and planned to remain installed rather than removed as part of

an existing project) or whether the equipment is within the planned scope of a project.

5.2.3.2 Comparison of Existing and Planned Transfer Pumps to Process Needs. All

plamed transfers from 241-AZ tank farm are slurry transfers with up to 200 grams of
unwashed solids per liter (DOE 1998). Table A-4 provides a transfer pump matrix identifying
whether a transfer pump is currently installed (and plarmed to remain installed rather than

removed as part of an existing project) or whether the necessary equipment is within the

plamed scope of a project. The type of pump plamed for each transfer is also identified as
well as the equivalent length of the transfer. The equivalent length of the transfer is used in
determining the adequacy of the particular pump in meeting the process needs. The equivalent

length is calculated by combining straight line length with length factors for various fittings
.’andbends. Equivalent length and overall changes in height (hydraulic head) for portions of the
various transfer routes is identified in Table A-5.

Of issue in the AZ tank farm is the current waste minimum in the tank. Both

24 I-AZ-101 and 102 currently have a minimum waste level of 1.6 m (64 in.) in the tanks as
listed in OSD-T-151-00017. The anmdus pump pits in each tank drain into tanks at a level of

1.63 m (64 in.) above the tank bottom. If the level in the tanks are drained to below 1.63 m

(64 in.), the anrmlus ventilation system may draw contaminated vapor into the amulus pump
pit, if the primary ventilation system is not operating but the amulus ventilation system is
operating.

5.3 CHEMICAL ADDITION AND FLUSHING SYSTEMS

5.3.1 Process Needs

Liquids are added to the waste or to the transfer lines to dilute the waste, disolve
soluable solids in the waste, adjust a characteristic of the waste such as pH, and to remove
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waste residuals from the transfer line. The liquids used consist of water with added caustic,

nitrite, or nitrate compounds to inhibit corrosion or to adjust the waste characteristic. It is

anticipated that most of the additions in tanks 24 I-AZ-101 and -102 will most likely consist of

water flushes, which are used to remove residual waste from the transfer lines, will likely

consist of dilute caustic and nitrite solutions. The dilute caustic and nitrite solutions are used

to prevent corrosion of the transfer lines.

The diiuent added to the tanks is introduced either at the transfer pump intake in the

initial stages of waste retrieval from the tanks that are full, or directly to the tank once the tank

level allows suficient volume to allow direct addition. The quantitative process needs

associated with the additions of diluent or flush are presented in Appendix A, Table A-1.

5.3.2 Existing and Planned Chemical Addition and Flushing System

The current flush system is not capable of delivering dilution water or flush solution at

the required rate of 530 L/rein, and the new chemical addition and flushing system design for

the 241-AN Tank Farm has not yet been completed. (Note: The 241-AN tank farm chemical

addition and flushing system will be used for dilution and flushing in the 241-AZ Tank Farm

consistent with Rieck 1998). For the purpose of this document it is assumed that the chemical
addition and flushing system design for ~he 241-AZ Tank Farm will be functionally identical to

the chemical addition and flushing system design for the 241-AP Tank Farm. The chemical
addition and flushing system design for the 241 -AP Tank Farm consists of a tank, heater(s),
chemical metering pumps, and piping systems to deliver the flush/diluent. The system is

designed to deliver up to 530 L/rein of chemical adjusted (NaOH, N%, etc.) water at a

~emperature up to 66”C.

5.3.3 Comparison of Existing and Planned Equipment to Process Needs

With the assumption that the 241-AN Tank Farm dilution system design will be

functionally identical to the 241-AP Tank Farm dilution system design, the system will be
capable of meeting the process needs identified in Table A-1.
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6.0 UTILITY DISTRIBUTION SYSTEMS

6.1 COMPRESSED/INSTRUMENT AIR SYSTEMS

The 241-AZ and 241-AY tank farms share a compressed/instrument air system which is

located in the 701-A Building. It consists of two large capacity air compressors with a large

capacity reservoir. Additionally, there are two emergency backups and generators. The

system is capable of providing sufficient air to the Air Lift Circulators in the Aging Waste

Facility (AWF). Therefore, any instrument air requirements will be easily met. This

equipment is currently installed and can be verified as meeting the requirements for performing

their safety significant functions.

The instrument air system supports the transfer systems into or out of the Aging Waste

Facility. It provides instrument air to the weight factor leak detection system which are
required to be operational per the Authorization Basis, technical safety requirement (TSR)

limiting condition for operation (LCO) 3.1.3, Transfer Leak Detection $stems. Normally

redundant air source may be required; however, the weight factor leak detection system is

backed up by portable conductivity probes.

The system also supplies air to an instrument enclosure (241-AZ-102A) and to various
other instruments. Refer to Drawing H-2-68355, Sheets 1-7, IEFD Tank Farm.

6.2 RAW WATER SYSTEM

Raw water is supplied via a raw water line and trucks. Tanker trucks transport hot raw
water used in 241-AZ tank farm. The raw water is then delivered to the transfer line or tank,
via the tanker truck booster pump and some sort of jumper or connection to the transfer line.

The use of “flush’’jumper connections or other means will require additional steps by

Operations to perform a flush after a transfer. Plamed transfers routes from the 241-AZ tank
farm m~y be as long as one mile. A one line volume flush would require approximately

30.3 m’ (8,000 gal) of raw water. Tanker truckers typical capacity is in the range of

15 to 19 m3 (4,000 to 5,000 gal). Therefore, two to three water trucks would be required to
perform the flush. Performing flushes on a routine basis, i.e., two to three times a month and

more, may be difficult for operations to support; therefore, additional equipment may be

necessary to ease the operational burden.

The raw water system in 241-AN tank farm is planned to be upgraded by Project

W-21 1 for 241-AZ-102 waste dilution and pipeline flushing (Rieck 1998). Although a specific

interface point has not been chosen, a number of options exist (Rieck 1998).
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6.3 ELECTRICAL DISTRIBUTION SYSTEM

The existing tank farms electrical supply may not be adequate to supply either the

process need maximum load or the schedule based maximum electrical load. The process need

load is more conservative than the postulated schedule load. The process need requires the

independent operation of retrieval equipment in each of the four 200 East Area DST farms.

This is equivalent to ruining two mixer pumps and one transfer pump in each farm, or, eight

224-kW (300-hp) mixer pumps and four 44-kW (60-hp) transfer pumps. The postulated

schedule load is based on the integrated schedules. The integrated schedules show that at least

once in each of the first three years of processing up to nine mixer pumps and one transfer

pump may be needed simultaneously to suspend and transfer solids.

The substation installed by Project W-151 is fed from 13.8 KV line number C8-L6.

The capacity of this line is approximately 7 MW and the existing average demand load is

approximately 3 MW. The power requirement for a pair of 224-kW (300-hp) mixing pumps
and a 44-kW (60-hp) transfer pump is about 640 KVA. The simultaneous operation of nine

mixer pumps (one set of mixers in each of 241-AY- 102 [four 112 kW (150 hp)], AZ Farm
[two 224 kW (300 hp)] and AN [or AW] Farm [two 224 kW (300 hp)] and one [224-kW

(300-hp)] mixer in AP Farm) camot be achieved. Load flow and voltage drop analysis of

13.8 KV line C8-L6 indicates that the line camot provide power to the postulated schedule
maximum TWRS load of nine mixer pumps and one transfer pump operating simrrhaneously

without experiencing excessive voltage drop in the tank farm area. The voltage drop will also

be excessive for the process need requirement since it is more conservative than the postulated
schedule load. To resolve this potential issue the possibility of transferring some tank farm
loads to other electrical suppIy lines in the area (lines C8-L5 and C8-L8 are the most likely

candidates) could be explored. Or, a more detailed examination of schedule constraints for

~imultaneous operation of nine mixer pumps could be examined and the process need for
independent operation of each farm can be modified. The load flow study is summarized in
Appendix F.3. 1. A load projection study is also in progress to evaluate the changes in other ~

loads on the distribution line in future years.

Project W-15 1 installed a substation that is adequately sized (1000 KVA) to support

operation of a portion of the AZ retrieval system, although power availability will be limited to

the concurrent operation of two mixer pumps and two transfer pumps for the combined AN
farm and AZ farm retrieval systems. The AN system will allow for the flexibility of running

one mixer pump in each of two tanks. If it is determined that simultaneous full speed mixing
with two pumps is required in both tank farms or more than two mixer pumps must be

operated in the 241-AZ tank farm (i.e., four mixer pumps total), then an upgrade of the
existing substation would be required. In addition, the modifications being made by project

W-21 1 will result in the existence of enough VFDS to operate four mixing pumps

simultaneously, and, again, the existing transformer is only adequate to run two mixer pumps

and two transfer pumps simultaneously. (However, it is uncertain at this time whether the

241-AZ tank farm ventilation system would be able to support the effects of heat input from

more than two mixer pumps operating at full speed [Rieck 1998]).
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Thus, in the event that more than two mixer pumps are required to be run

simultaneously in AN farm and/or AZ farm, the substation will require upgrading, including

replacement of the existing transformer with a larger one.

6.4 STEAM SYSTEM

No process needs for steam have been identified for 241-AZ tank farm. There is no

steam in the aging waste complex.

These steam coils do not support any transfer system process needs. Therefore the

steam coil non-operation is acceptable.
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INSTRUMENTATION, MONITORING, AND CONTROL SYSTEM

The mobilization, retrieval, transfer, pretreatment, staging, and delivery of feed to the

private contractor takes place within the DST system. Operations within the existing DST

system are controlled within the Basis of Interim Operation (BIO) authorization. Many of the

in-tank processing steps associated with waste feed delivery will require new equipment and

procedures for completion of the program objectives. These new operations must be

monitored and controlled to stay within an approved authorization safety basis as well as to

deliver waste feed within the constraints established by the Phase I privatization contract.

Successful waste retrieval and delivery of the proper composition waste feed to the

private contractor within schedule requires that in-tank processing and transfers be effectively
controlled. Development and implementation of a successful process monitoring and control

system requires that overall process operational needs be clearly defined. These process needs
consist of both objectives and constraints. Objectives are variables which are controlled around

an optimal value whereas constraints are variables which must fall within certain bounds.

Based on these control objectives and constraints, data requirements and variables to be

monitored can be established. Plans can then be put in place to gather the needed data and/or

provide monitoring instrumentation and control systems if existing systems are not adequate.

This section’ summarizes, develops, and documents the bases for a process monitoring

and control strategy which will provide for the safe and successful delivery of HLW feed to the

privatization contractor. The process monitoring and control strategy for each general process
activity is developed separately. A list of expected monitoring instrumentation is developed

for each process activity based on the control strategy. Each tank is then assessed individually
to determine if existing and plamed systems can successfully implement the monitoring and
control strategy. As part of this assessment, expected instrument ranges, accuracies, and

precision are developed. The basis for the process monitoring and control strategy is ‘
developed and documented in Appendix C of this document.

7.1 PROCESS MONITORING AND CONTROL STRATEGY

The following sections provide a proposed process control strategy for each of the

applicable process steps described in Section 3. Descriptions of the equipment, the sYstem
requirements, the instrumentation requirements, and the system operation (startup, normal, and

off-normal) are given for each process step.
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7.1.1 Safe Storage

Tanks 241-AZ-101 and 241-AZ-102 are DSTS designed to provide aging waste storage

space for high-level waste generated at the PUREX plant. To accommodate high-hear

generating wastes, air lift circulators, steam coils, and exhaust condensers have been installed

to minimize the probability of a loss of structural integrity.

The TWRS BIO requires that several systems and components used to monitor tank

conditions be operable to prevent or mitigate certain analyzed accident scenarios. These BIO

requirements provide much of the basis for the monitoring and control equipment needed to

ensure safe storage of the existing inventory as well as material that will be transferred to the

tanks as a part of future waste transfers. The current BIOS controls are used as the basis for

determining what will probably be minimum requirements. It is noted here that further

Authorization Bases (AB) requirements may be forthcoming.

7.1.1.1 Description of Primary Equipment. The primary equipment used to safely store

waste (other than the inner and outer tanks and supporting structures) include the following.

a. Active ventilation system. Equipment includes high-efficiency particulate air
(HEPA)-filtered air inlets to the primary tank (with vacuum breakers), amulus

air inlets, a recirculation system for cooling, tank pressure controls, variable
speed fans, and a common annulus exhaust with HEPA filtration.

b. Air lift circulators. Each tank has 21 air lift circulators installed. These

circulators are long, open-ended cylinders of varying lengths immersed in the
tanks’ contents. Compressed air from the instrument air discharges into the air
circulator and exits at the base of each cylinder causes a flow of waste from the

bottom to the top of the tank, thus mixing the contents.

c. Service water system. Filtered, raw water from the site water system is
available for priming, pump seals, and flushing for mixer and transfer pump
operations and can also be used to maintain waste temperature within

requirements. The BIO does not take credit for the availability of mixer pumps
during storage, but relies on the air lift circulators for the removal of “hot

spots” in the stored waste.

7.1.1.2 Description of Instrumentation. The instrumentation needed for monitoring and

control to ensure that wastes are stored safely are divided into two categories in the following

discussion. The measuring and control equipment (instrumentation) needed was determined by

evaluating the process step (safe storage) in more detail to establish needs and requirements

based on process needs (Table C-l), safety requirements (Table C-2) and postulated off-normal

operational occurrences (Table C-3). The resulting process parameters to be controlled are

captured from all three of the foregoing tables in Table C-4 in which the expected monitoring

and control approach is specified. The approach is, for the most part, at this point independent
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of existing or plamed instrumentation. The following discussion explains the rationale for the

selected monitoring and control approach in Table C-4.

Primarv Equipment Instrumentation

a. Active ventilation system. Instrumentation is needed to measure exhaust stack

air flow rate, presence of radiation in the exhaust stack, and differential pressure

across the inlet and exhaust HEPA filters for both the primary tank and animhrs

ventilation systems. Refer to Section 7.0 for details.

Exhaust stack air flow rate: The active ventilation system is required to be
operable at all times. Measurement and display of air flow rate will provide the

indication that the ventilation system is operable. Using an isokinetic air

sampler is recommended since the sampler is needed for radiation monitoring
[continuous air monitor CAM system] and air flow rate is available from the

same system.

Exhaust stack radiation: A continuous air monitor (CAM) to detect beta and

gamma radiation is required by the BIO. Presence of high radiation must also

be interlocked to trip the ventilation fan to preclude the release of
contamination. The CAM will alert the operator that HEPA filters have been

breached due to aerosoI saturation, high temperature (fire) or breakthrough (low
differential pressure). Radiation valties need to be indicated, recorded, and

alarm (hi) at greater than 10,000 cpm. (BIO TSR LCO 3.1.4)

HEPA filter differential pressure: High differential pressure is an indication
that the filter needs to be replaced before its capabilities degrade to the point of

failure. High differential pressure can be easily monitored with a differential ,
pressure transmitter, with displays locally and in a central control area.

b, Air lift circulators: Instrumentation is needed to measure instrument air supply
pressure and flow rates. The air lift circulators are required to be operable in
24 I-AZ-101 when the average waste solution temperature is greater that 88°C

(190”F). and when the sludge temperature is greater than 110”C (230”F). To

prevent excessive temperature gradients which in turn could lead to the release
of radioactive gases due to excessive boil-off rates (bumps). Pressure and flow

transmitters are needed to provide indication of pressure and flow values and

provide alarms for low pressure and low flow. No interlocks are required since
operator action will be required to re-establish the air supply. To satisfy LCO

3.3.4, when the air supply is inoperable, mixer pump operation must stop, cover

blocks must be in place, the primary tank ventilation system must be operating,
and the circulators must be returned to operable status within 20 hours.
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c. Service water system. The service water system supplies filtered raw water and

raw water with added inhibitors for use as tank waste dihrent; mixer and transfer

pump initial column fill, seals, flushing, and decontamination; transfer piping

flushing; and slurry transfer diluent. The system can also be used for tank

waste temperature control during the “safe storage” process step along with

mixer pump needs if the latter is used to keep temperature gradients within

limits. Instrumentation needed for the service water system includes pressure

indication and alarms to determine system operability and a water flow totalizer

(TSR AC 5 .21) to preclude overfilling of the primary tank. The latter will be

used in conjunction with primary tank level readings.

Tank .%ecific Instrumentation

a. Primary tank: The following instrumentation is needed to monitor and control

parameters required to maintain the tank’s integrity and to mitigate flammable
gas and tank “bump” concerns regarding the waste.

Vapor space pressure. The air space between the top of the waste and the tank’s

dome must be monitored for pressure. The pressure must remain negative, i.e.,
<0 m (O in.) of water (vacuum), (Ref: TSR Bases B 3.2.1). Vapor space

pressure is the primary indication of proper operation of the active ventilation
system (TSR Bases B 3.2.1). An absolute pressure transmitter with remote
indication, high and low alarms, and a recorder (to record trends) are needed to

instrument vapor space pressure.

Hydrogen gas monitoring system. The 241-AZ tanks are classified as Facility

Group 2 which means that they are subject to large induced gas release events

(GRE) but a small spontaneous GRE. This means that operations such as ,
mixing that disturb the waste (induced GRE) have the potential to release
quantities of flammable gas into the vapor space that would exceed 25 percent of

the lower flammability limit (LFL). Also, the effects of a spontaneous GRE
(undisturbed waste) would not be sufficient to cause the vapor space to see
greater than 25 percent of the lower flammability limit (Ref. TSR AC 5.9).

Although several flammable gases could be released, analysis shows that a limit

of 7500 ppmv of hydrogen accommodates concentrations of mixtures of
flammable gases (BIO 5.3.2.14).

A hydrogen monitoring system that withdraws samples from the tank vapor
space is needed with hydrogen concentrations verified by sampling at least once

each 72 hour period. (Ref. TSR LCO 3.2.1) A continuous sampler is

recommended to better establish trends. Hydrogen concentrations need to be
indicated, recorded (with trending capability), and alarmed when they exceed

7500 ppmv.
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Waste temperature, The BIO limits waste temperatures to less than 91 “C

(195°F) in all levels of the waste OR to less than 91 “C (195”F) in the top 4.6 m

(15 ft) of the waste and less than 102”C (215°F) in the waste below 4.6 m

(15 ft). This requires temperature detection at various levels within the waste.

Under static conditions, temperature should be measured at the supernate layer,

in the sludge layer, and at the air lift circulators (when they are in operation).

Additional measuring locations will be needed for process steps of mixing tank

waste and transferring waste from the tank. Temperature monitoring of the

waste includes obtaining, transmitting, receiving, recording, and displaying

temperature values with alarms set so as not to exceed the LCO limits. The

required accuracy is+ 0.6°C (1 “F) according to WHC-SD-W3 14-ES-007

(Trade Study for Tank Waste Temperature). The expected accuracy using

thermocouples would be about+ 1.6°C (2,8 “F). In order to obtain the

required accuracy, resistance temperature detectors (RTDs) are needed to obtain

the temperature values.

Primary tank level monitoring. During the safe storage process step, waste

level in the primary tank is required, in conjunction with primary tank leak

detectionand waste temperature, to prevent subsurface release of radioactive

materials due to leaks in multiple tanks (TSR AC 5.21). Tank level is also
required to prevent overfilling of the tank and to prevent uplifting of the bottom
(insufficient heel). The level of tank contents needs to be through direct means

to ensure that an accurate value is obtained that is independent of layering in the

tank and the condition of the interior tank wall. The recommended approach is
to use a float attached to a sensing system in a riser, similar to ENRAF’”
equipment used for chemical storage tanks. The level values need to be

indicated (displayed), recorded, and alarms set at 1.6 m (64 in. ) (lo), 9.25 m
(364 in.) (hi), and 9.40 m (370 in.) (hi-hi, safety limit). High alarm needs to be

interlocked to shutdown diluent addition while the low alarm is interlocked to ‘
shutdown an operable transfer pump.

b. Secondary tank: The following instrumentation is needed to monitor and
control parameters required to detect leaks from the primary tank, transfer line
mis-routings, and to maintain temperatures within limits that maintain primary

and secondary tank structural integrity.

Annrslus liquid level. Any waste leakage from the primary tank will be

collected in the amuhrs where it is chameled to the outside of the secondary

tank. Leak detector (conductivity) probes are needed to detect a liquid leak and

must be set within 2.54 cm (1 in.) of the bottom of the anmdus (TSR LCO

3.2.6). At least one probe must be operable at all times. The presence of a

liquid is conveyed to the operator via audible and visible alarms.
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Radiation level. The second method of leak detection is the monitoring the

amtdar space for gamma radiation. Radiation is monitored using a CAM that

obtains a sample of the amulus ventilation exhaust downstream of the HEPA

filters. The CAM provides indication over a range of O to 10,000 dps with a

high radiation alarm set at 4,000 dps (WHC-SD-W3 14-ES-008, Trade Study for

Leak Detection). The high alarm is interlocked to shut down the arrrudus

ventilation fan,

7.1.1.3 Description of Other Support Systems. Not applicable to this process step.

7.1.1.4 Description of System operation. See Section 7.1.1.2 above. Degassing the waste

is not applicable to 241-AZ tanks.

7.1.2 Process Step: Degas Feed

Degassing the waste is not applicable to 241-AZ tanks.

7.1.3

7.1.4

7.1.5

Process Step: Settle Solids

Settling solids is not applicable to 241-AZ tanks.

Process Step: Dissolve Solids

Disolving solids is not applicable to 241-AZ tanks..

PROCESS STEP: MOBILIZE AND SUSPEND SOLIDS

The purpose of the mixer pump is to mobilize greater than 90 percent of solids initially
in 241-AZ-101 and greater than 60 percent of the solids initially in 241-AZ-102. In addition,

these mixer pumps will be capable of mixing greater than 99 percent of solids transferred from
tank 241-AY-102.

7.1.5.1 Description of Equipment. Two Mixer pumps will be installed in tank 241-AZ-101

and 241 -AZ- 102. Each pump will be capable of rotating between 0-180° such that the

discharge nozzles can be aimed in any radial direction in the tank. The Diluent system will be

a skid mounted system consisting of caustic metering pumps, caustic supply truck bay, eye

wash down center, caustic storage tank heating system, and encased pipes for caustic delivery

to the 241-AZ tanks. Table C-5 tabulates the monitoring and control instrumentation

parameters needed in support of Phase 1 delivery. Table C-6 tabulates the monitoring and
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control equipment available for 241 -AZ tank farm in support of Phase 1 feed delivery.

Table C-7 summarizes the basis for adequacy of the existing equipment and any comments.

7.1.5.2 Description of Instrumentation

7.1.5.2.1 Mixer Pump Instrumentation. Each mixer pump is instrumented to

provide the following monitoring and control capability. In addition, each mixer pump will

have safety interlocks integrated in the controls to ensure tank integrity at all times.

Each Mixer pump will have following instrumentation:

a. Speed Control- Variable frequency drive to adjust mixer pump speed from

58 percent to 100 percent of full speed.

b. Motor winding temperature - to indicate pump motor temperature

c. Motor Bearing temperature- to indicate pump bearings temperature.

d, Motor Current: -to indicate pump current usage.

e. Nozzle Position Indication- To provide indication of mixer nozzle position
orientation.

7.1.5.2.2 Instrumentation Specific to the Tank

aa. Tank Temperature - To monitor tank temperature at various levels and locations
to provide temperature gradient and differential temperature information. ,

ab. Tank Dome Pressure- to monitor tank pressure.

ac. Tank Content Consistency- To verify liquid and sludge in the tank has been
mixed uniformly over the length of the liquid level.

ad. Tank Level- to provide tank level indication.

ae, Radiation Monitoring- To monitor radiation level changes during mixer operation.

7.1.5.2.3 Diluent Systems Instrument Description. Diluent system - Provide diluent

in the tank for flushing or reducing the solid content of waste for transfer. The dikrent system

is a major system and must meet the following meet the following requirements:

. Diluent liquid will have pH and conductivity controlled to meet specific

parameters which are to be determined.
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. Diluent system will provide liquid at 5.8 kPa (70 psig) pressure at mixer pump

intake.

. Diluent liquid will contain solids less than 30 wt%.

. Diluent system will have the capacity to dilute the waste such that a minimum

velocity of 1.2 m/see can be achieved.

. Transfer system will be designed such that it will not exceed operating

pressures and maintain the minimum critical settling velocity of >1.2 m/see

(4 ft/see).

. Dihrent system monitoring and controls will use state of the art PC based system

for data transmission and trending

The Diluent system will have the following instrumentation

. pH monitoring and/or Conductivity Monitoring -to ensure diluent liquid meets
corrosion specification.

. Pressure Monitoring at tank inlet.

. Flow Totalizer (Non Resettable).

I
. Caustic temperature monitoring.

7.1.5.2.4 Description of Other Support Systems.

1. Service Water System- To provide water for mechanical seals, initial column fill

prior to mixer pump operation, and for sparge ring operation.

2. Tank HVAC system- To maintain tank dome at negative pressure.

3. Tank Imaging System- To monitor internal tank operations or component

integrity.

4. Air Lift Circulation System- To maintain sludge temperature below 110 “C

(230 ‘F) and waste temperature below 88 “C (190 ‘F).

7.1.5.3 Description of System Operation.

7.1.5.3.1 Mixer Pump Operation.
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Mixer pump(s) can be operated at any time provided sufficient net positive suction head

(N,PSH) is available or per an approved operating procedure. If the transfer pump is
operating, mixer pump(s) speed may be automatically reduced.

Prior to startup of mixer pump, liquid will be measured by ENRAFT” instrument. To

protect the ENRAFT”, the float will be retracted out of liquid and locked in safe position (below

High- Level alarm ).

On the initial startup of the mixer pump(s), or after any prolong ideal period when

intakes may be immersed in a layer of sludge, flush water or diluent will be added in the mixer

pump suction area to dislodge any sludge to avoid motor over current trip or locked rotor trip.
Service water may be added to the mechanical seals to ensure seal life and allow proper seal
operation and to the sparge rings to ffush the nozzle

Mixer pumps will be started from the VFD control panel. The mixer pump speed

should be controlled by a programmable logic controller (PLC). During mixer pump
operation, the following parameters will be monitored at various locations.

AT VFD PANEL

. Motor Current and Voltage

. Motor Winding Temperature
● Motor Bearing Temperature
. Motor Speed

AT PLC and TMACS

. Liquid and Sludge Temperature from thermocouple tree (MIT)

. Tank Dome Pressure

. Tank Dome Radiation Level

. Liquid/Solids sludge level monitoring

. Motor current, winding temperature, motor bearing temperature, motor speed,

and motor/pump vibration

. System alarms monitoring
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Normal Op eration

Mixer pump speed will be controlled by a PLC. The PLC based control will have an

industrial PC with Pentium’” processor with visual monitoring and control capability. Visual

monitoring will be in the graphic format to assist an operator to get an information instantly by

depressing a function key. The graphic screen displays will be arranged as follows:

1. Overall system configuration showing mixer pump, nozzles, mixer pump status-

On/OFF, etc.

2. Mixer pump screen display will have:

Motor status -ON/OFF lights

AUTO/REMOTE/LOCAL switch

Motor current

Winding temperature

Bearing temperature

Vibration indication and alarm indication

Nozzle position indication

Service water pressure and flow.

Mixer pump speed will be increased in steps until the desired pump operating speed is

obtained. The MIT temperatures will be monitored for readings that indicate a 5.6 “C
(10 OF)/hr change or a maximum heat up rate limit of 11 ‘C (20 OF)/day will be exceeded. In

addition temperature will be monitored to ensure that temperature gradient does not exceed
\OO”C/m (55 OF/ft) within the solution or at the waste liquid/vapor interface. If any of these

limits are approached, mixer pump operation may be modified accordingly or other corrective
action may be taken, e.g., operation of air lift circulators. The ramp up rate and the

temperature monitoring frequencies need to be developed.

Once temperatures are within allowable limits, speed will be increased and mixing will
continue until temperature readings on the MIT over the entire length show uniform

temperature. The required tolerance on the temperature readings is to be determined. Mixer
pump operation may be stopped for tank level monitoring by the ENRAFT”. In addition,
during mixer pump operation, the tank imaging system may be used as well as the ultrasonic
interface level analyzer (URSILLA). The tank imaging system may be required for various

purposes, e.g, visual observations of components, tank level changes, etc. The URSILLA will

be used to detect a liquid/solids interface for a determination of mixing effectiveness.

Off Normal

Mixer pump operation will automatically stop on the following events:

. Electrical power failure.
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. Loss of mechanical system integrity, e.g. pipe break, ALC failure, etc.

. Seismic Event,

. Emergency STOP (Manual operator action),

7.1.5.3.2 DiIuent System Operation. The purpose of diluent addition is to dissolve

solids, provide flush water, prevent pump cavitation, and to maintain waste temperature within

allowable limits. Diluent will be added to the tank in the last two transfers to be made to the

privatization contractor.

Dihrent will be added to the tank at a predetermined tank level which yet to be

determined within a tolerance which is also yet to be determined or where pump cavitation

begins Prior to addition, diluent will be analyzed to verify that pH is at an appropriate level.

Diluent will then be added to the tank by opening/closing of appropriate valves. Flow totalizer

in dihrent discharge line and tank level will be monitored. When flow totalizer indicates

379 m3 (100,000 gal), diluent addition will cease. Concurrently the waste temperatures from

the MIT will be monitored. The mixer pump “may be in operation during this process or may
nor operate until the dihrent addition is complete.

If dihrent addition terminates due to manual operator action or equipment /component

failure, diluent flow totalizer will not be reset until it reads 379 # (100,000 gal).

7.1.6 Process Step: Sample Waste

The waste contained within 241-AZ-101 and 241-AZ-102 needs to be characterized

~efore it is transferred to the privatization contractor. Characterization will be done by
analyzing samples of the waste for chemical constituents, pH, density, viscosity, and other

parameters in accordance with existing Data Quality Objectives (DQO). Representative ‘

samples (200 grams of solids) will be provided to the privatization contractor at least 30 days
prior to the first transfer of the waste to the contractor’s feed tank. These samples will be used
to ensure compatibility between the sending and receiving tank inventories and to confirm that
waste composition is within contract specifications.

7.1.6.1 Description of Primary Equipment. The waste sampling system needs to have the
following capabilities:

a. Obtain grab samples from any level within the waste

b. Obtain multiple samples from the same location

c, Be able to handle waste of varying specific gravities (1.0 to 1.5) and densities

d. Transfer samples to a shielded container for transport to an analysis facility
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e. Be easily and reliably decontaminated and cleaned so that multiple samples

remain truly representative of the in situ waste

In addition, the waste sample must be extracted through an existing riser keeping

radiation and contamination as low as reasonably achievable (ALARA). Sample labeling must

be provided to satisfy chain of custody and traceability requirements.

7.1.6.2 Description of Instrumentation. No permanent instrumentation is required in

addition to that specified in 7.1.6.1. Radiation can be ascertained using portable equipment.

Analytical instrumentation will be provided by the laboratory doing the required analyses and

will be dependent on the characteristics of interest. Parameters which may considered include

density, viscosity, percent entrained soIids, concentration of sodium, pH, etc.

7.1.6.3 Description of Other Support Systems. Potentially, support systems that could be

needed include dry air or nitrogen (see in-tank camera discussion in Section 7.1.5) and service
water for flushing or decontamination.

7.1.7

7.1.8

7.1.9

Transfer Liquid from Tank

Transfer of liquids from tanks is not applicable to 241-AZ tanks.

Receive Liquid into Tank

Receipt of liquids into tanks is not applicable to 241-AZ tartks.

Transfer Solids Slurry from Tank

The purpose of the Solids Slurry Transfer system is to transfer the solids slurry to the

privatized vendor for processing. Solids slurry transfer system will be operated once the 241
AZ tank contents are properly mixed

7.1.9.1 Description of Primary Equipment. Slurry transfer system consists of Slurry

transfer pump(s) and above ground (properly shielded) encased transfer line.

7.1.9.2 Description of Instrumentation. Slurry transfer line will be instrumented to provide

following monitoring and control utilizing state of the art PC based system. In addition, it will

have an automatic interlock from other dependent systems to ensure that transfer operation will

not jeopardize the equipment and persomel safety, as well as will not create an environmental

hazards.

72



HNF-2941
Revision O

7.1.9.2.1 Transfer Line Instrumentation

● Transfer line pump discharge pressure monitoring and Low and High pressure

alarms and trip.

. Flow monitoring and totalizer (Non Resettable automatically).

. Leak detection monitoring system at 305-m (1,000 ft) spacing, and at either end

of pipe, with automatic trip function.

. Transfer line pressure monitoring along the length of pipe to monitor evidence

of Settling of solids (pipe plug).

7.1.9.2.2 Transfer Pump Instrumentation

. Speed Control-VFD to adjust pump speed from 58 percent to 100 percent of

speed.

. Motor winding temperature- to provide motor winding temperature information.

● Motor Bearing Temperatire- to provide bearings temperature information

● Motor Current and Voltage- to control pump speed,

. Motor Vibration- to indicate occurrence of cavitation.

7.1.9.2.3 Other instrumentation required for slurry transfer

. Tank level monitoring-to indicate and provide trip function.

7.1.9.3 Description of System Operation. Solids slurry from tanks will be transferred to
privatization contractor by an encased above ground pipe. This pipe will have berm around it
to reduce radiation dose to the workers in the vicinity, and its size will be based upon the
velocity of transfer which will ensure that, once the transfer is initiated, it will not accumulate

solids on the pipe walls.

Slurry transfer will be done in 379 to 1140 r# (100,000 to 300,000 gal) batch and will

be terminated, in normal operation, when the tank level reaches mixer pump’ inlet.

7.1.9.4 Other systems required to be operational during slurry transfer.

. Dih.rent/flush system - to provide enough diluent volume to flush transfer lines
after transfer is completed or when the pump trips due to protective interlock
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actuation.

7.1.9.5 Slurry Transfer System Description. Slurry Transfer System will have the

following operational modes.

7.1.9.5.1 Ready Mode. In this mode, all pump status, valve status, system

instrumentation- pressure, flow, leak detection, tank level, will be displayed. Automatic

system operation may be required. In addirion, mixer pump and dilution system status will

also be displayed.

7.1.9.5.2 Dilution/Flush Mode. In this mode, dilution system will be checked for its

readiness to supply enough quantity of diluent/flush liquid at required discharge pressure and

volume.

7.1.9.5.3 In Tank Recirculation Mode. In this mode the transfer pump will be

started and the liquid will be recirculated back to the tank. During this operation pump

operation may be adjusted to optimizing waste transfer to the privatization contractor.

7.1.9.5.4 Transfer Mode. In this mode, the transfer will be initiated to the

privatization contractor. During this mode, transfer operation, transfer line, and tank level

parameters are monitored. When flow totalizer indicates total volume transferred is equal to a

set point, transfer to the privatized contractor will be stopped. At this point the transfer pump
discharge may be automatically recirculated for a period of time before a trip or stop action

occurs. When the transfer operation is stopped, flushing may be initiated to flush the transfer
line. In addition, transfer operations may be interrupted by a transfer line leak detection
system trip, transfer pump motor trip, power loss, or other events. The flush of the transfer

‘system may also occur for these events. At the end of flush operation, flow totalizer reading
will be taken to correlate the volume transfer with privatized contractor tank volume data. ,

7.1.10 Process Step: Receive Solids Slurry Into Tank

As a part of inter-tank waste transfers, 241-AZ-101 and 241-AZ-102 will receive waste
from other storage tanks for interim storage and treatment prior to transfer to the privatization
contractor. The major instrumentation need during the transfer itself is to ensure that the

receiver tank (24 l-AZ- 101 or 24 l-AZ-102) is not overfilled. Other process steps apply to this

situation once the waste is received, specifically safe storage (7.1.1), add diluent to tank
(7. 1.5), mix tank contents (7. 1.5), and sample waste (7. 1.6). This process step, receiving

solids slurry into tank, contains no additional monitoring and control equipment beyond that
described in the above sections.

7.1.10.1 Description of Primary Equipment. The primary equipment needed for this

process step are the tanks and comected piping, pits, diversion boxes, and a drop leg on the

fill line (or other method of discharging liquid below the tank waste surface) to minimize
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generation of aerosols.

7.1.10.2 Description of Instrumentation. The only instrumentation pertaining directly to

this process step is that necessary to monitor the level of waste in the tanks. This

instrumentation, described in detail in Section 7.1.1.2, should be a float attached to a sensing

system in a riser (ENRAF’” system). The level values need to be displayed, recorded, and
alarms set at 9.25 m (364 in) (hi), and 9.40 m (370 in) (hi-hi, safety limit). High alarm can be

used by the operator to terminate the waste transfer and to shut down any diluent addition.

7.2 SUMMARY OF PROCESS MONITORING AND CONTROL ISSUES

Issues specific to instrumentation, monitoring and control are summarized in Table 2-2.
These issues were developed only for existing equipment and planned equipment where project

scope is definite and definitive design is proceeding. Additional issues may arise as project
designs mature.
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8.0 VENTILATION SYSTEM

8.1 PROCESS NEEDS

The quantitative process needs in Table 4-1 and the safety-related requirements in

Table 4-2 of this document which apply to the ventilation system are summarized in Appendix

D. The primary ventilation system must remove heat, air, evaporated water and evolved gases

from the primary tank. The annulus ventilation system must remove heat and moisture and

sweep the amular space to radiation detectors.

8.2 EXISTING AND PLANNED EQUIPMENT

The original AWF primary ventilation system was replaced by a new ventilation system

(241 -AZ-702) provided by Project 702-AZ (W-030). The primary tank ventilation system

contains individual controlled air inlets and a common ventilation off-gas exhaust for the four

AY and AZ Tank Farm waste tanks (24 I-AY-101, 241-AY-102, 241-AZ-101, and 241-AZ-
102), The individual tank air inlet consists of a heater, pre-filter, HEPA filter, flow control

valve, A recirculation ventilation cooling system is provided for each waste tank to help

reduce emissions and remove heat generated in the tanks. The cooling equipment includes a
condenser, moisture separator and recirculation fan for each system. Heat is rejected the

recirculation condenser cooling system which consists of an evaporative fluid cooler, two
circulation pumps, an expansion tank, an air separator, and instruments for monitoring the

closed loop cooling system.. Each tank is manifolded into a common exhaust stream. The

combined exhaust stream from all four tanks flows through a condenser and then through a
high-efficiency mist eliminator (HEME) to eliminate any water droplet carry over into the
filter system, Upon exiting the HEME, the gas stream is heated by electric heaters to protect
the downstream HEPA and HEGA filter banks. Each bank consists of two HEPA filters and’a

High-Efficiency Gas Absorber (HEGA). The ventilation gas stream, after passing through one

of the two filter banks, is exhausted by one of two exhaust fans up the exhaust stack to the
atmosphere. One fan is in standby while the operating fan maintains a vacuum on the four
storage tank vapor spaces.

The annulus system for the 241-AZ tanks is a combined system for both tanks. At this
time the annulus system is not operational and leak detection for the primary tank is provided

by conductivity probes in the tank amuhrs. Next year plant maintenance plans to restore the

system to operation under its original configuration (one for one replacement of failed
components). It is not known at this time if the Project W-151 mixer pump tests will require a

functional annulus exhaust system or if the system will be functional to support the testing.
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8.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO

PROCESS NEEDS

8.3.1 Primary Ventilation Exhaust Fan

Suspension of solids within the Aging Waste Facility tanks is provided by operation of
mixer pumps. The mixer pumps generate heat which in turn increases water and particulate

generation. The ventilation system must be adequately sized to accommodate the tank mixing

operations during Phase 1 privatization feed delivery by removing heat, particulate, and water

while maintaining vacuum within the tank headspace. Table D-1 identifies that the existing

primary ventilation exhaust fan is not adequate to provide the necessary level of vacuum and

too much air in leakage is occurring into the Aging Waste Facility tanks to allow control of the

ventilation flows through each tank.

8.3.2 Primary Ventilation System Filter Train

During operation of the 241-AZ-702 (W-030 upgraded) system, there have been two
instances where the filter plenum housings have had moisture collection problems. When the
system initially started up the sealpot drain line tie in at 241-15 l-AX catch tank was blocked

and liquid flooded the sealpot and backed up into the filter plenum housings. The next time
moisture collected in the filter plenum housings the condenser and HEME in the 702-AZ

building were operated in a by-pass mode and after 4 days approximately 132 L (35 gal) had

accumulated in the housing. The operations engineers stated there was no time for plamed
butages of the condenser and HEME because of the flooding problem and a redundant system
(condenser and HEME or just HEME) would be desired.

The primary ventilation system HEPA and HEGA filter plenums are not in compliance
with ANSI N509, Section 5.6.2. “The drain system shall be designed so that no unacceptable

backup of liquids into the housing will occur” and “Each housing compartment shall have floor
drains which meet all allowable air leakage criteria. ” Both filter housings should have drain
capability added for all compartments.

8.3.3 Equipment Installation and Removal from Aging Waste Facility Tanks

Equipment (thermocouple tree, transfer pumps and mixing pumps) will require

installation or removal from the DST which will create openings in the DST dome to
atmosphere during this operation. To insure the containment of the DST vapors, a negative

pressure in the tank dome needs to be maintained. The largest riser in the DST dome is 1.07 m

(42 in.) in diameter which has an area of 0.89 ~ (9.6 ft2) open to the atmosphere. The
existing ventilation system may not have enough capacity to insure that the tank dome can be

maintained at a negative pressure and perform all its other functions for the other three tanks in
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the system.

8.3.4 Slurry Dktribution

An evaluation was performed (Kriskovich 1998 Draft) stating higher radiation in the re-

circulation module was occurring due to aerosol/moisture settling out in piping, ductwork and

equipment. The report concluded in order to reduce the radiation buildup in the re-circulation

modules a dropleg or some other method of transferring directly into the tank contents is

recommended over the current practice of using a slurry distributor.

8.3.5 Annulus Ventilation System

The armulus system for the 241-AZ tanks is a combined system for both tanks. At this

time the amulus system is not operational. It is not known at this time if the mixer pump
operation will require a functional ammlus exhaust system or if the system will be functional to

support mixer pump operation.

8.3.6 Air In Leakage and Vacuum Control

The primary tank air inlet stations are not now in operation and are valved shut. The
irifet air is from air lift circulation (if operating) and outside air drawn into the tank through pit

cover blocks, risers or uncapped transfer lines that are open to other sources such as the
,!241-AX-152 diverter station. Air in leakage and vacuum level can not be well controlled

under the existing configuration.

8.3.7 Thermal Analysis of Tank 241-AZ-101 Waste Removal

A preliminary thermal analysis (Appendix E-1) of tank temperature rise with mixer

pump operation in tank 241-AZ-101 predicts a temperature increase of 17°C (31 “F) after 138
hours of operation associated with the first transfer of slurry to the private contractor. This

preliminary calculation does not account for temperature profiles within the non-convective

layer of solids at the bottom of the tank. Upon settling, this solids layer is expected to rise in
temperature above the bulk temperature of the solution (i.e., higher than the temperature

increase calculated in the preliminary calculations).

79



HNF-2941

Revision O

This page intentionally left blank

80



HNF-2941

Revision O

9.0 SAMPLING SYSTEM

Waste sampling activities in the 241-AZ tank farm will be required prior to transfer to

the BNFL facility. The need for sampling before a waste transfer is required per the BNFL

Interface Control Document (ICD) (BNFL 1998). All tanks in the 241-AZ tank farm have

adequate numbers of free risers to allow sample taking, The ICD allows the use of grab

sampling or core sampling. As a precondition of sampling the mixer pumps are to be run to

mobilize the tank waste.

The use of grab sampling and or core sampling will be established for each tank waste
based on the characteristics and capability of the sampling systems. Per the ICD:

“Immediately following the shutdown of the mixer pump, approximately equal volume

grab samples of waste material will be obtained from every two feet of waste height

from below a single riser for a grab sampling technique. (For a core sampling
technique a core the (sic) entire height of the tank waste will be obtained.) The total

sample volume, will meet the sample volume needs for: analysis of the tank waste to

support feed certification, a sample to BNFL, and archive sample materjal. The tank
waster sample provided to BNFL will contain at least 200 grams of solids. Tank waste

conditions such as temperature and tank volume will be identified at the time of

sampling. Tank sample material will be stored in archive until treatment service has

been completed and the IHLW waste products have been accepted by DOE. ”

In addition there are several other additional requirements that must be satisfied including:

. Prepare a composite Tank Waste Sample.

. Analyze Sub-samples to verify Composition; at least 3 sub samples of the ‘

composite sample will be used for feed certification analysis.

. Certify Tank composition and inventory the feed by combining information on
the tank volume and tank waste composition.

Volume to be measured by use of the ENRAF, 854 ATG level detector

Tank waste composition to be reported to an accuracy as stated in section
4.3.4 I the ICD.

● Provide certification that tank waste meets the requirements of section 8 of the

ICD.
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It is noted here that the grab sampling and the core sampling systems and, procedures

are well developed. However, it is not known at this time where the waste will be certified.

In addition the time requirement to have a sample certification complete, i.e., less than 30 days

is a major issue.
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APPENDIX A

WASTE PREPARATION AND TRANSFER SYSTEMS PROCESS NEEDS AND
ASSESSMENT

Table 4-1 contains quantitative process needs that must be met in order to enable the

Tank Waste Remediation System (TWRS) to adequately deliver appropriate waste feed during

Phase l privatization. Anumber of these quantitative process needs arespecific to and rely on
specific performance of the waste preparation and transfer systems which must be present to

support feed delivery to the Phase 1 privatization contractor aswellas ongoing TWRS
operations (e.g., single-shell tank [SST] waste retrieval) during the Phase 1 privatization time

frame. Forthepu~oses ofthisevaluation of241-AZ tafifarm, thewaste preparation and

transfer systems have been categorized into three major subsystems: mixer pumps; transfer

pumps, piping andvalving; chemical addition and flushing. Thequantitative process needs
identified in Table 4-1 that apply to each of these subsystems is presented in the sections

below.

A.1 MIXER PUMPS

The alternative case in DeLozier’(1998) identifies tanks 241-AZ-101 and 241-AZ-102

as being retrieved as high-level waste (HLW) feed. Additionally, these two tanks serve as
HLW feed staging tanks for additional HLW retrieved from other tanks. Although the

Management and Integration (M&I) contractor team no longer is responsible for establishing
$Iudge washing capability, the HLW feed must consist of relatively homogeneous slurry

transferred in batches as often as once monthly. Mixer pumps must be installed in both tanks
which can homogeneously suspend the solids now present in the tanks as well as future HLW
transferred to these HLW feed staging tanks.

A.1.l PROCESS NEEDS

The quantitative process needs which apply to the waste preparation and transfer

system, including mixer pumps, are summarized as part of Table A-1 below. The mixer
pumps are required to suspend the solids in tanks 241-AZ-101 and 241-AZ-102.

A.1.2 EXISTING AND PLANNED MIXER PUMPS

Project W-15 1 has installed two 224-kW (300-hp) mixer pumps into 241-AZ-101.

These mixer pumps are scheduled to be tested during fiscal year 1999. Project W-211 is

scheduled to put two 224-kW (300-hp) mixer pumps into 24 l-AZ-102. Design of the system

to be installed into tank 241-AZ-102 is scheduled to begin in September of 1998 and
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construction is scheduled to be complete in September of 2002 (DeLozier 1998). It is

important to note that these dates are a departure from the current W-211 Project schedule.

A:l.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO

EXPECTATIONS

Table A-1 lists process needs and compares those process needs to capabilities of

existing and plamed equipment. Mixer pumps are not currently installed in tank 241-AZ-102

Project W-21 1 has plamed to place two 224 kW (300 horse power) mixer pumps into

24 I-AZ-102 Based on sludge mobilization testing (Powell et al, 1995), the mixer pumps are

thought to be capable of mobilizing waste solids. It is important to note that a full scale test of

a two mixer pump systems ability to mobilize sludge has not yet been performed. There are

two mixer p,umps located in Tank 241-AZ-101, and a full scale test using this system is

scheduled to occur in May or June 1999.

A potential issue with the current Project W-211 mixer pump design is that the intake
and outlet of the mixer pumps are located near the bottom of the pump. The sludge in at least

some of the tanks is extremely viscous, and will resist pumping. It is not clear from the
current design how the pumps are to be started, If a sufficient amount of water camot be

added to the tank near the inlet of the mixer pumps, it will be very difficult or perhaps

impossible to start the pumps without causing cavitation and potential failure of the pumps. It
may be beneficial to redesign mixer pumps which will be added to tanks in the future such that

the intake is located in the supernate and the discharge at the bottom to allow the mixer pumps
to be started without cavitating.

A.2 TRANSFER PUMPS, PIPING, AND VALVE ROUTINGS

The RTP (Jordan and Boston 1998) identifies the projected transfers occurring in all
tank farms through October 2011. The projected transfers are no longer fully consistent with
the alternative case identified in DeLozier (1998). Both the previous set of transfers associated
with sludge washing and the new set of transfers associated with DeLozier 1998 are identified

in Table A-2. The set of transfers consistent with DeLozier 1998 will be examined as the set

of transfers supporting waste feed delivery and all other relevant tank farm operations specific
to 241-AZ.

A.2.1 PROCESS NEEDS

The quantitative process needs associated with transfer pumps and pipe routings are
identified in table A-1 below. The transfer pumps and piping systems design must satisfy the

process needs identified here. It is important to note that at the time of this writing, transfer

pump design for the 241-AZ Tank Farm is not complete. An alternatives generation and
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analysis process should be followed to select an optimum transfer pump design. Piping

systems are planned but not currently in place.

A,2.2 EXISTING AND PLANNED TRANSFER PUMPS AND PIPING AND VALVE

ROUTINGS

Table A-3 postulates a route for each transfer between tanks that is identified in table

A-2 consistent with DeLozier 1998. Table A-3 identifies whether all transfer equipment for

tank to tank transfers either exists or is planned based on best available drawings, project
documents, and other available information. Table A-3 is also used to compare the existing

and plamed transfer route equipment to the process needs. This comparison is discussed

below.

A.2.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO PROCESS

NEEDS

A.2.3.1 Comparison of Existing and Planned Piping and Valving Routings to Process
Needs

.

Table A-3 provides a transfer equipment availability matrix identifying whether
equipment is currently installed (and planned to remain installed rather than be removed as part

of an existing project) or whether the equipment is within the planned scope of a project.

A.2.3.2 Comparison of Existing and Planned Transfer Pumps to Process Needs

All planned transfers from 241-AZ tank farm are slurry transfers with up to 200 grams
solids per liter. Table A-4 provides a transfer pump matrix identifying whether a transfer

pump is currently installed (and plamed to remain installed rather than be removed as part of
an existing project) or whether the necessary equipment is within the planned scope of a

project. The type of pump planned for each transfer is also identified as well as the equivalent
length of the transfer. The equivalent length of the transfer is used in determining the

adequacy of the particular pump in meeting the process needs. The equivalent length is

calculated by combining straight line length with length factors for various fittings and bends.

Equivalent length and overall changes in height (hydraulic head) for portions of the various

transfer routes is identified in Table A-5.

Figures A-1 through A-4 show operating curves for each of the routings for solutions
with a specific gravity of 1.41 and viscosities of 0.10, 0,15, 0.20, and 0.30 Pa*sec (10, 15, 20

and 30 cP) plotted against the head curve provided by a pump design for Project W-211. For

the purpose of this document it is assumed that the transfer pumps selected for the 241-AZ
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tanks will have characteristics equivalent to those of the W-211 Project pump design for
241-AP-102 and 104. The flow rate for a transfer is estimated by the location where the

operating curve intersect the pump curve. A sample calculation which demonstrates how the

curves were developed is included in Appendix F. The plamed pumps for the 241-AN tank

Farm are capable of delivering waste at 1.8 to 2.7 M/see, for transfers from the 241-AZ tanks

provided the viscosity is maintained at 0.03 Pawec (30 cP) or below.

A.2.4 TRANSFER LINE DRAINING FOLLOWING FLUSHING

Most of the transfer piping is sloped allowing waste and flush solutions to drain. Peaks
and valleys in transfer pipelines are unfavorable because these sections can cause holdup of

solids, eventually leading to line plugging, Peak or valley sections also lead to siphoning.

Abrupt changes in slope in transfer pipelines can also be areas which favor solids buildup and

eventual line plugging. For 241 -AZ- 101 tank, the transfer line between 241 -AZ- 101 and the

new AZ Valve Pit is sloped toward AZ-101. The transfer line between 241 -AZ-OIA pump pit
and 241- AZ-02A pump pit slopes toward 241 -AZ-02A pump pit. Table A-5 lists the

hydraulic change in each line. Table A-5 lists the begiming and ending points of each line for

convenience because solutions can flow in either directions in the lines. A positive hydraulic
change indicates a rise and a negative change indicates a drop. Figure A-5 graphically

portrays the hydraulic diagrams for tran$fers to and from 241-AZ tank farm.
,

Figure A-5 is a hydraulic diagram of the transfers originating or terminating in the
241-AZ Tank Farm. In some cases lines not involved in the transfer may need to be used to

route draining and/or flush solutions. ‘As an example, transfers from 241 -AY- 101 or -102 will

most likely pass through the new AZ-Valve Pit. The new AZ-Valve Pit will be hydraulically
lower than either 241-AY-101 or 102 Pump Pits Tanks in 241-AP are hydraulically higher than

the new AZ Valve Pit, tanks in 241-AN and in 241-AZ are hydraulically lower than the new ,

AZ Valve Pit. Transfers from either 241-AY-101 or 102 to the AP Tank Farm or to the
Private Vendor will tend to drain to the new AZ Valve Pit.

A.3 CHEMICAL ADDITION AND FLUSHING SYSTEM

A.3.1 PROCESS NEEDS

The first need for water addition is during the retrieval of the final batches of waste

being transferred from either tank in 241-AZ to the private contractor. This water is added to

aid in suspension of solids during transfer of the last few batches of solids from the tanks.

Also, inhibited water is added to the transfer line upon completion of a transfer to remove

residual material from the line. The quantitative process needs associated with these water

additions is presented in Table A-1.

A-6



HNF-2941
Revision O

A.3.2 EXISTING AND PLANNED CHEMICAL ADDITION AND FLUSHING SYSTEM

The current flush system is not capable of delivering dilution water or flush solution at

the required rate of 530 L/rein, and the new chemical addition and flushing system design for

the 241 -AN Tank Farm has not yet been completed. For the purpose of this document it is

assumed that the chemical addition and flushing system design will be fictionally identical to

the chemical addition and flushing system design for the 241-AP Tank Farm. The chemical

addition and flushing system design for the 24 I-AP Tank Farm consists of a tank, heater(s),

chemical metering pumps, and piping systems to deliver the flush/diluent. The system is

designed to deliver up to 530 L/rein of chemical adjusted (NaOH, N%, etc.) water at a

temperature up to 66”C,

A.3.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO

EXPECTATIONS

With the assumption that the 241-AN Tank Farm dilution system design will be

functionally identical to the 241-AP Tank Farm dilution system design, the system will be
capable of meeting the process needs identified in Table A-1. It is important to note, however,

that the most likely diluent and flush solution is water without any added caustic or other
chemicals.
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Table A-1. Comparison of Process Needs to Existing and Planned Equipment

for Waste Preparation and Transfer Systems in 241-AZ Tank Farm.

Qu;mtitadvc amk-spccitic Existing or planned structure,
Is existing or planned

process need
equipment adequate

systcm, or compotwnt
Basis for ndtqu;)cy C(lllllllctltshssllcs

(Yes/No)

5A. PI. 1.nmhili.?e >90% Existing mixer pumps iu AZ- TBD Although rllere are two 300 hp nlixer Although Omre arc IWO 300 hp
ot’[hesolids iititially in 101 aud Project W-211 pumps currently installed in lank 24 I mixer pumps curremly itvwdlml

241-AZ-101, >60% oftbc provided mixer pumps in AZ- AZ- 101, these pumps have not yet it] rank 241 -AZ- 101, these

solids ini!idly in 241-AZ- 102 heel) tested, The test to verify tbe plllllps bWe 110[yet been tested,

102, mld > 99% of Ole IWtlity of the mixer pumps to The test m verify the ability of

solids lramlkrred [0 these mobliize the waste solids is scheduled the nlixcr pumps 10 mobilize the

tanks from 241 -A Y- 102. to occur early summer Or 1999. waste solids is scheduled m

occur early summer of 1999.
_—. — .——.— —

5A.P3. 1. Equipment used Existhqj mixer pumps in AZ- TBD The mixer pumps curreiuly installed The mixer pumIN currently

m suspend or mohi Iize 101 and Project W-2 11 iu AZ-101 have not been operated as imtallecl in AZ-101 include [be

waste shall he able [o provided mixer pumps in AZ- of [be date of [his writing. The mixer abili~y to add dihmu water near

operate under both norm?i 102 pumps include the ability to add the pump intake. Dmwing FI-

stanup and opera[ ion diluem water near the pump inmke 14-102086 shows a [ypicol nlixm

condhions (Note: for the througll a sparge ring. Drawing H- pump design which includes a

currently installed system 14-102086 shows a typical mixer sparge ring which will allow the

/i[l AZ-101 atld the pump design which includes I sparge addition of water near the pump

planmd system for AZ- ring which will allow the addhion of intake. It is nm known if this

102, prevent cavitation of water near the pump intake. It is not feature will be sufticicnt to OIIOW

the mixer pump during known if this feature will be sufficient the mixer pumps [o sum or

normal startup and to allow the mixer pumps to start and operate.

operation conditions). prevent cavitation.



Qwmtiattive tank-specific

process lleed

5A. P3.3. Equipmetlt used

to mobilize or suspeml

waste shall not inlptrt

excessive force to the tank
structure. (Note: fm the

currently planned system -

Provide mixer pumps

which will not damage the

tank structure during
ntmud mllor off-tmrnxd

operation.)

5A. P3.4. Provide a dilucnt
system and a water

acklitir.mIim to allow

addhion of up to 379 m 3

( 100,000 ga!) of raw W’lter

llear the illtake of each

mixer pump. The dilution

system should be capable

of providing the quantity tt

I flow rate of TBD Iirers

per millute and a

temperature range of 20° C

to 50”C (+/-TBD “C).

No cooling capacity is

required.

Table A-1. Comparison of Process Needs to Existing and Planned Equipment

for Waste Preparation and Transfer Systems in 241-AZ Tank Fa~rn.

Existillg or planned structure,

system, or comprment

I--------–-–-——
‘ Existing mixer pumps in AZ-

101and Project W-21 I

i provided mixer pumps in AZ-

i 102

Existiog nlixer pumps in AZ-

101 and Project W-21 1

provided mixer pumps ill AZ-

102 which allow liquid [o be

itmoduced into the pump

I intake

1sexisting or planned

equipment adeqw<ue

(Yes/No)

‘es

‘es

Basis for adequacy

‘I1cloads of the mixer pump jets on

1-tank equipment were evaluated in

[NF-SD-W 151-DA-008, Rev. O
lulyk 1997) indica[es [bat for clean

omporwmts,only minor damage may

ccur to a radiation dry well and to

ve air lift circulator thermowells.

‘lie damage postulated does not f~il

)e equipment. In the case of

omponems with a sludge buildup, the

xme components which were

amaged in the case of clean

quipment ewduated shove, but the

osttdared feces may cause failure of

lose components.

)rawing ~1-14-102451 SI1OWSa I W

1. hose connection to a sparge riug

ear the pump illtake. This

onfiguration can be used to introduce
rater neflr the mixer pump i!l[ake.

‘lie total volume of water is not

mited by the diluent addition system

w it is limited by the allowable

olume in tbe lank.

.——

C[>ll,tlle,lts/isslles



Qwtmimtive twk-specilic
process nee(l

5A. P3.5. Control dlc rate
of opemlion of equipment

used to mohlliz.e and
suspencisolids, (Note: fhr

[be currently pklm)e(t

system Provide mixer

pumps wiO1 a variable

frequemcy drive (VFD)

capable of operating rbe

pwnp fronta nlinimm
speedof approxintarely
58%Speed10full SpIXd

operation.)

5A. P3 .6. Provide irl-tank

components wbicb cm

witbstmt forces imparted

by solids nmbilization :md

suspension equipment and

remain operable and

retrievable from tile DST,

(Note for tbe c.rrently

pkmned system - Provide

(or replace) iu-tmk

components wbicb can

witbstattd forces impmcd

by full speed mixer pump

operation ml remaill

operable :md retrievable
from tlw DST.)

Table A-1. Comparison of Process Needs to Existing and Planned Eaui~ment. .
for Waste P~eparation and Transfer Systems in 241-AZ Tank Farm,

;xistiog m ptmned structure,

system, m component

V-151 fhr AZ-101

V-2 1I will provide mixer

lumps and Variable

‘requency Drive unit for AZ-

02

ill existing ml future in mnk

quipmem

Is existiog or pkmned

equiptnent adequate

(YM/No)

{m for 10l-AZ

{es for 102-AZ

rBD

Basis for adequacy

VFD fbr AZ-10 1 mixer pump

instd ied undm W-151.

HNF-1507(Rleck 1998) pagc85 and
14 indiczttestlmt a mixer pump with a

VFDisto beinstalledinm 102-AZ,

tbc lower limits ill tbe range of tbc
VFD are not listed.

HNF-SD-W15 I-DA-008 is an

evaluation of tbe effect of tbe mixer

pump outtlow on tank and tank

internal?.. LANLdocumentLA-UR-

92-3196 (LANL 1995) for SY-101 is

an evaluation of tbc effecls of mixer

pump generated missles on [be tank

mttankimernals. Tbisrepor[ needs

to be repeated using two 224 kW (300

bp)mixer pumps versus tile one 112

kW (150 bp)pump m in tbe SY-101

report.

C[mmlelltslissues

Project CI(lcll!llellfitti{lll mmls m

[dentify tlm range of operation of

?Ianned equipment.

HNF-SD-W 15I-DA-008 is an

waluatitm of tbe effect of (be

Inixer pump outflow on tank and

Ia!]k i!]ternais. LANL document

LA-UR-92-3 196 (LANL 1995)
tbr SY-101 wasa]]evtilwati{~~lcjf

tbe cffccrs of mixer pump

generated missles on tbe tank

and tmk itmmvds. This report

[needstobe rcpe~ted usitlg two

224 kW (300 bp) mixer pumps

versus tbetmc l12kW(150bp)

pump asintbe SY-101 report.
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Table A-1. ComparisorY of Process Needs to Existing and Planned Equipment ,,

for Waste Preparation and Transfer Systems in 241-AZ Tank Farm.
—

Quantitative utllk-spcci6c Exis[ing or planned structure,
Is existing or planneci

process need
equipment adequate Basis for adequacy Colnmmlts/issues

system, or component
(Yes/No)

I.P1, 1. Provide transfer AZ-101 - Project W-521 Yes (See caveat in ProjectW-521is planning[oinstalla It is important to note that

ystem capable of ConmtelNs/Issttes) transfer pump into Tmk AZ-101 ddmugb rhc flex I1OSCwill Iikcly

cbieving a waste transfer not be used in AZ-101 or 102,

‘eloci[y of 1.8-2.7 mlsec AZ- 102 Project W-21 1 Project W-21 I is scheduled to imtall a the PUmp ~ltrvc fOr tbe Sulzer -
6-9 ft/see) provided transfer Pump and Yes (See caveat in mmsfer pump into Tank AZ-102. Bin@ml Pump wzs used to

existing and project provided Comments/Issues) Appendix A develops the adequacy of estimate flow performance.

piping system. thetransfe rsystemtotransfer waste at

1.8 to 2.7 mlsec (6 to 9 ftlsec) with

the assumption that the trallsfer pumps

in AZ will have a pump curve

equivalent to the Sulzer Pump curve

used intheevaluatiom See figures

A.1-A.4and Section F.2.l in

Appendix F.

). P1.2, Provide transfer AZ-101 W-521 project AZ-101 - TBD Design for a transfer pump for AZ-

mmps with a water provided transfer pump 101hasnot been initiated.

Lddition feature that will
mwide slurry ~liution

>Jpability at the pump AZ-102 W-211 project AZ-102 Yes HNF-1507 (Rieck 1998) Pages 85 &
;ttction. The needed provided transfer pump with 14. Thediluent/flush system for241-
filution water flow rate is provision for in-line dilution AN, AY and AZ is not currently
530 L/rein (140 gal/mill). retransfer pump suction, and designed. The flush dihttion system

tlusbldiluent piping for 241-AP has been de.$ignedand is

designed to be capable of delivering

therequired frow rate of dihtentto

thetransf erpumpintake. Assumitlg

the design for 241-AZ will be
functionally identical to the 241-AP

design, the system will be adequate.
——. — .-



Table A-l. Com~ariSofi of Process Needs to Existing and Planned Equipment

Quantitative tank-specific
process need

?.P3, I. In normal

Jpwa[ ion, atzdintainthe

transfer system pressure

drop below the transfer

line operating pressure.

The maximum liae

operating pressure caa vary

between 15.a kPato 27.6
kPa(230to 400psi)
cfepencfiagon d]e wansfer

liae.

9. P3.2. Provide trmtsfer

pumps with a maximum

desiga head of 137 m

(450 ft) (TBR) total

dynamic head at the t?rget
Oow rate of 0.73 ML/day
(140gd/min).

9. P3.3. Preven[caviWiOn
of the transfer pump

during tmrmal startup aad

operation conditions. Net

positive suction head

required should not exceed

Net Positive Suction Head

Available at highest

reasoaabie operating

temperatures.

for Waste Preparation and Transfer Systems in ~41 -AZ Tank Farm.

Existiag or planned structure,

system, orcomponeat

kZ- 101: Project W-521

kZ-102: Project W-211

novided transfer pump and

:xisting ;md project provided

tiping system.

AZ-1OI - Project W-521 to

provide transfer pump

AZ-102 - Project W-21 1

provided transfer pump and
existiug tmd w-314 Project

provided Piping System
—

AZ-101 - Project W-521
provided transfer pump

AZ-102 Project W-21 1

provided transfer pump

Is existing or planned

equipment adequate Basis for ~dcquacy

(Yes/No)

‘es The largest operating pressure in the

piping system under normal

conditions is ia the transfers from

AZ- 102 to the private vendor where

tbepressureis 130m(425ft)ofh&dd

wh[ch fora 1.41 specific gravity

solution is approximately 17.9kPa

(260psi). Seetigttres A.l through

A.4 and the calculation ia Section

F,2.1.

{es The largest operating pressure in the

piping system ttader normal

condhions is inthetraasfers from

AZ-102 to the private vendor where

tbeheadis 130m(425ft). See
figures A.1 dmugh A.4 andthe
calculationin Section F.2. 1.

rBD The aet positive suction head

requirements are calculated in HNF-
2238, Appendix E(WiOiset al. 1998)

and aremet by the system.

I

Commemslissues

he maximum allowable

ptrating pressure Ord]cpiping

fstem is 27.6 kPa (400 psi),
Iis pressure must not be

xceeded in normal operation

ilthough the net positive suctic

lead requirements are met by
hesystent, itisaot known

vether the system will be

:apable of preventing the

ransfer pump intake fmmbein

mricd inashtdge btyerwbich

nay inducccavitaticm and lead

odamage [o or faihtrc oftbe

masfer pump.



Table A-l. Comparison of Process Needs to Existing and Plamed Equipment

for Waste Pre~aration and Transfer Svstems in241 -AZ Tank Farm.
—

Quantitative tank-specific llxisting or planned structure,
1sexistintgor planned

process tleed system, OrcOmpOtlent
equipment adequate Basis for adequacy Comments/issues

(Yes/No)
—

,P3.4. PrOvidetmllsfer AZ- 101- Project W-52 I TBD for 1OI-AZ Tral)sfer pump For AZ-101 basrmt Project d[]cu{ne{ltati<>tlneeds to

umps with a VFD capable provided tcansfer pump yet been designed. identify the r>tngeof operatioll<](

f operating the pump pkmned equipmellt.

rOm a mil~mum speed <~f W-21 I provided transfer TBD for 102-AZ HNF-1507(R!eck 1998) page 85 and
proximately 25% speed pump and Variable Frequency 14 indicates that a transfer pump with
~ full specdoperatitm Drive unit for AZ-102 aVFD is mbe installed into 102-AZ,
WHC-SD-WM-DGS-006, the lower limits ill the range of O1e
:ev. O). VFD are not listed.

,.P3.5, Provide reverse AZ-101 - none TBD Transfer pumps for AZ- 101 and 102 Transfer pttnlpsforAZ -101t[!d

otation nnd hack flow I(avenot yet been selected. HNF- 102 have not yet been selected.

,rtxection for transfer AZ-102 Project W-21 1 1507 does not indicme back flow HNF-1507 does not imlicam

lumps (WHC-SD-WM- prtwided transfer pump prevention for the transfer pumps. back flow prevtm[ion for the

)Gs-006, Rev. 0), tmnsfer pumps.
——— —

1.P3,6. Prttvideshtrry AZ-101 - none* TBD Although both mixer pumps md * Any transfer pump to be

ransfer pumps wbichcm transfer pumps are included in the W- installe(i into AZ-101 will need

)e operated during mixer AZ-102 Project W-21 1 211 design documentation no to be shown to be compatible

mmp operation and provided mixer and evaluation of the compatibility of [he with tbeexisting mixer pumps in

vithsumd forces imparted compatible transfer Puntps two were found. thattank.
)Yfull speed mixer pump

~pcration and remain Although both mixer pumps and
~pemb[c mld retrievable tr;msferpumpsare included in

tom the DST the W-211 dcsigndocumentatioll

no evabmtion of the

compatibility oftbe two were

found
-.



Table A-l. Compari~ofi of Process Needs to Existing and Planned Equipment ,,

for Waste Preparation and Transfer Systems in241 -AZ Tank Farm.
—-

Quanti[ative rank-specific Existing or pkmed structure,
[s existing or planned

process need
equipment adequate Basis for adequacy

system, or component
Commemslissues

(Yes/No)

9. P3.8. Provide transfer AZ- 101-mm? AZ-101- No No projectcurrentlyIm scopeto It is importmt to notethat
systemcomponem capable imatllatransferpumpinto 101-AZ although the flex hose will likely

of transferring waste witll a not beusedin AZ-101 or 102,

density asbigbas 1.4 AZ-102 Project W-21 1 AZ-102 - Yes Sulzer-Bingbam Pump curve included tlle pump curve for the Sulzcr -

glml. provided transfer Pump in HNF-2238 page D-16 (same pump Bi@ttm Pump was used to

assumed here) shows o horsepower estimate Oowperformance.

required curve fora Speciticgravhy

of 1,5.

9. P3.9, Provide transfer AZ-1OI -none AZ-101-NO m be developed to be developed

system components capable

of handling wastes with a Transfer Pump Design AZ-102 - TBD
PI+ of 7 or greater.

_——.

9.P3. 10 Provide a transfer Existing and Projects W-314 TBD An evaluation of the system will need

system wbicb prevents the and W-21 1 provided transfer to be performed which will

occurrence of water piping and jumper systems demonstrate adequacy.

hammer resulting from
reconfiguration of the

systetll during the transfer.
_——. ——— —

9. P4. I. Provide a diluent Project W-21 1 provided Yes HNF- 1507 piaEeS65-66 and 36-38,

system to flush the transfer dilutionlflusb system

*I1 is inlportant to note dmt

The diluent/flush system for 241-AN, while AZ- 102 is included within

Ijnes with raw or inhibited AY and AZ is not currently designed. the scope of Project W-211, AZ-

wttter at 530 L/mitl The flush dilution system for 241-AP 101 is not it has been assumed

(140 galAnin) (TBR). has been designed and is designed to here that AZ- 101 would have

be capable of deliveri!vg the required flush and dihxnt provided hy the

volume of diluent required. s~me system as AZ-102.

Assuming the design for 241-AN will

be futlctionally identical to the 241-

AP design, the system will be

adequate.
—



Quantitative tank-specific
process need

.P4.2. The tlusb direction

Ihmddhe t’ronl the

pplimhle 24 1-AZ pump

it m (he Priv:ttiz;u ion

lmtractor Iacili[y (TBR).

1.P4.3. Hush tr;mskx lines

with water vohmtcs

quivalent to I.5 times [he

ransfer line internal

olume.

).P4.4. Flush water inlet

:all be at tbe transfer pump

nlet m in O1cpump

Iiscb;wge line.

Table A-1. Comparison”of Process Needs to Existing and Planned Equipment

for Waste Preparation and Transfer Systems in 241-AZ Tank Farm.

;xistiug or planned structure,
system, or component

reject W-21 1 provided

iht(ion/tlush System and

Xisting d project’ provided

‘rnnsfer Piping Systcm

reject W-2 11 provided

ilutkmltlush system

‘reject W-2 11 provided

Iihttimlllush System and

xisting ml project pmvickf

‘iping Systm

Is existing or planned

equipment adequate
(Yes/N())

Yes

‘es

{es

Basis for adequacy

+-14-102086 shows typical cfesignfor

fihtentltlush delivery in241 -AP.

issuming lhat tbe (lesign for 24 l-AZ

will he functionally icfen[iml to [he
141-AP design, the flush delivery will

]e from 241-AZ to the private

;tm[mcmr facility

HNF- 1507 (Rieck 1998) Pages 36-38

k 65-66. The diluellt/flush system

For241-AN, AY and AZ is not

currently designed. The flush dihnion

$yslem for241-AP has beendesigned
and is designed to be capable of

ietivering the required volume of

diluent. Assumitt gthedesignfor

241-AN will be functionally idelltical

10the 241-AP design, the system will

be adequate. Tbetotal amount of

diluent which can be added to a tank
is notlimited bythedllutionl flush

system but hy the volume of the waste
[:mk.

H-14- 102086 shows a typical layout

for the dilutionltlush delivery at the

pump i!~atkc. Thcspecitic dc.signfor

241-AZ has l]ot been srartcxt.

Asswning that earlier designs are

typical thedcsign will beadeqwue.

Cmnmentstissucs

t is illlpOrtarll tOl)Oletllxt while
w tlusll solutiml is illtmcluced

.24 l-AZ, md tbe overall slope

f(hc trmst’er lines is towwdthc

riviue vendor, a high spot

Kists in [he transfer route al the

rivate vendm imerfacc point,

iphotling will need tobe

valuated as tlw design of the

rivate fkiiity mmures.



TableA-1. Comparison' or Process Needs to Existing and Planned Equipment

for Waste Preparation and Transfer Systems in 241-AZ Tank Farm.

Qttanritative tank-spccitic Existing m pkmned structure,
Is existing or plmmed

process llmxt
equipment adequate

system, m component
(Yes/No)

ELhetleadl tankwastesurface.

Basis for adequacy I Conmmntslissues

NO project currently has this work
within its identified scope. I

I
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Table A-2. Summary of Tank Transfers to and from 241-AZ Tank Farm.
I

Transfer path Transfer period
1~ ~ To I Start date. , End date ~

Transfers Under Baseline (Umek 1998)

AZ-101 ~AN-105 11/21/03 3/7/04

AZ-1OI ~AW-105 10/9/00 I 1/22/01

AZ-101 IAY-101 8/17/00 8/20/00

AZ-1OI PIHLW_FEED_TANK 5/17/02 10/27/07——
AZ-102 AN-105 1/5/02 2/26/07

AZ-102 AP-107 11/15/01 11/16/01

AZ-102 AY-1OI 11/14/01 11/15/01

AZ-102 PIHLW_FEED_TANK 11/14/03 11/12/09

AP-107 AZ-101 6/11/09 6/13/09

AY-102 ~AZ-101 11/16/03 11/21/03

WASH-WATERIAZ-101 8/20/00 3/11/04

AY-102 IAZ-102 811/05 I 8/3/05

wAsH-wATER~Az-lo2 11/16/01 2/28/07

Transfers Under Alternative Case (DeLozier 1998)

AZ-101 lPIHLW_FEED_TANK 6/2004 3/2005

AZ-102 lPIHLW_FEED_TANK I 4/2005 I 2/2006

AY-102 (with C~AZ-101 I 5/2006 I 8/2007 I

106) I 1

AY-102 (from C/AZ-102 8/2007 6/2009

A-19



Table A-3. 241-AZ"Transfer System Equipment Availability Matrix.

>
b0

41-AY-102

)

41-AZ-101
>[)s[ 1999)

!41-AY- 102

0 241-AZ-

02 (post

999)

F:’”:““rry’ra’’“+
241-AY- 102 Slurry Transfer

Pump Pit 02A dischuge nozzle Jumper or manifold between
to NozzlcU5 in AY-02 A Pump Pump atld Nozzle U5

Pump Pit AY-02A Nozzle U5 7.6 cm (3 in.) mmsfer line No

103 im lilw SN-633 to Nozzle

G in New AZ Valve Pit

““+
New AZ V:ilvc P1t N[>zzle Gto Junlpcr ormanifolclhetween

Nozzle H Nozzle G and Nozzle H

Nozzle IIto3 in. line SN-632 7.6cm(3in.) tra!lsfer line

m Nozzle U12 in A~-101
PumrI pit AZ-01A -i+

No

No

Nozzle U12it1AZ-JOI Pump Jumper ormanifolcfhetween No

Pit AZ-OIA m tmk return Nozzle U 12 a!ld tank return

l!~:z’e3-—l”Ozz’e3(Riser6A)I L
Tank Re[urn Nozzzle3in Rker Dischwgenozzleintank I INo

6A 24 I-AZ-101

241-AY- 102 Slurry Trwlsfer Slurry Tramfer Pump No

Pump itl AY-02A PumpPit

Riser 6A

Eauimnent nkmned

Yes (Project #)

fes (W-211)

(es (W-2 11)

{es (W-3 14)

{es (w-3 14)

[es (W-3 14)

r’es (W-521)

Yes (W-52 1)

k’es(W-211)

N()

—

-INF- 1507, Rev. O,

$cc[ion J.2.3

IX-3 14E-M40, Rw,
IO, 9/98; HNF-

1507, Rev. O,

$ec(ion J.2.7
-.

ES-314 E-M40, RCV.

IO, 9/98

ES-314 E-M40, Rev.

10. 9/98

ES-3 14E-M40, Rev.

10, 9/98

ES-3 14E-M40, Rev,

10, 9/98

ES-3 14E-M40, Rev

10, 9/98

HNF-1507, Rev. O,

Section J.2.3

A-20



Table A-3, 241-AZ Transfer System Equipment Availability Matrix.

Transfer Trmlsfer route Equipment neecls

4I-AY-102

)

41-AZ-102

>Ost 1999)

:ontinuect)

Slurry Trallsfer Pump Junlpcr or manifold between

tlischarge nozzle to Nozzle US Pump awl Nozzle US
in AY-02A Putnpf?t

I
Pump Fit AY-02A Nozzle U5 7.6 cm (3 im) transfer Iim

tt)3 in. line SN-633 to Nozzle

G in New AZ Valve Pi[

New AZ V<lhW Pit NIMZIC G (a Jumper m manifold between

Nozzle Ji Nozzle G and Nozzle H

i

Nozzle J-Ito3ih. line SN-632 7.6cm(3in.) transfer line

m Nozzle U 12 in AZ-101

Pump Pit AZ-O 1A

No’’zIe U12in AZ-lOl Pump Jumper ormanifoldbetween

Pit AZ-OIA m Nozzle U 11 Nozzle U 12 and Nozzle

Ull

Nmzzle Ullto3im lilleSN-

631 m Nozzle U 13 in AZ-102
rump Pit AZ-02A

Nozzle U 13 in AZ-102 Pump
Pit AZ.02A to twtk return

nozzle

Tank Return Nozzle in Riser

6A

7.6 cm (3 in.) transfer line

Juniper or mmifold between
Nozzle U 13 WJ lank return

nozzle (Rker 6A)

Discharge nozzle ill cmk

241-AZ-102

~quipmem inslalk

Ycs (ID or Izhel)

_——

“~’”——-–
Equipment pla!

—

Ycs (PrOject #)

(es (W-21 1)

(es (W-3 14)

r’es (w-3 14)

/es (W-3 14)

<es (W-52 1)

Kes (W-314)

i’es (w-211)

Ves (W-211)

1
References

No

ES-314 E-M40, Rev.

10, 9/98; HNF-
1507, Rev, O,

Section J.2.7

ES-3 14E-M40, P,cv.

10, 9/98

I
ES-314 E-M40, RL!V,

10, 9/98
I
ES-314 E-M40, Rev.

10, 9/98

—

ES-3 14E-M40, Rev.

10, 9/98

ES-314E-M40, Rev.

10, 9/98

ES-3 14E-M40, Rev.
10, 9/98; HNF-

1507, Rev, O,

Section J.2.7

ES-314 E-M40, P.cv,

10, 9/98; HNF-

1507, Rev. O,

Section J.2.7



Table A-3. 241-AZ Transfer System Equipment Availability Matrix
~---

Equipmem im.railed

Yes (ID m label) N

Equipmcm planmxl

1

References
No

Transfer Trmlsfer rou[e Equiplnent needs

I

Yes (Project #)
— ..-–.-..,.--..–.–..

24 I-AZ-1O 1 Slurry Transfer Slurry Transfer Ptmrp

Pump il} AZ-O 1A Pump Pit

Rker 6A

41-AZ-101

3 Phase 1

ILW

nterface

(post 1999)

No K’CS(W-521) ES-3 14E-M40, RN

10, 9198

L
Slurry Tr;msfcr Pump

discharge mjzzletoN[~’zle

U12
—

E

fes (W-521) ES-3 14-M40, Rev

10, 9/98

ES-314 E-M40, I@/.
10, 9/98

+-

Nozzlc U 12 m 7.6-cm (3-ire) 7.6-cnl (3-in.) rransfer lill{

line SN-632 to Nozzle H in

New AZ Valve Pit
—

New AZ Valve Pit Nozzle Hto Jumper ormanifoklfrom

Nozzle B Nozzle H to Nozzle B

t’es (W-314)

1
ES-3 14E-M40, Rev.
10, 6/98

ES-314E-M40,

Rev. 10, 9/98

No Yes (W-3 14)

Nozzle B to 7.6-cm (3-in.) line 7.6-cm (3-in.) transfer Iin

SN-637 [o HLW Privatization

Contractor Interface

+

No

No

Yes (w-3 14)

Yes (W-2 11) 1HNF-1507, Rev. O,

Section F.2.3

}

!41-AZ- 102 241-AZ-102 Slurry Tran;fer Slurry Transfer Pump

o Phase 1 Pump ill AZ-02A Pump Pit

{LW Riser 6A

mx-face

post 1999) Slurry Transfer Pump Jumper m manifold betwe

discharge tlo’zzle m Nozzle transfer pump and Nozzle

U13 U13

No Yes (W-2 I 1) ES-3 14E-M40, Rev.

10, 9/98; HNF-

1507, Rev. O,

Sectioll F.2.3

ES-314E-M40,

Rev. 10,9/98

Yes (W-3 14)Nozzle U 13 to 3 in. line SN- 7.6 cm (3-in.) transfer lin

631 to NozdeUll in PumpPit I
No

No
l~~”!~---------------l‘------- ‘---- I‘-””””---
NwxIcIJII mNozzlcU12in Jumpcr or manifold from

AZ-O IA Pu[nn Pit Nozzle U 11 to NOZZk U I

Yes (W-521) ES-314E-M40,

Rev. 10,9/98



Table A.’? 741- A7’Tran~fer Sv@Pm FnllinmPnt Availahilitv Matri~.-- .. . . -. -,.. .. . ...... ---- ,-.-... - ~-.r...-...............,.........

1‘-””-””
Equipmtmt instdlcxl Equipmem plamml

Trmsfer Tmnsfer route Equipment neecls Referetlces
Yes (ID or label) NtI Yes (Project #) No

Nozzle U 12 to 7.6-cm(3-in.) 7.6 cm (3-in.) transfer lille No Yes (W-3 14) ES-314 E-M40, Rev.
line SN-632 to Nozzle I-f in 10, 9/98

New AZ VALVE P!t

Nozzle H m Nozzle B in New Jumper or manifold front No Yes (W-3 14) ES-314 E-M40, Rev.

AZ Valve Pit Nozzle H to Nozzle B 10, 9/98

Nozzle B to 7.6-c1ll (3 in.) line 7.6 cm (3-in.) trtwsfer line No Yes (W-3 14) ES-3 14E-M40, Rev,

SN-637 to HLW Privatization 10, 9/98

CotltmctOr Interface

>
/.)
w



Twmsfer

AZ-101 to HLW
lmerface

(post 1999)

AZ-102t[)IILW

Interface (pos[

1999)

AY-102 to AZ-101

(post 1999)

AY- 102 to AZ-102

(post 1999)

Transfer pump type neede

Slurry Transfer Pump/

Flexible Receiver Pump

(Sulzer Pump)

Slurry Transfer Pump/

Flexible Receiver Pump

(S.lzer P.nip)

Slurry Transfer Pump/

Flexible Receiver Pump

(Sulzer Pump)

Slurry Transfer Pump/

Flexible Receiver Pump

(S.lzer Pump)

Table A-4.-Transfer Pump Availability Matrix.

;quivalcm le@l of transfer

1459 m (4788 fl)

1715 m (5627 ft)

329 m (108 I ft)

561 m (1841 ft)

I?quipmetltinstalled

Yes (IDor label)/No

No

No

No

No

Equipmetlt planned

Yes (Project #)/No

Yes (w-2 11)

Yes (w-2 11)

Yes (W-21 1)

Referencm

IINF-1507, Rev, O,

lmerface Docttmcm,

Project W-211, Itli[id
flmk Retrieval Systems

IHNF- 1507, Rev. O

HNF- 1507, Rev. O



Table A-5. Equivalent Line Length and Hydraulic Rise Values for Lines Involved in Waste Transfers.

F---- -----------------------
Liw number

1

Line length —

r“

Fit6i1gs/hen(ts I*%RFT=iGGiRr&lHydrmlic ris~/fall
Wr-SNI.-3 150 X-Site to AN- 422 M 1690” Ek

+-––---l- 2 45” Ens

WT-SLL-3 160 X-Site m AN- 410.4 M
—

I 1990” Ens I 442 m (1450 O) I -5. I I m (I6 l’I-9 im) I

} “---L”‘---”””‘ ‘:’
104 2 45” Ells

3 in. SN-636 AN-104 m AP- 4S0.4 M 2490” [ills 521 m (1710 1’()
104

‘F

+2.73 Im(8 n-l I Ii””in.)

2 45” Ells

3 in. SN-630 AN-101 to New 102.8 M 9 90” Ells 117 m (383 ft) + 1.41 m (4 ft-7 1Ain. )
AZ Vdh flt

3 in. SN-632 AZ-101 m New— 36.8 M 4 90” Ells 43.0 m (141 ft) +0.15 m (6 in, )
AZ Vzlve Pit

3 i[I.SN-633 AY-102 10 New 143,2 M 8 90” Ells 158 m (519 II) -1.83 m (6 f[-1/8 in.)
AZ Valve Pit 2 45” Ells

3 in. SN-634 New AZ V*IVC 443~M 18 90” Ells 475 m (1560 f[)

Pi[ to AP-V;dve pit
+2.29 m (7 I’(-6 in.)

4 45” Ells

3 in, SN-637 New AZ Valve 362.6 M 15 90” Ells 387 m (1270 ft) +1.32 m (4 t’-4 in, )

flt to HLW interface
. .

2 45” Ells

3 in. SN-261-M25 AN-101 IO 69.7 M 7 90” Ells 80.5 m (264.2 ft) ‘—
—.

+0.305 m (1 ft)

>
AN-B

L 3 ill. SN-262-M25 AN-102 [o 35.3 M 5 90” Ells 43,1 m (141.4 ft)
———

+0.305 111(1 ft)
U AN-B

3 in. SN-263-M25 AN-103 m 26,3 M 5 90” Ells 34.lm(Ill,9ft)

AN-B
+0.305 m (1 ft)

3 itl,SN-264-M25 AN-104 to 67.4 M 5 90” Ells 75.1 m (246,5 ft) +0.305 1;–(1 ft)
AN-A

3 in. SN-265-M25 AN-105 to t 33.8 M I 5 90” Ells I 41.6 nr (136.5 ft) I +0.305 m (1 tt) I

k ‘----

AN-A
3 ill, SN-266-M25 AN-106 to 30.8 M – 5 90” )311s

+“ ----

—
38.6 m (126.5 O) +0.305 111(I rt)

AN-A

3 in. SN-267-M25 AN-107 [o 64.4 M 6 90” Ells — 73.7 m (241.9 O) +0.305 m (1 t’t)

AN-A

3 in. SN-268-M25 AN-A m 9.2 M 6 90” Ells 15.5 m (50,7 n) o

AN-B

3 in, SN-61 I-M25 AP Valve Pi[
.— .

115.2M 8~0” Elk 128 m (418,9 ft) -0.203 m (O ft-8 it].)

E.;::~.%=:za3 in.SN-612-M25 AP Valve pit

3 i;l.SN-613-M25 Al’ VAVC Pit



Table A-5. Equivalent Line Length and Ijydraulic Rise Values for Lines Involved in Waste Transfers._.— —
Linemmher Linelength‘-

““---”-””””- ~-l

fWtii@hmds
—

Equivalentlength Hydrwlic risd~dl

3 itl. SN-615-M25 AP Valve pit 82.7 M 6 90” Ells ‘– 92.0 m (301,9 ft) -0.203 m (O rt-8 in.)
to AP- 105

3 imSN-616-M25 AP Valve Pi! ‘]1.3 M 6 90” Ells 104 m (340 ft) -0.203 m (O it-8 in.)
m AP-106

3 imSN-617-M25 AP V;ilve pit 116.6M 8 90” Ells 129 m (423.3 A) -0.203 m (O t’-8 in.)
to AP-107

3 in. SN-618-M25 AP Valve Ilt 122.5 M 8 90” Ells 135 m (442.7 rt) -0.203 m (O II-8 itl.)

to AP-108

3 in. SN-622-M9 Pump Pit 11.8M 3 90” fills 16,5 m (54 ft) +0. 152 m (O I’-6 in. )

24 I-AP-02D to241 -AP-02A

3 in. SN-623-M9 Pump Pit 11.8 M 3 90” Ells 16.5 m (54 h) +0, 152 m (O ft-6 in.) —

241-AP-04D m 241-AP-04A

3 itl.SN-624-M9 Pump Pit 43 M 4 90” Ells 45.7 m (150 ft) -0.102 m (O ft-4 i,).)

24 I -AP-04D t[~241-AP-02D
3%. SN-63 I -M25 AZ- 102 [[> 50 M 3 90” Ells 54.9 m (180 O) -0.610 m (2 II)

AZ-101

3 in.SN-635-M25 AY-101 [O 46.9 M 4 90” EOS
—

51.8 m (170 ft) o

AY-102
> ——
b

Generic Valve Pb 3.05 M 2 T-Port Valves (run) 62.5 m (205 ft) o

m I T-Port VAve (branch)

3 PUREX Connectors

5 long radius 90” Elbow

Generic Pump Pit 3.66 M 2 PUREX Colmectors 32.9 m (108 ft) o

1 T-Port Valve (run)

2 long nxlius 90” Elbow

L!Ne from tbe HL~ interface 1035 M 2490” Elk ~072 m (3518 rt) -5.44 m (17 11-10 in)

to tbe Private Contractor

Facility
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Figure A-2. Operatipg Curve Tank 241-AY-102 t0241-AZ-101

Operating Curve 102-AY to 101 -AZ

\

200

Flow Rate (Gallona per Minute)

250

Equivalent Length = 1081 ft

Hydraulic Change = 6.5 ft drop

\

300

300

Viscosity = 10 CP Viscosity = 15 CP -X-Viscosity =20 CP +-Viscosity = 30 CP +Sulzer Pump Curve (max RPM) !
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APPENDIX B

UTILITY DISTRIBUTION SYSTEM PROCESS NEEDS AND ASSESSMENT

Table 4-1 contains quantitative process needs that must be met in order to enable Tank

Waste Remediation System (TWRS) to adequately deliver appropriate waste feed during

Phase 1 privatization. A number of these quantitative process needs are specific to and rely on

specific performance of the utility distribution systems which must be present to support feed

delivery to the Phase 1 privatization contractor as well as ongoing TWRS operations (e.g.,

single-shell tank (SST) waste retrieval) during the Phase 1 privatization time frame. For the

purposes of this evaluation of 241-AZ tank farm, the utility distribution systems have been
categorized into four major subsystems: compressed and instrument air; raw water; electrical

power and steam. The quantitative process needs identified in Table 4-1 that apply to each of

these subsystems is discussed in the sections below. Table B-1 identifies whether existing or

planned utility distribution systems are adequate to meet the process needs associated with

Phase 1 privatization feed delivery.

B.1 COMPRESSED/INSTRUMENT AIR SYSTEM

B.1.l PROCESS NEEDS

? The quantitative process needs which apply to the utility distribution system, including

compressed/instrument air, are summarized as part of Table B-1 below. Any transfer system
instrumentation requiring compressed/instrument air is expected to receive it from the

compressed/instrument air system for the 241-AZ tank farm.

B.1 .2 EXISTING AND PLANNED COMPRESSED/INSTRUMENT AIR SYSTEM

The 241-AZ and 241-AY tank farms share an instrument air system which is located in

the 701-A Building. It consists of two large capacity air compressors with a large capacity

reservoir. Additionally, there are two emergency backups and generators. The system is
capabIe of providing sufficient air to the Air Lift Circulators (ALCS) in the Aging Waste

Facility. Therefore, any instrument air requirements can easily be accommodated by this

system. This equipment is currently installed and can be verified as meeting the requirements

for performing their safety significant (SS) function.

There are no planned upgrades to the compressed/instrument air system.
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B.1.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO

PROCESS NEEDS

The 241-AZ tank farm transfer system contains one instrument requiring instrument

air: the weight factor leak detectors in the leak detections pits. Because the

compressed/instrument air system is sized to provide sufficient air flow to the ALCS, it is

sufficient to provide instrument air to the weight factor leak detectors.

B.2 RAW WATER SYSTEM

B.2.1 PROCESS NEEDS

The quantitative process needs which apply to the utility distribution system, including

raw water, are summarized as part of Table B-1 below. Raw water is expected to be supplied
at variable flows with maximum flow rate of at least 530 L/rein (140 gal/rein) at 5.84 kpa

(70 psi) to allow for in-line dilution for the transfer pumps, in-tank dilution and pipeline pre-

heating and flushing.

B.2.2 EXISTING AND PLANNED RAW WATER SYSTEM

Currently, tanker trucks transport all raw water used in 241-AZ tank farm (Powell,
i998). The raw water is then delivered to the transfer line or tank via the tanker truck booster
pump and some sort of jumper or connection to the transfer line.

The raw water system in 241-AZ tank farm will be upgraded by Project W-211 for

102-AZ waste dilution and pipeline flushing. Although a specific interface point has not been
chosen, a number of options exist, Refer to HNF-1507, Interface Document, Project W-211,
Initial Tank Rerrieval ,$urem. The existing system will adequately support transfer line
flushing operations.

B.2.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO PROCESS

NEEDS

The Project W-21 1 raw water system upgrade will provide raw water at 530 L/rein

(140 gal/min) and 5.84 kpa (70 psi) (Rieck 1998). Therefore, the future upgrade to the

241-AZ tank farm raw water system will be sufficient to support dilution and flushing

activities.
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B.3 ELECTRICAL POWER

B.s.l PROCESS NEEDS

The quantitative process needs that apply to the utility distribution system, including

electrical power, are summarized as part of Table B-1 below. The existing power distribution

system for 241 -AZ tank farm is not expected to allow operation of all existing equipment.

Historical electrical metering data indicate that spare capacity does not exist to support the

plamed waste retrieval and transfer operations.

B.3.2 EXISTING AND PLANNED ELECTRICAL POWER DISTRIBUTION SYSTEM

The power system is described via two main timctions, the electrical distribution system

to the AZ farm and distribution within the farm.

The substation installed by Project W-151 is fed from 13.8 KV line number C8-L6.

The capacity of this line is approximately 7 MW and the existing average demand load is
approximately 3 MW.

The new substation installed by Project W-151 for AZ tam farm is being modified by
Project W-21 1 to add variable frequency drives (VFDS) for two mixing pumps and a transfer

pump in tank 241-AN-105, and to provide a dilution system to serve the AN, AY, and AZ
{ank farms. Transfer switches will be provided by Project W-211 to facilitate connection of

future retrieval systems in other AN farm tanks. The system configuration will also allow

operation of one mixer pump in each of AN and AZ farms simultaneously.

B.3.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO

PROCESS NEEDS

The power system is also evaluated by examining the two main required functions, the
electrical distribution system to the AZ farm and the distribution within the farm.

The existing tank farms electrical supply may not be adequate to supply either the
process need maximum load or the schedule based maximum electrical load. The process need

load is more conservative than the postulated schedule load. The process need requires the
independent operation of retrieval equipment in each of the four 200 East Area DST farms.

This is equivalent to running two mixer pumps and one transfer pump in each farm, or, eight

224-kW (300-hp) mixer pumps and four 44 kW (60-hp) transfer pumps. The postulated

schedule load is based on the integrated schedules. The integrated schedules show that at least
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once in each of the first three years of processing up to nine mixer pumps and one transfer

pump may be needed simultaneously to suspend and transfer solids.

The capacity of the C8-L6 line is approximately 7 MW and the existing average

demand load is approximately 3 MW. The power requirement for a pair of 224-kW (300-hp)

mixing pumps and a 44-kW (60-hp) transfer pump is about 640 KVA. The simultaneous

operation of nine mixer pumps (one set of mixers in each of 241-AY-102 (four 112-kW

[150-hp]), AZ Farm (two 224-kW [300-hp]) and AN (or AW) Farm (two 224-kW [300-hp])
and one (224-kW [300-hp]) mixer in AP Farm) camot be achieved. Load flow and voltage

drop analysis of 13.8 KV line C8-L6 indicates that the line cannot provide power to the

postulated schedule maximum TWRS load of nine mixer pumps and one transfer pump

operating simultaneously without experiencing excessive voltage drop in the tank farm area.
The voltage drop will also be excessive for the process need requirement since it is more

conservative than the postulated schedule load. To resolve this potential issue the possibility of

transferring some tank farm loads to other electrical supply lines in the area (lines C8-L5 and

C8-L8 are the most likely candidates) couId be explored. Or, a more detailed examination of

schedule constraints for simultaneous operation of nine mixer pumps could be examined and

the process need for independent operation of each farm can be modified. The load flow study

is summarized in Appendix F. 3.1. A load projection study is also in progress to evaluate the

changes in other loads on the distribution line in future years.

The modifications being made by.project W-211 will result in the existence of enough
VFDS to operate four mixing pumps simultaneously. The 1000 KVA substation in 241-AN
tank farm currently will have enough capacity to run two mixer pumps and two transfer pumps

for the AN and AZ farms combined. However, the transformer will need to be upgraded to

operate two mixer pumps and a transfer pump in each farm simultaneously. Overall, the

process need to provide for the simultaneous operation of nine mixer pumps (one set of mixers
in each of241 -AY-102 [four 112 kW (150 hp)], AZ Farm [two 224 kW (300 hp)] and AN [or

AW] Farm [two 224 kW (300 hp)] and one 224-kW [300-hp] mixer in AP Farm) cannot be ,
achieved,

In addition, it is uncertain at thk time whether the 241-AN tank farm ventilation system
would be able to support the effects of heat input from more than two mixer pumps operating

at full speed (Rieck 1998).

In summary, the substation will operate two mixer pumps and two transfer pumps

simultaneously in AN farm and/or AZ farm. However, the substation will require a
transformer upgrade in order to operate two mixer pumps and a transfer pump in each farm

simultaneously. In addition, the possibility of transferring some tank farm loads to other
electrical supply lines in the area, e.g., lines C8-L5 and C8-L8 should be explored.

Conversely, a detailed examination of schedule constraints for simultaneous operation of nine

mixer pumps or the process need for independent operation of each farm may also be
considered or required.
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B.4 STEAM

B.4. 1 PROCESS NEEDS

No process needs for steam have been identified for 241-AZ tank farm. Any 241-AZ

tank farm transfer system components requiring steam are expected to receive it from the 241-

AY tank farm steam coil system.

B.4.2 EXISTING AND PLANNED STEAM SYSTEZM

The 241-AY tank farm steam coil system is capable of providing steam to the steam

heater units in each of the waste tanks in the 241-AZ tank farm. However, these steam heater

units are non-operational. The last time they were operated was in 1983, in support of

plutonium-uranium extraction (PUREX) startup. The coils had developed considerable leaks at
that time. Presently, the steam system is isolated from the steam heater coiIs

(Powell 1998),

B.4.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO

PROCESS NEEDS

The existing steam heaters are not required to meet any transfer system process needs.

No needs for steam have been identified within the 241-AZ tank farm to support Phase 1
privatization. Therefore, the 241-AZ tank farm steam system is sufficient for waste feed
delivery.

B.5 REFERENCES

Rieck, C. A., 1998, Interface Document, Project W-211, Initial Tank Retrieval Systems,
HNF-1507, Rev. O, Numatec Hanford Corporation, Rlchland, Washington.

LMHC, 1998, TWRS Administration Manual, Volume IV, Section 5.4, HNF-IP-0842,
Rev. 10g, Lockheed Martin Hanford Corporation, Richland, Washington.

LMHC, 1997, Tank Waste Remediation System Technical Safety Requirements,
HNF-SD-WM-TSR-O06, Rev O-L, Lockheed Martin Hanford Corporation, Rlchland,
Washington.
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Table B-1. Comparison of Process Needs to Existing and Planned Equipment for Utilities in 241-AZ Tank Farm.

m
&

Qualitative tank-spccitlc Existing or pkmnul structure,
Is existing and pkmmxl

process med
equipmellt adequ:Ne Basis

[

Conmrents/issues
system, or component

(Yes/No)
—

$.W-. lProvide capability Raw warer system will feed Yes Per HNF-1507, Appendix D, Section Raw Water System is capable of

fbr addition of tbe AZ farm and tbe Wuti[m D.2, 13. providiug water m tbe diluent

Approximately 379 m 3 system. system for tremmcm. Tbe

(100,000 gd) of inbihited required tlow mm must be

water to 24 l-AZ-101 and specified to complete tbe

241-AZ- 102 for ewb of tbe

final two slurry transfers to

evaluation of tbe system
adequacy.

tbe Priwization

Contractor, Tbe ildlibited

water shall meet dle

mininmnl corrosion

specifications of 0.01 M

01{- md 0.01 lM. N02-.
_— ---- --- _——-— —...-—. .—— ———

4, Y2.2. Provide a dilutmt Raw water system will feed Yes Per HNF-1507, Appendix D, Section Raw Witer System is capable of

systernand water additiou tile AZ Farm and rbe Wution D.2. 13.

line to allow addition of up system.

pnwiding water m tbe mixer

pump systems. Tbe required

m341 m3(90,000[TBRl flow rate must be specified to

gal) raw water near tbe complete tbe evaluation oftbe

i!)takc ofeacb mixer pump. system [idequacy.

Tbe dilution system slmuld

be capable of provichng this
quantity at a tlow rate of

TBD gal/rein.



Table B-1. Comparison of Process Needs td Existing and Planned Equipment for Utilities in 241-AZ Tank Farm.

Qttantiattive amk-specilic Existing or plmmcd structure,
Is exisling and planned

equipment adequ:]te Basis
process need system, or component

ColnmtmMissues
(Yes/No)

_— .. —-

5.P4. I. Provide for the The exis!ing C8-L6 line is NtI Refer to Aniysis in Appendix F, Inrush current capacity is not

indepe!ldcnt operation of adequate for loads up to 10 Section P.3, 1. expected m hc an issue due k>

one set of mixer pumps in MVA. Enough VSDS will the “soft” starts m he pcrfbrmed

each of four 200 East Area he present in huikling If more than two mixer pumps are to via the VFD’S.

DST fwms and one 241-AZ- 156 to run two sets be run simultaneously in the AN/AZ
tnmsfer pump ilt a 200 East of mixer and trmsfer pumps. firms, the transformer will have to be
Area DST farm. 1 However, the transformer replaced.

only Ims capacity m run one

Provide control systems set. Therefore, If more than

and electrical distribution two mixer pumps are m be

systems which can support run simultaneously in the

the simultaneous openttion AN/AZ tirms, the

of up to nim mixer pumps rransfornler will have to be

and one transfer puntp. replaced.

The electrieA distribution
system shall hzve a

capacity to run 9 pumps

totaling 1,600 kW
(2,100bp)or 2 MVA with
capacityto handleinrush
currents



Table B-1. Comparison of Process Needs to Existing and Planned Equipment for Utilities in 241-AZ Tank Farm.

Q.amitmive P.nk-specili. Existing or planned structure,
Is exiwing zmdplanned

equipment adequate Basis
process need

.__._T . . . . . . .. . . . .

COmlnetlts/issues
system, or comprmmt

(Yes/No)

).P1 .2. Provide transfer R,iw w;lter system will feed Yes Per HNF- 1507, Appendix D, Scctiou Raw Witer System is cap;thlc O(

pumps with a water the AZ farm. D.2.13. providing witer m [be Diluetlt

addition feamre dfiit will systems. The adequacy of the

provide slurry dilution mw water tlow rate must he

:afxdhility at dle pump verified at the design review.

suction. Tbe needed

dilution water Bow rate is

265 Llnlill (70 gallmin)

(TBR), Pipdille trmtsfer

parameters of interest

include pressure drop and

solids depositkm. The

qtmntity of dilucttl is

determined on a transfer by

tramfer basis such [IIN

pipeline openrting pressure.5

are not exceeded and

calculated critical sctdittg

velocities are <1.2 ttl/sec

(4 ftlsec).

9. P4.1. Provide a diluent Raw water system will feed

“s - “T-

Per HNF- 1507, Appendix D, Section Raw Water System is cap~hle of

system the transfer lines the AZ farm. providing water to the Diluent

with raw m itdlihhed water systems. The adequacy of the

:it 530 L/mir) (140 gWmin)

(TBR).

~~W W:lt~r fk)W r,lte ,,>us[ he

verified at the desigtt review.__. -. —.— —.

9. P4.3. Flush mmstkr Iims R,IW water s stem will feed
dle AZ farmy ’

Yes Per HNF-1507, Appendix D, Sectim] Raw Water System is cqmhlc of

with water volumes D.2.13. providing water to the Diluent

equivalent to 1,5 times d]e systems. The ~deqwtcy of the

transfer line imernal raw water flow rate must be

volume. verifkd m the dcsig!l review.

Gcwrd Notes

1. It is understood tbot several systems will require electrical ttlili[y support, i.e., monitoring andlor control systems, the ventikttiun systems. etc. An

etri>ling assumptim] for this cv; duwion is dm[ [be existing clmxric’d system is C(ipnhlcof meeting [IN rcquirfmvmts fbr dlese systems, i.e. , low demand systems.

The point is titrtber made here [M a low demand system is ; system with an order of magnitude Icss power requirements than a 300 HP pumps or Iwge scale

ventilation] systems with large hlowcrs, chillers, and associated support systems.



Table B-2. Comparison of Safety Requirement to Existing And Planned Equipment For Utilities in 241-AZ Tank Farm.
—

Qwmti[ative tank-specific Existi[lg or planned strucmre,
Is existing ml planned

equipmem adequate Basis cmnmcl>tslissues
process need system or component

(Yes/No)

1.S5. 1. Service water Equipment in place, planned Yes Per HNF-lP-0842, Volume IV,

pressure detection systems or to he covered by Sectkm 5.4, a USQ review will he

that are pbysicdly procedure. required for all, ECN’S, New Design

connected to at] active Media, operating pmcw.lures, or

unste transkr pump not cbatlges to tbc facility, to ensure the

tinder :Idministmtive lock TSR requiremetlts are met.

sIMII he operable.
_—— —.-—

8.S3.4 Tznk 241-AZ-101 ‘Equipment in place. Yes Docttmented on H-2-68335. Per

air lift circul atim must he HNF-IP-0842, Volume IV, Section
operableWb~llWaSt~ 5.4, a USQreviewwill he required
solutiontemperatureis for all, ECN’S, New Desity Media,

>93 “C (200 “F) wd operating procedures, or chzmgesto

when sludge temperature is tile facility, to ensure the TSR
>110 “C(230“F). requirementsaremet

Note: it is us.wmwdtlm( Ilii.i
will UISObe Upplicohic to
tank 241-AZ-102. —
8,S2. 1. Provide instrumem Equipment ill place Yes Documented on EI-2-68335. Per

air to weight factor leak HNF-IP-0842, Volume IV, Section

detection systems at an 5.4, a USQ review will be required

appropriate flow rate md for all, ECN’S, New Design Media,

pressure. operating procedures, or clmnges to

tbe facility, to ensure tbe TSR

requirements are met.

9.S 1.2. Provide instrument Equipment in place. Yes Documented on H-2-68335. Per

air to weight factor leak HNF-IP-0842, Volume IV, Section

detecticm systems at an 5.4, a USQ review will he required

appropriate flow rate ml for all, ECN’S, New Design Media,

pressure. operating procedures, or changes to

tile Facility, m ensure the TSR

requiretnents ;)rc nlet.
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APPENDIX C

INSTRUMENTATION, MONITORING, AND CONTROL

PROCESS NEEDS AND ASSESSMENT

Operations supporting waste feed delivery must be monitored and controlled to stay

within an approved authorization safety basis as well as to deliver waste feed within the

constraints established by the Phase 1 privatization contract. Successful waste retrieval and

delivery of the proper composition waste feed to the private contractor within schedule requires

that in-tank processing and transfers be effectively controlled. Development and

implementation of a successful process monitoring and control system requires that overall

process operational needs be clearly defined.

C.1 PROCESS NEEDS

Process control parameters for process operations, to maintain safe operation and to

respond tooff-normal conditions arepresented in Tables C-l, C-2and C-3 respectively.

Table C-4 identifies manipulated parameter(s) and monitored variable(s) for each control
parameter identified in Tables C-l throu~h C-3. Table C-5identifies monitoring and control

instmmentation based onthemonitoring methods established in Table C-4.

f2.2 EXISTING AND PLANNED MONITORING, INSTRUMENTATION AND

CONTROL EQUIPMENT

Table C-6 identifies the existing and planned monitoring, instrumentation and controI

equipment for 241-AN tank farm. The project responsible for placement of the equipment in

the tank farm is also identified for that monitoring, instrumentation and control equipment
which is planned.

C.3 COMPARISON OF EXISTING AND PLANNED MONITORING,

INSTRUMENTATION AND CONTROL EQUIPMENT TO PROCESS NEEDS

Table C-7 compares the process monitoring and control needs established in Tables C-1

through C-5 to the existing and plamed monitoring, instrumentation and control equipment

identified in Table C-6. Table C-7 identifies whether the existing and planned equipment is

adequate to meet the process needs for monitoring and control and also establishes the

technical basis for whether or not the existing or planned equipment is adequate.

C-3
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Process step. Qualitwivti process nted Quamir~tive tank-specific process need Control paranleter(s) Cmmnents/issues

1, Safe Storage See Tahk 4.2 See Table 4,2 See Table4,2

2. Degas Feed PI. Remove trapped flammable 1. Reserved (None) – Processstep Not Applicable to 24 I -AZ

(This proc.ss .;,s~s fro],, WOSIC prior to Tanks. (N/A)

Wpl!lelxl trmtkr to elimimttc m reduce

~pplies ODIY m prohabliity of occurrence of a

tlamnmble gas gas release event.

warcb list mnks

241-AN-103,

241-AN-104 P2. C[)ntrol rate ofgzsrelelse 1. Reserved (None)

.—

N/A
;md from Ilmmnahk IYS walch list
241-AN-105, Mnks
241-AW-101,

241-SY-101,

and

24 I-SY- 103)

3. Separate PI. Provide LAW feed m tbe 1. Reserved (None)

Solids :md

NIA

private contractm within the

Liquids cotltractenvelopc limits for

insoiuhlc solids.
—

4. Dissolve P1. Dissolve soluble precipitated 1. Reserved(None) NIA

Solids sairsitl selected DSTs. Selected

DSTS are 24 l-AN- 103,

241-AN-104, 241-AN-105,
241-AW-101, 241-SY-101, and

241-SY-103. —

P2. Allow operati[mot’ 1. Resewed (See 5B.P2. 1) See 5B.P2. I

equiptnent (ho[totu

thermocouples. mixer punlps,

decant pumps, slurcy mmsfer

pumps)

P3. Retrieve wasmfrom

—

1. Reserved (See 5B.P4. 1) See 5B.P4.1

multiple tanks m needed to

support waste feed ddivery

Schelhd’e.



Table C-l. Process Control Parameters for241-AZ Tank Farm Su~~ortin~ Phase 1 Feed Deliverv

Process step

k, Mohilize

>tids --”””1
..-

F ‘------
—

Qu:ditwive process need Quantitative tank-specific process need Comrol pmwncner(s)
—.

.Tr~tlsfer solid par[iclesfroln 1. Mobilize >90%ofthe solids inhiaRyin aste Dcmsity(% solids)

static settled state solid phase 41-AZ-101, >60%ofthe solids it1itially

a(lynamicstate. (If solids in 241-AZ-102, and >99’% of the solids

msferredto AZ farm Alowed transferred mtbese tanks from

settle) ~1-AY-102.
—1

L Reserved
—d

1. Prcvet>t cc)anpc)nel>tsfr[)tn

.ceeding operating parameters

r he system

1. Equipnlcn tusedmsuspen dormohilize Pump rotational speed, primary tank
waste slMl he~lble [oop~ratetmderbotb level, waste temperature, waste demity,

normal startup and operation conditions punrplmotor vibration, vapor space

(Note: for the cucrently planned system - pressure
Prevetlt cavitation of the mixer pump

during normal startup and operation

conditions).

2. Reserved

.,=
3 Ctnwmlexcursionsin tounplanned i?~ VrD system, pump RPM, vapor space

loperatk.msscenarios for initial system start pressure

1

paudsubsequento pemtion. (Note: for

the currently planned system - provide

mixer pumps wiO1 2 VFD cap?ble of

operathg the pump from a minimum speed

to full speed operation.

Provide in-tank components which can in-tank canlera with controls with air or

withstmxl forces imparted by solids l]itrogen purge pressurel flow

mohllization md suspensionequipmen[ and

remainoperabteand retrievable fromtbe

DST. (Notc:for tbecurremlypkmned

system - Provide (or replace) itl-tatlk

omponents which call wi[bstand forces

imparted by full $peed mixer pump

operation and remain operable and

retrievable from the DST)

Commetlts/issues

m that the minimum

)ertt[ing speed is 58% due

SCMdesign.



Process step

A. Mob]lizc
olids (tom.)

Table C-l. Process Control Parameters for241-AZ Tank Farm Supporting Phase 1 Feed Delivery,

Qualitative process med I Quantitotiv. tank-specific pmccss NeMI

L
5. Provide st>lids!]lt>hilizati{)tlatld

suspellsi(>tlcqtlipinellt wllicb will not
damage tbe tallk structure during normal

atld/or off-tlortnal operatiorl. (Note: for

tbe currently planned system - Provide

mixerputnps wbicb will not damagelbe

tank structure during normal andlor off-

nornud operatiom)

~, t@itOr (be rate of opemlion of

equlpmtnt used m effect solids

mobiliztaticmand suspension. (Note: for

the currently planned system Provide, at

a minimum, tbe following mixer pump

instrumemation: remote readout ofpu,mp

motor amperage, shaft rotational speed,

and nozzle orientation.)

B. Suswml lPI. Suspe!ld lllotilized solid h. Reserved
olids

1

particle; in [be liquid phase.

(Note: for currently planned

system- Mixer pump operation

should mix liquids aid suspend

mob!lized solids uniformly

throughout the waste solution.)

1
Mixtank contents to provide <TBD%

variability of suspended HLW solids

.once]]tfiltiol)s over tile fidldeptbprit)rto

sampling #nd prior to beginning each feed

“1
transfer.

P2. Add diluetlt to :dklW 1. Provide cqmbility for addition of

operation of equipmem 379 m3 (100,000 gal) of inhibited wmx to

41-AZ- 101 ml 24 l-AZ- 102 for each of

.1
tbe final two slurry tramsfcrstotbe

Privatization Contractor. Tbe inhibited

wtner shall meet tile minimum corrosion

specifications of O.01~011” and 0.01 I&l

N02-, -

P3. Rcscrvcd. .

. .
Comrol parameter(s)

-tank camem with controls wi[b air or
Irogen purge pressurelfhw

otmcurrent, RPM, I]ozzle oric!lt;!tiot>

N Applicable to 241-AZ Tanks

imary[ankw mtetlensity(% solids)

iluentvdume, diluem chemistry,

me level, waste temperamre.

Cmnmemlissucs



Process step

B. SUSPI?lld

olicfs (tom.)

Sample

{aste

_— ..——— —

—

Table C-1. Process Control Parameters for 241-AZ Tank Farm Sumortirw Phase 1 Feed Deliverv.

Qualitative process need Qumtifative [ink-specific process neccl

Retrieve waste from 1, Provide for dle indepmtkm operation 01

dtiple ranks as needed to one set of mixer pumps in each of four 20(

pport waste feed delivery East Area DST farms and ouc transfer

letlulc pump iu a 200 East Area DST farm.

Provide control systems M electrical
distribution systems which cut>support 11x3
independent operatiOn of retrieval

equipment in each of the four 200 East

::”=-

Area DST firms and one trmsfer system

1. Prowde capabdlty for taking muktple

tween semfiog and receiving representative grab samples of the wds!e

from one or more risem. Waste

compatibility testing is performed per

~xisting DQOS.

:. Confirm waste composititm I. Reserved

d inventmy within contract

ecititxtitms

2, Tbe total sample volume, will meet the

sample volume needs for: analysis of the

tank waste to support feed certification, a

sample to BNFL, and archive sample

material. The tank waste sample provided

to BNFL will conmin at least 200 grams o

solids. Tank waste cottdhions such as

temperature and tank volume will be
ideotiflecl at the time of samplitlg. Smples

of each HLW feed tank will be provided t(

the privatization contractor at least 30 day:
prior to the first transfer of such waste to

..-....Lthe contracmr’s feed tank and no later tha!

5 days after xtmpling of the feed batch.

..-
Control parameter(s)

.me--opcrationtd control required but

e note f’or automatic control limitation

Iposed on VFD systenl for mixer
In)ps.

rab sampling system for primary tank.

rab sampling system.

Cmmlli!mlissws

ore Ou)t Project W-2 11

iti; dTank Re[riewd
mtem Descriptionof
pmuims for AP- 102/104

[ev. D, 6/1/98) limits dle

tnulmneous operation of 2
ixcr pump. to I @ I007.
d I @ 60Y. due to size of

e eletxricd mmsf[mner.



Table C-1. Process Control Parameters for 241 -AZ Tank Farm Sutmortirw Phase 1 Feed Del iverv———

:

..”

Process step

7“

Qualikuive process need Quan[i[a(ive ttmk-specitic process need Control parameter(s) CommellLslissues

Smtpk 3. The FfLW t:mk waste sampling method Grab sampling system.

‘aste (cont.) (core sampling or grab smnple techniques)
will be established for each tank waste

ased upon the waste characteristics and

capahllity of the system, Immediately

foilowing the shutdown of the mixer

pump, approximately equal volume grab

samples of waste mmerial will be obtained

from every 0.61 m (2 ft) of waste heigh[

from below a single riser for a grab

sampling technique. (For a core sampling

technique a core the entire height of the

tank waste will be obtained).

Transfer P 1. Avoid solids accumulation 1, Reserved (None)

Jpernate from which could plug the transfer

ank line. Avoid solids precipitatirm

during transfer due to cooling or

dilution

P2. Remove targeted waste 1. Reserved (None)

OIumesllevels.

P3, Prevent componems from

—
1, Reserved (None)

exceeditvg oper~ling parameters

for the system.

P4. Capability [0 tlush the 1. Reserved (None)

-.

transfer lines with inhibited
water.

Receive P1. Do not overfill tank. 1. Reserved (None)

upernm into

allk —.

Transfer PI. Avoid solids ~ccumulation 1, Provide transfer system capable of Slurry flow rate Need to corrclatc Ilow mw

olids Slurry which could plug the transfer Icbieving a waste transfer velocity of with transfer pipiog cross-

.[)m Tank Iinc. 1.8 to 2,7 m/s (6 to 9 t’t/see). sectiomd wet,

2. Provide transfer pumps with a wa[er Diluem pressure, diluem tlow rate,

addition fejmmc thdt will provide slurry Transfer piping pressure, transfer pipitlg

diiution capability .M the pumpsuction, tlmv rim, transferpipit~g differential

be needed dilution water flow rate is

_ . . .._..L ----------- -.___ ..__ ....___~x=O~i1).

pressure (source rank to rcceivcr), slurry

viscosity. slurry density



Process step

Transfer
,Iitfs Slurry

In} Tank
ml.)

Table C-1, Process Control Parameters for 241-AZ Tank Farm Sutmortirw Phase 1 Feed E

Qualirtuive process mcxl Quantitative tank-specific process need
--

L Remove twgeted wrote 1, Determine total HLW solids mass

Jhmles/levels. (expressed as nOtl-v[iltilc oxides)

tmmticrred to the Privatization Vendor to
withiu a variability of TBD %,

1. Prevent components from 1. In normal operation, nlaitltain the

:cectfing operating paranleters transfer system pressure drop below the

,r the system transfer line operating pressure. The

maximum line operating pressure can vary

between, 16.8 to 28.6 kP? (230 to 400 psi)

(fcpentling on the transfer line.

2, Trallsfer system compontmts within the

tanks shall withstand external forces

imparted by other equipment. (Note: for

w!)’ Pla!utetr system - Intal,ks “
contamtng mtxer pumps, provide slurry

transfer pumps which cm he operated

during mixer pump operalitm and
withstand forces imparted by full speed

mixer pump operaticm and remain operable

an(l re[ricvable from the DST

Control parameter(s)

ampling system (slurry
mracterization)

ramfer piping &lfferential pressure

,ource to receiver)

“one

L3. Provide transfer system components haste density

apable of tratlsferring waste with a density
lashigh ~S 1.4 g/ml.

F

Provide transfer system cOmpOnetlts Notle

apable of handling wastes with a pH of 7
m greater.

-sfersysmmwhicb
—

Ntme

prevents the occurrence of water hammer

resulting from reconfiguration of the
system during the lr:msfcr.

6. Trwstkr system equipment shall Primary amk waste level, waste

functiOll during normal starktp and temperature, waste density, vapor space

operatitm conditions. Net positive suctiol) pressure, transfer pump RPM,

head required should not exceed net pumplmoror vibr?ticm.

positive stiction head available m most

restricrivc expected opemting conditions —

livery.
.- .—...——. ——-

Cmnmentslissucs

ote that prmeuf design

‘rojcct W-21 1) does not

low nlixer pumps to
]eratc unless transfer

ction bell is fully raised.

;quirements m he satisfied

, mmsfer systenl desigm

:quirements m he satisfied

, tratlsfer system design.

?quiretnents to he satisfied
, trallsfer system design.



Table C-1, Process Control Paramete~ for 241-AZ Tank Farm Supporting Phase 1 Feed Delivery.

Processstep

‘---”--- ““-= “--”””-’”’’’’”-”::;:7’’’’’”-------”””=’”-- ““

Qualimtivc process need Quantitative tank-specific process need

T :2

Cmnmeutslissucs

9. Transfer P4. Capability t(i tlusb (he I. Prowde a dduent system to Rush O1e

Solids Slurry

rallsfer pump (bscbarge pressure, flow,

[rmfier Iims with inbibbe(l tr;msfer lines wilb itdlibkd water at flush water cbemislry

from Tank \vater,

(cont.) — .—— —__

Flush transfer lines with water volumes mnsfer Piping flush water volume.

equivalent [0 1.5 times [be trmtsfer line

internal volume,

10, Receive PI. Do not overfill amk 1. Provide mnk level nmrtitoring and alarm Primary waste level (receiver tank)

Solids Slurry systems

into Tank

P2, Minimize genemtion of 1. In241-AZ a11d241-AY tanks, providea None, pan of tnecbanical system design

aerosols in 241-AY and 241-AZ drop leg or other method of discharging

mlk Farms liquid beneatb lank waste surface.



Table C-2. Safety Control Parametersfor 241-AZTank Farm in Support of Phase 1 Feed Delivery

Flowsheet Qualitative process mfety

process step objective

1. Safe S1. Mal]age tl:lllllllable gas

Stomge hazards

Quantitative tank-specific process safety

requirement

2. MmutgetrmksAZ-101 and AZ-102as

Facility Group 2 assignments,

I 3. Maintain flalntnable gases

umcentrations nogreatcr01an25% ofrhe
lower flammability limit

S2. M:ittiige potc!)ti:ili grtitioI1

sources dl;l[cml illi[ iate a tire

or tlamtndble gas deO&mttion.

1, Reserved

2. Flammable gasignition source comrok

for Tanks AZ-101 &AZ-102 are Facility

Group 2 requirements.

3. Anactive primary ventilation system

shall be opemble for all DSTS and AWTS

S3. Monitor tlammable gas l. Reserved

ctmcentr:ltions to prevent

deflagrmion

S4. Provide operable transfer 1. Transfer system covers associated with

system covers structures that are physically connected to

an active waste transfer pump not under

administrative lock or under the control

of AC 5.22, “TratlsferSystemCover

Removal Controls” sbdl be operable.

S5. Pr[)vide serviccw,lter 1. Service water pressure detectioll

pressure detecticm systems ONUare pbysicidly colltlected to

at) active waste trmstkr pump no! tinder
odmioistm(ivc lock sboll be opmbk!.

—

Cmnrol parameters

Vot Applicable for 24 l-AZ Tanks

!Iydrogen gas monitories, vapor spnce

pressure,annulus Ieakdetcction (air

;tream)

Hydrogen gas motlitoring, vapor space

>ressure

Not Applicable for 241-AZ Tanks

Hydrogen gas mol)itoritlg, vapor space

?ressure

Ventilation stack flow rate, vapor space

pressure

Monitoring required since AZ-101

tanks are a facility Group 2 tanks.

None

Diluent pressure, r~w water pressure

Commetttsl issues

‘erthc BIO 5.3.2.14,

kttnmable gas cm be

ncmitoredby salnplitlg for

Iydrogcn only. wi[b an
kmn N 7500 ppmv.



Table C-2. Safety Control Parameters for241-AZ Tank Farm in Support of Phase 1 Feed Delivery

Flowsbeet

process step

1, Safe

storage (cont.)

4. Add

Diluent m

Tank

Qualitative process sat

objective

S6. Provide [ransfer leak
detection

S7. Provick ventilation SC

ctmtimmws:!ir m[mitor(C

itlterkJck systems

S8. Provi{lc [:l!lkvcrltil:ifi

S9. Provideprimarycmk

detccti[m

S 10. Comol tank waste

temperature

S I 1. Prevent primary tall

overfilling

S12. Prcwemsubsurtilcc

releme ot’rddimtclive trial

due to Ieoks in multiple t;

S1. Prevclltc[][lt;ltnitvlti[)

service water systems

Quantitative trek-specific process satkly

requirement

1. Leak delec[ion itlall process pits,

diversionhoxes, vmd[pits, mMIdeaImut

boxes pbysicdly comwcted 10 m active

waste mtnsferpumpdrat is notumler

adnlitlistrative lock shall be operable,

1. Primary tank ventilation stack CAM

ilxterlock systenls’sbalI beoperahle wbell

active vcntikiti[m is opemting.

1, Anactive primary tmkventilation

system for DSTS antf AWF tanks shall be

cmerahle.

1. Eidrerd lemnulusconductivi typrohe

system or the amndus continuous air

monitor system sballheoperab]e for

DSTS and AWF tanks.

1. Tank waste temperature shall be

either: <90 “C(195 “F)inall levels of

dlewaste;or s90 “Cf_195 “F)intbe

top 4.6 m (15 ft) of tbe waste and
s102”C (215 “F)intbewastebelow

4.6 m (15 ft).

2. W~ste temperature shall not exceed

121 “C (250 “F).

1. Provide instrumenanion, monitoring

and controls for service waler to avoid

overfilling a wm[e tank in [be event of a
water line break.

1. Provide primary tank Icak detection,

tank level monitoring, and temperature

monitoring, and transfer cmltrols on

w:lste pi{.

1. Prevent hwkflow of waste from tutive
uwsw tr:msfer pump intn service water

systems that m pbysidly cmmcclcd

during transfer

Control parameters

Rmkldiversitm box level, encasetn
:omluctivity probe

Radiation detector (exhaust stack),

lHf?PA filter differcnrial pressure

Velltilation st~ck I1OWrote, wiper !

)ressure

fumulus conductivity scmor ,
ventilation stack flow rate, radhtio

Jetector (exhaust stack)

Waste temperature

—
Waste temperature

Service water flow totalizer , prinl

tank level

Primary tank temperature mcmitori

primary tank leak detection, prima

tank Icvcl monitoring system.

Diblcnt/raw water differwlti;d pres

radiation detection system

Commentsfissws

:IOW totalimr specitied b

HO (pg. 5.4-58)

tlstrut>letlt:!ti[>llspecified

IY B1O (pg. 5.4-153)



Flowsheet

process step

5. Mix T;mk
C(mte[lts

9. Transfer
Solids Slurry

from Tank

Table C-2. Safetv Control Parameters-for 241-AZ Tank Farm in Stumort of Phase 1 Feed Deliverv

Qualitative process s~fety

objective

1. Control tmk waste

!Inpermlre

2. Monitor for leaks or line

lisrO1iings

1. Monitor for leaks or line

lisroutirlgs

Quantitative tank-specific process s~fcty

requirement

1. Tank wzsrc temperature sbaO he
either: <91 “C (195 ‘F) in all levels of

[he waste; or <91 C (195 ‘F) in [he top
4,6 m (1S ft) of the waste ad LI02 “C

(215 “F) i[l [he waste htlow 4.6 m

(15 f[).

2, Temperature changeover time for

solutions in tanks shall be s5.6 ‘C/br

(10 OF/hr (< 125 “F) or <11 “C/day

(20 “F /tidy (2125 “F)

3. Tempermure gradients of solution in

tanks shall be s1OO “C/ft (55 “F/ft)

within tbe solution and at the

sOluriOn/vapOrinterface.

4. Twlk 241 -AZ- 101 air lift circulation

must be operable when waste solution

temperature is >93 “C (200 “F) and

when sludge temperature is >110 “C

(230 “F).

I .Provicle imtrumem air m weight factor

leak delection systems at an appropriate

flow rate alld pressure.

1. Perform material balance calculations

during each waste tramfer. Calculations

sbtdl he per f<mned at 30 and 60 minutes

following waste transfer initiation and

every 2 bOurs thereafter ulltil the transfer

is complete (safety constrai@

2, Provide im!runvmt air to weight factor
leak detection systems at an appropriam

tlow rate and pressure.
—

.,
Control parameters

Waste tenlperxture

Waste temperature, temperature trend

recorder

Waste temperature

W;ls[e [cmpermre, circukwor tiir

pressure and air flow

Instrument air pressure, imtrunrent air

flow rate

Waste mass tlow meter

Instrument air flow rate, instrument ~il
pressure

.
Commems/ks.cs

Need 10 determine tlw

vertical and horizomtd

placemcllt of temperature

sensors to [llCC[ [be

gmdienl requiremtwt

Note: it is wsumcd IIM1

this will Aso he applicable

to tank 24 l-AZ- 102
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mwslm[ Qualitative process s:lfety Quantitative tmtk-specitic process s;!fety Crmmol poramcters Commetltslissues
process step objective requirenlent

9. Trmsfcr

———. ..— .

S2. Prevent cc>lllalllilltiti[>tlof 1. Prevent bwkflow of W,MC fmm wtive Dilucmt/row water ditl’eremial pressure,

Solids Slurry service water systems waste transfer pump into service witcr

from Tank
radhtiondetectionsystem

(Collt)
system tlm arephysically connected
during transfer

S3. Detect suhsurf:wc kaks 1. Trmlsfo’ Ic;ik detcctioo systems in Tankldiversi[m hox Icvel, mlc;mmlent

that retmain subsurtkx system and structures cotmcctetf to ~ conductivity probe
wasletransferpumpandpipe-in-pipe
encasementsshallheoperable

S4. Mitigm trmsfer sprayleak 1. VentilationstackCAM interlock Exhaust stack radiation detector,

systems shall be operdble HEPA filter differential pressure

10. Receive S 1, Cmtml t:mk WaSte 1. Tank waste temperature shall be Waste temperature, mixer pump

Solids Slurry tempcraktre either: S91 ‘C (195 “F) in all levels of controls (speed, orientation), air lift

into Tank tbe waste; or <9 I “C (195 “F) in the top circulator air supply pressure & Oow

4.6 m (15 ft) of the waste tind s102 “C

(215 “F) in tbe wtmte below 4.6 m

(15 f[).



Table C-3. Off-normal Occflrrence Control Parameters for 241-AZ Tank Farm

In Summrt of Phase 1 Feed Deliverv.-r ---- -- . . . --— __.. . . .

Flowsbwx

process step

!. Safe

;[oragc

Process need

S1 Manage tlmtm;ihlc &S

hazards

S2. Manage potential ig!lirion

sources that can initiate a fire

or flammable gas

deflagraticm.

Postulated off-normal

occurrence

tlmmtablc gas concentration

in vapor space exceeds

requirements

S3. Monitor tlammable gas See Sl above
concentrations to prevent

detlagrarion

Control parameter(s)

(from Tables C-1 and C-2)

bytlrogettgas monitoring,

Vapor space pressure,
ventilation flow rate

Additional ctmtml

parameter(s) needed

None

,—
S4. Provide operable transfer

system covers I I I I

Cmnmcntslissues

1310 USC!+
Adnlinistm[ive

Controls for ibis

sim:uioo (e.g. AC

5.10,5,12, 5.14)

=2=an.’nt-pressure switch fails to diluent pressure, raw water diluent/raw water

pressure radiaticm detector

S6. Provide transfer leak

detection

S6. Provide vcntilatiorl stack

contimtous air monitor

(CAM) interlock systenls
——

S7, Provide tank ventilation

S8. Provide primary tank

kxk detectitm

indication received of a leak

it] transfer line or diversion

box

Tank/diversion box level,

encasement conductivity

Drobe

CAM failure

I

radiation detector (exhaust

stack), HEPA filter
differential pressure

—-

ventilatitmsystetn tkilure vetlt smck tlow, vapor space

pressure

CAM failure alarm I——— .—. . . . .
ventilation system

f:!ilureltrouble alarms

T ‘---”-””--

—.

1S9. Comroltankwaste

temperature
1-- _.. —



-.
Flowsbcet

process step

.,Sldte

;torage

cont.)

!. Degas

%ed

1. settle

;olids

L, Atkf

>i[uent to

rank

$. Mix’llmk

Umtellts

Table C-3. Off-normal Occurrence Control Parameters for241-AZ Tank Farm

In Support of Phasel Feed Delivery.

Process need

S IO. Prevent prinmry mnk

overfilling

S11. Prevent subsurface

release of radioactive

materials due to le~ks in

multiple umks.

Process step not applicable t<

24 I -AZ tanks

Process s~epnor applicable k

24 I-AZ ranks

PI. A&fdiluentt odissolve

soluble precipitated salts itl

selected DSTS. Specifically,

tanks 241-AN- 103, AN-104,

AN-105, AW-1OI, SY-101,
andSY- 103.

P2. Adcfdiluent to allow

operation of equipment

(bottom thermocouples,

mixer ptmps, decant pumps,

slurry transfer pumps)

P3. Adddiktenttoadjus[

waste composition m meet

amk carrosion specifications
—

S1. Crmrrol tankwaste

temperature

Postulated off-normal

occurrence

ervice water Oow to[alizer

‘ailure

qot Applicable to 241-AZ

ranks

Not Applicable to 241-AZ

ranks

——

Control parameter(s)

(from Tables C. I and C-2)

tlow totalizer, primary tank

level

Additkmd control

parameter(s) needed

;ervice wlter low

mdbigh flow alarms

CIJln,lle[lls/issttes



Table C-3. Off-normal OdcUrrenw Control Parameters for241-AZ Tank Farm

Flowsbeet

process step

;. Mix Tank

lmtents
cont.)

5. Sample
Waste

7. Trm+ttr

Liquid t’nml
rank

Process need

S2. Any imtmment important
[0 process comrol requirit)g

imtrument airsbzdl receive

dte air at an appropriflte flow

rate and pressure

PI, Trmsfcr solid panicles

from settled solid pbasc m

suspended solids in a liquid

phase

P?-, Mixer pump opemtirm

sbmtkl nlix iiquict sand

suspend mobilized solids

utlifbrmly througboutdw

waste solutitm.

P3. ComptmeNs sboukl not

exceed [Jpcratitlg pdnlnlcters

for tbe system

P4. Electricaldstribution
system sbouktproviderortbe
sinndtaneous0peration0f9
mixerpumps

P1. Ensure cmnpatibility

betwem scwfiug and

receiving tmtks

P2. Ctmfinn wrote

compositional invcNOry
widlin conlract speciticati[ms

Not Applicable m 24 I -AZ

Tauks

In Surmort of Phase 1 Feed Deliverv,. .

Postulated off-normal
occurrence

instrument air supply to air
lift circulators fails

mixer pump cavitation

detected

10ssof power to one or nlOre

mixer pumps

Not applicable to 24 l-AZ

tmlks

—
Control parameter(s)

(from Tables C-1 and C-2)

lmstrumencair supply

xessure and flow

pump speed,tmk level,
waste temperature and

jensity, pumplmotor

vibration, vapor space

pressure

none

Additional control

parammer(s) neecled

ank waste

empemture, nlixer
mmp controls

lone

lone



Flowsheet

process step

8. Receive

Liquid into

Rmk

9. Tratlsfer

Solids Slurry

fro!n Tank

10.Receive
Solids Slurry

into Tank

Table C-3. Off-normal Occurrence Control Parameters for241-AZ Tank Farm

Process need

Not Applicable to241 -AZ

Tmlks

S1. Monitorf orleaksorline

misrOutings

S2. Ally instrument importimt

m process control requiring

il)strulnent airsllall receive

theaira tan;lppmpriate flow
mw ml pressure.

P1. Avoid solids

accumulation whicb could

plug tlte transfer line.

P2. Transfer system should

be cap~ble of removing

targeted waste volumellevels.

P3. Compollems should not

exceed operating parameters
for the system

P4. The transfer system

sbmddhavecapability to
flush transfer lines with raw

or hlhibited water.

P1. Donotoverliliumk

P2. Mittitnize gellerati[~l]c>f

aerosols it1241-AYmd

241 -AZ Tank F;mtls

In Sttpportof Phase 1 Feed Delivery

Postulated off-norm;d

occurrence

indication received ofa leak

in tratlsfer line or chversion

boxes

Transfer line plugs to allow

less than required flow rate,

pressure drop, or velocity

Transferpumpt ripduring

Wmsfer(e.g. from master

pump shutdown signal)

Cmttrol parameter(s)

(from TablesC-1 and C-

wasre mass flowmeter,

encasemetltAliversiotl box

leak detectors

transfer piping cliff. pressl

pressure, flow rate; diluen

flush pressure, flow rate

flush water pressure, flow

Additional ctmtro

parameter(s) nee(te

interlock to trip

transfer pump

transfer piping tlusl

water pressure, flo~

rate

none

C()!lllllelltshssllcs



Table C-4. Monitoring Methods fer241-AZ Tank Farm Supporting Phase 1 Feed Delivery.

g= -;:: E. ~:q T~r ::ContrOl paramctm(s) M[~nitoredvarial>lc(s) ‘ C[mlmctltslissues

Safe Storage 1.1 hydrogen gas pri!lrdry [allkvelltilatiotl bydrogengas (vapor

space amlpumppits) (Cmltinuous,tm.line
Iramstiirpumpoperatic>!)

P
pressure (Vdcuuln) (DP or absolute) with

remore indicalitm/aIarm

~p~si~O~
1.3ve[1tilatior1 stack air fanspecd, damper stack air flow rate stack isokioetic pitot tube tlow

tlow probelcontrol $ystem transmitter

+::: S“” g: ‘::: :::

l,5raw waterpressure pump speed, pressure

A

xhaust srack radiation CAM with intcrlockto

radiation exhaust fan
--

1.7 HEPA filter Ilone differential pressure

differential pressure

differential pressure

__ IL T ““”““’ . . . ...

across HEPA filter transmitter with
locallremote indication

md interlock with

exhaust fan

1,8 annulus lmk none

—

liquid level in botmmof tmductivityprobe.s set level transmitter with
-.

detector DST (outside tank) N proper elevations remote imlicationlahmn

1.9 primary tank waste dilucol volume waste tcmperarure RTDs at elevations to hermocouples at RTDs will provide

temperature ive temperature eleva[iO1lslo give ~ IF. ?ccuracy; T/Cs

radiems at various temperature gradieim at will provide ~2.8F.

tank levels variousamk levels Elevations and spatial

istribution of

tctnptmmre sensors
need t[]bedetcnnine(l

togivc dlc ncwlcd

tcmperattmc prolihx.

110 di]”~[]t ~!ld [~w ldi]”~,,tfl!ld~~ww~i~r ~]”~l,~~”d~~~~~~~~ di,”~ll~~lldr~ww~~~r f70w ~~~nsmi~~~~with

water volunle flow volume

!

flow totalizcx indicatm plus

stopwatch
—



Table C-4. Monitoring Methods for 241 -AZ Tank Farm Supporting Phase 1 Feed Delivery.

n
b
o

—
FIOWSIIIX[

process S(CP

MC Storage
:011[)

Degas Feed

Separate
olidsml
,iquids—

Dissolve
olids

I Manipulated
lmtro[ parameter(s) Molli[orcd vwi:ihk(s)

1

Expected nmnitoring
pardmewr(s) w.1 ctmtrol approach

11 pritmdry tank l~,,le,,t ~,,~ ,~w ~~~er [a,)k Ie,el ENRAF’X level system

Isle level volume

12 wrote temperttutrc kliluent volume waste tenlperature

I

trend recorder
:lldi]lg tremling Olmectell to

temperature monitoring

svstem (see CP 1,9)

13 ;Iir lift circulator air pressure and flow

pressure

pressure an(l flow

1

ressurc and flow

transmitters with local

and remote in61cati0n

(illstrumetlt air system)

ocess step not

plicahle to 241-AZ I I I
ocess step tlOt

plicahle to 241-AZ

mks
L

1 dihenr volume seeCPI.lo

-—
—=—”1. ..2 diluent chcmmlry bhenm.al acklmves AItihtetlt chemistry otl-line malyzer

~1”’~3 primary twtk waste See CP 1.11
vel

4 primary cmk wmrc See CP 1.9

tmneraturc I I
5 dilutnt messure bce CP 1.4 “ I I

6 diluent flow mte dilttem water pump Idiltlcnt flow row flow to[alizcr with

speed remote flow indicator

Alternative M&C i

pproaches consickred ~

I
Jel sensors at tixwt ~

;ations, ultrasonic

stenl

:al gage and

tameter

ah smnples with

mote analysis

ml flow indicmx

,g,, mtamcter)

ay not ohrdin

Cllr’ltc level (tat;,
Ihcnmixer putnp is in

,eraticm Jnd

WRAF’” is in “dip”
<ode

Itllmlgh not

$plicahle to AZ
mn, control

[rameters apply to
Iuent w.ldition of

(>CWSStep 5B.
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Table C-4. Monitoring Methods for 241-AZ Tank Farm Supporting Ph,

Howsbeet
Controlparameter(s)

“[

Mtmipukml
~Mlitoredv;\riabJ=--

.,

process step parameter(s) I ;:%::P;::::

Trmsfer 19.7 slurry viscosity ‘diluem volume, flow slurry viscosity

t

rab sampler
olids Slurry

mm Tank
—

9.8 slurry densi[y dhent volume, flow slurry density ,rah sampler
:ont.)

~7__________ . . . . . .

,,:.k:,,lgsyste,n I Ly cbetniscry

1

,rab sampler

r==+ -I+w::,%::o”,discharze messure

9.11 primmy tank See CP 1.11
waste level I I

Indirectionof rotatioo
~:;x;;;,~f;p,;p-” ~“,,,p;;~ ‘--- ‘-“ ;.,;,;”;;;,; ‘“”- ;Fg;;;;;;---””” “-”-

motor curretlt

9.19 transfer pump

L

‘pump speed

1

motor win(ting and TIC or RTD in motor,

motor bearings and bearing temperature indication with VFD

windings tenlperamre display
—

9.20 mmsfer piping tlusb water pump speed flush water flow flow totdirxr widl

tlusb Wtl[cr tl(lw remote in{lcaliOn

~.21 wamferpipiug Icbcnlicd wldi(ives llusb uwter chemistry

t

mlim simpler

tlusb water cbclllisfry

e 1 Feed Delivery,

Almntttive M&C

Approachesconsidered
—..

[n-line tmalyzcr

[n-line mdyzcr

tl-lint malyzer

--
lcal pressure gage

.—

—....——

ow indicator

rammitter or

mmmcr) and

Opwatcb

rub sanlplc with

:nmte mdysis

C(mmlelmslissues

—



n
b+.

Table C-4. Monitoring Methods for 241-AZ Tank Farm Suuuortirw Phase 1 Feed Deliverv.

Flowsheet Manipulated
Coolml parameter(s)

process step parmmxer(s)
—

1ra,,s,cr

nlids Slurry

mn Tank

:ont)
———

). Receive

olidsSlurry

!to Ttu)k

c,. . 19.22 transfer piping ~ee CP 9.20

tlush waler volume

10. I tatlk waste level transfer vOlunle, dilue

volume

I“::E10,3 mixer pump speed See CP 5.1 ml 5.6

10.4 :iir lift circul;mm See CP 1.13

M[mit[mxl vnri:d~lc(s)IExpected lmoni[oring Alternative M&C
and control :Ipprowh ~pproaches considered

—1

nk waste level

r

ENRAF’” system

r

——

t- r

,...—.—.—

C[)!ll,,lc,lts/isstlcs

—..—..



Tank

Az-lol

Table C-5, Monitoring And Contr’oFInstromentation Parameters Needed For 241-AZ Tank Farm

In Support of Phase 1 Feed Delivery.

Monitoring and comroi insmttncn?dtion

ydmgen mfidyzw (continuous, on-lint

mnp]illg)

,ressure transmitter (dp m absolute) with

emote iwlicti[iontalarm (vapor space)

tack isokimtic probelcontml system

exballs[ now)

messuretr411sminerwith remote switch

MI indlcatioo (tank diiuent)

,ressure transtnitter with remote switch

ml illdicatiOn (raw water)

2AM with inter]ock [o exlmust fin)

[it’fercntial pressure tmmnlitter will)

ocallremote indication and interlock with

xbaust fan (HEPA)
—-

xmfuctivi[y probes set m proper

Icvatiom (mmulus leak detectors)

—-

Range

CH1 o-to% 112

c112 o- I % 112

.25.4 to + 12.7 cm

{-10 [o +5 in. wG)

Stack Flow: O to

24.7 mlmin (O to

87 I Scfin)

Sample Flow: O

to 57 L/rein (O m

2 scfm)

TBD

1.01 to7.81 kPa

(O to 100 psig)

o to 10,000 Cps

TBD

Radkion O m

10,000 Cps

Leak 2.54 cm

(1 in.) and 25.4 cm

(10 in,) in leak

detection pit

—
—~-—””—–-”—

HiHi

.Jot require<

<equirecl

—

SetpOints functiom

Hi

equired

equired

equired

equired

equired

equired

cquired

Lo

Low m FAII
Required

Required

Required

Low or Fail
Required

Required

I c[mlmclltlissw
LOLO

--- l___

(01required Exisli\lg system ba

I Ii mld Fail dam)!

tequirecl I Existing PIT is set

for ‘m_ m

(-6 to +4 in, WG).

L-
All ?kmm we

gemmfcd i!] Micor

unit.

I

I—

I
(equired I



Tank

AZ-101

(cont.)

Table C-5. Monitoring And Contr’oFInstrumentation Parameters Needed For 241 -AZ Tank Farm

Mollimring and ctmtrol instrumentation

tTDs at elemtiom [o give temperature

{radients at various lank levels (primary

ank)

aw water flow mrdizer (primary tank)

;NRAF’” level systcm (primary tk.)

reml recorder conmctctl m waste

temperature monitoring system

—
,ressure aml tlow transmitters wirh lord

,ml remote indication (instrument :tir

ystem for air lift circutmrs) and air lift

.irculator temperature indication.

111-limanalyzer (continuous) for diluent

vater chemistry

low mtalizer with remote flow indicatof

diluem>

;NRAF’” system; URSILLA system

primary tak demsity)

:rah smnplt! with remote :mdysis (slurry

,iscositv) TBD if reouimxl.

,- 0.. ----- -rr,r- . . . 4 P-. , n..
m NJppUI L UI ruase I rceu Dellvery,

—~— rrSetpoints
Rmlge —

I-IiI-Ii Hi
-—

TBD Required Required

O-TBD L

H

Not Required

required.

O to 9.25 m Required Required

(O m 364 in.)

O-TBD Delra T

L! between set of

TEs (TBD)

1.01 m 3.42 kPa Tenrp Hi

(O to 35 psig) and required

566 L/mil~

(20 scfm)

PI{ TBD- Required

TBD,Collductivity

TBD-TBD

micrOmho,ViscOsity

TBE-TBD CP

O to 454 m3 (O to

+

Required to

120,000 gal), itlcOcate

approaching

set value.

Required

TBD

L–— ——l—____

mctiom
.—

Lo

lequired

.

<equired

kess-Low

JIOW-LOW

C[mlmeWissuc

‘o provide

>mperantre

radient infornrati

~ protect tank

ltegrity

.—



AZ-101

(cont.)

Table C-5, Monitoring And ControFInstrumentation Parameters Needed For 241-AZ Tank Farm

M[mimri!>g aud control imtrumentiition

[mixer punrp VFD (rotaiomtl speed)

accelerometer with remote itl~lcation at

VFD control station (mixer pumplmotor

vihmtion) TBD if required.

In-lank camera with controls awl air or

lnikogcmpurge pressure and flow

turntahk drive position indication

IwassBow meter (slurry transfer)

pressure tmmwnit[er with remote imiication

(tmnsfe[ piping diluent)

flow toralizer (tramtir (filuem)

pressure tramminef at each end of transfer

piping with remote indicator and

comparator

pressure lmmtnincr widl WI11OICimticNitm

(trmstkr piping)

grab smlpler (slurry tr:mskx)

In Support of Phase 1 Feed Delivery.-.

Range

O-TBD [pm

O-TBD roils

Oto 85 L/rein

(O m 3 scfm)
pressure1.01to
5.15kPa

(O to 60 psig)

0-1800

O-TBD kg/l]r

1.01to 32,0kPa

(O to 450 psig)

1,01 to TBD kPa

1.0110TBD kPa

NIA

Ililli

——

—_

Setpoillts iimctions

1-1i

Required

Required-

pumplnmtor

protection

Required-m

indicate

approaching

the set value,

Required-

Required to

indicate

approaching
set value

Required-line

protection &

to indicate

line plug
—

Required-line

protection

Lo

(equired -
,umplmtxm

,roteclion

Required

—

LOLO

———

—

Commcmlissue



Table C-5. Monitoring And ContrOkInstrumerrtation Parameters Needed For 241-AZ Tank Farm

Tank

\z-lol

cont.)

—.

W-lK

Monitori!}g md control imuumentatiou

ressure transmitter with remote inckation

ransfer pump discharge)

ansfer pump VFD controk ml indkation

;peed)

)cal accelerometers with remote

xlication (uamsfer pumphnotor vibration)

‘BD if required.

ansfer pump VFD ctmtrols (motor speed)

‘/C or RTD in transftx pump nmtor,

l(ticdtioll wirh VFD display

n.line sampler (tramfer tlush water

lwmistry) TBD if required.

low totdizcr with remote indication

Iransfer tlush water)

ydrogm analyzer (continuous, m-lim

ampliwj
— —

,ressure transmitter (CIPor absolute) with

emote in&lca[imtlaktrnl (vapor space)

tack isokinctic prol>clcontrol system

Cxhaus[ B[lw)

,ressure trammitter with remote switch

,mdindication (tank diluent)

)ressure trammitkr with remote switch

md in[licmion (rmv w:acr) -.

In Sruruort of Phase 1 Feed Deliverv,

Range

[ .01 to 32.0 kPa

O to 450 psig)

rBD

rBD

rBD

rBD

rBD

CH1O-10%1-12
CH2O-1%r+2

.25.4 m + 12.7 CII1

(-10 to +5 in. WG)

Stiick ~lOW:

Oto 24.7 ml[ttin

(Oto871 scfm)

Sample Flow: O to

57 L/rein

(O to 2 scfnr)

O-TBD

1.01 to 7.81 kPa

(O [0 100 ps’ig).—

Seumints futlctiolls

HiHi IIi

I

—. — F“--
Not required Required

Required Required

Required

—
Required

–l-------

Lo

‘----’--r’

LoL()

—

—----------

I

1

1

Low or FAIL Not rcquirtc
Required

1
Required Required

—

Required

1-”---”--““’

I
1-

Conmmtlissue

.—



Table C-5. Monitoring And Contt’ol’ Instrumentation Parameters Needed For 241-AZ Tank Farm

—.

C[mlmctN/issue

m lxtpport ot lmase 1 t-eeo LJelwery.

Tank
Setpoints tiunctiom

Monitoring ml wmlrol imtrumenva[ion ~i --

Reqllired

Required

Required

LOLOHiHi

———

tequired

.JOt

equired.

<equired

LO—
Az-tcx
:C(mt.)

CAM with imcrlock m exhaust fm rBD

.fil’fmcntkd pressure transmitter with

Iocdlretnme indication and itlterlock with

:xlmtst fat] (HEPA)

r13D Required

xmdttctivity probes set at proper

:Icv:ltions (Mmulus hk dewmr.s)
1-10,000 Cps
Ie:!k2.54 cm (1 it

and 25.4 cm

(10 itl.) in leak

Mection pit

Low or Fail

Required

RTDs at elevations to give temperature

gradients at vorious tank levels (primary

lank)

TBD Required ‘b provide

)mpcr,wure

mditmt infortnation

) protect tank

ltecriw

raw water tlow madizer (primary tank) 3-TBD L Required Required

ENRAF’” level system (primary tk.) Oto 9.25 m

(O to 364 in.)

Required

DelvaT
betweensel
TEs (TBD)

Temp Hi

required

Required

trend recorder cmnemxl m waste
tcmpemmre monitoring system

O-TBD

pressure and tlow transmitters with local

and remote indication (instrumetlt ;iir
system for 8ir lift circuhtors)

1.01to 3.42kPa

(O to 35 psig) and

566 Llmin
(20 SCfttt)

Press-Low
Flow-Low

—



HNF-2941

Revision O



HNF-2941
Revision O

I

C2
c?
E-



Table C-6. Monitoring and Control Equipment Available for 241-AZ Tank Farm in Support of Phase 1 Feed Delivery,

References/cc>tn!ner]ts

—_
Equipment imtidlc(l? ipment pbmned?

Project No,

Monitoring and control cquipmer

needed
‘Rdtlk

\z-lol

Yes/NoYes/N( EIN or Label

hydrogen malyzcr (continuous,

tm-lim sampling)

Yes AZ 10l-SHM-NASH-

054 (o to 10% H2) and

AZIOl.SHM-NASH-

055 (O to 1% H2)

PIT-AZ1OIKI-1

W-369 ( DWg No, H- 14-

10083.5.

702-AZ (W-030) (Dwg#11-2-

I 31075 sb2)

pressure transmitter (dp or

ah.wbtre) with remote

it1dic21tio[1kilarl11(vapor sp:tce)

smck isokkic probelcontrol

Yes

Yes AE-AZK 1-1 and AE-

AZK1-2

-—
702-AZ (W-030) (Dwg#I I-2-
131078 Sbl)Syslclll (Cxhs[ flow)

pressure [rammilter with remote

swilcb:md indication ((ank

di hem)
—

pressure transmitter with remote

switch ml indication (raw water)

Ti3D

Yes

——
PT-AZRW-I Dwg # H-2- 131074

H-2- 131348—.
CAM with itlterlock m exhaust fa Yes RAH-AZKI-I 702-AZ (W-030), Interlocks

[-108 & 1-119 I’rom TMACS

(Dw’g # !--2 131078

702-AZ (W-030) Inlerlock I-

119 ( Dwg # 1-1-2-131076.

—
differential pressure transmitter
with local/remote indicaticmmd

interlock witbexbmst fan (HEPA

Yes PDAH & PDAHH-

AZK14-lB (1A) & -2B

(2A).

PDAH& PDAHH-

AZK11O-1B (1A) .
conductivity probes set at proper

elevations(anntdus Ieak detectors

Yes wFTlol-l,&lol-2, zm(l

PADIO1-1
H-2-68335 S1]6



Table C-6. Monitoring and Control Ecmir)mefit Available for 241-AZ Tank Farm in Support of Phase 1 Feed Delivery.

Tank

AZ.-IOI
[cont.)

Mfmi[ming and comrol equipnwm

needed

<TDs at dev:ltimls m give

cmpcrattm gwdicnts al varim!s

atlk levels (primary lank)

aw water flow KNdizer (primary

ank

?NRAF’$’ level system (primary

k.)

red recorder commtd m waste

emperamre monitoring system

wessure and tlow transmitters
viO1local and remote indication

instrumem air system for air lift

~rctdators)

m-line amlyzer (continuous) fbr

Iiluent water chemistry

low wrdizw with remote flow

ndiexor (diluem)

. .———

Yes/N

No

Yes

Yes

FlOw-

Locid

WI

’40

pment installed?

EIN or Label

AZ IOl-SA-FI-

XXOI(XX=01 thru22)

1

Yes/No

No

Yes

——

No

No

Yes

!ipment planned?

Proiect No,

W-211

—

———

W-211

— I

,, -—

Refere,lces/ct)tnmeI)ts

At prcscmt, there are Type J
lhcrmocouplcs (set of Omx

thermocouples spaced at 4

in.,14 in., >md 140 in, from

bottotn) im(dled in risers

13B,13C,13D,and 13A. And

another set of three

thermocoupks lowed m 4

in, from hot(w)) ill risers

16A, B, and C. This will not

provide mmpcralure grxlicmt

informotiov required during

tmmsfer.

Installed hy W-151, For

accuracy purpose during

transfer , CNJ will he

required,



Table C-6. Monitoring and Control Equiument Available for 241-AZ Tank Farm in Surmort of Phase 1 Feed E)eliverv

Monitoring and control equipme!

neded

ENRAF” SyStelll; URSILLA
system (primwy tank density)

. . .
Equipment pl;mned?mlent imtalkd?

EIN or Label

Eq
——

Yes/No

NtI

Nti

No

No

N()

No

No

No

No

No

No ‘

Tank

iz-loi

cm.)

Rcfererlccslc[lrlltl]e!)ts
Yes/No Project No.

Yes W-151 cvr#22515,s11pp 40,41.
ENRAF’” Densi[iomcter not

pkumed or bought byW-151.

grab sample with remote analysis

(slurry viscosity)
No

—.
mixer pump VFD (rotational

speed)

accderometer with remote

indic; ition at VFD control stalion

(mixer pumplmotor vibration)

h-rank camera with controls and

air or nitrogen purge pressure atl(

flow

Yes CVl#22515,supP 32

Yes W-151 CVI#22515,supP 32

CVI#22515 ,SUpp 44Yes W-151

W-151

—
CV1#22515,supP32.mrntahle drive position indication

(part of mixer pump VFD system
—

mass tlow meter (slurry transfer)

Yes

Yes

(TBR)

W-211 Not in design yet, Discussion

with project Inst. engineer

iwl icates that this iustrumem
will he part of clesigm Must

he veritied at clesign review.

pressure transmitter with remote.

indication (Imnsfer piping dilutmt

TBR Must he veritied for inclusion

in design at design review.—
Oow to[itlizer (transfer diluem) TBR Must be veritied for i]]ciusion

in design at design review,

pressure transmitter at cad end c

transfer piping with remote

im[icamr $mdcompomtm

pressure trmrsmilter wilh remote
imli~lt ion (tramfer piping)

—

No

No

—.
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Table C-6. Monitoring and Control Equipment Available for 241-AZ Tank Farm in Support of Phase 1 Feed Delivery.
-—————L ——-——— —

Monitoring and control equipment
needed

pmcnt imtallecl?
—.——

EIN or Label

Az102-sA-FI-

XXO1(XX=O1 [I]ru 22)

ipmem phmed?
———. —

i

Refere,]ces/c(>,)][ller,ts
Project No,

!31
Tank

Yes/No Yes/No

NoAZ-102 pressure and flow transmitters

with local tnrd remote imiication

(itls[rumel~[ air system for air tift
circulators)

Pressure.

No FlOw-

Local

Noon-lioe analyzer (continuous) for

cliluem water chemistry

flow t[malizcr widl remote flow

indicator (dilmmt)

ENRAF’” SYW!lI1; URSILLA

system (primzry tmlk density)

No

\—-----------
No No

l—”” ‘“-No No

—-i-——-–—— .
grab sample with femme analysis

(slurry viscosity)

No No

—..

Yes W-21 1mixerpumpVFD (rotational
speed)

accelerometer with remote

inttication M VFD control s[ation

(mixer pumplmmor vibration)

In-tank camera wid] ctmrrols and

air m nitrogen purge pressure alld

flO\v

No

W-2 11

‘r
No Yes

>

W-21 1

—-

N-21 1

No Yes

turntable drive position indicmion

(nart of mixer numn VFD sm[em)

No

No

Yes

mass flow meter (slurry transfer)

pressure tmmmitter wid] remote

indiwti[m (tr;imfer piping diluent)
——. ——..

flo\v tolalizec (traI1sfer dil”ent)

Yes N-2 1I
— — .— —--— .—__ ..._

W-2 11N() Yes

Yes

No

No

pressure tmmmitwr :It cd end of

transfer piping with remote

imlicwm and comparator

No

_l ___ .._-.. .._. . . . .



Table C-6. Monitoring and Control Equipmen{ ~vailable for 241-AZ Tank Farm in Support of Phase 1 Feed Delivery.

: :’---p?z~SFE
Monitoring and control equipnlem

Ret’erenceslcommcnts

4Z-102 pressure transmitter wit], renmte No

indication (transfer piping)

grab sampler (slurry transfer)

pressure tmmmi[ter wirb remote No

indication (transfer pump

——

‘----T:: ‘-211 ‘-- ‘“”–-”

trtmsfer pump VFD controls an(f Yes
indictuion (spcwl)

Ioc;d accelcromclers widl remote No

.

Yes W-21 1
indicaticm (trmsftr pumpfmoror
vibr;uion)

—— — —.—.——

transfer pump VFD co!)trols No Yes
(direction of rotation and motor

W-211

current)

T/C or RTD in transferpump No Yes w-2 11
motor, indic~tion with VFD

display
——

flow toralizer Wi[b remote No No
in&tcatiotl (mmsfer iine tlusb
water)

—. —

0[1-lime swnpkx (tmnsfer flush

—

No Yes W-21 1
water chemistry)

———. _ .



Table C-7. Comparison of Process Monitoring and Control Needs to Available Monitoring and Control Eaui~ment,in 241-AZ

Tank Farm in Support of Phase 1 Feed Deliverv,
. . .

—

TMcmitoring and control
Tallk illstrurnelltatiOtl/ec]tliplll

en!
—

AZ- 101 hydrogen anAyzer

I (continuous, tm.lin.

pressure transmitter

(CIPm absolute) with

remote

indic4tionlalarn1 (vapor

space)

stack isokiaetic

probe/control system

(exllattsl flow)

I
1— ———

pressure trammitter

with remote switch and

indication (tank

dilutmt)
—.

pressure tramsmittcr

with renmre swimb and

indim[ ion (mw wtter)

CAM wid~ inledock m

Iexba”scfi!” _

— L
differential pressure

transnliner with

Ioctdlremoce indication

and interlock with

exlmws[ fan (HEPA)

Is existing and pkumed

im[rtmtentxion

~dequtitc? (Y/N)
.

Yes

TBD

TBD

rBD

Yes

.
rBD

Yes

———-.—-——_ .-y___

Bmis for adequacy assessment I Commemslissacs

;xisting system bas two cbmnels wbicb cover
Irrow range and wide rzngc.

‘--”’-L“‘
existing PIT is calibratedfor -15,2 to + 10,2ctn
(-6to +4 in. WG,) Needsre-citlibratimof tbe
loopto spanfrom -25.4m +12.7cm
(-IOto +5 in WG).

_. ——— ______________

:xisting system is desigawi for flow vwiations If mixer pumpltransfer pump opemtion does not

f 11.3 [o 28.3 m 3/rein (400 to 1000 scfm), increase exhaust flow of 28.3 m 3/rein

(1000 scfm). existing system would be adequate.

If flow increases beyotld 28.3 m 3/rein

(1000 scfm), some changes to tbe systems- such

as verification of isoki[le[ic nozzles, re-calibrmion

of flow monitoring loop would he required.
———

-.--.-------i . . . . ....-
xisting instrument IIZNadequate range,

— —.——

xisting sys[em design adequme if radioly tic

mission ctmtains beta&gammaonly ..
——— L .—

xisting system desigo IMs ?dequate

h’trumentuion 10 indicate HEPA filter

.mdi[ ion. 1
I

I



Table C-7. Comparison of Process Monitoring and Control Needs to Available Monitoring and Control EauiDment in 241-AZ

Tank Farm in Support of Phase 1 Feed Delivery.

-1Mtmitorillg and control

Tcmk instrumentatitmlequiptn

em

AZ-101 conductivity prohcs set

(cont.) at proper devatiom

(anmdus leak detectors)

RTDs at ekvations to

give temperature

fyadients atvarious

tank levels (primary

tank)

raw wmx tlow

mtdizer (primary lank)

ENRAFT” level system

(primary tk.)

trendrecorder

conneccedto waste

temperature mtmiloring

system
—-—

pressure ml Oow
trammit[ers wilh local

and remote indication

(instrument air system

for air lit’t circulators)

ml air lift circuklror

temperature indication.

w-line analyzer
(continuous) for diluellt
vmtcr chemistry

Oow totalimr witk

rtmrotc Oow indicator

(dil.em)

s existing an(t planned

imtrumentaticm

adeqwtte? (Y/N)

‘es

No

m

‘es

‘BD

‘BD

‘BD

‘t3D

Basis for adequacy assessment

1

Cmnmemslissucs

7Existing system has adequate imtmtni”tatiml m

etect presence of liquid.

existing temperature systenl is not adequate

during mixer pump operation as uniform

temperature gradient over the entire Ienglh of

liquid column will be used to determil]e

completion of mixillg operation

—
V-15 1 is installitlg ENRAFm which would give

r

CIU required to be installed m ge{ accurate level

ettcr accuracy of level measurement once CIU measurement for qu;mtity tnmsfer calcukuions,

; installed to transmit digital sigmal,

existitlg trend recorder system will need re-

calibration for temperature gradiem data record
well as rate of change annunciation

;xisting systenl design provides this Need to verify air flow and pressure adequacy K
lfOrmation. rn~imain waste temperature btlow 93 “C (200 “

sludge temperature below 110 “C (230 ‘F) by ai

lift circulator operation. Need to verit’y operatinl

time a!ld t!ir supply c:)pacity,



Table C-7, Comparison of Process Monitoring and Control Needs to Available Monitoring and Control Equipment in 241-AZ

Tank Farm in Support of Phase 1 Feed Delivery,
_.,_.- ....—._.

Monitoring aucicontrol

Tank immmtemnitmlcquipm

ellt

\z-lol ENRAF’” system;
cont.) URSILLA system

l(primaryt,nkdet)si~)

grab sample with

remote analysis (slurry
Iviscosity) _

mixer pump VFD

(rotatiowd speed)

accelerometer with

remote indicatiottat

VFD control station

(mixer p.mplntotm

vibration)

In-tank camera with

conrrols and air or

nitrogen purge pressure
and Oow

k
tumtahlcdriveposition
indication(partof
mixerpun)pVFD
system)

mass flow meter
(slurry transfer)

prcxsurc wammitwr

wit bretmxeindication

(transfer piping

diluent)

flow totidizcr (trmsfer

1sexisting and planned
instrumentation
ndcquate?(Y/N)

TBD

TBD

—
TBD

TBD

TBD

TBD

TBD

TBD

TBD

.— ,-----

Basis for adequacy assessment COmntcnts/issues

L ——
I



Table C-7, Comparison of Process Monitoring ind Control Needs to Available Monitoring and Control Equipment in241-AZ

Tank Farm in Support of Phase 1 Feed Delivery.

Monitoring and ctmtrol

Tatlk instrutnentationlequ ipm

CM
—-—

\z-lol
xm.)

b
pressure transmitter in
emb end of transfer

piping with remote

in{{ca[or and

comparator

pressure transmitter

wit brenrotcindhnion

(transfer pipitlg)

grab sampler (slurry

transfer)

pressure transmitter

wit bremotein~lcittion

(transfer pump

discbwge)
_—.

transfer pun}pVFD
controlsandindication
(meed)

local accelerometers

widl remote implication

(transfer pumplmotrx

vibration)

transfer pump VFD
controls(directionof
roraticm and motor

current)

T/C or RTD in trmfer

pmnp lnotor, imhtion

with VFD display

Is existing and pkmned

imtrnmentation

adequ~te? (Y/N)

rBD

rBD

TBD

TBD

TBD

TBD

TBD

TBD

-.

Basis for adequacy assessment

_——._

-... . . .—.-.

Commentslissues

—— .—

—



Table C-7. Comparison of Process Monitoring and Control Needs to Available Monitoring and Control Equipmeqtin24l-AZ

Tank Farm in Support of Phasel Feed Delivery.

Monitoringml control 1sexistin~ and plannecl

Tank il)slrumetltatim>/equipnl insrrumentatimr Basis for adequacy msessment

ell[

A

Commentslissue.
adequate? (YIN)

- .—

AZ-101 flow totalizer with TBD

(cont.) remote inttc:ltion

(tramfer line flush

water)

m-line sampler TBD

(transfer flush water

chemistry)
—

flow totatizer with TBD

remote indication

(transfer flusI1 water)



Table C-7. Comparison of Process Monitoring and Control Needs to Available Monitoring and Control Equipment in24l-AZ

Tank Farm in Support of Phase 1 Feed Delivery.

Monitoringandcontrol Is exis[ing and planned
Tmk immmentationlequipm insmmmtation Basis for adequacy assessnlent Commentslissuex

cnt ade(luntc? (Y/N)
—.—

AZ-102 bydmgen analyzer Yes Existing system bas two channels wkicb cover

(cOtltilmOus, owline narrOw nmge ad wide range.

smnpling)

pressure lrammitter TBD existing PIT is calibrated for -15.2 m +10.2cm
(C3Pm :!bsrdute) with (-6t0 +4 in. WG). Needs re-calihra[icmoftbe
remote Ioop tospanfrom- 25,4m +12,7cm
imticatiOn/alaml (vapor (-10 to +5 in. WG).
space)

.—

stwk isokhetic TBD f3xis1ingsystem is designed for tlow vwiations If mixer pumplmmsfer pump opcrwion docsn’t
probelcontml system ot’ 400-1000 scfm. increase exbaust tlowof 28.3 n13/min
(exhaust now) (1000 scfm), existing system would he adcqwne.

If flow i!lcreasesbeyond28.3 m 3/nlin
(1000scfm), some clvmges m tbe systems. such

asveritication ofisokinetic nozzles, re.calibration

of flow mot)itoring loop wouldbc required.

pressure trammitter TBD

with remote switch and

itxfication (tank

diluent)

pressure trallsnlinm Yes existing instrument basadcquate range,

with remote switch alld

indication (raw water)

CAM withinterlockto TBD existingsystem design adeqtt~te if radioly tic

exhaust fat] emission contains beta & gamma mdy.-

differentiat pressure T13D Existing system design bas adequate

transmitter with instrulnelltati(Jn toillticatc FIEPA filter

locallrcmote indication conditiom

and i]][erlock with

cxbaust fan (HEPA)



Table C-7. Comparison of Process Monitoring and Control Needs to Available Monitoring and Control Equipment in24l-AZ

Tank Farm in Support of Phase 1 Feed Delivery.

:;__ 7:-: Tj;:
---..-::e:___

Mottitorirlg and comrol

~

Is existing and planned

imrrumelltatirm/equipm Basis for adequacy assessment

\z-to2 conductivity probes set Existing system desigo bas adequate

cont.) at proper eltwatiom Yes instrumentation to detect piesence of liquid,

(atln.bts leak detectors)
—

R’TDs:!telcvmions m existing tempmmure system is ,no[adcqumc

give temperature N() during mixer pump operation as unifhnn

gradients N various telnperature grn&ctlt Over tllec]) tire kmgtbof

amk levels (primmy liquid column will be used to ttmernlitle

lank) cOmpIetiOn of mixing operation

row water flow TBD

ttmdizer (prim;wy tank)

ENRAV kNe[ SyS[elll Yes W-151 isi[)stallitlg ENRA~qwould give befter CIU required to be instalkxl 10 get :wcuratc! level

(primwy tk.) accur2cy0fleveI measurement once CIU is mutsurement fbr qwmtity trmsfer cdcukitioms.

installed totransmit[lgital signal,

trend recorder TBD existitt gtremtrecordersy stem will need re-

connected to waste calibration for temperature gradiet)t data record as

temperature monitoring well as rate ofcbwge annunciation

Sysrmll _——

pressure aml Bow TBD Existing system design provides this Need to verify air flow :md pressure adequacy m

transmitters with local information. main[aitlwaste tempermurebdow93 “C(200 “F)

and renlote i!ldication sludge temperature below 110 “C (230 “F) by air

(instrumem air system Ii ftcirculator operation. Neecfto vcrifyopermillg

for air lift circulators) time and air supply capacity.

on-line analyzer TBD

(continuous) for diluent

water chemistry

flow toadizer widl TBf)

remote Bow itldk:Nor

(dilutmt) . —



HNF-2941
Revision O

>
0

—

—

—

—

C-46



Table C-7. Comparison of Process Monitoring and Control Needs to Available Monitoring and Control Equipment in24l-AZ

Tank Farm in Support of Phase 1 Feed Delivery.

Tank

Iz-loz

cm.)

—
Monitoring and control

imtrumemationlequipm

enr

pressure transmitter at

cdl end of transfer
piping with remote

indkmtor ~nd

c[mlparator

pressure tmmminer

widl remote implication

(Immfer piping)

grab sampler (slurry

[rmsfer)

pressure transmitter
widl remote indkation

(transfer pump

(fischwge)

trmstier punlp VFD

controls andindirdtion

(speed)

local accelerometers

with remote indication

(transfer pumphnomr
vihmtion)

wmsfer pump VFD

conlrols (dkecricm of

rotation and nlotor

currcllt)

T/Cor RTD inmmsfe]

punlp motor, indica[im

with VFD display
.— —

s existillg:tlldplalllled

imtrume[ltatioll
adequate? (Y/N)

rBD

rBD

I’BD

rBD

rBD

rBD

rBD

rBD

B~sis for adequacy assessment

. .

Ccmmmntslissucs



Table C-7. Comparison of Process Monitoring ind Control Needs to Available Monitoring and Control Equipment in24l-AZ
Tank Farm in Support of Phase 1 Feed Delivery,

E“
———-—-———

Monitoring atld control Is existing ml planned

Tallk immtnretltatiOnlequipnl instrumentation Basis for adequacy assessment Comnrents/issues

ent adequate? (Y/N)

AZ-102 tlowtotalizer with TBD

(.011[.) remow indication

(transfer line flush

water)

omline s;lmpler” TBD

(transfer (lush water

chemislry) ———.
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APPENDIX D

VENTILATION SYSTEM PROCESS NEEDS AND ASSESSMENT

Table 4-1 hasidentified quantitative process needs that must bemetin order to enable
tank waste remediation system (TWRS)to adequately deliver appropriate waste feed during

Phase l privatization. Anumber of these quantitative process needs arespecific to and rely on

specific performance of the ventilation system. The ventilation system must be present to

support feed delivery to the Phase 1 privatization contractor aswellas ongoing TWRS

operations during the Phase 1 privatization timeframe. Forthepurposes ofthis evaluation of

241 -AZ tank farm, the ventilation system consists of both the primary ventilation system and

theamulus ventilation system. Thequantitative process needs identified in Table 4-1 that

apply totheventilation system are presented inthe sections below. Quantitative safety-related
expectations are presented in Table 4-2.

D.1 VENTILATION SYSTEM EXPECTATIONS

The primary ventilation system must remove heat, air, evaporated water and evolved
gases andparticulate from theprimarytarrk. Theamulus ventilation system must remove heat
andmoismre andsweep theamular space to radiation detectors. The quantitative process

needs that apply totheventilation system aresutmnarized aspartof Table D-1. The safety-

related requirements for the ventilation system are summarized in Table D-2.

D.2 EXISTING AND PLANNED VENTILATION SYSTEM

D.2.1 Previous Aging Waste Facility Primary Ventilation System (241-A-702)

The original design of the 241-A-702 primary ventilation system was an active
ventilation system that provided primary tank ventilation for the four aging waste facility

(AWF) tanks (241 -AY-101, 241-AY-102, 241-AZ-101 and 241-AZ-102) and for the
241-AX-152 diverter station. Several other miscellaneous structures (e.g., the 241-AZ-15 1
and 241 -AZ-1 54 catch tanks) were ventilated indirectly through waste transfer lines. The

primary ventilation system was designed specifically for plutonium-uranium extraction

(PUREX) generated aging waste (or boiling waste), which is exceptionally “hot” both

thermally and radiologically.

D-3



Table D-1. Comparison of Process Needs tt) Existing and Planned Equipment for Ventilation in 241-AZ Tank Farm,,_

Quantitative umk-specific Existiog or pkmned structure,
Is existing an(l planned

process need
equipment adequate Basis

system or crmrpOtlent Ctmmlelltslissucs
(Yes/No)

— —

i. P2.2, HLW: The Primary Vel]tikttiml Maimain Tallk Head See cOmlneuts. Mainmin Tank Head Sp~ce at
,ttriahllity of suspendal Air Inlet & Intikration, Sp;icc at Negative Negative Pressure -1. The
olids concentrations Recirculation Ventihtion Pressure TBD primary ventilation system fans
houlti vary <20% (TBR) Cooling Systenl, Recircttkttion AZ-K 1-5- 1A and AZ-K 1-5- lB
wer the full depth prior to Coodmser Cooling System, Remove Heat Generated per forrn;mce need m he
atnpling and prior to Ducting, Primary Condemer, During Mixer Pump upgraded to meet the design
wgitming each feed Primary High Efficiency Mist Operation to Homogenize condhicm of 28 m 3/rein
rmsfer. Eliminator, Primary Heaters, Tank Conte,)ts TBD (1000 cfm) ;![ 956 Pa

HEPA ‘iWter and HEGA (32 in. WG) wilh operation in :!

Trttitl, Exhaust Fan, Stack stable portirm of the f;m pressure

curve (llegative sloped portion of

During mixer pump operation, the pressure curve).

provide ventihion air flow to: 2. Sed off eachtankso dnt inlet
1, maintaintank head space at air m the primary tank

negalive pressure; and heaclspacctlows through dle

2, remove heat generated 702-AZ (W-030) installed air

during mixer pump OperatiO1l inlet smtions giving the

to homogenize tank cotwents. capability to ctmtrol system tlow
rates and achieve greater

negative pressure it] the primary

tank.

Remove Heat Generafed During

Mixer Punlp Operation m

Homogenize Tmlk Contents -

TBD



Table D-2. Comparison of Safety-Related Needs tu Existing And Planned Equipment For Ventilation in 241-AN Tank Farm,

Quantitative tank-sptwitic

process need

.S1.3. M:iintai[l

lammahle gases

[mwtnrmicms no greater
ban 25% of Ibe lower

Iammabili[y limit

1,S2,3. An active primzry

(entilatictn system shall he

]pemhle fbr all DSTS and

(WTS

1.S7. 1. Primary tank

{ventilationstack CAM

nterlock systems slmll be

]perable wbem active
~entilatitm is operating,

1,S8, 1. An active primary

:ank ventilation system for

DSTS and AWF ranks sbdl
~e operable.

;xis[ing or planned struc!urc,

system. or component

,rimary Ventilation -

;Xbmst l%

‘rimary Ventilation -

)ucting, Prinrmy Condenser,

Vitnary High Efficiency Mist
?Iiminamr, Primary Heaters,

IEPA Filter and HEGA

Yai!l, Exhaust Fatl, Stack

kimary Ventilation - Stack

Yimwy Ventilation -

lir Inlet & Intiltra[icm,

)uctitIg, Exb;iust Fan, Stack

inmtlus Velltikrtioll

\ir Inle[, Ducting, Exlatust

~an, Skick
—-

[s existing ml pkmmml
equipment w,lcqwite

(Yes/No)

BD

Basis

-—

Mculation F.5.2

es. Tbe existing system is operable

i
I

BD TBD

I

,_

ComrnemJissues

Primary ventilation tlow rates 10

nainrdin tlammahle ga$
:oncentr:!timts hclow 25% of tbe

ower tlammahility limit have

mt been completed.

For comparisotl, the primary

:ank flow rate to maimtlin waste

.emperaturc m 73.9° C (165’) F)

ls more IIIM tell times the flow

rme required m nlaintaill

Ihydrogencotlcetnrmion below

25% of LFL except thr tbc

Wmcb fist Tanks.

.-

—. —



Table D-2. Comparison of Safetv-Related Needs to Existing And Planned Ecp.ripment For Ventilation in 241-AN Tank Farm—

Quantitative t;mk-specific Existing or planned structure,
Is existing and planned

equipment adequate Basis
process need system, or component

Crm>mctuslissues
(Yes/No)

.

1.S9. 1. EiO1cr the atmuhts Tbe amtulus ventilation Yes Collductivity probe systenl is operable

conductivity probe system system for 24 l-AZ is not

or. the mmulus continuous currently oper~ting.

air monitor sysrem sMII be

operable for DSTS and

AWF treks.
—

1.S10, 1. Tank wm[e Primary Ventilation - Yes, based on See Calculation F.5, 1 Upon settling, this solids layer

tempemture shzdlhe either: Recirculation Ventilation preliminary results expected m rise in tempemltm

<90.6°C (195”F) in all Cooling System, above the hulk tenlpcralure of

levels of the waste; m Recirculation Condenser [be solution (i.e., bighcr [him (1

QO.&C (195”F) in Ibe Cooling System, Ducting, 82.8°C [181 ‘F] cdctdated in tl

top4.6 m ( 15 ft) of the Primary Condenser, Exhaust preliminary calculatkms). Mm

waste and <I02°C Fdll detailed analysis will he requir[

(215 “F) in the wwre below to verify the prelimillary

4.6 m (15 ft). Provide ventilatitm air flow calculations, hut the initial

to remove beat generated results it]dicate [bat the 702-A2

(luring waste feed delivery (W-030) revised AWF

operaliom. ventikwion system will

adequately remove

bearlcondemate for mixer pum

operaticm in one tank alld
provide adequate ventilation foI

the other three AWF tanks.



Table D-2. Comparison of Safety-Related Needs to Existing And Planned Equipment For Ventilation in 241-AN Tank Farm.—

Qumtiauive tank-specific Existillg or plmmed strucmrc,
Is existing and planned

process need
equiptnent adequate Basis

system, or compomm[
C(lmlnel)[slisslles

(Yes/N[))
—

l.s10 .2. Wrote Primlry Vcntihtion Yes, hclslxl011 See C;llcukttiorl F.5. 1 Upon settling. ibis solids layer is

empermtre sbdl not Recirculation Ventilation prelimimry results expected [o rise in temperature

:XIX12d121”C (250 ‘F). Cooling System, above tbe hulk [empentture of

Rccirculatiotl Condemser (be sobnion (i.e., lligber [ban tbe

Cooling System, Ductitlg, 82.8°C (181 W) colcukttctl in tbe

Primary Crmdemer, ExbatIst

l%

prelinlinary utlculations). More

detailed analysis will he required

to verify [be prelinlimwy

Provide vemikltion air tlow calculations, hu( Ibe ini[i;d

w remove bem getlerated results itltiicNc 111:!(ON 702-AZ

during wmtt feed delivery (W-030) revised AWF

operations, ventilation system will

adequately remove
beatlcondmt.wte fbr mixer pump

operation in am tank :md

provide adeqwwe ventihtion for

tbc other tbrw AWF tanks,

1. S1.1.Mainmin kmk Primary Ventilation - TBD Calculation F.5.2 Primary ventilation flow rates to

)eattspace flammable gases Exlmust Fim maintain flammable gas

:omentrations no greater

ban 25% of tbe lower

concentraticms below 25 Y. of Ibe

kmmmbility limit.

lower flammability limit have
not been completed.

For compariwm, [be primary

tank flow role m m:lin!ain waste
temperature to 73.9°C (165” F)

is more tbm len times tile tlow

rate required to maintain

bydmgcm concentmt ion below

25% of LFL except fbr llm
Watch List T;mks.



Table D-2. Comparison of Safety-Related Needs to Existing And Planned Equipment For Ventilation in 241-AN Tank Farm.—

Qtmntittttivc tank-speciti. Existing or pkmttcd structure,
Is existing and planned

process neecl
equipment adequate Basis

system, or contponent

-

Commtnwlissuts
(Yes/No)

—

5.S 1.1. Tank waste Primary Ventikitioll - Yes, based on See Calcul~tiotl F.5. I Upon seuling. tllis solids layer is

temperature shall be either: Recirculation Vemikttion preliminary results expected [0 rise itl temperature

530.6°C (195”F) in :ill Cmlling System,
levels of the waste; or

ttlmvc the hulk tcnlperature of

Recirculation Condenser tbe solution (i. e., bigber tbm tbe

<90,6°C (195”13 in O1e Cooling System, Ducting, 82.8°C (18 I “F) calculated in tbe

top 4.6 m (15 ft) of tbe Prim*ry Condcllscr, Exhaust prelirnittary calculations). More

waste and Q02° C Fan ttewiled mtlysis will be required

(215”F) in tbc wtste below

4.6 m (I5 ft).

to veri~ tbe preliminary

Provide ventilation nir flow ctllculat ions,lmt tbe initi:d

to remove bear generatect results imlimtc (bat the 702-AZ

during waste feed delivery (W-030) revised AWF

operatiom. ventilaticm system will

adequately remove

beatlcomiemate for mixer pump

. . . . -.1------------------------

oper;ttion in one [ank :md

provide aclequ:m ventilation for

tbe otbw tbrec AWF ranks.

5.S 1.2. Temperature Primary Ventilation - Yes, based on See Calculation FS. I Upon settling, this solids layer is

changeover timc for Recircukuiml Ventilation preliminwy results expcctcd w rise in temperature

solutions in tanks sIMII be Cooling System, above the bulk tenlpcrature of

<5,5°C (10 ‘F)/br Recirculation Condenser tbe solution (i. e., bigber than tbe

(<52°C [125 ‘F]) or Cooling System, Ducting, 82.8°C (181 “F) edcukued in the

<1 I “C (20 ‘F) /day Pritnlry Condenser, Exhaust
(z52°C [125 ‘F]) Fan

preliminary calculations). More

detailed allalysis will be required

[0 verify tbe prelimimtry

Provide vetltikltiOn air flow calculations, but tbe ini[ial

m remove beat generated results indiciite tb;tt tlte 702-AZ

during waste feed delivery (W-030) revised AWF

opcrati[ms. ventilation system will

adequately remove
hmtlcondens:uc fbr mixw pump

operation in otw tat,k and

provide :itleqwdte ventilation fhr

tbe ocher three AWF tanks.



Table D-2. Comparison of Safety-Related Needs to Existing And Planned EauiDment For Ventilation in 241-AN Tank Farm. .

Q.aotittdtivc rank-specific Existing or plmmcd structure;
1sexisting and planned

process need
equipment adequate Basis

system, m cOmpOnent
Ccmrnlemslissues

(Yes/No)

i.S 1.3, Tcmper:uuw Primary Ventilation Yes, based 011 See Cdctda[ioll F.5, I Upon selding, Ibis solids kiycr is

;radients of solution in Recirculation Ventikaion prelimillary results expected to rise in temperature

?llks sIMII be ~lOO” C (55 CooIing System,
‘F)/ft within tbe solution Recirculation Condenser

t)bove tbe bulk temperature of

tbc solution (i.e., l]igher dutn tbe

tmtlat dte s[dutionlvapor Cooling System, Ducting, 82.8°C (181 ‘F) calculated in tbe

ntertke Primary Condenser, Exhaust prelinlinary calculations). More

R1ll detailed aw~lysis will be required

to verify ttte preliminary

Provide vemilation air tlow c;dculations, but tlw initial

to remove beat generated results indicate dtat tbe 702-A’Z

during waste feeddelivery “(W-030)revisedAWF

operations. ventilation system will

adequately remove

beatlcondcnsate for mixer pump

oper~tiotl in one tu}k and

provide :Ideqtmte ventilation fbr

tbe odmr three AWF omks.
—

10.S1.1. Tatlk waste Prinlary VetltilatiOtl - Yes, based on See Calculation F.5, 1 Upon sealing, this solids layer is

empermme shall he either: Recirculation Ventilation preIinlilmy results expected to rise in tentpcrature

<90,6°C (195”F) ill all Cooling Systenl, above dte bulk tempemture of

evels of dte waste; or Recircukmitm Condenser tbc solution (i. e., lligber dtan tbe

<90.6°C (195”F) in tbe Cooling System, Ducting, 82.8°C (181 “F) c?tcukaed in [be

op 4.6 m (I5 ft) of tbe Primary Condenser, t3xbaust preliminwy c;!lculo[i[ms). More

N:lSIL!:tnd <102”C till
‘215,”F) in tbe waste below

[Icluilcd :tmlysis will bc required
m verify tbe prelinliwwy

1.6 m (15 ft). Provide ventilation SSirtlow calculations, but tlw initiat

to remove be:it generated results indicate (bat [be 702-AZ

during waste feed delivery (W-030) revised AWF

operations. ventilation system will

adequately remove

beattctmdemafe fbr mixer ptltllp

opcmtion itl one tank and

provide mleqw<tteventilation for

tbe other three AWF tanks.
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Air was introduced into an AWF tank headspace through air lift circulators and air

purge instruments. Also, outside air was drawn into the tank through pit cover blocks and

risers due to the vacuum created by the exhaust blower. Two 113-~/min (4,000-cfm)

exhausters (blowers) operated one at a time to draw the gases through a particle and condensate

removal system before discharging the gases to the atmosphere. Vapor was exhausted to the

K1-5-1 deentrainer. After passing through the deentrainer, the vapor was routed to the
241-A-401 Surface Condenser Building. Three condensers (two in operation at a time) for

removing moisture from the exhaust system were located in this building. The offgases from

the three surface condensers were vented through a second deentrainer (K1-5-2A) before

entering the 241 -A-702 Ventilation Building. The vapor stream then continued into the K1 -3-1

steam heater housing before reaching the filter banks. Twelve high-efficiency particulate air

(HEPA) filters, in six banks, simultaneously filtered the exhaust air flowing through the 241-

A-702 Primary Ventilation System. After filtration the vapor was discharged by the blower

into the atmosphere via the stainless steel exhaust stack. A continuous air monitor (CAM)

monitored effluent radioactivity levels, and a record sampler collected representative samples

before the vapor stream was discharged to the atmosphere.

D:2.2 Modification to Aging Waste Facility Primary Ventilation System through Project

W-030 (241-AZ-702)

The original AWF primary ventilation system was modified by Project 702-AZ

(W-030) by incorporating several changes. The primary tank ventilation system contains
individual controlled air inlets and a common ventilation off-gas exhaust for the four AY and

AZ Tank Farm waste tanks (24 I-AY-101, 241-AY-102, 241-AZ-101, and 241-AZ-102). The
@dividual tank air inlet consists of a heater, pre-filter, HEPA filter, flow control valve,
manifolded into a common exhaust stream and then cooled and filtered prior to being
exhausted to the atmosphere through a stack. The filter/fan train is redundant to maintain tax

pressures during anticipated maintenance or accidental component failure.

Process ventilation is required to maintain a negative pressure in the waste storage
tanks of approximately 1010 to 1005 Pa (-1 to -3 in. WG) to provide cooling and to dilute any

potentially flammable gases. Instrumentation is provided at each tank to monitor and control
pressure. A negative pressure in the tank is controlled by operating a control valve on the air
inlet systems..

Each ta*isprovided with aheated, HEPAfiltered air inlet system. The air inlet

system is provided with a vacuum relief valve to protect the tanks from unexpected high
negative pressure.

A recirculation ventilation cooling system is provided for each waste tank to help

reduce emissions andremove heat generated in the tauks, The cooling equipment is locatedin

concrete vaults and includes a condenser, moisture separator and recirculation fan for each

system. The vaults arereinforced concrete stmcmres with equipment access from the top and
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persomel access through a door.

The recirculation ventilation cooling system draws approximately 14.2 r#/min

(500 scfm) of process gas from the waste tank with the recirculation fan, and returns from O to

11“3 m3/min (O to 400 scfm), depending on the tank heat load. The remaining tartk vapor from

2.83 to 14.2 m3/min (100 to 500 scfm) is exhausted through the primary tank ventilation

system. The inlet to the recirculation fan is provided with a moisture separator to protect it

from erosion. The 14.2 m3/min (500-scfm) flow through the shell side of the condenser is

sufficient to remove approximately 257 kW (878,000 Btu/hr) at a tank off-gas temperature of

88.9°C (192”F). (For condenser AZ101-K4-8-1 it is approximately 440 kW [1.5 M Btu/hr] at

a tank off-gas temperature of 96.1 “C [206 “F]. ) The heat is rejected with a closed-loop

evaporative cooling tower to the atmosphere.

The recirculation condenser cooling system consists of an evaporative fluid cooler, two

circulation pumps, an expansion tank, an air separator, and instruments for monitoring the

closed loop cooling system. The cooling medium used is 40 percem by volume propylene

glycol mixture that is circulated between the evaporative fluid cooler and the recirculation

condenser.

When the tank off-gas temperature is sufficiently low the condenser cooling ceases to

occur, the recirculation ventilation cooling system is bypassed.

When the waste tank mixer pumps are placed in operation, valves for that tank are

aligned for high-heat mode and the inlet airflow out of the tank is increased from 100 scfm to a

maximum of 14.2 m3/min (500 scfm).

The combined exhaust stream from all four tanks flows through condenser AZ-K1-81
where it is cooled to 4.4 “C (40 “F) and then through the HEME to eliminate any water droplet

carry over into the filter system. The condensate from the condenser and HEME drains to a

seal pot and that drains into a condensate tank.

Upon exiting the HEME, the gas stream is heated by electric heaters to protect the

HEPA and HEGA filters downstream from the effects of high humidity conditions (wetting and
possible blow out of the filters).

Each heater system and an associated filter bank are contained in a train. The operating

heater is determined by which filter bank is operating. Normally, one train will be in
operation while the second train is in standby. Each banl$ consists of two HEPA filters and a

Charcoal Adsorber (HEGA). Instrumentation is provided for each bank to monitor pressure

differential across each stage and temperature downstream of each bank. The system shuts
down and switches over to the standby train upon high differential pressure across any stage of

the filter train, upon heater failure, or when the heater high temperature set point is tripped.
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The ventilation gas stream, after passing through one of the two filter banks, is
exhausted by one of two exhaust fans up the exhaust stack to the atmosphere. One fan is in

standby while the operating fan maintains a vacuum on the four storage tank vapor spaces.

Instrumentation is provided for each fan to monitor speed, inlet damper, outlet damper

and backdraft damper position status. Controls are provided to operate the fan while providing

status via current monitoring.

The exhaust stack is external to the ventilation building and extends 16.8 m (55 ft)

above the ground. The stack provides the point of discharge for the primary tank ventilation

system. The primary exhaust air stream is sample for the particulate and iodine, and is

monitored for beta/gamma radioactivity at the exit duct prior to discharge via the stack. The

exhausted air stream is also monitored for flow.

For a more detailed description of how the 702-AZ (W-030) ventilation upgrades are

designed to perform refer to HNF-1903, “Project 702-AZ (W-030) Tank Farm Ventilation

Upgrade System Descriptions”.

D.2.3 Existing Aging Waste Facility Annulus Ventilation System

The annulus system for the 241-AZ tanks is a combined system for both tanks. At this

time the amtrlus system is not operational and leak detection for the primary tank is provided

by conductivity probes in the tank amrulus. Next year plant maintenance plans to restore the
system to operation under its original configuration (one for one replacement of failed
components). It is not known at this time if the Project W-151 mixer pump tests will require a

functional amuhrs exhaust system or if the system will be functional to support the testing.

D.3 COMPARISON OF EXISTING AND PLANNED EQUIPMENT TO
EXPECTATIONS

D.3.1 Primary Ventilation Exhaust Fan

Suspension of solids within the Aging Waste Facility tanks is provided by operation of

mixer pumps. The mixer pumps generate heat which in turn increases water and particulate

generation. The ventilation system must be adequately sized to accommodate the tank mixing
operations during Phase 1 privatization feed delivery by removing heat, particulate, and water
while maintaining vacuum within the tank headspace. Table D-1 identifies that the existing

primary ventilation exhaust fan is not adequate to provide the necessary level of vacuum and

too much air in leakage is occurring into the Aging Waste Facility tanks to allow control of the
ventilation flows through each tank.
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The primary ventilation fans in the 702 AZ Building, AZ-K1-5-lA and AZ-KI-5-lB,

performance has been reviewed against Project 702-AZ (W-030) design requirements. The

“Results and Conclusions” for Calculation 702-AZ (W-030)-23, “Primary Ventilation Exhaust

Fan Capacity” specified 1093 Pa (32 in. WG) @ 28.3 r#/min (1000 cfm) maximum and

1050 Pa (15 in. WG) @ 11.3 m3/min (400 cfm) minimum. Procurement Specification W-030-

P3 “Primary Ventilation Air Clean-up Trains, ” paragraph 3.1.5, specifies fan design

conditions are:

Normal Operation -

Min flow: 11.3 m3/min (400 cfm) 400 scfm @ 1050 Pa (15 in. WG)

Max flow: 28.3 m3/min (1000 cfm) @ 1093 Pa (32 in. WG)

Vendor Information for Project 702-AZ (W-030), 0022525 supplement 113, Ellis &

Watts, Air Clean-up Train has a subset of data supplied by American Fan with the following

pertinent dpta:

1. Quality Assurance Final Inspection Centrifugal Fan: motor 20hp Westinghouse

1755 RPM and running RPM = 3600 for one fan and 3590 RPM for the other
with a vibration analysis at both speeds.

2. Certificate of Analysis and Tests, 18.0 American Fan for R13-303-3575-195
(pressure curves)

TB-8996 @ 2685 RPM (1050 Pa [15 in. WG] @ 19.8 r#/min [700 cfm])

TB-8998 @ 3895 RPM (1093 Pa [32 in. WG] @ 28.3 n#/min [1000
cfm])

It appears the variable speed control on the 1800 RPM 15 kW (20 HP) motor limits the fan
speed to 3600 RPM and it is estimated that the fan would operate at approximately 1080 Pa .

(27 in. WG) @ 26.2 m3/min (925 cfm) which is below the design point of 1093 Pa (32
in. WG) @ 28.3 m3/min (1000 cfm).

The following is referenced from “Fan Engineering, ” published by Buffalo Forge Co.:
The fan should be selected on the negatively sloping portion of the pressure curve and adequate
margin should be provided so that a disturbance will not force the fan to operate at the peak.

If the fan is forced to operate on the positively sloping portion of the pressure curve, instability

may result accompanied by changes in pressure power and noise. In discussion with Mark
Fritzjerld from the American Fan Co., he confirmed that this model fan should only be

operated on the negative sloped portion of the pressure curve. Review of the performance data
indicates that the primary ventilation system fan operates on the positive sloped portion of the

pressure curve and the system design performance requirement is at the peak of the curve

(3895 RPM) and is not attainable since the fan maximum speed is 3600 RPM.

For the AWF to meet the design and performance requirements for Project 702-AZ

(W-030) the fan and drive apparatus will require design modifications. These modifications
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are currently being reviewed by the PHMC. The primary ventilation system fans AZ-K1-5-lA

and AZ-K1 -5-1 B performance need to be upgraded to meet the Procurement Specification W-

030-P3 fan design condition of 28.3 m3/min (1000 cfm) at 1093 Pa (32 in. WG) with operation

in a stable portion of the fan pressure curve (negative sloped portion of the pressure curve).

D.3.2 Primary Ventilation System Filter Train

During operation of the 702-AZ (W-030) upgraded system there have been two

instances where the filter plenum housings have had moisture collection problems. When the

system initially started up the sealpot drain line tie in at 241-151-AX catch tank was blocked
and liquid flooded the sealpot and backed up into the filter plenum housings. The next time

moisture collected in the filter plenum housings the condenser and HEME in the 702-AZ

building, were operated in a by-pass mode and after 4 days approximately 1321 (35 gal) had

accumulated in the housing. The operations engineers stated there was no time for planned

outages of the condenser and HEME because of the flooding problem and a redundant system
(condenser and HEME or just HEME) would be desired. Additionally, the primary ventilation

system HEPA and HEGA filter plenums are not in compliance with ANSI N509, Section
5.6.2. “The drain system shall be designed so that no unacceptable backup of liquids into the

housing will occur” and “Each housing compartment shall have floor drains which meet all
allowable air leakage criteria. ” Both filter housings should have drain capability added for all

compartments.

D“.3.3 Equipment Installation and Removal from Aging Waste Facility Tanks

Equipment (thermocouple tree, transfer pumps and mixing pumps) will require

installation or removal from the DST which will create openings in the DST dome to
atmosphere during this operation. To insure the containment of the DST vapors, a negative

pressure in the tank dome needs to be maintained. The largest riser in the DST dome is 1.07 m
(42 in.) in diameter which has an area of 0.89 r# (9.6 ft2) open to the atmosphere. The

existing ventilation system may not have enough capacity to insure that the tank dome can be
maintained at a negative pressure and perform all its other functions for the other three tanks in

the system.

The recirculation module for each AWF tank has two 20-cm (8-in.) connections and

required valving options to install a portable exhauster to increase the ventilation flow in

conjunction with the existing ventilation system capacity and a negative pressure is expected to

be maintained in the primary tank dome. Verification needs to be performed or existing

documentation substantiated to assure how the ventilation system will be configured to
maintain a negative pressure in the tank dome during equipment change out.
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SIurry Distribution

An evaluation was performed by JR. Kriskovich, on the slurry distribution in

241-AY-101 and its affects on the AWF ventilation system, Slurry Distributor Affects on
Ventilation System (Kriskovich 1998). The conclusions were:

. Primary tank dome vapor space can be maintained at a negative pressure during

slurry distributor operation.

. Aerosol/moisture removal was achieved.

. Higher radiation in the re-circulation module was occurring due to

aerosol/moisttrre settling out in piping, ductwork and equipment,

The report concluded in order to reduce the radiation buildup in the re-circulation
modules a dropleg or some other method of transferring directly into the tank contents is

recommended over the current practice of using a slurry distributor. Use of slurry distributor

as delivery point of waste being transferred into an AWF DST tank should be abandoned and
an evaluation of alternate delivery methods for transferring waste into the tank should be

pursued (minimization of aerosol distribution into the tank vapor space) (Kriskovich 1998

Draft).

D.3.5 Annulns Ventilation System

The amulus system for the 241-AZ tanks is a combined system for both tanks. At this
~ime the annulus system is not operational and leak detection for the primary tank is provided

by conductivity probes in the tank ammlus. Next year plant maintenance plans to restore the

system to operation under its original configuration (one for one replacement of failed
components). It is not known at this time if the Project W-151 mixer pump tests will require a
firnctional annulus exhaust system or if the system will be functional to support the testing.

D.3.6 Air In Leakage and Vacuum Control

The primary tank air inlet stations are not now in operation and are valved shut. The
inlet air is from air lift circulation (if operating) and outside air drawn into the tank through pit

cover blocks, risers or uncapped transfer lines that are open to other sources such as the

241-AX-152 diverter station. If the in leakage air can be controlled to a minimal amount then

the 702-AZ (W-030) primary tank air inlet stations can be utilized in the overall ventilation
control, Sealing off each tank so that inlet air to the primary tank headspace flows through the

702-AZ (W-030) installed air inlet stations wound give the capability to control system flow

rates and achieve greater negative pressure in the primary tank.
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D.3.7 Thermal Analysis of Tank 241-AZ-101 Waste Removal

A preliminary thermal analysis (Appendix E-1) of tank temperature rise with mixer

pump operation in tank AZ-101 predicts a final temperature of 82.8°C (181 “F) after 138 hours

ofoperation associated with the first transfer to the private contractor. The waste temperature

prior to mixer pump operation was 65 .6°C (150°F) with 88 kW (300,000 BTU/Hr)

radionuclide heat generation from the waste, amulus flow rate of 22.7 r#/min (800 scfm) and

primary ventilation flow rate of 14.2 m3/min (500 scfm). This preliminary calculation does

not account for temperature profiles within the non-convective layer of solids at the bottom of

the tank. Upon settling, this solids layer is expected to rise in temperature above the bulk

temperature of the solution (i.e., higher than the 82. 8°C [181 “F] calculated in the preliminary

calculations).

More detailed analysis will be required to verify the preliminary calculations, but the

initial results indicate that the 702-AZ (W-030) revised AWF ventilation system will

adequately remove heat/condensate for mixer pump operation in one tank and provide adequate
ventilation for the other three AWF tanks.
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Appendix D, Attachment 1: Assessment of In-Tank Concentration of NCAW Supernate

In tank concentration of the Neutralized Current Acid Waste (NCAW) in tanks

241-AZ-101 and 241-AZ-102 to approximately 5.0 M Sodium may be desired. The duration

of concentration of the waste must be compatible with the Waste Feed Delivery Schedule for

the Vitrification Plant. Concentration of this waste would serve two purposes: to provide

additional usable DST storage space and to provide the private contractor a better waste feed.

Concentration would be performed through removal of evaporated supernate (water vapor)

using the tank ventilation system. The ventilation system uses condensers to remove moisture

from its exhaust stream. This condensed liquid would then be collected in a Catch Tank.

On March 20, 1998, a new ventilation system (702-AZ) for the AWF was placed into

service. The old system (702-A) ventilated all four tanks in the AWF in a once through

fashion, in other words, the system had no recirculated air. The flow rate was approximately

14.2 m3/min (500 SCFM) per tank through the exhaust stack. The new ventilation system also
ventilates all four AWF tanks. This system recirculates 80 percent (11.3 #’/rein [400 CFM])

of the airflow through the tank and exhausts 20 percent (2.83 ~/min [100 CFM]) per tank
through the stack. The new system is not as efficient at removing evaporated condensate from

the tank due to the reduced air removal rate from the tank and because the condensate in the
recirculation system is returned to the tank it was removed from. The 20 percent that is

exhausted is routed through the system condenser and the condensate is transferred to the

AZ-15 1 Catch TanX where it is stored.

Condensate removed by the 702-AZ system is currently collected at Catch Tank

AZ-15 1. At present, there is one RCRA compliant route from Catch Tank AZ-151 and it

~outes the condensate back into the 241-AZ tank farm. If concentration of the waste in both
AZ-101 and AZ-102 is desired, a new, RCRA compliant route from Tank AZ-151 to another
tank farm may be required.

Condensate could be transferred to Tank AY-101 via the following route: Catch Tank
AZ-15 1 to AZ-152 and AZ-152 to AX-155, although there are a number of concerns. This
transfer would be routed through two lines that are presently considered RCRA non-compliant.

Line V-719 is a pipe-in-pipe line from AZ-152 to AX-155. The transfer from AX-155 to
AY-101 could be performed through either of two lines, 4603 or 4506, neither of which are

RCRA-compliant. Presently, plans were to make Tank AX-152 inactive. In order for this
transfer to occur two new jumpers will have to be designed, constructed, tested and installed.

The first jumper would be installed between Nozzles L1 and U4 at Catch Tank AZ-152. The

second jumper would be installed between Nozzles U-13 and U-3 in AX-155. Additionally,
Tank AX-152 would have to remain active as a Catch Tank for AX-155 in order to allow these

transfers. The Project Hanford Management Company position on these lines is that they may

be used as long as non-RCRA material being transferred through them. It is also PHMCS

position that condensate is a non-RCRA waste (RCRA Integration Team, 1996).

A new line could be designed, constructed, tested and installed between Catch Tank
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AZ-15 1 and tank 241-AY-101 to allow condensate removal from tanks 24 I-AZ-101 and
241-AZ-102, However, this option would likely be non-cost effective.

Liquid levels in tanks 241-AZ-101 and 241-AZ-102 are monitored on a daily basis.

Liquid level decline in the 241-AZ tank farm can be attributed entirely to evaporation (Tardiff

1998). A distinct change in the liquid level trend for tank 241-AZ-101 occurred from 1/1/98

to 5/31/98 due to tow distinct operational phases. The first being the 702-A system operational

phase. The decline in liquid level for this time frame is nearly constant. The second phase is

from the initial startup of 702-AZ to the present. Once again the decline in liquid level has a

nearly constant slope, however, the slope is less steep. Therefore, the system has a lower

efficiency at vapor removal than the 702-A system. The decline in liquid level is quite

constant in this case with the exception of a condensate transfer to the tank on 2/25/98. The

second phase is during the 702-AZ operational phase, 3/20/98 to present. This region can be

broken down into five subregions. The first region is a fairly constant decline in liquid level in

the tank. The data indicates the liquid level declines at a slower rate using the 702-AZ system

than the 702-A system. The next four subregions are similar in nature and are summarized as

follows: a condensate waste transfer from Catch Tank AZ-151 to tank 24 I-AZ-102 followed

by a slow decline in liquid level in the tank due to evaporation ending with the next condensate

transfer into the tank. Refer to Appendix F. 5.3 for depictions of these phenomena, These

graphs allow determination of an evaporation rate per unit time. This is an important

parameter which will allow determination of the feasibility” of concentration of waste by
evaporation,

At present, tank 241-AZ-101 contains 4.78 M Sodium concentration. The tank
currently contains 3077 m3 (813,000 gal) of supernate and 132 m3 (35,000 gal) of sludge

(Refer to calculations in Appendix F), The heat load is estimated to be 76.2-89.7 kW
(260,000-306,000 Btu/hr) (Interoffice Memorandum 74650-97-013). It is desirable to deliver

the waste at 5.0 M sodium, Calculations performed based on data collected (Refer to
Appendix F) show at the average current rate of evaporation using the 702-AZ system it will

take approximately 31.2 months to concentrate the supernate to 5.0 M, assuming that Catch

Tank AZ-15 1 nor any other waste will be transferred into 24 I-AZ-101 .Presently, tank
241-AZ-102 contains 2.36 M Sodium concentration (Refer to calculations in Appendix F.5.3).
The tank currently contains 2964 m3 (783,000 gal) of supernate and 359.6 m3 (95,000 gal) of

sludge. The current heat load is estimated to be 49 kW (168,000 Btn/hr) (Interoffice
Memorandum 74650-97-013). It is desirable to deliver the waste at 5.0 M sodium.

Calculations performed based on data collected (Refer to Appendix ??) show at the current
average rate of evaporation using the 702-AZ system it will take approximately 1500 months to

concentrate the supernate to 5.0 M assuming that Catch Tank AZ-151 nor any other waste will

be transferred into AZ-102.

The present evaporation rate in tank 241-AZ-101 may be acceptable. However, at

present the liquid level in the tank must remain above 7.82 m (308 in.) to allow mixer pump

testing. This testing is scheduled to complete sometime in Fiscal Year (FY) 2000. At the time

of completion concentration activities may begin. A possible solution to allow higher
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evaporation rates in 241-AZ-1 01 is to run the mixer pumps intermittently after testing has been

successfully completed. The mixer pumps produce a great deal of heat (403 kW

[1,375 ,000 Bru/hr]). Assuming one hundred percent of the heat generated went to evaporation

and the mixer pumps were allowed to operate six hours a day (during the lifetime of

concentration) the 241 -AZ- 101 supernate would be concentrated 2,12 times faster

(approximately 15.5 months). This operation should be monitored closely to ensure none of

the Safety Limits or Limiting Conditions of Operations are violated. Another alternative

would be to run the system in bypass mode, i.e. without the recirculation system operating.

The tank could then be evaporatively concentrated in approximately 6 months. Finally, if the

mixer pumps were to be run without the recirculation system operating 241-AZ-101 supernate

could be concentrated to 5.0 M Sodium a little less than 3 months.

The present evaporation rate in tank 241-AZ-102 is not acceptable. A possible solution

to allow higher evaporation rates would be to return the 702-A system to service for tank

241-AZ-102 only. The 702-AZ system would need to be valved off from the tank. Using the

collected Data and calculations shows the tank can be concentrated to 5.0 M in approximately

49 months (Refer to Appendix F.5 ,3). Another concern is that the condensate collected at the

702-AZ system is only routed into the 241-AZ tank farm. At present, this condensate is

transferred to tank 2241-102-AZ. Therefore, dilution not concentration is occurring, which
leads to even longer evaporation times.
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APPENDIXE

SAMPLING SYSTEM PROCESS NEEDS AND
ASSESSMENT
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APPENDIX F

CALCULATIONS AND ANALYSES

F.1 CALCULATIONS AND ANALYSES DEVELOPED FOR THE TECHNICAL BASES

OF PROCESS NEEDS PRESENTED IN TABLE 4-1

F.1.l Sodium Removal Efficiency :Phase 1 Low Activity Waste Feed Delivery

F.1.2 Removal of Flammable Gases Retained in Waste

F.1.3 Useof Irdribited Flush Water

F.1.4 Calculation of SoIids Deposition VeIocity

F. 1.5 Calculation of NPSHa for Mixer Pump Operation

F. 1.6 Reserved

F. 1.7 Reserved

F. 1.8 Reserved

F. 1.9 Reserved

F. 1.10 Adjustment of Tanks 241-AN-102 and 241-AN-107 Waste To Meet Corrosion

Specifications

F. 1.11 Transfer Line Heating
F. 1.12 Decant Pump Adjustable Inlet (TBP)

F. 1.13 Reserved
F. 1.14 Reserved

F. 1.15 Reserved

F. 1.16 Reserved
F, 1.17 Transfer Line Flush Volumes
F. 1.18 Reserved

F. 1.19 Flush Water System Configuration (TBP)
F. 1.20 Reserved

F. 1,21 Reserved

F.2 CALCULATIONS AND ANALYSES DEVELOPED FOR THE TECHNICAL BASES
FOR ADEQUACY OF WASTE PREPARATION AND TRANSFER SYSTEMS
PRESENTED IN APPENDIX A

F.2. 1 Calculation of Operating Transfer Rates

F.2.2 Calculation of Transfer Line Water Hammer
F.2.3 Reserved

F.2.4 Reserved

F.2.5 Reserved

F.3 CALCULATIONS AND ANALYSES DEVELOPED FOR THE TECHNICAL BASES

FOR ADEQUACY OF UTILITY DISTRIBUTION SYSTEM PRESENTED IN

APPENDIX B
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F.3. 1 Electrical Distribution System - DAPPER Model Results (To Be Produced)

F.4 CALCULATIONS AND ANALYSES DEVELOPED FOR THE TECHNICAL BASES

FOR ADEQUACY OF INSTRUMENTATION, MONITORING AND CONTROL

SYSTEM PRESENTED IN APPENDIX C

F.4.1 Assessment of Available Tank Camera Systems

F.5 CALCULATIONS AND ANALYSES DEVELOPED FOR THE TECHNICAL BASES

FOR ADEQUACY OF VENTILATION SYSTEM PRESENTED IN APPENDIX D

F.5. I 241-AZ Farm Ventilation Thermal Analysis Model Results

F.5.2 241-AZFarm Minimum Ventilation Flow Rate to Remove FIawable Gas (To

be produced)

F,5.3 241-AZFarm Mist Generation and Effect to TaAVacuum During Mixer Wmp

Operation (To be produced)

F.6 CALCULATIONS AND ANALYSES DEVELOPED FOR THE TECHNICAL BASES
FOR ADEQUACY OF SAMPLING SYSTEM PRESENTED IN APPENDIX E
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F.1.l SODIUM REMOVAL EFFICIENCY

PHASE 1 LOW ACTIVITY WASTE FEED DELIVERY
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DESIGN CALCULATION

(I) DrawingN/A (2) Do, No. HNF-2938 (3) Page 1 of5

(4) Building N/A (5) Rev. O (6) Job No. N/A

(7) SubjectSodium Removal EfficiencvPhasel Low Activitv Waste Feed Deliverv
(6) Originator A. B. Carlson Daie 07/13/1 998

(9) Checker ~.f?, Pe+~cs Date ?/11 /@?8

(10) Objective: Determine the percentage of sodium existing in the low-activity waste feed tanks

which must be delivered in solution in order to meet low activity waste feed delivery

requirements.

Design inputs:
.

1. Total sodium to bedeliveredduringphase1privatization is 6,000metric tonssodium
calculated as Envelopes A + B + 1.15*C.
2. Initial batch will contain 300 to 600 metric tons sodium of waste and maybe transferred along
with the privatization contractor’s feed tank

3. Additional batches shall be larger than 100 metric tons sodium.
.4. Top-off transfers mayoccur oncespace isavailable intheprivate con~actor's feedta*. The
top-off transfers may be completed 30 days after the waste transfer date.

“S. The objective is to transfer as much retrievable material from each source tank as possible

dunngfeed delivery. Theminimum order quantities shall redelivered inthe following
sequence

Envelope C=500to 1300metnc tons sodium
Envelope A = 750 to 1200 metric tons sodium
Envelope C = 500 to 1300 metric tons sodium
Envelope A = 1410 to 3700 metric tons sodium
Envelope B = 400 metric tons sodium previously pretreated feed

“Otherconstraints
Envelope A + 1.15*C = 5600 metric tons sodium

Envelope Cs 1900 metric tons sodium
6. Deliver up to 1100 metric tons sodium per year
7. Transfers shalI occur no more frequently than once every 30 days per 100 metric tons of
sodium delivered.
8. Envelopes A and B: maximum total organic carbon (TOC) increased to 0.5 mole TOCYmole
sodium.

9. Envelopes A, B, and C maximum aluminum increased to 0.25 mole aluminurdmole sodhrm.
10. Envelope A: maximum sulfate (SO~2) increased to 0.0 I mole sulfatdmole sodium.
11. For feed staging purposes only, assume that corrosion inhibitors are not added to the tanks.
12. The equivalent Cs- 137 concentration in all of the transferred feed shall be less than 6
Ci/gallon.

13. Envelope A, B, and C limits only apply to the soluble fraction of the low activity waste feed.

14. The insoIuble fraction for the low activity waste feed is limited to 2 wt% (dry basis).

F-6



HNF-2941

Revision O

DESIGN CALCULATION

(1) Drawing N/A (2) DOC No.HNF-2938 (3) Page 2 of 5

(4) 6uikiing N/A (5) Rev. O (6) Job No. N/A
(7) Subject Sodium Removal Efficiency: Phase 1 Low Activitv Waste Feed Deliverv

(8) Originator A. B. Carlson Date 07/1 3/1 998

(9) Checker Date

15. The sequence of tanks, envelope,quantities and sources of available sodium are as followx
Tank Envelope Quantity Source

241-AN-107 C 620 metric tons sodium liquid phase

24 I-AN-105 A 1090 met~c tons sodium entire tank

241-AN-102 C 1060 metric tons sodium liquid phase

241-AN-1 04 A 1100 metric tons sodium entire tank

241-AW-101 A 991 metric tons sodium entire tank

241-AN-103 A 1234 metric tons sodium entire tank

241-AP-108 B 556 metric tons sodium entire tank

Sources:
1. Design Inputs 1-14. Taylor 1998, Letter 98-WDD-062, W. J. Taylor, RL, to R. F. Green,

FDH, Contract No. DE-AC06-96R11 3200- Evaluation of Tanks Waste Disposal Second

Alternative Within Privatization, May 27, 1998.
2. Design Input 15. DeLozier 1998, Letter LMHC-9854671A RI, M. P. DeLozier, Lockheed

Martin Hanford Co~oration, to A. M. Umek, FDH, Suboncrract number 80232764-9-
KOO1, Evaluation of Tank Waste Disposal Alternatives Within Privatization,.June 15,

1998.

Assumptions:
Constituent concentrations (e.g., TOC, sulfate, aluminum, transuranic content, Cs~137)

will be within the required limits for the calculated sod]um retrieval efficiencies.

Computer Calculation: None

Reference: None ~

Calculations:
For variables let Tank 241-AN-107 be represented as Cl, AN-105 as Al, AN-102 as C2,

AN-104 as A2, AW-101 as A3, AN-103 as A4, and AP-108 as BI. Let retrieval efficiency = q.

Mi~mum retrieval efficiency is minimum order quantity divided by available sodium.
Maximum retrieval efficiency is maximum order quantity divided by available sodium, however,

this value can not be greater than 1.0.
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DESIGN CALCULATION

(I) Drawing N/A (2) DOC No.HNF-2938 (3) Page 3 of 5

(4) Building N/A (5) Rev. O (6) Job No. N/A

(7) Subject Sodium Removal Efficiencv: Phase 1 Low Activitv Waste Feed Deliverv
(6) Originator A. B. Carlson Date 0711311998

(9) Checker Date

. Minimum Order Quantiry
qr~kti

Available Sodium
(Eqn. 1)

Maximum Order Quant~fybut no ~reafer than 1.0
qr~~m, =

Available Sodium
(Eqn.2)

A minimum and maximum sodium removal efficiency can be calculated for each
sequential envelope of feed based on the range of the order quantity specified in design input 5
above. Note that tanks 241 -AN- 104,241 -AW-101, and 241 -AN-1 03 comprise the second batch
of Envelope A waste transferred to the private contractor.

_ 500 memic km . ~,806 1300 metric tons . ~.O
~clw - %1- =

620 meiric tons 620 metric tons

n,4/mti= 750 ‘er’ic ‘*ns = 0.688 1200 metric tons . ,.0

1090melric /ens
rf”lm =

1090 metric tons

_. 500 mewic tons . 0.472 1300 metric tons . ~.0
‘la*. - 1060 metric tons

W-2m =
7 1060 metric tons

I 410 metric tons 3700 metrictons
~,4h43.A4& = = 0.424 qA2.AJ.A~.== = 1.0

1IOQ+991+1234 merric tons 1100+991+1234 metric Ions

_ 400 merrictom .0,7, ~ 400metric tons .0,,, ~
%,ti - %lm =556metrictons 556 metric tons

For both envelope C wastes the a~ailable sodium is based on the liquid phase portion of
the tank contents. Retrieving all liquid phase sodium in the envelope C tanks is within the feed
quantity limits. The minimum retrieva! efficiency for envelope C waste is 0.806 based on the
minimum acceptable amount of sodium to be delivered from tank 241 -AN-1 07. For the four
tanks of envelope A, retrieving all liquid and solid phase sodium is within the feed quantity

limits. The minimum retrieval efficiency for envelope A waste is 0.688 based on the minimum
acceptable amount of sodium to be delivered from tank 241-AN-105.

Design input 5 also states the objective is to transfer as much retrievable material from

each source tank as possible during feed delivery. Therefore, greater sodium retrieval efficiency
should be strived for rather than lesser sodium retrieval efficiency.

. .

F-8



HNF-2941

Revision O

DESIGN CALCULATION

(1) Drawing N/A (2) Do. No.HNF-2938 (3) Page 4 of 5

(4) Building N/A (5)Rev. O (6) Job No. N/A
(7)Subject Sodium Removal Efficiency: Phas e 1 Low Activitv Waste Feed Deliverv
(8) Originator A. B. Carlson Date 0711311998

(9) Checker Date

Additional constraints exist from design input 1 &5:

Envelope A + B +1. 15*C = 6000 metric tons sodium (Eqn. 3)

Envelope A + 1.15*C = 5600 metric to~s sodium (Eqn. 4)

Envelope Cs 1900 metric tons sodium (Eqn. 5)

By inspection of design input 15 it is seen that the sodium content of tanks AN-107 and
AN-102 is 1680 metric tons which is less than 1900 metric tons so the constraint of equation 5 is

met regardless of sodium retrieval efficiency. Also, Envelope B is specifically limited to 400
metric tons sodium by design input 5, mak@ equations 3 and 4 equivalent. Therefore a
minimum average sodium retrieval efficiency can be specified for retrieval from envelope A and
C tanks by the following equation:

5600 metric tons sodium
?,+@imm,@,.te = 1.15*CI+A1+1.15*C2+A2+A3+A4

Inputing tank available sodium:

5600 metric tons sodium
q&rf.ijntun.4w.Ta~e= = 0.882

I.15*620+1090+I .15*1060+1100+991+1234
,

This ~inimum average is greater than the minimum sodium removal efficiency to meet,

the minimum envelope-specific sodium delivery quantities.

Conclusions:
The low activity waste feed minimum sodium delivery requirement to the private

contractor during phase 1 privatization is;6,000 metric tons. To meet this requirement a
minimum of 90 weight percent (rounded from 88.2%) of sodium in the liquid phase in tanks
241 -AN-102 and 241-AN-107; and in the solid and liquid phase in tanks 241-AN- I 03, 241-AN-
104, and 241-AN-105, needs to be delivered to the private contractor.
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DESIGN CALCULATION

(1)Drawing N/A (2) Dti No.HNF-2938 (3) Page 5 of 5

(4) Building N/A (5)Rev. O (6) Job No. N/A
(7) subject odium Remov I EfficienS a CV:Phase 1 Low Activitv Waste Feed Deliverv

(8) Originator A. ~. @.rh50rl Date 0711 3/1 998

(9) Checker X’fl. e75 Date XJ 11/ Jq98

Design Review Checklist for Design CalcuIation

DocumentsJECNs Reviewed:

.
Affected Document(s):

N!c2
[1

[1

[1

[1

[1

[1

[1

[1

[1

[1

u

[1

[1

[1

[1

[1

:;

Previous reviews complete and cover analysis, up to scope of this review, with
no gaps.
Problem completely defined.

Accident scenarios developed in a clear and logical manner.
Necessary assumptions explicitly stated and supported.
Computer codes and data files documented.
Data used in calculations explicitly stated in document.
Data checked for consistency with original source information as applicable.
Mathematical derivation checked including dimensional consistency of results.
Models appropriate and used within ragne of validity or use outside range of
established validity justified.
Hand calculations checked for errors. Spreadsheet results should be treated
exactly the same as hand calculations.
Software input correct and consistent with document, reviewed.
Software output consistent with input and with results reported in document
reviewed.
Llmits(cnterie/guidelines appIied to analysis results are appropriate and
referenced. Limits/criteritiguidelines checked against references.
Safety margins consistent with good engineering practices.
Conclusions consistent with analytical results and applicable limits.

Results and conclusions address all points required in the problem statement.
Format consistent with appropriate NRC Regulatory Guide or other standards.
Review calculations, comments, and/or notes are attached.

Document appr,qed.
.– -

Fmf.. Mm. $—

Reviewer(Printed Name an~@ature) ‘ Date
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F.1.2 CALCULATION OF RETAINED GAS REMOVAL

NECESSARY TO AVOID A GRE EXCEEDrnTG 25% OF THE LFL
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DESIGN CALCULATION
(1) CalculationNo.
(2) Drawing N/A -. “(3) Doc No, HNF-2938 (4) Page _l- Of&

(5) Building NIA (6)CalcRev._!L_ (7)Job No.~

(8) Subject Calc.lafion of Retained Gas Removal Necessaw to Avoid a GRE Exceedinq 25% of thfs

L!%
(9) Originator B. B, Peters Date 8/10/98

(10) Checker A. B, Ca ,[s0” Dale

(II) Objective: Determine the volume ofretained gas to remove from each of tanks 241-AW103,
241-AII-104,241-A2%105, 241-AW-101, @24 1-SY-103 such that a subsequent major gas
releaae event (GRE) would not exceed 25°A of the lower flammability limit (LFL) in the tank
headspace.

Design Inputs:

AN-103 .424- 104 AV-105 A\V-l 01 SY-103

Release Vol. for LFL (m3) 124 96 77 150 306

Retained Gm Vol. (m3) 363 197 14s 11s 150

Rel. Fraction for LFL 0.34 0.49 0.52 ].30. ,2.04

>ata taken from Table 5,5 @g 5.8) of StewaR, et. 21.(1996) attached.

Sources:
1. Stewan, C,W., JAI. Alzheimer, ME. brewster,,G, Chen, R.E. Mendoza, H, C.Reid, C.L.

Shepard, G. Terrones, September 1996, In Sifu Rheologj and Gas Vohe in HmJord
Double-Sflell Waste Talks, PNW.-1 1296, Pacific h’orshwest A’adonalLaboratory,
Rictdand, Washington.

2. ;tewafl, C.W., 199S, Personal Communication’

Assumptions:
1. Histotics.lly the maximum GRS has released about 7S% of the tots.1estimated retained gas

inventory (Stewart, C.W., 199S). Assume that 25°Aofthe maximum retained gas
inventory is unavailable for release during a GRE.

2. Assume the same conditions 2s in Stewart et. al. (1996). Thzt is ;fi2t ~hetreks are at their
c“mem IWeI and during a GRE, the released gases are uniformly mixed in the tank.
headspace.

3. Assume that the tank waste cs,;be slowly and in a controlled manner “degassed” using a
mixer pump or other means such that headspme flammable gas concentrations don’t
exceed 250/. of the LFL.

“4. Assume that waste retrieval would occur soon (<30 days) after degassing so that retained
flammble gases couldn’t build backup in the waste.

Computer Calculation:h’one

Referent.x h’one

m Xm

F-12



HNF-2941

Revision O

DESIGN CALCULATION
(1) Calculation No.

(2) Drav.ing NIA .. (3) DOCNO. HNF-2938 (4) Page _2. Of&

(5) Building N/A (6) Cal. Rev. & (7) Job No,_N!&_

(8) Subject g2 Icu!ation of Retained Gas Removal Necessaw to Avoid a GRE Exceed ina25°h of the

I&l
(9) Originator B, B. Pelers Oa[e 8/10/98

(l O) Checker A, B. Carlson Date

Calculations:
1) Calculate the release volume necessary to reach 25% of the LFL.
2) Calculate the fraction of the maximuth inventory which historically is not released during a

maximum GRS (25% of total invento~)
. 3) Calculate gas volume which needs to be removed so that the waste can be retrieved

without exceeding 250/, of the LFL (= Maximum retained gas inventory -minus- Fraction
needed to reach 250/, of LFL -minus- 2S0/0of total inventory which doesn’t release during
a GRE)

‘AN- I 03 .42+104 A%105 AW-1OI SY-103

R1 Release Vol. for LFL (m’) 124 96 77 150 306

R2 M’=. Retained Gas Vol. (m3) 363 197 14s 115 150
I

R3 Release Vol. for25YoofLFL “ 31 24 19 38 77

(m’) [0.25 * Rl]

R4 Vol. retained and not released 91 49 37 29 38
(25% of max. invento~) (m’)
[0,25*R2]

R5 Vol. To Remove (m’) 241 124 9? 49 36
~- R3-R4]

Conclusions:

An appropriate Quantitative Tank-Specific Process h’eed is to remove suficient retained gas from
the waste such that a GRE releasing 7~/. of the remaining gas would not exceed an averaged
concentration of 25% of the LIZ. This equates to a gas removal of 241 m] for AN-103, 124 m’
for A3i-104, 92 m’ for .42+10,5,49 m’ for AW-1OI, and 36 m’ for SY-103.

Mm:
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DESIGN CALCULATION
(1) CalculationNo.
(2) Orating N/A (3) Doc No. HNF-2938 (4) Page a of~

(5) Building NIA (6) Calc Rev. _Q___ (7) Job No.J.4!L

(8) Subject Calculatiori of Retained Gas Removal Necessaw to Avoid a GRE Exceedino 250/aof the

M.
(9) Originator B B, Peters Oate 8/10/98

(10) Checker A. B, Carlson Date

Design Review Checklist for Design Calculation

Documents/ECh’s Reviewed:

.. ..
Affected Document(s):

Yes
[1

[1
[1
[1
[1
[1
[1

[1
?

[1

[1

[1
[1

[1

[1
[1
[3

[1

[1
[1

&
[1

[1
[1

i;
[1
[1

[1

[1

[1

[1
[1

[1

[1
[1
[1

[1

[1
[1

ISA
[1

[1
[1

[1
[1
[1

[1

[1

[1

[1
[1

[1

[1
[1
[1

[1

[1
[1

Previous reviews complete and cover analysis, up 10scope of this review,
with no gaps
Problem completely defined.
Accident scenarios developed in a clear and logical manner.
Necessary assumptions explicitly stated and supported.
Computer codes and data files documented.
Data used in calculations explicitly stated in document.
Data checked for consistency with original source information ?s
applicable.
Mathematical derivation checked including dimensional consistency of
results.

hfodels appropriate and used within range ofvalidhy or use outside range
of established validity justified.
Hand calculations checked for errors. (Spreadsheet results should be
treated exactly the same as hand calculations)
Sothwe input correct and consistent with document reviewed.
Software output consistent with input and with results repohed in
document reviewed.
Limitslcfiteri’alg;idelines applied to analysis results are appropriate and
referenced. LMs/criteria/guidelines checked against references.
Safety margins consistent with good engineering practices.
Conclusions consistent with analytical results and applicable link.
Results and conclusions address all points required in the problem
statement.
Format consistent with appropr%.tehRC RegulatoV Guide or other
standards.
Review calculations, comments antior notes are attached.
Document Approved

Reviewer (PrintedName and Signature) D2te

,),,m*
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F.1.3 USE OF INHIBITED FLUSH WATER

F-15



HNF-2941

,. 9~ ion O

FI.UOR DANIEL NORTHWEST, iNC.
1102Jo&f. --
P.o.Box 1050
Richlmd,Wding!cm 99352.1050

August 1!, 1998 LMHC96W0-0006
CO-98-7WRS-384

Mt. L G, Papp
Numaiec Hanford Corporation
P.O. Box 1300
Richland, Washington 99352-1300

.Dear Mr. Papp .

TASK ORDER 44-10-02, PREPARE PIPING AND INSTRUMENTATION DIAGRAMS

R6spon$e Requested B$ NIA

Responds TO N/A

Enclosed are two deliverables in supporf of the additional work that Randy Hallum Is providing. They are
1) Dynamic Thermal Analysis of Was!e Transfer Piping and 2) Review of Raw Water Versus fnhibited
Water for Transfer Pipe Flushfng. The Ieller report for use of Raw Waler Versus Inhibited Water is based
on reviews of existing site documents. A defensible technical justification has not yel been prepared.

Please feel free to contact Randy Hallum at 376-7089 or myself at 373-2198 if you have any questions.

Sincerely,

IL4.Ihk5!k4wA—
M, W. Manderbach
Projecl Manager

1 MWMsst -

Atfachmenls (2)
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FLUOR DANIEL NORTHWEST
INTEROFFICE CORRESPONDENCE

To: M. W. Manderbech 0,:,: 7131 /98

Locaxion: Richland, B4-57 Reference

From: M. B. Palm L@@?

Loca:ion: $+ichland, E6-15 Ctienc

Telephor.c: 376-8126 . s.bje.v Cross-Site Transfer Line Flush

.. c: tABP. File/LB

References 1) Project W-058AY-028, Material of Construction Position

Paper, C. Van Katwijk, June 22, 1994. .

2) WHC-SIJ-W236A-TRP-O01, Multi-Function Waste Tank

Facility Corrosion Test Report (Phase 1), W.C. Carlos,
Dated December 14, 1993.

This Ieiter discusses the issue of whether to use inhibited water or raw water to
flush the cross-site transfer line following waste transfer between fanks.

[n 1994a position paper, Reference 1 was written which re-avaluated the
materials of construction for projects W-058/W-028 which are very similar to
Project W-314. Twoofthe goals were fodetermine whatwouldbe the best
piping material to use, and what should be the chemical composition of the
liquids that flowwi[hin thepipe. Theresults of thestudy showed that304LSS,?
which ha-sbeen used for waste transfer lines since the 1950’s, was confirmed to
bethematerial ofchoice fortheprimaiy (inner) piping. It also reported thatone
of the requirements for all liquids within the storage system would be to minimize
corrosion. Therefore thechemical composition requirements forthetiquids
flowing in the transfer piping system, whether it be tank waste or flushing liquid,
would rwedto minimize corrosion.

Also in Reference 1, the results of past corrosion studies done at the Hanford
site have indicated that corrosion in the vapor space and liquid/vapor interface
zones of the waste tanks is more severe than in the waste solution (liquid) zone.
In the transfer piping lines, this would occur after the waste had been transferred
andthefine flushed out. Anyremaining flushing liquids would cause apuddting
effect and a liquid/vapor interface zone. The study also pointed out that the
puddling v>asconfirmed to beamajor cohttibutor tocorrosion problems such as
pitting andstress corrosion cracting (SCC)in thehfeoftha fine. Since thetifeof
the transfer-line system is intended to be 40-years, every effort needs to be
made tominimize corrosion that could occur onaday today basis. Forthis
reason it was determined that only liquid solutions that meet the chemical
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M. W. Manderbach
JU!y 31, 1998

Page 2

composition requirements put on the tiquids in the double-shell tanks are allowed
in the cross-site transfer lines. Therefore, since the double-shell tank minimum
chemical requirements for nitrite and hydroxide respectively are 0.01 M (NaOH)
and O,OIM (NaN02) for corrosion inhibition, that should also be established as a
requirement for the transfer line. Of course, the liquids flowingthrough the
transfer piping from the fank would have the correct chemical composition for the
transfer piping. The issue needing.to be resolved is what chemical composition
does the flush water need to be. Can the water be raw, for example (out of the
tap), or does it need to be inhibited water, which would have an elevated pH
level.

The summary statemQnt of Reference 2 says that in the case of 304L SS the
tendency to pit and the possibility of SCC can be effectively eliminated if the PH.,
level in the tanks are kept above a value of approx. 70.5 and temperature is kept
below approx. 60 C(140F). Wrth this information, the minimum requirement for
the flush water should beat least a PH of 10.5.

Therefore, to minimize corrosion, inhibited water rather than raw water should be
used to flush the transfer line.

The requirements for flushing ”water to be used in carbon steel transfer lines has
not been specifically defined. The requirements used for stainless steel transfer
fines could also be used for carbon steel lines with the understanding that the
corrosion rate for carbon steel is greater than that for stainless steel.
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F.1.4 CALCULATION OF SOLIDS DEPOSITION VELOCITY

F-20



HNF-2941

~-~. . . Revision O
...+..- .

.,

.,. .,. ,...

CQIW

- F-21 “- : ‘“ -



— -.

.,

--

HNF-2941

Revision O “

—. .

h

.’.

, ,.

-.
.-w-. -

Pi

..

. .

-- j
-. .

. . .
.

. .. ....-
Fig.6.3.DeMLLonskt:.h!.!hito!rxkw L+x$J:am..

.-

“..

,.,,
.,....,
-.

. . .

.. . .
. .

.-.—.— -

- F-22. ,-,



HNF-2941

Revision O

](2? i,.;,:. ~JZi “
Chem!czl En5ineer ANALYSIS “, ?,ge

>.bne.

lW
Lx,,:.”
$“t+a “ ,. ~“yk. ..../.. -. ,..

.!
. .. . .

. .. . .. .. . .. ... . .“. ,. ..-
...... .... . . .. .. .. . .... .

.- ”.,
7 . .

. .

.. . . .. . .
. .

..
. . . . .

..” “:+

. ,,

. . . .

. . .....; - .,-..
. . .. . . . . . .. .

. . .. . .. . . . .
... - . . .

. .

‘.

EiKiAvAuw,ECOPY
. . . >



HNF-2941

Revision O

F.1.5 CALCULATION OF ATSHa FOR MIXER PUMP OPERATION

F-24



HNF-2941
Revision O

.—

(_L)

1

i

!
;,

I
{
i

!

I

I

I

I

F-25



HNF-2941

Revision O

= 2%:30$- ck “

.~, ””.

F-26



HNF-2941

Revision O

F-27



HNF-2941

Revision O

(4>

F-28



HNF-2941

Revision O

F.1.1O ADJUSTMENT TO TAhTKS 241-AN-102 AND 241-AN-107 WASTE TO MEET

CORROSION SPECIFICATIONS
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DESIGN CALCULATION

(1) Drawing N/A (2) DOC No. HNF-2938 (3) Pagel of_2_..-’

(4) Building 241-AN (5) MV.~ (6) Job No. N/A’
(7) Subject Caustic Needs for 241-AN-102 and 107
(E)Originator W.L. Willis k Date

(9) Checker

10/06/1998
A.8. Carlson Date 10/06/1998

(10) Objective: Determine the minimum volume of 19 ~ NaOH necessary to bring the
supematant waste in 24 I-AN-102 and 107 into compliance with the corrosion specification.

Design fnpuk .

1. The supcmatit v.lum.s in the tanks are as follo$%(Hanlo. 1998)

-241-AIN-1023,700,000liters(978,000gall.m)
-24I-AX.1073>030,000liters(801,000gall.m)

2.‘heVOIUIIWof each !ank corresponds m appmtirnatdy 410,0001permeter(2750@Gn,) of tmk dep!k

3. ‘fhc corrosion specification is as follmm (OSD 1998)

for NO;] S 1.0 M, 0,010 MS [OH]SS.0M,0.011 .kfS PO;] S 5.S M, fh’O;]/ ([OH] + WOi]) < 2.S

f., l,OM <~Oi] S3.0 M, 0.1 ([NO;])S [OH]< 10~ [OH] + [NOiJz 0.4 (~Oi])

for p$o,~>3M 0.3 MS [OH]< 10K [OH-] +~~O;]21.2M NO,] SS.5M

4. Tank Supwn&nt concentrations for241.AN-102 arc as follows (Hcrtins 199s):

[OH~ -0.22 M NOi]-1.71M mOj’] -3.74 M

>. Caustic demand for mpmnate in tank 24 1-AN.107 is 0.391 per lik of s.pamte(Hating 1995).

A.uumptlons:

,’ 1. The supematit liquid will be;Nrieved downto with 0.25m (10 in,) of thesolidslayerin eachlmk

Rererence:

Hadon 199S, i%fe Tank s,t,,,,,t.~Reporr~orAfonfh ending J!,.. 30,1998, HNF.EP-0182-1Z3, Slum Dmid Hanfo~dCmporatiom Richland
Washingl’on

OSD 1998, T.nkF.rmr O.uer.fing SpecrJic.fion Doctmmf, OSD-T-I 51.00007, Rev. H-21, released9/29/9S, f.mMeed Martin Hanford.
Corporatic.%Rkhland \Va.ihingto”

Htiins 1994, Process Aids 1994, \VHC-IP.071 1-26, \Vcsli&bous~ Hanford Compmy, Richkmd Washington

Htiins 199S, Process Aids 1995, WHC-IF’.O71 1-27, W.=sti.ghbmeHanford Company, Richland WashingfotI

Cafcuf ations:

1. Eased on design inputs 3 and 4 above, the rninimwm r.?q”imdOH concmtratio” to meet mrrmicm spccifim.tions for 241.AN-102is0.3M. We
need 1. solve the following eq.a:imtodetermine the mccssw volume of cawtic to add to Tank 241.AN.102.

where

A= supmnteVOlum10betrarufermd
N -c?ustic s.lulio. c.ncenlmtio. [OH]

A~h! + XX?/ = (A+X)XQ (1)’

if= mptrn.tt .xmcmtralicm [OH’or OH +NOi] X = vol.nm added camtic sol”tim
Q _ d~tied ..”~?”ti~ti.” [OH OrOW + NOi]
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DESIGN CALCULATION

(I) Drawing N/A (2) I)OCNo. HNF-2938 (3) Page& of 2
(4) Building 241-AN (5) @.~ (6) Job No. lJ/7
(7J Subject Caustic Need s for 241-AN-102 and 107

(8) Originator W.L. Willis Date
(9) Checker A.B. C

10/06/1998
arlson Date ~

Rcarran.qingyields the following

A.M + XXN = AxQ + XXQ
Axhf - AxQ = XXQ -X.N
A xkf - -AxQ =XX(Q -~

.

.%lvbgforX>idds
x . (AxM - AxQ)”

(Q-ly)
(2)

For Tank 241-AN-102 in orderto mwt the [OH] rcquirmmnt for \wste with >3 M INO,I, thefollowing apply (Werting1994x

A= 3,700,0001-103,000 I = 3,600,0001 M = 0.22M N=19u Q? 0,30M

Solving forX incquadm2 above yields 15,400 I (4100 gal) 19 M NaOH as a minimum vohme to be added to Tank 241-AN-102 s.pwnatamto
comply wih the corrosion spdicatio*

2.Basedondesi~ input 5 above, we can determine dw volume of causlic needed in Tank 241-AN-1 07 as follows

(3,030,000 Iitcm supernal. -103,000 liters supernste remaining in l.mk)X 0.039 liters 19 M NaOH/ liter wpernate = 114,000 liters 19 M NaOH

Conduslons:
,Al a minimum, 1S,400I (4100 gal) of 19M hlaOHwould need to be added 1. tic s.pematant in Tank 24 1-AN-102 m comply with lb. corrosion
spdfkation in the receiving !zk

A! a minimum, 114,000 I (30,200 gal) of 19 ~ ?&OH would need to be added to the wpmntant inTank 241-AFJ-107 1. comply with the corrosion
specification in the receiving tank

\
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F.1.11 T~TSFER LINE HEATING
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FLUOR DANIEL NORTHWEST, INC.

IICOJo&i. -.
P.0, Box 1050
Richlond,Wodinglm 99352.1050

August 11, 1998

Mr. 1.G, Papp
Numa!ec Hanford Corporation .
P.O. Box 1300
Richland, Washing Ion 99352.1300

Dear Mr. Papp

TASK ORDER 44-10-02, PREPARE PIPING AND INSTRUMENTATION DIAGRAMS

Re_iponse Requested By: N/A

Responds TO N/A

Enclosed are two deliverables in suppori of the additional work that Randy Hallum Is providing. They are
1) Dynamic Thermal Ariaiysis of Wasle Transfer Piping and 2) Review of Raw Waler Versus Inhibited
Water for Transfer Pipe Flushing. The Ielter report for use of Raw Water Versus Inhibited Water is based
on reviews of existing site documents. A defensible technical justification has not yet been prepared.

Please feel free to contact Randy Hallum at 376-7069 or myself at 373-2198 if you have any questions.

/L4,?.lhLLiAf—.4—
M. W. Manderbach
Project Manager

MWf4:sst -

Attachments (2)

f.:.
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Attachment 1

F-34



. .

MEMO

HNF-2941
Revision O

To: Mark Manderbach

Fro”m: Ed Smith

Subject: Heat Up/Heat Loss Through Routes

Date: August 6, 1998

The attached report contains a dynamic thermal analysis of the Hanford yiste transfer double

buried pipe. .

The analysis was performed using AspenTech’s Speedup computer modeling program. Two

cases were considered for the waste transfer with differing assumptions made for the initial waste

tefiperature and surrounding soil/pipe temperatures.

The results of the analysis show that the transfer pipe will heat up from it’s initial temperature to

nearly waste temperature over a very short period of time. It also shows the steady state

temperature will be within a few degrees of the waste’s initial temperature but that it will take a
period much greater than twenty-four hours to reach this state as the soil takes a long time to heat

UP.
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Fluorl)aniel
Computer Solutions

..- ..
Hanford Buried Pipe Dynamic Simulation Thermal Analysis

Initial Report

.. 4 August 1998’

Summary’
.

Fluor Daniel Apptied Computer Solutions (ACS) has completed a dynamic &mutation analysis of
the Hanford double buried pipe. The pipe design includes a 3“inch inner pipe and a 6“ outer
pipe. The annular space behveen the pipe contains air. The objectives of.t’masimulation are tm

—..
. Determine outlet fluid temperature at steady $.(ateconditions

. ‘“Determine’time required to heat the pipe to steady state conditions

Cases

Two Cases were considered. The follow”ng[able summarizes the two simulation cases.

The initial conditions for both cases are zero flow with the pipe at the ambfent soil temperature.
.
Case 1 is the same conditions aa reference calculation W31 4-P-006 dated Mar 121998 by
fluor Daniel Northwest.

Dynamic Model

The model includes the following assurn~tions

. Tha line is broken into 10s.egrnents.

. The fluid Is assumed to be wa:er.

. Heat transfer from the fluid 10the 3“pipe wall in each segment is based on the equation for
heat transfer for turbulent flow:

Nu = 0.023 Re”sPrOa

1
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. Heat transfer in the annular space behveen the pipes is baaed on natural convection and
radiation per the reJerence calculation. Natural convection uses the equatiom

Nu = 0.19 GrO’2s

. The model neglects the thermal conductivity in the pipe wall (infinile conductivity). The pipe
material is assumed to be carbon sleel.

. The soil surrounding each segment is broken into 50 concentric rings for heat transfer and
heat capacitance calculations. The soil heat transfer is based on conduction with
conductivity and heat capacitance b2sed on dry send. The soil temperature is assumed to
be. constant at a five foot radius from the center of the pipe

. AspenTech’s Spaedup program was usa’d to perform the analysis. The model is finked 10
Aspen Plus for phys;cal properties of wzter.

The Speedup modal developed for this study is appended to the report.

Results

Results for aach case are attached to this report and are summarized W the following table.

J Speedup was run in dynamic mode for the resul:s at 24 and 30 minuies and in steady state

mode for the results greater than 24 hours. An exlended dynamic run for Case 1 indicated that
the pipe still had not reached steady conditions after 40 hours.

Case 1

The fluid temperature raaches a new value of 190 “F( 88 “C),24 minutes after the start of flow.
However, the fiuid does not reach ils final staady state value of 197 “F (92 “C) at a time much
grea!er than 24 hours ?.s the soil teke: a long time to heat up. Figure 1 shows the
temperatures for the fluid,inner p;pe, outer pipe, and three layers of soil one inch thick each
closest to the outer pipe. Figure I a is a close-up of the fluid temperature.

Case 2

The fluid temperature reachea a new value of 102 “F(39 “C),30 minutes after the start of flow
and reaches i:s final steady state value of 103 “F(39.4 “C)at a time greeter than 24 hours.
Figure 1 shows the temperatures for the fluid, Inner pipe, outer pipe, and three layers of soil one
inch thick closest to the outer pipe. Figure 1a is a close-up of the fluid temperature.

2
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[oDEi.TPI?2DW

rmuple pip=
radiation and natu-al convection from irmer pipe to Otter pipe
only ~e~ SP$==I, nodel adjustment for heavier fluids with solids has
not been completed and tested.

length =
e~le~ .
diardl =
chic~ul =
dens_u =

#kJ-=
em .

Kotes

re@res pzoc?dtre c?_nol_liq

Tb.e.mal?ipe model to calcQate wall ce.merature
Text ?rocess z.x~ysesments togethez

)

?set zero_flcr;=O ?end # txy not using &?Pore
?set nz-in5s=50 ?end # nunber of rings of dirt
SET

# number of components
~ $;; IM2) / C?

#s /i-x
#GJ/kJ
#GJIJ
#mlma
# minus infinity (ish)
#
# plus infinity lish)
# (GJ/ti)/ w
#
“ ... ,-.

-0.217,
n n.()~~ ~ # Minimum dim f= nOwer 1 ine=isacjO=

: 4 D~=m to swi
# D-–.
# stephan bolzm~n constant
# 0.1714e-8 Stu/ft2-hr-R4 (5.67e-8 W/m2-X4)

-..
.tch coixelztions

;;;-;; ;witch correlations

* Air properties

c?_A . .1007 IIhear’capacity of air, J/kg-K
KvIsc_A = +1.935-5 # kinemeticvise of air, tn2/s
x-h . =0.02537 u corx!cctivityof zix, W/m-x

3ZTA = 0.003225 # Thermal ExpansionP6113 0.00179/x ‘492/273

#
,? Dirt ?roperties (dry s~d)
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P.EWi3

%
c?_D : :3;3- ! ,heat capacity, O.2 ETU/L3/?= 837 J/kg-K

‘“ X_D # conductivity,O,19 Btu/?-ft-h = O .33 Wh-K
DF2+S_D = 1;00 # density, 100 L3X/FT3 = 1600 XG/M3

#
F-&n AS E1OW-E!O1
P_ln As pressure
h_imf As enth-mo1
h_in_r AS ench-mo1

+ .
# Outgu: PI:
#

F-out AS f lo’#_nO 1
?-out AS
Lout.f

pzessure
AS each_no1

~ h_out_r AS ‘a!Itkno 1

8“
T tm?e:acure # Temperaturefor enthalpy calculetion
P E pressure % Pressurepassed to dowstrem &Tic
F-.mass As f10WJIZSS # Mass flcwrate

$
# Constznts in property correlations:
~.Wtic AS ARRAY [NOCOt@_P.20)

OF 10PXO2 .
ASS AS ARRAY (NOC0H?_H20)

OF 10prOP
B?iL AS A?.@.Y (NOCOX?-H20 )

OF loprop
AVL AS Iop:op
SW, AS lo>rop

3 conponencmolecularweights

# Liquid enthalpy ‘A’ coefficients

# L$CSU+Qenth~lpy ‘B‘ coefficents
# LIqula specificvolume ‘A’ coefi
+ Licuid speciffc volume e3e coeff

‘dia%il ?,sle;.gth
dia~ol

- pipe iI?sidedismer
as length #*nm

‘chick~l aS length #m

*diam_i2 - as length # m -“pipe inside diacer
diaLo2 as length #r!
-thicti2 aS Ie..g:h #n

●dia.m_d
chick_d

?ze eat.
d!amd? (i)
q_d?(i)
t_d?(i)
mass_fi?(i)
area_d?(i)
E_d?(i)

?with i=cl:nrings>
q--d?(n.rings+l)
df~d?(nrings+l)
area_d?(nrings+1)

?.s
as

.2s
es
.2s
2s
Es
as

as
as
as

len$th
heat_flvJ
cc~perzture
mass
zrea
energy

heat_flow
length
azea

# n - pipeinsidedia.ter
: 47

em
# GJ/hr
,# c
# kg
e m2
*GJ

X1ength ?.SLeogth * m“

=s notme Wlln-x
zs ~exs-ress a kg/m3
iss.notype kJ/kg-K
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vel
vel.h
y&swd

VISc_l
cp_l
+rho~zl
rho_mass
.spgr

d?-frict
fric--~acc

a~ velocity
as velocity
as noty?e
as cOnd_liq
2s vise
.?scp_IlOl
?.sdens-m.ol
as dens_mass
as notne

?.s press_&;ff
AS notype

# Pxessure change due co friccioa
# Friction facto:

dt,dc_x
.

as notype # Deg C

# u_amb as heac_cra..s-coeff w/m2-:<

htc-lP
;: E;:-K%-z:;: : :;%:$htc-lP-t

htc~?c 2s he?.t~trz.-.k~coeff # W/n.Z-K
h&v3K_c zs heat-~rans_coeff U lilr02-X

as positive
*eq_len as 1erigc”n

q_lp as hezt_flow # GJ/ti
WPC as heauflw # OJlhx

. as heac_flow # GJlhr
# ‘da as hear._ flc.~

T-1 as tanpera:cre #c
T-PI as temperature #c
TJ2 as tcmpexztuze *C

mas s_Pl as mass # kg
rnass_p2 as Inass # kg

azea_flow as area #m
azea_lp as area #m
area_ppc as area *m2
area~px as area #my

# area_pd as area

E-l as energy # GJ
E_P2 as energy # GJ
E_l 2s energy # GJ

Ret ?=, Nu as notype
Re-e%P, p=-e~ 2s >o:yPe

1Ow_f,l Ow as fraction

* enun 2s aotype
T_ti as temperaccke # ambient tem set in sec_glObals

*
# Air Natural Conv”eccion
#

Nu_a as no:me # Air ?r?adlt

Gr_a as notype # Air Grashoff
Gr_2S as not~e
dens_a aS dens_nass
de~ zs length

h20_6GT.W AS .D.3.AY( 1 ) “ : Dummy Waterlstea composition vector
0? rnolefraction
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-,

STREAM

IX?UT F1 ~_in, p_in, tik_f, ki~r
oUTPUT PI ,_Out, p_Out, h_Ouc_f,Lout-r

,+---------------------------------------------- -----------
*
#
#
preSSUXe drop relationshipswith flow and elevacionchange

.
P_Oct . ?_in - dF_frict :
c3P-fricc- Dieaii

. fric_facc “ FF_CON’ + E%Len ‘ ~el--sqrd1 2
. rk.ojnass, + 10 :

area_flow . (v_PI/4)+[cl>amil’dia%ill :
vel . rho_nasS “ area_flow . f_rmss / V_E3_T0_SEC :

.. ---------- ----------------------------- ----------..--------*
*# Mist.ell?.rleo.ls
*
F_&n = F_out ;
LILZ . h_ou:_r :
vel_h = vel / 1000:
h20_dcmmy( 1 ) = i ;
P_Out = P ;
T_l -T:

# rho_mol = 1.0 I (An + B~ * T) :
rho-ass = xio-no~ “ WC (1) ‘ spsr ;
F_n?.ss = F_Out w w7c (1) ● spgr :

: ------------------ -------------------------- -_------.--

diamuol . diamil + 2“thick~l J
dim_02 - cii.an_i2 + 2‘thicti2 ;

mass_al - length *
(~_%fi (di~mol=di-ol - ~iawil”~imil) ;

laEss_P2 . c%ns_u + Length *
(v_pi/4) . (diam_02*dizm_02- di&m_i2*diawi2) 1

#-------------------------------:------------------------
8
# Forced convection from liq to ~ipe
#

. . . “i.. I . v CP To JisIf2= diam_il + vel ‘ rho-mass ;
cp_l + vf.sc_l ;

.t= aam_il J
ion is for warm Gas to cold HorizontalPiPe

..- .----—
Pr ● k_l . h:~c(i)~ 559: :.(
Nu . k_l = htc_lp_l

: The followingcorrelat:
# NU = 0.023 “.P.e’O.8● Pr’O.3 ;
NU:-;p023 + .Re_exP- Pr_eX> {

. length x V-PI “ dlamil ;
%lP =low-flow ● htc-h ● are%lp ‘ (T-1- T-PI ) ‘ ‘-W-TO-GJHR :

*--------------------------------------------------------------- 1

r
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.,.

if ze=o_flow.l ?chen
h_i~_f . h_OU:-f ;
else
.g_lp = f-in “ (h-ire-f- LOut-f ) :
sE_l . f_in.5-in_f- f_OUt.h_OUt_f- CL-19;
endif

E_l = h_out_f . =hO_mol ● lesgch- UeUflOw ;

E_l . h_Out_f * length’* area-flow- 1000 / MWC[1) / SPgr ;
.

------- . . . . . . . . . . ------------------ ,----------- -......----------,--- .

~zdia=t :X03 A-=e= ~ipe to outerpipe

steph2n bolz;,zn0.1714e-8 Btu/ft2-hr-X4 I = 5. 67e-8 WIQ2-X4 )

aze.a-pp: = ~=ogth + V_PI y diWa_Ol ;

:-- ----------- --------------------------- --------------------------

Air Natczal Convective f20m pipe to %tiie~c
page 7!13 Of talc W314-P-006

dC_X . T_u2 - T_Dl :

t&a = 1.132 I
. ( di&zi2 - dia%Ol ) / 2;

G=_a . Len~_a, 2 + V_GRAVITY * BETA - et ● ciel, 3 / kvisc_a I ~isc-al
Nu_a = 0,195 * Gr_25:

htc-PPc_C = XL. ● La I .fel:

areu~c = lewth “ V-PI “ ( dia~-Ol+di~-.i2)/2;

q_ppc . htc_azc ● area.-ppc. (T_Pl- T_u2) ● v_W_TO-=HR ;

#--: ----------------------------------------------- ---..------..--
#* Cmdxtion in 6irc

Chickd = (tiax’ud- dia%_02) /~2 / [ ?(n.rings]+1);

diadl = &:?-m_02+ 1“2’chick-d;
~rea_dl - Ieagch ● V_PI - (di?.mdl+ Cii_-02)/ 2 :
q_dl = (k-d/thick_d) = area_61- (T_P2-’Ldl) “ v-Wm_GJ~~ ;

mass_dl = deas_d ● length “
(v_?I14).[di=_dl”diaUdl - di=m.-02”di~-02);

3_dl . r,ass_dl. cp-d - (T-dl+273) - V_J_~_GJ ;
SE@i = o_~l - u_d2 :

?repeat
dian_d?(i) = di.am_02+ ?(i)*2’tiick_d;
~rea_~?(i) n length - v.-PIw [diawd?(i) + di~-~? (i-l)I./ 2=;
~d? [i) = [k_d/chick_d)- area_d?(i) = (T_d?(i-l)-T_d?(i)) V_W_TO_GJE3 ;
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mass_ci?(i ) - ~-+-d-” Iswth ‘
(v_?I/4)” (dla~d?(i) ‘di~md? (i) - diamd? (i-1) ’diaa_d? (i-l) ) t

E_d?(i1 = mss_d? (i) = Cp_d * (T_d?(i)*273) ‘ v_J_TO_CJ;
$s_d?(i) .So_d?(i) - q_d?{i+l) ;

?with i.<2:mings>

dia.n_d?(nrings+l)= di~_02 + ?(r~ings+l)‘2”thick.-d;
are~d? (nrinss+l)=

length * V_PI “ [di&m_d?[nrings+l)+ dimd? (nrin~s)I / 2 ;
ad? {n.rings+l)=

(k_d/thick_d)“ area-d?(nrings+l)‘ (T_d?(nrings)-r-~~) ‘ V_w_T&cJHR :

( area_pd = ,1ength * V-PI * ( ciia%02”+&lam_d)/2 :
chick_d = (dim-d - dim-02) / 2
q_pd . (k-d/tFhicLd) = area_pci- ( T_p2 - T-amb:) + ‘J_W-TO-Gri~: )

*---------------------------------------------------- -----------
*
H Conduction through pipe wall
* ..
# pipe is assu=ed co have a constant cecperaturet~-ousi?ouc
s
#---------------------------------------------------------------
ii
# Pipe Dymmics
#

$E_pl . q_lp - q_P9c - upr :

SE_D2 = qJpc + q.Jnpr- q_dl :
. .

# fudged mole weight of steel (?e) of 50 go give CP..5 ac 295 K
# Cp = 4.13 + 0.00638=T

E_Pl “ 50.3 = mF.SS_Pl9 [
4.13*(TQ1+273)

+ 0.00638 ●(T_Pl+273)+{T-PI+2731/2
) * 4.183 , V_KJ_TO_GJ :

E_P2 = 50.3 = mess_P2 ‘ (
4.13*IT42+273)

+ 0.00S38 ‘(T_D2+273)*IT-JS2+273)12
) ● 4.1S3 g V-XJ_TO_GJ ;

*
PXOCEDU~

( vel-surcl)

( htc-lp )
( htc_npc )

*
*-------------------------------------------------------

( k_l )
( CP-1 )
( vise-l )

(C?c)
( low-flow )

( Re_exp )
( Pr_exp )

~
signed_squaxe ( vel_lan)

COPy_l(htc_lp_t ) TZAR
COpY_l (htc_pFc-c) TZ?R

cOrld.Jiq ( T. ?, h20-dumy
cp-mol-liq ( T, P, h20_&nny
vLsc_liq ( T, P. h20_dumy

abs (dt_x )
limit (f_in, V_ZF.?.O , V-ONZ )

power ( ?.e, 0.80; 2100.
power ( ?r, 0.30, 0.01

I
) INPuT ?1, TEhP.
) INPUT FI, TEAR
) IXPUT F1, TEA-x i

I

t

)
) I

J

.&jl”AVAliABLECOPY
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wc E4 199s1?:43FR FLU= DfflIEL fiCS 5499755856 TO 1915Q93?36471 P. 13/13

. . .

~ gz;:s ) ~ower ( g~-a, 0.25, 1000O. )
) ran!p .( DI&~ol , V_S~DI.ktM, V_LG_DILV, V_ZZRO, v-o~~ )

: Friction factor
1 ( fric_fact ) power (Di8JLil,FF-POiiR,V_MINDIAM)

t Flash

r. h20_dummY, A..L,BHL ~( h_ouC-f ) prop_calc_hl ~

( 2-WC<
.iHL,BXL,
AVL, BvL ) pxop_corr_lhd

( T-?.mb) get~arsm

T, P, h20_dunumY ) INPUT FI, T-A-

“Thk13”)

..

,

. . .
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F1.1.17 TRANSFER LINE FLUSH VOLUMES

F-49



HNF-2941
Revision O

.
DESIGNCALCULATION

(1) Drawing N/A (2) 00c No. HNF-?838 (3) Pagel of ~

(4) Building 241-AN Farm (5) Rev.~ (6) Job No. N/A”
(7? Subject Transfer I ine Flush Volume
(e,)Originator T. R, Beneqas /0 / f’? Date 101 1998
(9)Checker W.L. Wi’lli< ‘ /o///@ Date &

(10) Objective: Verify the diluent volume specified in Table 4.1 is sufficient to flush transfer

lines.

Design inputs:
Longest trarrsfer lineroute-5627 ft. “

Diameter of transfer lines -3 inches
Volume required to flush lines -1.5 times pipeline volume

Volume available to flush transfer pipeline -Up to 1 tank volume

Sources:

Longest transfer line route - HNF-2941, Figure A-4.

Diameter of transfer lines - HNF-2941, Table A-5
Vohrme required to flush lines - HNF-2938, Table 4.1, 7.P4.2
Volume available to flush trmsferpipetine -~F-2938, Table 4.l,4.Pl.2,4.Pl.2,4.P2.2 ‘

Assumptions:

None

Reference:

Calculations:

Vohrme=Area x Length Area forcircle=Pix Rz; R=Piperadius, Pi=3.14
Volume = Pi x R2 x Lengtlr Length=5627 ft.

Volume = 3.14x (3/2)2 (inches’) x (1 ft/\2in) 2x 5267 ft

Volume = 258.5 ft3

or
Volume = 258.5 ft3 x 7.48 Gal/ft

Volume = 1933.1 Gal or -2000 Gal.

Conchrsions:

Dihrent system is to be capable of delivering up to one tank volume or approximately 1 mil~on

gallons. Therefore, the diluent system can sufficiently supply the transfer line flushing

requirements.
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..
Calculation note

.<
Prepared by ~L . W$u%

Checked by ~g b??Lsoti @-

Subject: Estimation of operating transfer rates for waste transfers

This calculation will establish a methodology for estimating the transfer rates for waste being

transferred from one double shell tank to another or from one double shell tank to the private
immobilization facility. The transfer rate will be estimated by plotting the pump head curve versus
flow rate given us by the manufacturer of the pump. Superimposed on the pump curve will be the

operating head loss versus flow rate curve. The intersection of the two curves gives us an
estimate ofth~ flow rate and total head loss through the piping system.

The operating head loss versus flow rate curve is obtained using Bernoulli’s Therom (Crane 19S2
equation 3.5) which can be stated as follows:

~lz - ,>22

hL = (Z1 - 22) + (144 [: - * + (T) (1)

Where:

h~ is the total head loss, in feet
Z is the elevation of the transfer, in feet

P is the pressure of the system, in pounds per square inch (gauge)

p is the fluid density, pounds per cubic foot
v is the mean velocity of flow, in feet per second

The total head loss is the sum of the head loss from the elevation change, the pressure loss due to
friction and the change in velocity. If we assume that the fluidis incompressible, and the piping
has a constant 3“ diameter, Then equatio~ 1 can be simplified to:

/~L = (AZ) + (144~) (2)

The two factors on the right hand side of equation 2 define the total head loss in a piping system.

The first term on the right in equation 2 is t}le elevation rise or drop in the transfer line which is
listed in Table A-5 for each route. The second term on the right in equation 2 is the frictional

head loss. The frictional head loss can be calculated using Darcy’s formula which can be
expressed as the following equation (Crane 1982 equations1-4 ands-s):
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(3)

Where

hLfiiC,,o.= frictional head loss, in feet
L = Iemzth of DiDeline. in feet

D = int;rnal ~a’me~er’of transfer pipe, in feet
g = acceleration due to gravity, in feet per sqare second

The inside diameter of the pipeline is known (throughout this evaluation 3 in pipe is assumed.

The inside diameter of three inch pipe is 3.06S inches), the acceleration due to gravity is assumed
to be constant (32.2 feet per square second). We therefore are left with the the friction factor,
pipe length, and velocity terms. The friction factor~can be determined graphically using a
Moody diagram. Alternatively, a method has been developed by M. $hacham (Olujic 19S1)
whereinfcan be calculated using the following formula:

Where:

e = surface roughness factor (0.001S in. for commercial steel (DeNevers 1977))
Re~ = Reynolds Number for flow in pipe

Reynolds h’umber for flow through pipe is given by:

Where:

p= fluid viscosity

(5)

\Wthfrietermjnerl by calculation, the next parameter is line length. The line length for each of the

transfer lines was estimated from the best available drawings and is listed in table A-5. The bulk
velocity of the fluid is related to the flow rate and the cross sectional area of the pipe as follows:
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.
jlow role~.=

cross-sectional area
(6)

A spreadsheetwas developed(seetable1)wlich calculatedfirsttheReynoldsh’umberusing
equation 5, then the friction factor using equation 4, and finally the head loss using equations 2

and 3 for a series of volumetric flow rates and viscosities. Curves were generated for flow rates
from 40 to 250 gallons per minute, and for viscosities of between 5 and 30 centipoise.

With the pressure drop versus flow-rate curve developed, the next step is to compare the

pressure-drop versus flow rate curve to the pump curve to determine where the two curves
intersect. In order to do this the computer program Tablecurve-2d @ was used to fit the pump
curve in the form of a cubic equation. The pump curve and pressure drop versus flow rate curve

were plotted, in an Excel @ Spreadsheet. Table 1 is the result of the spreadsheet. Figure 1 is a
plot of the op~ratirrg curves for a transfer from Tank 241-AN-ICI I to Tank 24 I-AI?- 103 for a

density of 1.41 g/ml, and viscosities of 5, 10, 15, and 20 centipoise and the pump curve”for the
pump located in tank 24 I-AN-101. The transfers to and from 241-An and 24 l-AZ were done

using the same spreadsheet with the transfer length and hydraulic change adjusted to the
appropriate levels.
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Flo\v

llllc

galhnin

Go
70
so
90

100
110
I20
130
1./0
150

160

170

Iso

“ 190

200

IANT03AP

,-

frx rlcnsily of

%Scosil)’

(cp)

5 10 15

Rcynotds nubcrs for 3“ Pipe

17452

20361

23270

2617$

290S7

31996

34905

37s13

40722

43631

46539

49448

52357

55265

5$174

8726 5817

101s0 67s7. .. .. .
11635 7757

130s9 X726

14544 9696

15998 I!J665

17452 I 16;5

1s907 1~6~J

20361 1357.I

21X15 l’15.Ll

23270 15513

2472-I 164S3

26 17S 17452

27633 13422

290S7 /9391

.,

l.’il

20

4363
5090
5s17
6545
7272
7999
x726

9453
Jolw
1090s
11635
12362
13089
13$16
14544

I

VisCosi[y

(cJ))

5 10

fricliollfaclors

For an cquivolw high= 2875

for a Ilyrkaulic clmgc = 11.4583

Viscosity

(Cp)

15 20 5 10 15

0.0279602 0.0328007 0.0363347 0.03921 S6

0.0270603 0.0316024 0.0349224 0.0376315

0.0263273 0.0306234 0.03376s2 0.03633.17

0.0257151 0.029S033 0.032S007 0.0352477

0.0251938,0.0291026 0.0319736 0.03431S3

0.02.1743 0.02&l!N5 0.0312553 0.0335 I I

(1.02434S2 0.0279602 0.030623.1 0.032SO07

0.02399SS 0.027.W6 ().03006 1$ 0.03216!J I

0.0236S6S 0.027WI13 0.0295579 0.031602.1

0.0234061 0.0266763 0.0291026 ().03 I[}S99

0.0231519 0.0263273 0.02S6SS2 0.0306234

0.0229203 0.02600S3 0.02S309 0.0301963

0.02270s2 0.0257151 0.0279G02 0.029$033

0.0225132 0.0254446 0.027637S 0.0294399

0.022333 I 0.025193S 0.02733SS 0.0291026

I?acrc 1.

44.60
55.12
66.9.1
So.o-l
94.42

I 10.04

126.91

}.15.01

164.33

IS.I.X7

206.62

229.57

253.72

279.07

305.61

10MI headloss (Cl)

50.3fi
62.45
75.99
90.!J5

107.29
124.99
I44.03
J6.i.41
1S6.10
209. I o

233.39

258.96

2S5.80

313.92

343.29

54.53

67.80

X2.62

9s.94

116.74

135.99

156.66

17%75

202.22
227.07

253.29

2s0.35

309.76

33!).99

371.54



n+
n

20

57.9s
72.IS
8S.03
105,.47

T& 124.46
al 144.98

166.99
1;0.47
215.42
241.30
269.60
29s.s1
,329.42
i31.41
394.77

PeabodyPuulp

cubic Factors

a 324.24559
b 0.076078517
c -0.007120114
(1 2.S0165E-06
[or m cquo[iou

orIhcform

Y=iI+lJS+CXA2+IlXA3

PUUIPHead (R)

:03.78305
295.64349 ~,.--,
286.19759
275.46214
263.45395
250.189S5
235.68663
2[9.9611
203.0300S
1S!.91038 “
165.61381
145.17217
123.58727
100.88094
77.069963

IAN’I’03AP

,“
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F.2.2 CALCULATION OF TRANSFER LINE WATER HAMMER
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9- FLUOR DANIEL CALCULATION IDENTIFICATION AND ~,:,:
w. I d i

NORTHWESTINC. INDEX
-. 7/’27[9s

0.5M (s!.dy,coa) WA Rw. No.

Lxxx
0.%!$”).-.2!>+*

P:;. N>. (k Wi;lk.

1 1 Pu~se,M~lhod,%sump:ions, Design input, *“d RefemDces

2 Ca!c”bb’on

8 Conclusions

Aflachmen!s

I

!

I

,,,C.4cue COvcn
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FIuor Daniel Northwest
c,!:, N.. OSIX126-P.03
RG8:Wo

DESIGN ANALYSIS
P.:c).%.1d 9

Ihi i+ic swkbs,. 651005OI O~lX126

u>je:t prc,r.:c $w3:, d,u.10~uk LZ:*C.- k~..o tam 241.A22102<1- D.* 7~7/9S !+JRT.H.dlum
u,241.ti b? C,::& 241.AYb2Z l.=.

.s,(:m Rkhhnd, WA x-,.:$ I I BY

Z&%lQSz
.,

~c$ PU-TOS: of Ltis ca!cuh!ion ~sto dekin: the prcssum tawient, or wcl:r hmn:r, fio,mhe inskrIk IeoIM anda S!.W
:IosiogWlw in a Wxk LxJL$f:rpiping 2yswn. The \Yask tmnsf:r qxtsns malyz:d w Ib: !nmsfcrsfrom241-AN-I05to
P%l-AP-102,241-.42-101totheprivdzetioncontaccor(PC),and24I-.4Y-1 02 to 241.AZ-101. Th: tmnsfcrs zmlyz:d

x: the concepiudwas!:trmsfwIin:rou!ingsdscuss:dinS-INF-2500(ref.tr:ncc5).

@lK2.D

{-d,c:tculxionsusii~fona.bsd da!,d-tuzfromswxccslkkddcr rcfemoc:s.

~

1. This .Jcula:ioz assumesLt. closureof lhe valve at the end of thewi$tc transf:r lineis instmtan:ouslyclos:?.
\vw: ch:m:wktics a~dw:s!:trmsferr:quir:mcr.kucb:s:donLm’omm!ionpmvidcdbyA’HC (see lksi.n?.
Znpu{).

;. The dist~?ceLwn thePHMCIPC ir.t:rf~ceto k closing WJYCin the PC ft?cilityis 2,600 fc:t (S:Cattschm:z:).
:. Th: lwa!ioa of L%PC’s f~ciliy is \\i/~i~ PTMCCIA &-.dtie roudngof tie \YasI:~x is alongexisting roxh (see

a:t3ch.m:n[).

D51N:I

1. Ekc~ott!c m:~.o from Mm B CnJlsoato Rar,d:ll Hdlum, d:t:d 7/13/9S anda!lxkI:nL

KEFERc‘NCES

1. n{hxit *.~, Gary Z. Wa!ters, S:cond Edition.,,!.

2. proc~ e, ASME B31,3b.1997
j. W-314.c1,Construc\ioaSpeci!icxioo, Twk Fam Rcs!orsfion md %fe Opcmions, AN Valw Pit UX#es
:. Flo\vor Fluid:!hrot,?hValvm iwine m iIX’ CrmeTccluicdPapccNo.410
5. hl’F.2500,Ii’.;14V’x:eTransferAl@mNirc P v S t.m D o

:“in ,* .
cscri tim,Re>.. O.

5. ~~ dcida!iocs, Tyler G. HICkS,P.E.,Editor.
7. H.2.719S6, P;PL. SPILT241-ANTL”-kFaTtI
3. H-2-71994,PipLTg P)I.1T&<<104
?. S+I4-102OSS,PipingTak AP-1OY1O4AI:. PlrI (Proj::t W-211, drawingis not r:ks:d forionskwcl~x)
10. ;,;ng ~,,d,.~’+ sixti editio.>Mohind:r L. h’ajym, Editor.

,>6s:.,4:,!:,,..74. ,.Lo.., !
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?luor Daniel hTorth;vest
c.!:, K.. 051X I:5.P.03

Rc.%bo O

DESIGN ANALYSIS
Pq: x.. 2 of 9

1;4 2.-it wwob x., 6j100501 051X125

.$K1 %8$x: W;cs ‘k to WZ:: tr:nsf.n behvcm fmm241.AN 19241.
Z,2dl.~m FC, and2:l.AYb2:l.fi

W,UO.Richl,nd, WA ;?:’;” :W

‘ipcDot?.: .

3 inchsch:dulc40S,ASTMA312 GradeTP 304L, S:2Mf:SS (reference3)

D=3SOO” pip: dian:kr (rtf:r:nce 4)
c=.216” pip: wall diwx!:r (rcfcr:cce4)
E,==27,6X108 modulus of clwicky for mw:nitic shinkss s::clat 200”F (reference2)

Vastc Tr?nsfcrRouting Dat~(r:hrcncc 5) asd”Wwe Propc@’Dt!x

~ * $Y#?A2
Routing Lcngih (it) 2,800
Wtste D:nsity @,kc) I.<1 1.25 1.25
Waste Velcxiy (Ws:c) 9“ 9 9
Temperature~ro 200 200 200

$ 24 I-AN05A pit via 3“SW65-N25 to 24 l-AN-A wtyc pit (S+2.719S6).24I-AX-A ~alw pit vi? 3“SN-
264J4?.5 to241-AN.O<A pit @.2.71994). 241..4A’.O4Apicvia Z“Sh’-536to 241-AP-04D pit @XF-
2500). 241..kP-O4Dpit to 2.11-.4P.O2Dpit (H-14-102OSS).AP.I 02.02Dpit to AP.102-O2.4pit.

2 241-AZ-O1A pit to new AZ mlvt pit. New AZ valv: pi~to PC (wimtizttion contractor)irnt:tiac:@SF-
2500). PC interfaceto PC ficili~ (SC:au:ch.mmt).

3 241..4Y-O2A pit to newA2 WIVCP;I.iN:\YAZ sdr: pit @241..4?01.4 pit.

—-
Thz ww WICWYcrc:kd Cornm kk~-,tx.

-..
.ou clos.Lng va!w vill be d::cmnird fiolm L“-.:m:kds gmn m rek:t- .:: 1.

[1+(3+ (r:f:renc. 1, eq 5.18)

k3ESTAVALABLECOW
F-64



HNF-2941

Revjsion ()

Fluor Daniel h’orthwest
‘c.:. s.. 05IXI?.6.P.03
F.s.”o

DESIGN ANALYSIS P.;m 3.( 9

ckt hn3C MC&$x%,6SIC0501 0$ IX12$

SubjectPtCSSUrC:.1s.$d..b u-W: Lmsk kW:C. flom2:l.A~ 1.X!.

A2,241A2 toPC,and241.AY12141-A2.

LK.::c”Rkhland, WA ;s?;” :W

JWlcrc:

a = waw velociv, ftkc

g =grlvitslion$l constznt,3.2.2fds:ca
,,

.

SG = spec”fkgravity
p - wcisbt dcnsiryof tluid, lb/fP
K= bulk moduhs of compressibility of liquid,psi (ref:c.nce 1, ps 91)

=300, 000 psi (refcrcnc. 1,pg 91)
D =pipe ixidc ?kJWer, in

=>.06S” (&rcnc. 4)
c =pipe wall L$lckss, h

-.216” (r:f:rcncc4)
C= r:straint comiiion (ustd case b for pipes mchorcd winst loogitdim!l stda) (r:f:rcrice1, pg 94)

I()1[c:= _-..L_. .( )(i.#)+*.;,,+F> ,.; ]

l.:
D

C“=I,033

Wncre ~ = 0.3 (loison’s FMo for skcl) (r:f:r:~ce 1,pg 91)

74 - t 3-~rs

D:kmbx the wm’e ve!ociy for waste bin: timsfcmcd from 241-AN to 2~1-.4P(s:: tsbl: onroutiig ond woste
:hwcckrktics abo>:> .

Convertdc~ ofwMte being bmsf:m:d xiornAN 1. AP from mekic to Englishurits (ga-o<c.bi. cc.!:.,...-,.:---- t~
Slu$lcubicfoot)

DAY.= 0.00141+ 1 Dcnsky ofwstc being wxf:n:d, .
cm

3
Vol-coav:. 3.s31. 10”$.L Conversion ofcubicccnlh:!::s10cubicft:t.

cm’

bfxs-coav..0.06ss.: Conrcrsionofkilograms!0slug.

,*.,t:*P.,?.0,.,&tl-..,,
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Flue; Daniel Northwest ‘ ‘
C.k, F., 051x i26.Pa

x-g.. o

DESIGN ANALYSIS
Pq, x.. 4.19

~-691”10’frkc (w3w wlocity)

Determine k incrm: in prtswx from Lmtm:m:ou$ valve clowrc for waste tmnsf:rs from AN to AP:

()
m:. : v

E

Wk. Al-fk (heincrecs:in pwsw. .a. h- d from [h: WIIYCclosureand v is k: ch’mg:in wlociiy of the fluid
(r:ko~ cTJXjOO5.4).

()~.*:,yJ ,9
32.2 Pr:ss~e scrg: deviation from normal in f::: of liquid.

4X+=1.03i.10’ ft ,ffiq~~

.“
Orp, = 1032ft of l@id. 1.41..433 = 630 psi: incrcas: i. p;:s3we c!ueto ws.terhmun.:.

D:fcrn-h L\: hks: h prcswe from o S1OWclosing WIW for waste tmmf:rs fromAN to AP~Slow closing \\’illb:
dcfmcd M aclosi~gtime cquol to one W2W cycle (the time a prtssummwc trawls to th: other md of the p~pc~m:a??
rchumtoACclosingvolvc).

B.i=.W: (r.. ? .@.. c,Le.!..,,
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F1uor Daniel A’orthwest ‘ “
C,!. N. 05\x126-P.03

1

X:4*. o

DESIGN ANALYSIS
Pvcx..5d 9

ciknthWC wow NO.‘6510050[03[X126

S.bjet PC.SSW.SW&, AC 10WS: t~MkM b<~~:n km 24I-L? 10?4 1. D.* 71?.7r$8 B, P..TXJ!.m

AZ, 241.AZ tsK, and 24I-AY102:l.A7- IX:k:d [ t By

b.::.. R“cht4 ~~A Rid 1 I BY

Fmd 3hcWY: q’ck fork tr?nskr Iii.:from24 1-AN to 24I.AP:

~ ,=# (reference10) “
. .

Wl:rc
r =W2YCcycl:,s:conds
L - Pipcliic I:ngh, ft (2,800 f::t for AN to AP tmmkrs)
~=prt~~~e ~,~-g:\vavcy.docity,fhc (s:: :50YCcalcuhtiom)

t = 1.5s:conds

Pressuresurgeforvarioustimeperids bx:d on ;he\KWecyclti

2.P*.L
pi:=~ (refer:ncc6)

Wn:ra

p,= Prcssu-esurg:fiornslO\\.closkgvalw,psi

L- Pipelkkkrgh,ft
a=Pres$uxwrg:waveYclociy, ftisec

i = Nmb: r of VZY: CYC1:S
~ = \\,~y~ Cyl:, S:cor,ds

—. p, s p,:~~,&,.: wq: ~o]&~:~ ~~~y~ i, yi (fion ks\ml WImUS C1O$!MC)

Results: 1 P;

.1’!. ““ _

1 650 i

31s ?

5 210

157

5 126

5 105

7 ’30

s 79

9 70

10 63

,&..,i: ,r.q czr!fi CL”,..?’

F-67



HNF-2941
Revision O

Nuor Daniel Northwest
c.!+.s.. 0SlX12bP-23

R=.. O

DESIGN ANALYSIS P,;.%. 6 d 9

:Ia WC VCJMN.. 6s100S01 0jlX126

:vbjc:t Pr.cwxc UUCI due 10w-!:: Irmsf:r$ bchv. m (mm?+ 1-AN 1. 24 1- Dt:, 7Q7iPS BY RT.UxUum
VZ,241 -AZ to PC, d X1. AY- 241-AZ. GWk:d I I BY

.ca;.ti PJchlmd, WA W&d I I B?

L41-AZ to Ihe PC Wmt e i’ran5fcrs

2ckrmh: k WOYCv:lociv for waste being transkrd from 241-.42 to tie PC (s:: M: on routiw andw=t:
:h=acteristics ebow> .

z =3.92.103 fd$:c

ktwnin: Lh: incrccseh pressurefrom insunlmeous ml~c closu.: for waste trsnsf::s from AZ to PC

&i -1.055.103 fc of Ijquid

—.
..-

Or p, = 1096 ft of fiquid. 1.25..433 = 593.2 psig incrcas:in pr:ssw dtx to w.?tcrh~m:r.

Find k \Yaw cycl: for tk trmsf:r fin: from 24 1-AZ to th: piwization conkctor”s faciljv.
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F1uor Daniel iVorthwekt
C.!: K.. 051X126-FW3
R+,!.. 0

DESIGN ANALYSIS P&$%.7*(9

:1;=, h>c ‘ WWA w 65@2S01 051XI’25

;ub;<::P,c5.wc 8.:;.s 6UCto w.$!c’lram::s b<%,,. from 2:1..W t, 2J]. D,* 7127BS B7 R.TW!lum
42, 2:1+2 10PC, n..d 241-AY 1024I4.Z, Ch<:k:d I / w

.-I:.. P.khlmd, WA Xa:,:d I I W

Prcsstucsurg: for vm”ous time periodsbx:d on ths wax cycle:

where i =wave vcks md p, = pressure ?mre: s:, L7

psi, b:s:d on the numberof wave cycles.

1 AYI0241.AZ 2 ~4. W s!. Tmn5fcr

The CdCUIJtiOOS 10 deknnkc suge pressurew.. {eloci~ and increme in prcssore flom k instmtmeous .nlyc C1OSS:

a-: i&Idcal to the calcd:tions perform d for 2.!l-AZ m th: PC (xc ebovc).The difkmc: be~\re:n24I-AY to 241-.J-Z
~ cnd 241-AZ to the PC w:sk transfers U: & icn~h of t.k L.msfcrrout:s. Below is the cdculatioaswhich ire depend:r.t

on the kna& o[dm transfcrroute$which ax th: wave cycle tim md thepressurewg:s forslo\\.closing wlwts.

I Find the WWCSC1: fork trms~cr Iii: from 24 I-AZ to W privatization corwctoc’s faciliiy

I
Pr:sw.-c swge forwxio.s time periods bx:d oa the \ww: cyck

~? <Lpi:. —
a+<
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c,!,, h’.. 051X126-PJ3
1

Fluid v,?a!erH~er L?cr:;s: in PrcSSU:ko~

Vclociv prcssw Wl?w Jn@x,:Om valve

Routing SG (flkc) Velociiy (ftis:c) closure (psig)

AN to
AP 1.41 9.0 :691

AZ1O -

Pc la 9.0 jg~o

AY to
A2 1.25 9.0 : 9?0

332.0

40:.2

555.3

LW:CX inPrcswe
fiOm z Slow Closing

(~.;) V21Y: (psig)

315

297 .

297
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Ev?lu?tionof LireDminina (Hvdr?ulicDizcrms)
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A hydreul$cdi?grm shallb? pre,xredforR fm sho’)(ingtk elevations
associatedwithwste trmsfersfrm .U-101md A2-102to the privitevmdor.
Additionally.thehyc!rzulicdi?grm shallshcwth? elevations?ssoci?.tedwith
trmr%r routefrcnAY-102to.U-101 end frm AY-iO?to AZ-102.ii:di?grm should
show elev?tiom of nozzles in eachtrmsfer routeai!dspecifyths lmtion of the”
high pointof e?chtrmfer route.

M exmple hydreulicdizgr?mis pr~videdin drwing D153AfrcotW-2500,R:v.
O..Darr?nOixonwillprovideCNlsupportfordrawingOF the diagrm.

,.
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F~;~ z-

. . . . .. . .
Ah’o.c[H<. *

D,s[xlz( -P-OS

..pl .enning. ---
. .. /77

Expected Product: Adsfined requirement relati,ve tothe use of inhibited water for
flushing of carbcnste?l end stainless steel tr?nsfe.rl~nes with ad?fens~ble
technical justification. . .

.

.
—_
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94 UNSTLUW?LOWIN,!?1WN[5

. 1.9’1x 34W
Case (2.) % chmcc in wakr volume = 104~ = iOO~ ~ ,., ~ ,,1,1

= 52~/”
‘The rcnmindcris in pipe strclchinc = 411%

. .
m mm.inderk it, wall s[rc!chinc -“4+%

Ciwc(c) % ctmwc it, water volume .= IW 31;1:$ ~;.1 - “z
The rcnmi.dcr is in wall stcctchinr, ~ 49?$

5.3\VAVCSr[COSINOTI[[KTYl>[$OF CONOU ITS

T18c Sinlplcsl cmc 0[ Oti$mvallc<lpipes II.% been u5cd prcvi.mly to derive
c~untions fur w... Spcctl. II is olwi.w 01:,1 l,mny I,ydmdic conduits :trc
crmmucwd Or Otick-,v.tlkd pip. ml o(wo mine two or more mmcri:k
(K; flfOK.d C081C<.!P). Also !, S,10.1%nmy hc mwccl in reck. lined with %(..1,
and Imck.lillml will, cotmmlc. II k ,tcccsmry l,, I,c :,blc (0 colcul:!tc !wvc
speeds in :,11IImxc C:,SM.

A .o!tciw smrrm:wy ,,[ lIw calcttk$!it,,, of III. W:WCrpcc,k (,M IIU:SC.:!$.s
is Civcn by I Miwcll ~.$j. The Imos( ol,,ious cx!cos i.,, of 0,. prcviow. cx-
mnple d 11$11.wzIIccIpipes is 10 Otick-wnlltxl pipes. (n a thick.wa[lcd pipr.
tit. wrdi thickness is m ~rcat thn{ swcsswrits noticc:,bly Iw!,vcm II!. inner
and outer mwlacc sandthis Mfccts 11,.expressionl.rwavc speed.A“ anxlysi%
reveals !Imt wc may conti,mc to vs. Ommm. basic rorm [or the wave sptc[r
cqwdion, but we lmlst (iml a dilk:cn[ wluc {or d,. C in Eqm[im (S.U!).

. 71ick-WJlcJ Pipes

Sumnmrizinc OIC rcsdts r.r tlIick.wa!lc41 pipcx h tltc sm. rcstr.nint con-
ditions 0s before with l) .s III. inside dimn.lcr.

C.sc (nI—For pipes (ccc 10 stress ..<( strain l>oOIJmcmlly and 10mfii-
tudirm)ly (anchored m only om point)

[( )‘-’L +%(’”’’’)(’‘“$1“20’)
5

c.~ ~
1+~

D

A limiting pmccss shows that as dD ~ O,!his cqualion clcccncra[csm
Equmion(5.1%).

(3s. (b)-l:or pipe% anchorctl wtimt Iowihdin:tt swain

[uSTIC T]{CORY % .

[ ( )1
C-+(1 -Ii1)+2j!j(l+p) I+j (S.zob) .

I.l. jj

C.sc (cl-For pipes with IItnct;oninc cxpxnsion joints tlIrou&ut Omir
IC”to,

c.
-[ “’%’’+ ’4’+$1 “

(5.2oc)

D

A% i. cm (z). bolh cases (h) and (c) dczcncratc 10 !11. thin-walled
pipe values Whm tI13 -+ O.

‘Ht. question zriscs z%10 when !IICmore complex !lGck-!valIcd fo{mula%
Il>ovld bc applied. For dccidior.. it is Itclpful IO examine ow plot 0[ these
equations it: Figttrc 5.1. To assist in mnkinc this decision. consider rhc on.
ccctninlits or pip. rcstmin! ml ils cKcct on w:wc speed. FicIIre 5.1 shows
that tmccrl. ?inty with rcspccl 10 11). lypc of mslminl occurrinc cm cause
dirrcm.m or about 10 I>crccnt bchvccn C.va!vcs at Ow two cxtrcmcs .r
rcstmiol. ]rw XC.*! n si,,,ilar crmr in dccidinr ,Vrtcth,,touscdtim,valkd
or utick.,v:dkd r<,c,,ttdzc. !Imn . /31<v:,h,c or ?0 k an appmpciatc dividi.~
fin.. 11.however. WCdcci<lc t. wmovc as much ,mccrtai,uy as pos$iblc, lhcn
II,. !t,ick.wtllcd {om,ul:t%St,.uld :!lw:,ysbc uwd.1’lw w!diticwal Compt,ta[in” .
rcquir.d if nqjigihfc. r,t :1prac{icxl scmc !lIOo@. Ihccm,sc0[ 11x rcl.wiw
size or lcrms i“ l!,c denominator Or Equalioo (5.18), using thick.vmllcti
r.r,a),tk beyond Dk .Atxs Or 40 ccmmlly m.kcs no sic,lificant in, prove-
mmt i“ the value .r 1!,. w>.. <peedcxccpl in mscs wkcrc softer pip.< such
as lWC arc ~td. Ifshould 2)s0be nolcd Oml tasinctltc lhin-w.dld t.rmth
hds 10 hi~hcr (more comcrwlivc) wave speeds. T. SC. lhc CrrCC{,con%idcr
m. r.llowinf, cwnplc.

Ecmmk 5.2, A SICCInioc Ill i!,. ill diameter is llscd la COIIVCV VKUcr bc[wccn

.. ..—..-
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92 UNSICMN FLOWN. PI1-IUNIS

PCCMWC 0[ any Ircc nir in Ihc syslcm can h considered an unlorcsccn, but

rortuitow, occurrcncc, al least in III. sense that il rcdvccs K.
la the Iimil Illc pipe cm bccomc complc[cly ri8id wilhoul cattsing Ilic

w.,.. speed w bccomc idhtilc. m Iitnilinc v.!uc is ohitlcd by psssinc E
m m i“ Eqttmiort S.lfl. With 01. :1.miml v.!,,. 0[ X - 3W,030 psi. !Ac
rcsuhing WV. speed is npproxim7.tcly .1720 rp,. n,k nwnb.r 1,.s no practical
value k dcsig” hccmtsc it is [w 100 hitlt !0 serve m even ml approximmc

J\vaY. qxd rOr pdimimmy dcsif.m \VM, .xcn a Iim! cd lmounl 0[ cxpcri-
C.CC, CA. dcsicncr can m:,kc [w bcllcr cstimalcs (OC\vwc sped i“ {II. pipe
hc or she is \vOdxing with.

1

t.mnpl. S.1. AS ml illustmtiotl ot 1!,. clmtic Acr.nnati.m n“d prcsmrc
head cha.ccs Cattscd by a waler h.,umcr situation ml lIICc[ccct 01 rcscmint
on \vavc speed, II*C fo!lowirw problcm is an.i>xd

.!J-----:’--------,~
lhv ;nOIC2d.in.pipclin..bo.c occurs .1 a velocity or G rps. TIC

pipdi.c is M,ticatccl of steel and has a wall mick,w% d 0.2s i“.
a. c~k%,r~fcOIc w.wc speed for .11 rrmx cnzcs 01 rcs$raint.

“s=(’)‘-*-’’’’’rp’
Cmc (b) n - ~, ,F.~”:- “=@ - 3448rps

.+720
c“” (c)“ - ~ru}” 337’‘l’s

In a practical sense, OIC Airrmms we nc:ligiblc.

b. Find the head incrcasc rcsol!ing [tom sudden WI!vc closm. ror dl

lhrcc cases 0[ rcskaint.
. . .

Cm (I) All - ~ X 6 = 636 A

....

.,,
[1.ASIICTIIIORY 93

Cmc (c)Atr=.~ x 6 = 628[1

- 20R0 pii ,,

C.SC (c) Marc W:. 5.IIX as dmvc, u, -“0 “ ‘

d.C:k!m rh.pcmnl incrcwc in dimcttr 0{ h pip. caused by
Smkrcll V.lvc closure.

100 ~ - 100A<I - ~(Aa, - pAcrJ

Cm (1) ,% cha”~c - >“‘:,”,— (13,230 -0.3 X 6615) = 0.037%

case (b) 7“ Cllmcc = ~ (r3,230 -0.3 x 3970) - o.0410%

h

Cmc (c) % Chmcc - * (13,230 -0.3 x o) = 0.0+170 . c> .2
~:

TAis result sulxlanliatcs many of our, previous. assumptions used in
\\: ;<

nccrcctinc small terms. V.JO. x

c. Cnlculcdc tltc pcrccnl d h water cnlcriny, h pipe duri”s vmvc ~ ‘i
pmmcc Ivhicl) cm l,c Xtrihulcd to pipe slrclcltinc atld 10 warm compression. ,



90 UNSHAOYrLOWtN?lVLtlN{s

.- I
M\v Coriaidcrinc conservation d mass, \vc drmdy bw. Eqzmlion (5.S) ex-

pressing the amount 0[ mass which 1!?sacctm!ulrdcd in !lIC 6L pipe scclion
in 61 seconds. WC cm Yfritc a dilkrcnt expression for he mass change in
IIIC 6L pipe section ah IS(WCPISSW. llc mass ch.wwc in IIICsection is

‘i “Equating this cxprcsiion with Equation (S..7), cxpmdm ,, mx! Aroppings.in!!
terms Sivcs

($.15)

Tommgc Ilfiscqunliot, ill!norcltscablc [orm. t)otc that rorn rnmola
~ivcn substmcc, a“ incrczsc in pressure cwscs n dccccasc in vohtmc and 9.
incrcascin density.

PV =. constant
.V6p + O$u-- 0

!,,, - -$p
~
-4 .$uls!i!u!i”g IZqtlation (S.6) in[o Ibis mymlio,t ~ivcs
GO

Replacing Ap’with -Aft i,, {hc prcccding cquatiott. substiluti”g it awl Eqwt-
lion (5. M) ido Ilqtwion [.5.1S),

“’’[+”’”(-):1“: (5.16)

COnAining this cqttatiou willt Eqtt.[imt (S.4) rjvcs

,,?,[+4:(+)] = ,

or in a more convcnliom! form ror wwc speed,

(s.17)

[M$:ICTIOCIRY 91

11is now possil,lc far us to Cnnlp!,tc w.wc speed and pressure incrcwc
insimp!c situ31i0n5 $vJlcrc Cqt,alion (5.4) cxni~ct!sc[!.

.Nrcdcr 9nd’V/ylic [1] Itwc shown M k cqwion fur \vw speed

can Lm more conveniently cxprcsscd m

t!k!!j4 ‘(5”’8)
,Vhcrc

C-514 -p forcasc(a)rcstmint (s.;93)

c- 1 - p: rorcnsc (b)rcstrain[, (5. 19b)

C= 1.0 lorcasc(c)rcstminl (5.19C)

Recall 0).1 this scl orcqmuions wwlics only to Illin-wd!cd pipcswl! cr.
12k is wncrdly crc:tlcr. O,m 2!3.811,!0 (s.. Scclio. 5.3).

To zstis[ in cnlcdatinf, \vwc speeds in p!pc,com!mcd .[ common
mntcrinls.l!$c roltoxvit,c l:t!,lc or E-va18tcsm.tl ]t.v.tlttcs is$"clt!dctl. T!tcvzluc
.( h’ r.< water can bc t.nkcn as npproxiwtlcly 300,000 pi. Wl,ilc sore.
fdcrc.ccs cit. V:IIII.5 rm,r,iocashich rm320.000rsi. h vahtc 0r300.co9
pxi sc.nls 10 rcp~cscnl an avcwx GLVSCC.[1 s!mukl b. fmt.d dm a sm,!j
..,0!!.1 Orrct.nwsmpcndmfw Mbb!cs ill [1:. wawrmn drastically rcdwc
lb. k--whlc (sic Scclim S.3). However. cvdtmting O1c amowt of air. i!s
dislrilmtion, ils pcrvasivcncss, mw! 11,. CX.C! drcct on Xis most diriic.h.
COnscqw_.try.in rltcde5icn silttatiOtl, "lltclarccr c0nscwativcv2ruc ixccn.
c[~oyusedbc.wsc itprcAicts trt. most scvcrc watcrltam”tcr pressures. The

sad
D,,,,;!. CM ~’o”
C“ppc,
u,,,,

Ahmimm!
r’vc
FIb+ms rcidofcd plastic (FRP)

Asbestos Cement
Cmcrcr.e

C-JO. Iwp,;
E- 2.1 x lo-psi
C-! flxlvp%i
,5- fSxiffpli
E- 10.s x IWpxi
E-dxro%psi
17,-LOX 10&pli
E, - 1.3% Wpsi
K-3.< X Iffpfi
1? - S7,WS m

,,-0.10
,, - 0.2R
,, -0.16
,, -0.3.! ~>
,, -0.33 * $.
* - 0:4s. ?h

p, H 0.27-O.30~~j h
,1, = 0.20-0.24 %& :

,’.. ?!i(dy”ka;a; $’}
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A?’.l<l.,..w+.. G51Y12<. /.03

7ab~cc-6 A@:3?3.1996 Edition

TAsLE C-6 ~
/“] /0

-.
hlODULUS OF EUSTICIIY, US. UNITS, FORM!TALS

E = blot.!u$ Of EM Wi!7. 1,1,!IMMm%c1p,;], a: Tem.p:,a!wc, .F

t,l,:wi,f -42s -’W2 -3s2 -325 -2C.3-1<0 70 200 300 <co

. . .,...!.

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
X,2
)0.0
29.9

13.4
2?,5
29.3
29.2

13.2
23.8
22.6
23.s

12.9 12.b
28.3 27.7
2S.1 27.5
23.0.. 7.7.4

...
31.9
31.7
3 I.T

30.1
32.1
3>.1
3>.4

31.8
30.9

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

...

...

...

...
....

...

...

...

...

...

...

...

...

...

...

...

...

...

... ...
31.4 30.8
31.2 30.6
31.1 30.5

N;cl,l $::, I\,t+ 2%-9%

CA!, ,::,1,, c, *,+%-2%
C,.h!, ,:,,1,, c, 2W %-3%
C,-h!, ,:::1,, c, 5%-9%

.ma.r.;,.m$::::$, c, 12-A, 1?%, 27%
k“!:mti.k ,:::1! (T?304. 110,316, 321, 3473

29.6
>1.6
>2,6
32.9

29.1
31.0
32.0
32.3

23.s
3?,.4
)1,4
>1.7

27,8
29.7

30.b
30.9

27.1
29.0
29.8

30,1

26.7 25,~
23.S 27.9
29.4 2s.6
29.7 29.0

33.7
2$.7

le,b
15A

lb.b
17.7

13,7
19.9
29.3
22.9

27.3
Zq.2
2+.9
31,3

31.5
32.6
3?.7
33,0

. . .

31.2
30.3

1:.8
1s.9

16.9
la.o

19.0
20.1
21.2
23.3

2?.8
29.5
>0.5
3Lb

3?.1
:1.2
33.3
31.3

. . .

33,1
23.0

2?.2
23.3

2S.5 27.9 27.3
27.6 7.7.0 2b.5

/

Co;ptf and Co?$erAIICIS(USS M.>

1:.0
15.0

13.7 13.4 13.2
I<,& 14.4 1:.1

15.6. 35.4 15.0
Mb lb.> 16.0

17.6 1?.3 16.9
1s.5 13.2 17.9
19.5 19.2 1S.8
21.S 21.1. 20,7

c&;, aod k,<,?-Sn b,,,:, [C83b00,C922001

Na”ltt,>% S!- & .&b<:=, lC4tA00.C6SSO0,
C9S200,C95:OO)

1$.4
15.4

15.5
17.5

15.0
17.0

co>;,, [Clloo,o)
Cc>;%?,rtti bfa% A~b,w:t 1C102OO,C12000,

C12200,C12300.C142$0.C23000,Cb:4001

1:.0
H.o
20.0
22,0

h!,.,! .00 No;:oo
L!!vsN060’37.fi03>20
.4!!,,$3+0S:00,NO2?1O,N9bCJ02
.uky$?10bt5S,N16_2;b

23.> ...
30,3
31.1 :::
32.5 ...

23.0
27.8

23.3
29.6

2s.4
27.1
27.8
29.1

25,0 2,.7
25.7 25.,
27.4 27.1

23,6 23.33?.6

33.0
3:.0
31.1
3!.4

>2.9
3:.9
3>.0
32,3

29.3 2$.8 23.S

3$.2 29.9 :9.5
33.3 29.9 29:5
39.6 30.1 29.8

32.7 ...

33.8 ...
33,9 ...
>2.2 ...

15.s, 15.0... ... ...

.,

242
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F.2.5 CALCULATION OF TRANSFER LINE HEAT UP/HEAT LOSS
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F.3.1 ELECTRICAL DISTRIBUTION SYSTEM - DAPPER MODEL RESULTS
(TO BE PRODUCED)
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CORRESPONDENCE DISTRIBUTION COVERSHEET
-.

Author
M. W. Manderbach

Ad6tessc.e
LG.Papp

ConesPOmdene No
CO.98-lWRS-391
AUjw!13,!s58

S.bjed TASK ORDER 44-10-02, PREPARE PIPING AND INSTRUMENTATION DIAGRAMS
INTERNALDISTRIBUTION

Name Localbn V/fan

FkIor Daniel Norih$iest. l.c.

Bowman, M. J.

Manderbach, M. W.

t4ewhouse, R. K

5teen, R.T.

LMHC Proj&ct Files

L= kheed Mafiin Hanford Corm

Cortez, L. N.

Numalec Han!crd Coroorafion

Carison, A. B.

Papp, 1.G. (Ori@nal)

Peters, B. B.

7 F-2 consu!tino Enoineer$
,,

Poe, J.

_—-.

.
G3-12

B4-57 X(summaryresults only)

G3-08

04-57

B4-57 X(ondisk)

H7-08

H5M9 (s.mma~ re3ults only)

H5-49 x
H5-03 (summary te3ulk only)

(POCS.e SLMaiy.376-0941, S4-57) ~

1201 Jadwin X (summary results only)

<

%“ -.-,
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FLUOR DAN1ELNOR7HWEST, INC.
1100Joc!win
P.O.Box 1050
Richlond,Woshh@m 99352.1050

August 13,5998
. LMHC96W0-0006

cO-S6-TWRS-391

Mr. 1.G. Papp”
tWma!ec Hanford Corporation
P.o.Sox1300
Richland, Washin$on s9352-1300

DearMr.Papp

TASK ORDER 44-10-02, PREPARE PIPING AND INSTRUMENTATION DIAGRAMS

Response Requested BX N/A

Responds T= NIA

Enclosed isalo2d flowand voltage dropanaly$is oi13.8kVEne number C8-16,wti~provides elecltical
power tothetankfarms inthe200Easl Area. Theanalysi$ evaluales!he effecls ofrunning nine mixing
pumps simultaneously and starting nine mixer pumps simultaneously.

I .,
. . Please feel free 10contact Keilh”Newhouse at 376-2392 or myself at 373.2198 If you have any questions.

.%cerely,

L.db.4dhb!! “
~Wti Mand&bazh

_Fkojecl Mafiz;er

MWMsst

Attachment

\.
.---*
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OAPPERSTUEIYOF 13.8KV LINEC8-L6

Mne C8-L6originatesat Substation251-W locatednorthof the 200 Eastand
200.West areas. It travelseastand southeastto the 200 EastArea,continues
southeasttowardthe eastsideof 200 East andthenturnssouthto the general.
areaof the Purexplant. Thisportionof the 1Ine is constructedof #4/O

The lineis tappedwestof the AN tankfarmwith a #2/Ocopperline
$??~r~hen SP1its into a :2 ACSR(aluminumconductor,steelreinforced)branch
that servesAN and AZ farmsanda #/4ACSR branchthattravelssouthdown
BuffaloAvenueand then eastto serveAY, AW, andAP tankfarmsand other
loadsin the vicinityof the242-Aevaporator,PurexPIant,groutvaults,and
points east. The 1inewas modeledUsing SKM SystemsAnalysis, Inc. DAPPER
software in orderto evaluateits performanceundervariousloading
conditions.

The 251-Wbus voltage usedinthe studieswas 1.07per.unit,or 14,766volts
as was recommendedby DynCorpElectricalUti1itiesgroupfor DAPPERstudies
thatwere previouslyperformedfor linesC8-L5andC8-L8in supportof the
ProjectW-505CDR.

ANSI StandardC84.1requiresthatelectricsupplYsystems(utilities)be so
designedand operatedthatmostservicevoltageswillnot be lessthan 13,460
voltsfor systemswith a nominalvoltageof 13,800volts. This representsa
maximumvoltagedrop of 2.5%forthe purposesof the DAPPERanalysis.

The basicmodelrepresentsthe1ine in its presentconfiguration;1oadedto
“conformto“ElectricalUtilities’historicalwatthourmeterdatafor the last
two years,andwith no mixingpumps in operation.Undertheseconditionsthe

‘voltagedrop in the vicinityof the tank farmsis lessthan1%.

Anothermodelwas created(bycopyingthe electronicfi?e for the basicnode]
and addingdata)by addingtwo300 HP mixer pumps at AZ farm,four150 HP ~
mixer pumps at AY farm,two300HP mixerpumpsat AW farm,and one 300 HP
mixer pump at AP f?rm. Thesepumpswere modelledas if theywere runningat
full s&ed with all otherloadsthe same as modeledin the basi model. Under

~-.$ thetheseconditionsthe voltagedropson the secondary(480volt)s]
transformersservingthe mixingpumpsincreasedto approximately7.5%.

A thirdmodelwas createdthatis the same as the secondmodelexceptthat in
this casethe mixerpumpmotorswere modeledas startingratherthan running
at steadystate. Startingcurrentswere takenas 150%of fullloadamperes
because’the motorswi11 be control1ed by variablespeeddrives(VSDS)whose
outputcurrentis 1imited to 150%of normal. Undertheseconditionsvoltage-
dropsincreasedto approximately15%.

~n

As may be seen,the voltage drops resulting when all the motors are running or
starting exceed the value allowed by ANSI C84.1.
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Motor startin9 is a transient condition and the C84.1 allcwable isn’t really
relevant, the primary concernbeingWhetherthe voltagewillbe adequateto
actuallystartthemotors. 85% of nominalvoltageprobablyis adequateto
startthe,motors,but what themotoractuallysees:s dependenton the
cnaracterlstlcsof t.iieW cofi’cr~~lifigit so thisSitti:t.1::is beycmithe
scope of this study. It doesnot seemcrediblethatthiseventwouldever
occuranyway.

DynCorpElectricalUtilitiesgrouprequiresthat servicetransformersbe
procuredwith adjustablevoltagetaps and so it mightbe possibleto reduce
the voltagedropsat the transformersecondariesto about2.5%by adjusting
the taps. However,thiswouldnot bringthe servicevoltageintoconformance
with ANSI C84.1.

Some improvementin the voltagedropscouldbe achievedby replacingthe
#4 ACSR portion of the line with larger conductors, but the gain wouldnot be
sufficientto bringthe systemintoconformancewithcodebecausemost of the
voltagedropoccursin the ;4/0copperportionof the 1ine betweensubstation
251-Wand the tapwest of AN farm. Rebuildingthatportionof the linewith
largerconductorsis probablynot realisticsinceit is severalmileslong.

Probablythe bestsolution WOU1d be to disconnectAW andAP farmsfrom 1ine
.C8-L6and connectthem to lineC8-L5,which is verysimilarto lineC8-L6but
has verylittleexistingload. Line C8-L5presentlyexistsadjacentto AW
farmandthework describedin the W-505CDR includesdisconnectingthe
portionof 1ine C8-L6eastof CantonAvenuefrom1ineC8-L6and connectingit
to lineC8-L5(thisincludesthe AP farm tap). Thus.900HPwouldbe removed
from line C8-L6 and relocated to llne C8-L5, If two of the postulated mixing
pumpswere in AN farm insteadof AW farm,AY farmcouldbe connectedto 1ine
.C8-L5withoutgreat‘difficulty.The appropriatesolutionis dependenton what
effectrecentchangesin strategicplanswill haveon thewastetransfer
schedule. In accordancewiththe ProjectW-505CDR,lineC8-L5will be used

.’to supplypowerfor constructionof the privatecontractor’splant,so that
may affectthe availabilityof the linefor the use of thetankfarms.

LineC8-L8alsoexistsin the vicinityof the PUREXplantandthe Project
W-505CDR includesextendingit eastto the privatecontractor’sP1ant to
provids+ackupconstructionpower.“InaccordancewiththeProjec&W-519CDR
it wil1 alsosupply power forpumpingfrom tanks106-APand108-AP-t&the
privatecontractors’pi1ot plants. It has lesscapacitythanlinesC8-L5and
C8-L6,but it presentlyhas no load.

If thepossibilityof transferringloadsto linesC8-L5andC8-L6is to be
considered,the DAPPERmodelsof these1inesthatwere createdfor the Project
W-505andW-519studiesshouldbe updated”and refinedto permitevaluationof
the wastetransferscenariosthatare postulated.
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‘“ 200 East Line C8-L6 Studies

To study the impaCts of simultaneously starting and running 5-300HP and 4-
150HP mixer pumps located in Tank Farms AY, AZ, AI?, and AP on the 251-w
substation 13.8 kV line C6’-L6.

MSTKODOLOGY :

h SDS PowerTools for windOws (pTw) line C8-L6 One-line mOdel (C8~60rg) was
created utilizing the data found on the Essential Drawing H-2-818278, Sheet 5,
Rev 2 & Sheet 6, Rev 6. The line segment impedances were validated for
accuracy and found to be correct with the exception of the parallel segments
of #4/o cu. The actual impedance for these parallel segments is a little
higher than originally calculated by Electric Utilities (EU). The fault
calculations were rmn and found to be very close to those found on the
Essential Drawing. The values were a little lower due to the increase in
parallel ”line impedances.

A new c8-L6 model was created from a copy of C8L60rg and was then updated to
include field verified transformer data, which yielded a net gain of
approximately 6.8 MVA of additional loads and other corrections. It was then
load factored to reduce the connected load (26,660 Kva) to a level consistent
“with its metered two year monthly maximum demand data. The average over a two
year period to date, was 4300 kW (4778 Kva @ 90% PF). An energy audit load
diversity factor of 20% yielded the closest results to the average monthly
maximum demand, which was 4783.6 Kva at 94.5% power factor (200.1 ,aperes Q
13.8 ?W).

.TWO study models were then created from this c8-I.6model to include the AY,
AZ, AW, and AP tank farm mixer punps and two additional transformers. These
models were C8L6mr for all mixers running, and c8L6ms for all mixer pumps”

‘starting. The analysis scenarios run were first a baseline (c8-L6) with r.o
mixer pumps, second was all mixers running (C8L6mr) and third (C8L6ms) was all
fixers starting. In the mixers starting scenario, the starting currents were
limited to the VFD 1505 maximum values.

GIVZN INFORMATION AND ASSWTIONS:

The i~—c~ loads included in these scenarios are all located on t.h.e-linec8-L6
fused switch c8x111 tap located west of Buffalo and north of MO-2?T=-This
tap comes in as #2/O copper to puffalo and ties into a #4 ACSR circuit that
goes south to the AY, X4, and F+ t~nk farms, and a #2 P.CSil that heads east and
northeast to the AN and AZ tank farms.

The 13.8 kv driving voltage, for substation 251-W that feeds line C8-L6, was
set to 1.07 per unit, as recorrmended by DynCorp Electric Utilities.

The 1350 Kvar capacitor bank c5498, located north of 4th street and three
spans west of MO-405, was included as operational in all of the studies.

X8SULTSAND CONCLUSIONS:

The following table shows the two major weak points in line c8-L6, their
. respective currents and cable/wire ratings. Leaving the 251-W substation is
limited by the 15 KV, 500Kcmil, copper, Anaconda EP insulated cable. The

File: C8L6. std Page 1
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200 East Line C8-L6 Studies

switch C8Xlil circuit is lirLtei ky t!.e #4 XCSR r’ur,r.ingsouth C!C..T~~ff?.lo
into the A.Y,AW, and AP farm areas.

251-I? C8X111
BUS 6700 Bus 6720

I

Amperes PF% Rating Amperes PF% Rating

Baseline 200.1 94.5 465 64.7 80.0 140

I.fotors

Running
309.89 84.0 “ 465 119.91 79.0 140

Motors
Starting

339.29 62.0 465 155.7 34.0 140

The Load Flow Study results, “for the mot’ors running, indicates that line c8-L6
13.8 KV voltage drops approximately 3.71% from the 251-W substation to the
c8x111 switch tap, and to around 5% at the AP tank farm. The bulk of the
voltage drop (74%) is in the #4/O Cu line from 251-W to c8x111 switch.

Increasing the size of the #4 ACSR on Buffalo Will help improve Volt’age
regulation some, maybe .5% at AP.. The main reason for recommending its size
be increased to maybe #2/O ACSR is for additional czpacity, as the #4 ACSR is
being pushed to its current limit of 140 amperes.

Under normal loading conditions with no motors, the voltage drops at these
same locations are negligible.

Assuming full load conditions with the mixer ptips running and starting, the
table below indicates the 480 Vac voltage drops at the main distribution

panels with the main transformer taps set ab nofi”nal:

AS Tank Farm AY Tank Farm AW Tank Farm AF Tank Farm
,

Baselti— - .32% No Xf!nr Xo Xfmr \-. ?.4%

R..uming 7.31% .7.33% 7.91% 7.15%

Starting 14.69% ! 14.62% 15.12% 12.55%

Increasing the Buffalo circuit to #2/O ACSR will reduce motor running 13.8 XV
line voltage drop by approximately .5%. This will help decrease the 480 Vac
main distribution panel drops by approximately .5% to .78.

File: C8L6. itd Page 2
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F.4.1 ASSESSMENT OF AVAILABLE TANK CAMERA SYSTEMS
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JUIY 1998
. .

Mr. Ivan Papp

Nurnatec Hanford Corporation

Mr. Papp,

I spent several years working with visual imagery, tiom designing systems for access into areas

where human access is impossible or has the potential for extreme danger, to the lighting requirements for

various atmospheres. I managed the Remote Surveillance group in Characterization Project Operations

(CPO) for the tank farms at Hanford, this was the group that introduced along with several other systems,

stereo vision into the Hanford tanks giving engineering management m actual three dimensional look at the
waste inside the huge Underground Storage Tanks (UST’S). Thk was especially helpful for sampling

activities, in discovering which areas in the tank had the waste inmounds and which areaswere void of

waste,aidinginthedkcisionofwhich risertodeploy through.

In this letter you will find some information on available camera systems on the market, and which

systems currently exist in the Hanford Tank Farn-s at the Department Of Energy (DOE) site in Richkmd,
WA. This letter also consists of my recommendations and the estimate of costs for deploying the cameras

already utilized at Hanford.

INTRODUCTION:

The Hanfo,rd Tank Farms have several mobile and permanently installed camera systems. The
pe~anent cameras with lights are installed into tanks 241-SY-101, 103, 241-AW-101, 241-fiT-103, 104,

105 and *107. These systems have their equipment located at the specified farm where they can be operated
when the’need arises. The mobile systems are transfemed from tank to tank as necessary by way of a covered

vehicIe which can-ies all the essential equipment for operation.

SUMMARY:

The permanent cameras have been installed into the tanks through a twenty inch riser using a riser
adapter and placing it on the 42 inch opening. The adapter typically has three access ports, a twenty inch, 12

inch and an eight inch port. These cameras have’.a life of approximately two years at 200R/hr.

There are two color cameras with lights installed in SY-101 both on the same equipment, one is an
overview camera for general viewing of the waste and tank walls. This system is installed into the 42 inch

riser number 5A which has a multi-port riser adapter on it with the camera system installed through the
~venty inch port. This system was installed due to the occasional tank “rollover”, an event which releases

trapped gasses under the waste. It was believed necessary to install a system that could be used at anytime
withouttafi farm entw,(after initial installation), to observe these si=wificant events. From the successes at

SY- 101, other systems were obtained and justified for ‘installation into other various undergrormd storage

tanks.

The only documentation that mentions the use of permanently installed cameras has been written for
SY-101 which is not controlled by the Basis for Interim Operation (BIO), HNF-SD-WM-BIO-OO1. SY-101

has it’s own specific stand alone safety requirements. The BIO however, does mention cameras, lights and
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other equipment necessary when there is waste intrusivework commencing in the tanks, these comments are

only for the safety aspects of the systems in preventing sparks caused from static, electrical or mechanical

means. There is no mention in the MO with regard to specific size or installation method or whether the

camera be permanent, temporary or mobile.

See attachment “A”: “Item classification: Non-de minimus” appendix E from the BIO.

EXIST~TG CAMERAS I CONFIGURATION:

Below is a list of the tanks with a permanently installed camera system and their configuration. All

systems in flammable gas atmospheres must be qualified as class 1 division 1 group B.

SY-103, Aw-lol, AN-1031 104, and 105 have the same configuration as SY-101 as they also use
multi-port risers and are installed through the 20 inch. access port. The exception is the use of an overview
camera which only SY-101 has. SY-103 is installed into riser 5B; AW-101 riser 5B; AN-103 riser 5B; AN-

104 riser 5B and AN-105 riser 5A.. ~T-107 has an unqualified (does not meet the flammable gas

requirements) color camera system with lights installed into riser 7A which is a twelve inch riser. All

the tanks listedabov~with the exceptionsofSY-101 and C-106 are considered idle, or on “standby”.
Maintenance specificationsforthese particular cameras suggest that they. be replaced/repaired annually.

Interviews with individuals working with the group assigned the camera replacement work allude to the

Maintenance Management Procedure as the document controlling that activity. The apparent lack of finds

for this preventive maintenance is what has caused their current “standby” condition.
Attachment “B” is a section from the Maintenance Management Procedure, included is a copy of a

message explaining why the cameras have been shut down.

AVAILABILITY:

There are camera systems with lights with the ability to be deployed through risers of less than six
inches and some in as small as 4 inches. These cameras would lack the overall lighting used on the bigger
permanent systems, though there are intrinsically safe lights available on the market which would still need a

twelve inch access port and with the camera in one riser and the light in another there would be adequate

resolution and hvo Iess risers available. CPO has successfully deployed both the light and the camera in the

same hvehfe inch riser allowing CPO sampling teams another option for access into the tanks by freeing one
other riser during filming. There are smaller diameter lights being developed to access a 4 inch riser and to
be qualified for flammable gas atmospheres with one thousand watts of high intensity lighting by the end of
this calendar year. These smaller diameter lights could possibly allow access by both a mobile camera and
light through a four inch riser again giving operating crews even more desirable options to access the tank.

The smaller mobile cameras also lack the shielding the larger permanent cameras have (which is
partially the reason for the permanent camera size) but, could be removed when not in use, thus potentially
extendhrg the life of the system. The flaw with deploying and removing these mobile systems is that if work
\vas continuing on my Of the tanks with trapped gasses the tank could not be opened during that “rollover”

event, therefore leaving the camera. exposed to the radiation. The scheduling for deployment would also
have to be very precise.

FUTURE PROJECTS:
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Project W-151plans toinstall acolorcamera system ~vithlights into~-l Olriser I6B fiscal year

Project W-211plans toinstall coIorcamera systems lvithlights stafiing in fiscal yearl999 and

going through fiscal year 2001, beginning with .Q-102 and 1134,both into 42 inch risers numbered; O degree

riser 5,(themost northern 42inch riser). By fiscal ye~2000 cumentplans aretoha~e asystem installed into

AZ-102, and by fiscal year 2001 install a system into SY- 102 in the central pump pit using the same

configuration as SY-1 01.

Project W-320 installed a mobile color camera system with lights into C- 106 riser number 7? a twelve

inch riser. They arecurrently looking foranother mobile system.

SCHEDULING AND COSTS:
.

Consider the cost of permanent cameras mounted into each of the 177 UST’S at Hanford, (this is very

unlikely) but, if the task were to arise for a visual scan of each UST the cost would be astronomical. Each
system costing well into the hundreds of thousands of dollars to purchase, install and operate not to mention

the time, scheduling, -additional hardware such as riser adapters, configuration changes and engineered

drawings updated for each tank. These costs are also driven upwards due the severe requirements put on the

flammable gas tanks.

Mobile systems available today, desi~~ed and qualified for the flammable gas requirements of the
Hanford tanks cost behveen hventy two thousand and 45 thousand dollars to purchase. Operations personnel
are already trained to operate two of these systems, procedures have been written and there are experienced

individuals in the use of theses ystems. When new systems are introduced operations includes the training in
their “Continuing Training” program which is required on a monthly basis to keep all persons who operate

equipment in CPO at the Tank Farms familiar with their roIes and responsibilities.
Wally Kennedy Field Sampling Manager and responsible manager for the In-Tank videos for CPO,

gave mean estimate of one day of video inside an UST. This estimate includes a crew of approximately

seven t$ 9 people, \witing a work package, set-up of equipment at riser on tank, deploy camera and remove
equipment for roughly fifteen thousand dollars. A work package is only part of the initial costs and every
day thereatler could be as little as 5 to seven thousand dollars. (Contingencies of course are not included).

George Stanton Programmatic Manager CPO estimates that if given behveen 30 and sixty days that work can

be on the CPO schedule. (This also depends on time of year and strain already on the schedule of completing
any milestones),

Due to the costs, consideration to ongoing operations and the consensus from Tank Farm
management, several mobile systems could be @rrchased and utilized on a regular basis and on various forms

of tasks without depleting the options for Tank Farms Operations access into the tank while remaining cost
effective.

RECOMMEh~ATIONS:

My recommendations are to use mobile camera systems for any projects requiring the use of visual
imagery during the particular activity as long as there is the option to have the camera removed born direct

radiation exposure while the project is in “down” mode. There are advantages to having the larger shielded

cameras, though it is not necessary for those systems to be permanently installed,( potentially hindering

operational alternatives for deploying equipment into the tanks). An example of this; a project continuing

for an extended period of time without frequent delays. (The adverse effect of course is a larger diameter
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riser will need to be selected). Even in this situation it is highly recommended that the system be capable of
being removed, extending it’s life, while other accesses into the underground storage tanks remain available ,

for operations.

INTERVIEWS:

.** Interviews conducted with operations management show a need to use visual aides during waste

intrusive activities, those visuals are required according the BIO, (as stated above). Operations agrees that

the permanently installed cameras hinder the potential use of these risers in the future, (with the exception of

SY-1 01) and serve no practical purpose unless there {s a mission for that specific tank. Leaving them to sit

and take a direct dose especially while idle is a mis-use of firnds and equipment. Portable video systems
would serve the same purpose, can be removed and re-installed into another access port 6 inches to four

inches in diameter in a matter of hours allowing for more access into the tanks at various positions for other
activities.

Attachment “C” has pictures of the permanently installed camera system prior to deployment, a”
sketch of the camera-system and whereto find drawings and vendor information.

Attachment “D” is a sketch of the mobile camera system currently being used in the Tank Farms CPO

organization.

* The camera installed into 241-AN- I 07 has not been qualified for use in flammable gas atmospheres.

** ~e5e Cements arenotquotes but,informationgatheredfrom the interviews. There is a mutual
agreement among operations management regarding the permanently installed cameras in the Hanford tanks.

D“C Langlois u
Project Manager
E2 Consulting Engineers, Inc.
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ITEM CLASSIFICATION: NON-DE MINIHUS

[TDIHLMS~2:27

E.SUIIWE!JT: cow bIOck$t riser f(.w=, shie~d P~LW, ad Tank i~tai~~ waste intr=!ve am Mn Wa$te intrusive
e+pwm ite=$ (e. g., the.~coq[e trtis, stmi LOJS, WZPS,.UWWt WCS, FJCS, E~~f$, ~a~r !.u9cs, heated

v.@r Pr*s, ~lT$,.corrc$lOn Pro~, wT7st wr lWWCSJ void fracttm MM, cOre SZ@lnS drlil striw,
MIWCI1 screcrs, d]p 1*, cameras, Ilghts, wscczseter, auger srq[er)

uIEGXY: Hcchanical SPWk Potmt ial .

IIus,:

IIltESareUS+fOr vari= WW=$=S in risers d pits, OF are eq.If Fzwt if’6taLlcd or rcmYcci in tanks to perform
vmim fwwtlms.

APPLIWLE ciWTROL HOT =7: . I WI,” SXWROL “o, H,,,

ICs2:1 FG1 ExTank
w 1,2DareIntrusive
FG3 Da lntrwsive(LWJ,C.U)
FG2 EXTank(&D)
wasteIntrusive Regims

DISWSS~OX OF FLAWASLE GAS Jm APPLISA91L177: “. .
Th=e are $=tm~ial tianica~ spark sources ciJrir@ seismic events, iar9e GREs, ard dmin9 fn$ta[lat~ on. rn=aval,
or mwacnt dwlng use of varlms ?mts ard c.wip=.sm. MW are c+ of carh steci. These itms are inserted
into w attachedto thetcpof a r:serorpitc$-snirw.Wnerereq.nrtdb?’theFl&~~e GasJO),theseite=s.are
also~. Imstal[atiea,ramval,arduseof th=e itm arc ccmiciered rwtine operatia. The risk of
ae-Jani cat sparks is minic~zed by’ use of practica( ucasures swh as cmtrct[iw the rate of if=ertion or rwv. t.
;~migring is b d.rriw Insta(latio% reamq[, ad m.ement, ad these arc stor+ if r=-wired IV flt.me.b[e 9.s

RISK ACCEPTAXE:

,$”& risk a:ccptah.te .ritcq start ins cm WI pase.

11HPAC7 OF .MOT ACCEPTIMG RISK OF cWTXXWG USE:

Fa:i{itv Gras 1 Tanks-Ui[ [ shw dc+nmxt pit o.. riser fnsts[!a:im work ard halt installation of C+tipmnt into
ranks.

Faci[ iw .&.m 2 Tmks-Wi L( shut de-n r.cst pit or riser insrallat iti work ad ha!t irs:a Lletim of +ipreni into
Cmts .

F>:i[itv G-3 or other Tanks-vi [t restrict or shut de+m ‘a[( waste intrusive insta[[a:iox+m+ rc=xats.

IIREWCSTSD A?PRC4AL FRCll DO::

IIPresmce of F7cn-spark resismnt mt.rfbls for: installed equi~nt in tocations ati Qrin9 activities as listed
blow. As ch{s parti~ of the excc?ri M aF@ies to the prcserxe of frstal (cd qipwnt, m m?anitoring is
rewired * this pcrzlm of The exception.

insta [(atim ad rem..{ or !mwrmt.ck Jring use of qip$nt fabricated frm !’m-s.sa:k resistcnt rateria Ls ~m
practical reasurcs to control mchanlcaL spark pe:mtiat are s$@icd m.+ bhile p& foming f[amabte Sas
rmir.ari”g cmtrot.s w as a~r~riste for the tocaticm arxs activity tw in:

1) FG 1 tanks tiring Ex Tank activities
2) FG 1,2 tanks tiritw Dms Intrusive activities
~) FG 3 tar.ks &tins Dcm lr.trusiw Lc. al d stc&l mstt diswrbir, ~ s::iviti:s
L) FG 2 :x 7srl resims cbring slob31 waste disturbing activities
5) waste lntr=i’w Rcsims
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c. Motim MC.:S .d. wirerhc ics:a [[atim of ew!prmt(c.9.,’ as it is tc.wered in:o 81e tank
thr~o . ,, ;..,,. !. .-.:.-: ..-:: .-:: :- :-4 ---- -.. t:k. r;h,h .+ . wckanic ai spark &ring

eqJlFD3Tt lrsta~tatlcm shatt k lrst@ed In c+.nrncnt d-esisn, work Pctases, or
it=stal[aticn procarcs *M mrh mvmr has si.mific.m rmtm: iat to m+e tiheni cat
sparks. lhis can irc~tdc: (itiitin9 imerrim s+, Hat?r bathin9 of W:?T.W,
prcvmtim of coma.! with ether rcms-+rk rcsistmc r.s:er]als by me of coLlars or
karpers, use of critical i if: pro$~?es k?wre amropri ate. us mnitori~ &ring xh~e
mmcd activities is perfcmed as rcc+ircd kv this JM.

d. Motion .CW:S dmiw the r==eval of c@Pt (e. g., as it is raisd thrc.+h a riser).
Practical me.sures to rc+-e the ~ikct ihocd of a r=chanical swrk tirin9 mi-!!rmnt r=-aval
sha[[ k+ icctdcd in tqJlj&or c!esim, work pckages, or remva( prccc-durcs *m swh
mvemm hss sisnificmt wtmtia~ to Ca,use m=h. nical s>rks. Thi> can in:{b: limiting
r.amva[ s-, water bathirs of cqifmnt, prevsnticn of cmtact ulth o:her nm-s~rk
rcsistmr rmeria~s by use .! collars or b.mPrs, use of cri:ical lift proccdtres Mere
r$propric.te. Gas mmitorire d-rim these tamed activitis is perf.mti as rmivired by
this JCJ3.

e. Motion cm o.cw as part .< the c$wati~ of e@ipmnr (e. g., p.shing a d:i it strir@ /core
brrel in:. the M.ste, [b+ thr~h 8 rlsfrl, rn.c==nt of .astc charac:cr~zation sa+irw
&vices S,U% as re:aird sas st=plers, Vo!d frac~icm meters, visco=ctcr, awer sa.. wleras
they arc cowed thr+ the waste). Thete cpcra:~m are gmcrally p-wfocred usr#.mllY Icd
are Limited to Icu .eL.ci:ie$ by the nature of the ~rati co. Practica[ mas.rm to rcdxe
the iikeliho=d of a rcclmnica[ swrk &.-iw cwi~t cxwcmat shall t+ ir.clu5ed in tfie
bwrk packages ad iwta!~atio. prcc=+.m$ h+rn smch m.=m$nt has significant Fatrntia[ to
cwse =:hanica( .Wrks. lhis cm if=lti: [i.itire spem+t, water ha:hiw of *ipmnt,
prevmrim of .m:.scc uith,other rxm-sp+rk re$isrmt uateriats by me cf c.(Ms or
~rs, -e cf ::j:icat lift prm~r~ @mre a~rmriate. Gas c-cmitorim$ &ring these
rrarmd a:tivi tics 1s p$rfor=d as rcqmrcd by this JCO.

The risk .sscciat@ uith ccmtiruin3 use of the mob ard ~i~t is further rdced w p+rfomiw ‘ -
fhcsbte sa$.~jtoring of rhe work .srea prior to ad cbrIr@ use. This wi[t ir.cl t-de mmi:or ins pr rethcd

CA.2. see dcflnltlm of mnitori~ mth~ 8i the cd of this scc:im.

mm flmaab(e sms levels rcati 25% of the LFL, work ceases as r~ircd FCr the mnitorirq r~ir.=mnts of
thi$ Ftc.nmb[e Gas JCO. The Maticmt Fire Prot?.:im A=.ci.tim (NFT’A 30, 19M) r.c~ t~af Proc=s=
kc cmtro[ied so that f[trmbte 90s Cm=m:ratims are Q-5 pcrccm of rhe Lcwer flhmabi(ity tlmit (LFL),
hhm relyins p vapm s?dcc f Lha?abi iity (cve(s to prectb the passibi(ity of an ignition. Dc+ Or&r

‘SLSO.4 rewires Hanford waste tanks TO & ~ratcd within h!F?A suickliti. 7hus, a con:r. t cf .25% of the
LfL hss ken established for p+omlw activities in and arcud Tank farm facilities. Bcm.L%e of the
u-predietab[e nature of GR%, ir is not ~ssib(e to ensue. that 2X of the LFL is never CXC.*.
Proccd.!res zrd controts 8.-C rk$ in place 1. mininiz’e the P:mtiat for a tank to cxce-+ 23X of the LFL, ard
to cease w!rk in a~c~s $c=m=n with the tank vaim~ ~pace mm theft~mabie sas concmtre:im cx:ecdd this
value. This 2X ttmt IS far *[w the 8:cw{ lIO!C sc h+i.zh fle=abi!ity cm occur, end is cortservative{y
chosm to al [w for ptmt}at reasura=n:.

)lmiroring. is nmrrr [[y Wrform+ Mizh a por:abie CM. The cm is c.atib&tcd with pen:a% crd reeds hish by
100% whm mnitorir@ f.? htirosen in air. For cceservat isa, M correc: iti, :.-:.: is +?:i:< !:. :5: ?ie Ld ?0
:he CGX readin9 1.+c5 used for nmIit0rin9 f~r ~rscmcl .Pro:cc:im. Thus a 2% of the LFL readins cm a Cm
IS acruall~ 12.5.x of the LFL for hy+cs~ ln air, M IS treated as if it were 25x. D~rri~ng w the
concentration of the flEmy!bte,9as cta_s.tlt~I ard oxi~ts (-!., r.s:hanc, carti b=.wxldf, nitrcus
oxide) a 23Z&FL c= r.ti:i% VI L! & i.@.a:!ve .+ 12. S% t. .W.::!.a:cly 2~: flam~[. sas mx:um. The
respn$s time .7 a CGf to an lmrease 10 fia?t=able sa~ .m=m:ra:lm !$ rot imtan: am=. ‘he CGl S:arts

+%i?S.sh$ cmrcspcding to an increase in f[e=r+[e 2as .cmm:ratl.sm .1=: inm41atet Y ~ the gas .eac&
fntemats. The in:errat rcs~c tlm for a CC+ to reach . 10Z cf the LFL irdlcatim (5: LFL .cw-3[ or
hydrogm in air) $.fmn expascd to a 22: of :he ,LFL p=nta~ mixture (ewivalmt to a 11.5: of the LFL h@r69cn
in air aixture) rarwes’ frm 7.12 secfi in a -r of in?.i=a~ tests. TiM to reach the f.t~ 23% test gas
irdicati.n tmk 20-40 secsrd$.

If the cCX is dra.i.9 a s=pie wc of a tank d= since, the rim fcr The tank vawrs :0 rca:h the CW is
aparoxica:ety 26 sec.nts, kascd w The 500 m’lnin cm flc+i ard the r@in9 currenrly used f.? ftsmrab(c
$as ntmiroring. Thus an imramam char$e frcn O TO 12.5: of the LFL for hydrogen in air in a tank vapar
space (m irdic ated .2X of the LFL) uculd M: itiic8tc any cha%e at 8([ m a CG+ for a&J: 26 sece.+s. AZ
25 secmdsf the irdica:ed LFL wwtd kcsin :0 rise ..% 33-34 sec=cds after the step cha.gt the cm u.dd
irdicarc a=ut 1~. .+ :>* Li:. Tb, cm WC!? itiica:c 25z O+ :he LFL e~rczi*:e\y L5 .55 se:crds after the

stq chmse.

BESTAYAILABIECOPY
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Maintenance Management
HNF.PRO-W9. Rev 1, Efkwc: 29S8
Technical Authority Approw.k JR Barber 211W98

Fmaction?l Area Mwmgcr Appromk T] Harger 2?127/9S

Topic: Main; enanc?

[ Vew Cross Reference and sRID Information I Vkw Charw No:ice I.

1.0 PURPOSE

1.1 This document presems the Project Hdord Wf?.nagememContract(PFNC)
policyonmtimenzncemanagementandworkccmtrol.Itesmblishesthe
minimumre$uirememsfora fncility or orgomization mtintenmce m2n22ement
program. It provides expectations for results of processes by which \vork
activities ue identified, initiated, analyzed, plumed, approved, scheduled.
coordhted. released, performed, completed. and reviewed for adequzcy tnd”
completeness to ensure thxPHWICworkk consktendyaccomplishedsafely, in
a timely ms.nnw, !vhh improved efficiency andincreasedequipmentav.X12hili[y.
This document applies to employees and subcontractors involved in \vork
activities in PHMC-managed areas:facilities. and plants. lVork activities include
modhfca!ion. corrective, pre~.emiveand predictive m?.kenance.

2.0 REQUIREMENTS

2, I General Reouiremems
J

~ 111order to msints.in ur~fonnity and to simpliFythe processof review and
approval. i~is recommended that document or change developm:m involve FDH
ProjectDirectionConduct of Operations personnel ezrly in the process.

E2ch Project Hanford contractor assigned direct responsibility for
mimenance cf a faciliry or orgtiz~uon develops, impl.menw and
documents in a ,Maimenance Implementation Plan (W) a progrmr
for [heir fs.cilitylorganiz?.tjonin conformance wilh the policy and
objectives of this procedtire. The program clezrly defines

F-99
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2.2

(1)

(2)

G)

(4)

(5)

(6)

(7)

(8)

(9)

The structures, systems, and components included, using a gaded
?ppros.ch and the requirements derived from Technics-l Ssfety
Requirements.

The msmgement systems used to control mintenamce 2ctitities,
including the mesns for monitoring and measuring the eEeaiveness
of the progrsm snd the management of maintenmce backlog.

The assi-gmsmt of responsibilities and mthority for asl levels of the
maintenmce orgr.nhmio,n.

Mechr.nisms for feedback of relevant inf0rm2ti0n, such= tiend
s.nslysis sndinstrumemmio~p erfornm.ncelreli2btitydats,toidendfy ““
necessary program m0dfic2t10ns.
prosjsions for idemficxion, evduztio~ ad correction of possible
component, spte%desig, quzliry?.ssursnce, orotherrelevs.nt
problems.

Perfomnsnce imlcxors zm+critwia to be utiiized to mezsure
equipmen!, SYSRV.S,sndpersormel electiveness inmtintenace
2ctl>mles.

Imerfzces between mr.imen=ce and odxr org~nizztions (i.e.,
opem.tions, engineering, quality, mining, erwiromnem, w@, md
health).

A self-2 ssessrnen{progmn to monitor the effectiveness s.nd
efficiency of the nmimenance progrsm

Provisions for plmning, scheduling, s.ndcoordikxion of maintenance. . .
acrr.wes.

Periodic inspec!iom of stmcrures, synems, components, md
equipment, psmicularly :hoseimpofi.zmt o~hessfemdre!iab]e
operaticm ofafacLiiy, wepen-orrned todetem"ne whether
deterioration is tsking place rmd to idemifj snd r.ddress tecimicsl
obsolescence thzt threzlens periornmnce, safety, or facility
presem>tion. \tierethe Pocen(id isidentified forznye~entor
condition to sigrifics+a!fect safety rm.rgins, aforrnsiprogrsm for
resohing the prob!t,m is documented ad implemented.

~~

For DOE"on.nucle~ prdpeqfor wtichthe P~CisrespOntible, a
g2dedzpproach using th&objectives, criteria, snd sequence
described in the 18 elements presented in Attachment 1 is used in the
development snd implementation of!vfaintewmce Progrsms.

NO~:Non-nucJeu fccifi:its mzy,2ztSeir optiozp?ep=e mdsubfitfor
?.ppro’~zl S.Site .M.intensnce Plsn (S,MZ’) in @ of a .MF’. Refer to Attachment 2.
Routing and approvals rem?.in the same as for a ,MIP.

ExceptionsordeviationsfiomtheMfPelementsuecont&edwithin
theMLP andaregrsmedbythes.pproptizteDOE RL Management
dtrough ‘approvzloftheM3P.

F-1OO
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Author : David_ B_Smet@api3ncOl.rl.gov at ‘EXCHANGE
Date: 5/22/97 12:1? PM
Priority: Normal
Receipt Requested
TO: Gerald D (Jerry) Johnson at ‘H~FORDllE
TO: Ryan A Dodd at ‘HANFORD05E
TO: James J (Jim) Badden at ‘wHc103
TO”: Shafik H Rifaey at ‘HANFORD04B
cc: L T Jr (Tom) Pedersen at ‘WHC213
cc: Jim L Castleberry at ‘WHC213
cc: Scott M Werry at ‘WHC42
cc: Ronald A Harding at ‘WdC42

.

TO: W_M_Mich~el_Funderburke@ apimcOl. rl.gov at ‘EXCHANGE
subject: SHUTDOWN OF PEP.MANENT CANERA SYSTEMS
---------------------------- .Message Contents ---------------------------

Jerry, et .=1

I have been. d~re.ekedto discontinue maintenance on tinepemnanently
installed vlslon systems in the ‘Big 6’ DST [s. Since the SY-101 System

maintenance WaS just recently completed, we will continue to allow that
system to operate (it is also required to be active for any intrusive
activities by the S.AR].

For the systems in SY-103, AW-101, and AN-103, 104 and 105, unless
directed. otherwise within the next. 24 hours, I will have them
de-e~erglzed and locked out. There is a safety concern with the
inability to verify safety function integrity unless ‘properly
r.aintained.

The impacts will be loss of the ability to gather valuable verification
information when tevents t occur. The cost of maintaining the systems
rmw that the maintenance and other procedures have been completed, isn ‘t
significant and is a dollar wash when compared to the costs of two to
three incursions into these tanks with the porteble systems (that aren 1t
designed for the IBig 6 environment] , without taking ALLPA and waste
minimization into zccount.

---

Dave Snet
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FIGURE 3- PURGE AIR ROuTING
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FIGURE 4 ~MCCS CAMERA FIELD CONTROL UNIT
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CALCULATION IDENTIFICATION AND
Pa9, .i of L

Ffuor Daniel Northwest INDEX
D*t e

8/3/98

This sheet shows the s:2w$ a.5 description .f the zrtachrd Desi$m Analysis shee~s.

Diwip[ine HVAC !J>/Job K,. Catc.l*ticm !.’0.

Project X.. t !4am

Ca[cu[aticm[tm AZ-1OI hlasteTemperatureDuring Transfer

These ca!cu[etiom ep?ly to:

DIw. No. Rev. !40.

0.3. tie. Rev. I/O.

O;her (SW?Y, CDR) Study Rev. Ho.

~
es)9: ,hk:l.y, i * Descript{.n

Objective, Given Oata, Assumptions, References, Findings and Conclusions

Calculations .-

,-1, A-2 Appendix

I

A.6002-iL3 (01,97) GEF41D

F-1 12



HNF-2941

Revision O

c,!,. .0.
%.ror Daniel Northwest ,,visi.a 0.

DESIGN ANALYSIS P,!, No. I of z

:ii,~t Numatec Hanford Corp LVJ05 k?.

:.bjett AZ-1OI Waste Temperature During t:;. 8/3/98 By P. O. Rice
h-ansfer Checked S4749$ r?y ~. .2? .La===@

mst{m 200 E Revised BY

1.0 OBJECTIVE

Thesecalculationsevaluatetheadequacyoftheventiladonsystemfortank.&Z-l01 ofthea=tig
wastetankfarmduringoperationofmixerpumpstotaling600hp.Operationof the mixer pumps
will be only as needed to mobilize waste for transfer out of the tank.

2.0GIVEN DATA

a) Waste tobetransferredin10batches,onepermonth

b) Initial batch will be 500,0001
c) Two 300-hp mixer pumps to operate 120hrs prior to first transferand for 18hrs during

transfer
d) Last batch will be mixed for 24 hrs prior to transfer arrdfor 12hrs during transfer
e) Waste characteristicsper Ref. 1) and4)

3.0 ASSUMPTIONS

a) Tank wastevapor suppressionfactor= 0.45
b) ALC flow rate= O
c) Average summer OSX conditions=77 ‘F@ 40~oM
d) Armulus airflow rate= 800 so%r
e) Redionuclide heat = 300,000Btwh (Ref. 2)

4.0 REFEREh;CES

1) Parwrreters for Use in CFD Simulations of ~heMixing and Settliig of Tank AZ-101,
COGEMA-98-521, 6124198

2) Tank 241-AY and 24 l-AZ Waste Evaporatio~ Letter Report E62062 L~ ICF Kaiser
Hanford Co., December 1995

3) Computer Code WTVFE, Y.J. Lee et al, 4125196
4) ccmail, K. Sathyanarayana to P. D. Rice, 813198

5.0 FINDrnTGS AND CONCLUSIONS

Operation of two 300 hp mixer pumps in tank AZ-101 prior to and duringthe first of ten waste
transfers will raise the waste temperaturefrom approximately150 “Fto 181 “Fwhich is below
the allowable operating temperamre. During the last transfer, the waste temperature rise will be
2 ‘F per hour initiallyat fill pump power. The existingventilation system is adequate.

S>.6002- 1L2 (02/97) GEF409
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Fluor Daniel Northwest R,”:, {.” o.

DESIGN ANALYSIS PaQt x.. .2 Cf 2

;(ient Numatec Hanford Corp !Jc/Jo5 No.

subject AZ-101Waste TemperatureDuring v,:,8/3/98 EY P. D. Rice
Transfer checked f#3## By&~.f14-

,c.:tt{on 200 E Revised W

6.0 CALCULATIONS

6.I Waste Temperature Priorto Mixing First Batch

Using the computer code of Ref. 3) with input from Ref. 2), the calculatedinitial temperatureof
the waste in AZ-1 01 before startingthe mixing process for the first batch is 150 “F. This
equilibriumcondition correspondsto a tank ventilation flow of 500 scfm at a supply temperature
of 77 ‘F and 40”/0RI-I. See attachedcomputer calculationresults. Operationof the ventilation
system in the recirculationmode with minimal outside airflow of 100 sdrr will give slightlylower
tempera~re, based on recent field test data.

6.2 Waste TeniperatureRise DuringMixing, Fwst Batch

Usingthe waste characteristicsgiven in Ref. 1) and 4),

AT= (600 hp)(2545BtwbP-hr) i ((C, = 0.75)(SP. Gr. = 1.2)(900,000gal)(S.3 lb/gal))
= 0.227 “F/hr=5.5 “Flday

. Total temperaturerise over the mixing period of 138 hrs=(.227)(13S)=31 ‘F..
... The temperature of the waste is expected to increase from 150 ‘F to 1S1 “Fduringthe

fist batch transfer.

6.3 Waste Temperature Priorto Mixing Last Batch

Priorto transfer of the last of ten total batches, the radionuclideheat load should be
approximately10% ofthecurrentheatload,orapproximately30,000Btuih.Usingthecomputer
codeofRef.3)withinputfromRef.2),thecalculatedinitialequilibriumtemperatureofthewaste
beforeinitiatingmixingofthelastbatchis88 “F. Seeattachedcomputercalculationresults.

6.4WasteTemperatureRiseDuringMixingLast Batch

Using the waste characterizationgiven in Ref. 1),

AT= (600 hp)(2545 Btu/hp-hr) / ((C, = 0.75)(SP. Or. = 1.2)(100,000gal)(S.3 lb/@))
= 2.04 “F/hr= 49 “F/day

Therateoftemperaturerisewillincreaseasthewastetransferproceeds,duetothecontinuous
declineinWastemass.Itisassumedthatthepump powerwillbereducedasthetransfernears

completioninorderto avoidexcessive;~astetemperature.

S>.6002 -142 {02/57) GEF409
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/ i8 I /+74 )Ijjzihl- Cv~~di~”~’?
~flo -f 70 GJ%7-” 7fA )i5/&

RadionuclideHeat = 300000 Btu/h
Rel:tiveHumidity= 40 %
InletAir Terip~t Annulus= 77 F
AnnulusFlow Rate = 800 scfm
Tznk Height= 35 ft Ann Cap = 30 in
Soil Depth = 10.5 ft
OutsideAir Temp = 77 F

pumpHe!t = O 6tu/h
Inlet Alr Temp = 77 F
SuppressionFactor = .45
ALC Flow Rate = O scfm
Tank Diameter = 75 ft
Tank Thickness= 1 in
ConcreteDepth = 1.25 ft

Soln Soln Annulus Conduct Net Exit Required Va Exit Ann. Ex.
Te~p. Vp Loss Loss EvaP Hum Ra F1ow Cond Temp

mm Hg 8tu/h 8tu/h 1bH20/h lbw/1bda scfm F/XRH F

180.0 213.5
]78.0 204.2
]76.0 19S.3
174.0 186.7
172.0 178.4
170.0 170.4
168.0 162.7
166.0 155.3
164.0 148.2
162.0 141.3
160.0 134.8
158.0 128.5

90065.
88304.
86544.
84784.
83023.

29407.
288<6.
28265.
27723.
27160.
26596.
26031.
25465.
248?8.
24330.
23761.

164.77
165.97

0.226
0.212
0.199
0.186
0.175
0.164
0.153
0.144
0.13s
0.126
0.118
0.111
0.104

166.86
179.84
193.76
208.70
224.73
241.?6
260.51

171.9
169.8
167.6
165.S
163.3
161.2
159.0
1s6.8
1S4.6

62.4
62.5
62.S
62.5
62.6
62.6

179.5
177.5
17s.s
173.5
171.s
169.S
167.5
16S.S
163.5
161.4
159.4
157.4
155.4
153.4

167.14
168.28
169.37
170.44
171.47
172.46
173.41
174.33
175.21
176.05
176.84
177.60
178.31
178.98
179.60
180.18
180.71

81263.
79503.
77743.
75982.
74222.
72461.
70701.
68941.
67181.

62.6
62.6
62.6

280.48
302.01
325.27 152.4

1s0.2
148..0
145.8
143.6
141.4

62.6
62.6
62.6
62.6
62.5
62.4
62.3
62.2

350.42
;;;.;;23192.

22621.
22049.
21476.
20902
*
19751.
19174.
18S96.
18017.
17437.
16855.
16273.
15689.
1s104.
14518.

156.0 122.4
154.0 “116.6
152.0 111.0
150.0 105.7 “
148.0 100.6
146.0 95.7
144.0 91.0
‘142.0 86.4
“140.0 82.1
138.0 78.0
136.0 74.0
134.0 70.3
132.0 66.6

0.097
0.091
0 085
-Li%?i-
0.074
0.069
0.065
0.060
0.056
0.052
0.048
0.04s
0.041
0.038
0.035
0.032

439.33
474.32
512.S0
5S4.28
600.11
650.S4
706.19
767.83

i51.4
149.4
m

65420.
63660

=
60140.
58379.
56619.
54859.
53099.

139 2
*
134.7
132.4
130.2
127.9
12S.6
123.3

62.1
61.9
61.7

145.4
143.4
141.4
139.4
137.4
13s.4
133.4
131.4

181.18
181.61
181.?8
182.30
‘182.S6
182.76
182.89
182.95
182.?4
182.85

61.S
61.2
60.9
60.6
60.1
59.7
59.1
58.5
57.9
57.1

836.37
912.90
998.77
109S.65
120S.60
1331.24
1475.?6
1644.14
1841.63
2076.37

51339.
49s79.
47819.
46059.
44300.
42540.
40781.
39021.
37262.

121.0
118.8
116.4
114.1
111.8
109.5
107.1
104.8

129.4
127.4
125.4
123.4
121.4
119.4

130.0 63.2
128.0 59.9
126.0 56.7
124.0 S3.7
122.0 50.9
120.0 48.1

13931.
13342.
12753.
12161.

182.67 0.030
182.40 0.027 56.3

‘ declare subroutinevappress

~ECLARE SU8 vappress (temp,V:P)

‘Descriptionof the progr:m

CLS
PRINT “ “
PRIltT“ “
PRINT “This is a program to evaluatethe requiredtank air flow rate and”
PRINT “outlet conditions from the radio?. ctive waste storagetank.”
PRINT “To run this program, be prepzredto input the followings:” -
PRINT “radiationdecay heat, pump heat, tank air inlet temperature”
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HNF-2941

Revision O

pump Heat = O Btu/h
InletAir Temp = 77 F
suppressionFactor = .45
ALC F1OW Rate = O scfm
T:nk Diameter= 75 ft
Tank Thickness= I in
ConcreteDepth = 1.25 ft

RadionuclideHeat = 30000 Etu/h
@ ji5/ef

RelativeHumidity = 40 %
inletAir Temp at Amnulus = 77 F
Annulus Flow Rate = 800 scfm
Tank Height = 4 ft Ann Gap = 30 in
Soil Depth = 10.5 ft
OutsideAir Temp = 77 F

Soln Soln Annulus Conduct Net Exit Required Va Exit Ann. Ex.
Te#p. vp Loss Loss Evap tiumRa F1OW Cond T~p

mm Hg Btu/h Btu/h 1bH20/h 1bw/1bda scfm F / ZRH

100.0 27.0 13643. 8723. 5.51 0.023 81.79 98.3 57.3 92.5
98.0 25.4 12286. 8176. 6.85 0.021 114.06 96.3 56.9 91.0
96.0 23.9 10945. 7629. 8.18 0.020 153.77 94,2 56.3 89.S
?4.0 22.s 9622. 7083. 9.50 0.018 203.38 92.2
92.0 21.1

SS.8 B7.9
8320. 6538. 10.82 0.017 266.63 90.2 55.1 86.5

90.0 19.8 7041. 5996. 12.14 0.016 349.38 88.2 54.3 85.0
88.0 18.6 5790. 5459. 13.49 0.014 461.42 86.2 53.4 83.6
86.0 17.5 4572. 4928. 14.87 0.013 620.33 84.2 52.3 82.2
84.0 16.4 3396. 4407. 16.33 0.012 861.03 82.4 51.0 80.9
82.0 15.4 2274. 3906. 17.89 0.011 1262.67 80.6 49.3 79.6
80.0 14.4 1230. 3439. 19.S3 0.010 2039.66 79.2 47.1
78.0 13.5

78.4
324. 2910. 24.03 0.009 6060.44 77.2 44.1 77.4

Raste temperatureis too high. Will try next temperaturestep(B).
Waste temperatureis too high. Wil1 try next temperaturestep(B).
Waste temperatureis too high. Will try next temperaturestep(B).
Waste temperatureis too high. Wil1 try next temperature step(B).

Waste temperature is too high. Wil1 try next temperaturestep(8).

Annulus air inlet temperatureis higher than waste temperature.
Annulus heat transfer is ignored.
+1so, convergenceproblem exits for air flow rate

‘ declare subroutinevappress

~ECLARE SUB vappress (temp,vap)

‘Descriptionof the program

CLS
PRINT “ “
PRINT“““
PRINT “This is a program to evaluatethe requiredtank air flow rate and”
PRINT ‘outletconditions from the radioactivewaste storage tank.” ,
PRINT “TO run this program, be preparedto input the followings:”
PRINT “radiationdecay heat, pump heat, tank air inlet temperature”
PRJNT “and relative humidity,air f]owrateand temperaturein the annulus,“
PRINT “and the air lift circulationflowrate.Also, vapor suppression”
PRINT “frtction.for the waste in the tankl tznk dimensionsand desired”
PRINT “wastetemperature range to be consideredand tank dimensions.”
PRINT “ “
PRINT “If you make a mistake cluingthe input phase, you can terminate”
PRINT “the progyam by typing Ctrl-Bree,kanytime and restart” . .
PRINT “ ‘r

A-3-

...
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