





HNF-SD-WM-POA-001, Revision 0
TABLE OF CONTENTS

1.0 EXECUTIVE SUMMARY . . . . . . . .« v o v e ittt e e e e e e 1
2.0 INTRODUCTION . . . . & & o v e e e e e e e e e d e e e e e e e e 1
3.0 SCOPE . . . . . . .... e e e 2
4.0 BACKGROUND . . . . . . . .« o v o v v v v v v e e e e e e 2
5.0 EQUIPME ~ DESCRIPTION . . . . . . . & & v v v v i it e e e 4
5.1 Mixer Pump System Description . . . . . . . . . . . . .. L. 4
5.1.1 Pump Background . . . . . . . . . .. oo o oo L 4
5.1.2 Pump Data . . . . . . . . . . . . Lo L 0oL 4
5 .3  Submersible ump Motor . . . . . . .. .. ... 4
5 .4 Pump Column . . . . . . . . . . . . oo oo
5.1.5 Rotational Drive Mechanism . . . . . . . . . . . . .. 7
5.1.6 Water Flush System . . . . . . . . . . . . ... .. 7
5.1.7 trasonic Scanning System . . . . . . . . . . . . .. 8
5.2 Video Camera System Description . . . . . . . . . .. .. .. 8
5.3 Enraf Densitometer Description . . . . . . . . . . ... ... 10
6.0 EQUIPMENT EVALUATION . . . . . . . . . .« o o o v v v v v v v« .. 11
6.1 Mixer Pump System . . . . . . . . . . ... .00 oo 0oL, 11
6.2 Video Camera System Equipment Evaluation . . . . . . . . . .. 11
6.2.1 Camera/lens Unit . . . . . . . . . . . .. .. .. L. 11
6.2.2 Camera Lights . . . . . . . . . . . . . ... ... 12
6.2.3 Pan/Tilt Positioning Dey e . . . . . . . . . . . . .. 12
6.3 Enraf Densitometers . . . . . . . . . . . . . ... oo 12
7.0 PLA OF ACTION TO MITIGATE FLAMMABLE GAS ISSUE . . . . . . . . . .. 14
7.1 xer Pump Equipment . . . . . . . . . ..o o ... 14
7.2 Video Camera System . . . . . . . . . . . . . . ..o . 0. 15
7.2.1 Alternative 1: Purge and Pressurize Pan/Tilt _
Positioning Device . . . . . . . . . . . ... .. .. 15
7.2.2 Alternative 2: Replace Existing Camera System With
Previously . . . . . . . « . . . . . e e 17
7.2.3 Alternative 3: Replace Existing Camera System With
Previously Approved Mobile Color Camera System . . . . 19
7.3 Enraf Densitometers . . . . . . . . . . ..o L 22
8.0 CONCLUSIONS . . . . & o o e e e e e e s e e e e e e e e e e e 22
9.0 REFERE ES . . . . .« .« & & i e e e e e e e e e e e e e 24
APPENDIX A . . . . o o e e e e e e e e e e e e e e e e e A-1
APPE JIX B . . . o o e e e e e e e e e e e e e e e e e e e e B-1



HNF-SD-WM-POA-001, Revision 0
LIST OF TERMS

ALARA As Low As Reasonable Achievable

ATG Advanced Technology Gauge

DNSFB Defense Nuclear facility Safety Board
DOE-HQ U.S. Department of Energy-Headquarters
FGEAB Flammable Gas Equipment Advisory Board
ft feet .
HP horsepower

ISC Ignition Source Control

LFL Lower Flammability Limit

MCCS Mobile Color Camera System

OH" hydroxide ion

PET Portable Enraf Términal

POA Plan of Action

RL U.S. Department of Energy-Richland Operations Office
rpm revolutions per minute

RTD R ce Tem u

scC stress cC..Jsion cracking

usqQ Unreviewed Safety Queltion

% percent

i1






HNF-SD-WM-POA-001, Revision 0

East Tank Farms Standing Order 96-36' established compensatory actions in
October 1996 for the Flammable Gas USQ (TF-96-0433, Rev. 1), which applies to
AN-107. The compensatory actions implement ISCs on a graded basis to the
equipment installed or used during work activities in tanks. AN-107 has been
placed into Facility Group 2 classification, for which equipment located in
the central pump pit, in the dome region of the tank, and in the waste must
meet specific controls of the Standing Order?. The listed compensatory
actions for the AN-107 mixer pump and imaging system requires lock out of all
electrical power until the effected mechanical and electrical components can
be evaluated for compliance with the applicable Ignition Source Controls and
accepted for use by the FGEAB.

This path forward plan documents both the results of evaluating the mixer pump
and video camera systems for compliance with Standing Order 97-1 requirements
and the recommendations of the FGEAB. The tasks that must be completed to
resolve or mitigate the safety concerns from operating the installed equipment
are identified and their implementation costs estimated. With completion of
rese tasks, the project can be restarted to finish the activities neces: '
to implement the caustic addition process and make t| adjustments in wa:
ct r needed to comply with i 1k farm procedures.

3.0 Sscol.

The AN-107 mixer pump/caustic addition project action plan identifies the
tasks that need to be completed to bring the mixer pump, video camera, and
density/level monitoring equipment into compliance with the controls of East
and West Tank Farm Standing Order 97-1. The resources required to perform the
inc :ated tasks and estimated costs are also included. This plan is not
intended to resolve the Flammable Gas USQ (TF-96-0433, Rev. 1) of AN-107.

Lil rise, the plan does not address the activities that will be required to
complete the original project work scope; process installation, readiness
review, start-up, and operation. The latter scope of work will be included in
the Multi-Year Program Plan or a Change Control Package as appropriate.

4.0 BACKGROUND

An: y/sis of waste samples taken from AN-107 indicate that its waste has not
met operating specifications relative to free hydroxide ion (OH)
concentration (not synonymous with pH) for over 12 years. The OH
concentration is below the range specified to prevent stress-corrosion
cracking (SCC), a suspected fault mode of Savannah River Site t-~ks and

' East and West Tank Farm Standing Order 97-1 has superseded East Tank
Farm Standing Order 96-36.

2 The reader is directed to Standing Order 97-1 for a complete definition
of Facility Group 2 classification, and Ignition Source Control Set #1 and #2
criteria.
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5.0 EQUIPMENT DESCRIPTION

A schematic of the caustic addition apparatus is shown in Figure 1. Figure 2
depicts the installed AN-107 mixer pump.

5.1 Mixer Pump System Description
5.1.1 Pump Background

The 75 horsepower (HP) Hazleton submersible pump (spare parts # 6411-
2225-5661) was purchased in 1987 as a mixer pump for the AY/AZ tank farm
and was stored at 2101-M laydown yard before shop modifications to the
pump were undertaken beginning in July 1993. The pump is physically
similar in design to the 150 HP Hazleton mixer pump that is currently
installed in tank 241-AP-102 and the 150 HP Hazelton mixer pump that has
been modified for use as the Hydrogen Mitigation Pump for tank
241-SY-101.

5.1.2 Pump Data

Pump Manufacturer : Barrett, Haentjens & Co. Hazleton, Pa.
Pump Serial Number : N-20801 :

Pump Type/Size : SSB / 5N

Flow : 950 gallons per minute

Total Dynamic Head : 115.5 feet

The mixer pump is installed on a pump stand above the 42 inch riser of
the AN-107 central pump pit. A thick rubber gasket seals the gap between
the riser and the mixer pump mounting flange.

Pump suction is taken approximately 68 inches abor the tank bottom. The
impeller draws in fluid through a screen and expels it through a twin
volute that circulates the waste over the motor casing, for cooling
purposes. The waste then flows down through two pipe extensions and then
exits through two opposed 1.5 inch diameter nozzles located approximately
11 inches above the tank bottom. The pump nozzles are side-by-side with
the caustic nozzles so that mixing into a uniform solution can be
immediately achieved.

5.1.3 Submersible Pump Motor

The pump motor is a submersible type which operates in an air chamber
isolated from the waste by a double mechanical seal and barrier fluid.
The motor is a 75 HP Reliance Electric, 1800 rpm, 460 volt, 3 phase. The
motor is located in the AN-107 supernate layer just above the
approximately 80 inches of settled solids at the tank bottom. It is
operated via an Eaton variable frequency drive located in the 241-AN-274
control building.
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The motor cavity contains a moisture sensor and temperature sensor. A
moisture detection circuit provides an ON/OFF indication of the presence
of liquid in the motor cavity. The AN-107 pump system has an interlock
set to sh . the mixer pump off if fluid in the motor is detected.

The temperature sensor is a RTD located in the pump motor windings. The
AN-107 pump system has an interlock set to shut the mixer pump off if the
temperature exceeds 240°F.

5.1. Pump Column

The pump column is constructed of three 10 inch diameter schedule 40
pipes and a transition piece to the motor. The column is air-filled and
the pipes are flange connected with an o-ring for sealing from the
external environment. The pump column also acts as a housing for the

mc r power ¢i e and instrumentation cables. A Tload ce I, which is
interloc 2d to shut off the pump if the programmed force limits (due to
plugged nozzle) are exceeded, is located on the outside of the pump
column n idle section above the level of the waste.

5.1.5 Rotational Drive Mechanism

A Rotek bearing and 1 HP AC induction motor located in the pump pit
provide capability to rotate the pump column to achieve 360 degrees of
coverage through the opposed discharge nozzles. The motor is coupled to
a double re iction worm gear which drives a pinion gear which provides
the final coupling to the large ring gear/bearing (i.e., Rotek bearing or
turntable) which supports the pump column. A position resolver coupled

> the 1 HP motor provides an electrical signal of the turntat 2 angle to
a position controller located in 241-AN-274.

Two limit switches mounted on the pump top plate provide overtravel
shutdown. The limit switches trip when the mixer pump main gear
(turntable) reaches either the extreme clockwise or counter-clockwise
travel Timit.

5.1.6 Water Flush System

A temporary water source can be attached outside the central pump pit to
the mixer pump's water flush system piping. Three solenoid valves
‘mounted on the outside of the pump column middle section, above the leve
of the waste, provide flow control whereby a high pressure jet of water
can be directed at the throat of either discharge nozzle (to blast out
potential clogs) or by which dilute water can be provided to the pump
intake. Two check valves in series prevent waste backflow to each of the
valve ports.
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5.1.7 Ultrasonic Scanning System

The AN-107 mixer pump has four echo-ranging transducers and one
densitometer attached to the outside of the pump column and pump
discharge legs. Their purpose is to detect the amount of mixing that has
occurred through differences in the speed of return of an acoustic pulse.
They are located as follows:

- two transducers located 3 feet (ft) above the tank bottom,
- one transducer located > ft above the tank bettom, _
- one transducer and the densitometer located 20 ft above the tank

bottom. .

The tran¢ icers and densitometer are housed in boxes made of 0.075 inch
thick 1010 steel that are welded all around and filled with a potting
material. A Rockbestos instrument cable leaves each box and runs through
3/4 inch stainless steel tubing to a welded all around "pull" box located
midway up the pump column. From there, the six cables continue up a
1-1/2 inch schedule 40 pipe attached to the pump column, enter a flexhose
which accommoda: rol :ion of tI pump assembly, and leave tl mi:

pump through a sealed stubout in the mounting flange.

5.2 Video Camera System Description

The video camera system was procured for the caustic addition project in early
1994. The camera is designed with the capability to view the entire content
of the tank dome space, but the primary purpose of the camera system is to

" monitor the tank thermocouple tree for deflection caused by operation of the
nearby project mixer pump. The camera system consists of elements located
inside of the tank dome space and riser, as well as two sets of external
controls. The in-tank components were installed in riser RIS-WST-111G (7B) on
August 1, 1995.

The primary camera control location is an equipment rack located in building
241-AN-274. A second set of camera controls is mounted in an electronics
enclosure located on the north side of the tank, near riser 7B. The primary
camera control location also contains recording equipment, a color monitor,
and a video micrometer. The video micrometer can be used to measure

det 2ction of the thermocouple tree at the waste surface during pumping
operation. This is accomplished by pointing the camera at the thermocoupie
tree and imposing cursers on-screen with the video micrometer. The distance
between the cursers is calibrated on a known dimension (i.e., the width of the
thermocouple pipe) after which the distance between the cursers is constantly
displayed as they are repositioned. As the thermocouple tree is deflected by
the waste stream frc the pump, the cursers can be adjusted to track this
movement and deflection distance read out directly on the video micrometer

display.
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The in-tank portion of the video camera system, shown in Figure 3, consists of
a Crestone Products model PTE-300 variab’ speed pan-and-tilt unit, an R. J.
Electronics model RCS-521 radiation tolerant S-VHS video camera, and four
General Electric model Q250PAR38SP quartz halogen spotlamps. These components
are attached to a 10 ft long stainless steel mast which positions the camera
in the tank dome space approximately 1 ft beneath riser 7B. At this Tocation
the camera is approximately 10 ft from the thermocouple tree, and
approximately 23 ft from the pump.

5. Enraf Densitometer Description

Two Series 854 Advanced Technology Gauges (ATGs) from Enraf-Nonius, Inc. are
installed on AN-107 to make both slurry density and sediment level
measurements. (These density gauges are also referred to as [ isitometers.)
Tt gauges are mounted on decontamination/isolation assemblies installed on
tank riser flanges. One densitometer is located in riser RIS-WST-101G (1C)
which is 20 ft from the tank's center, while the other is placed in riser RIS-
WST-131G (15A) which is 28 ft from the center. Both risers are 4 inch
schedule 40 pipes.

The Enraf Series 854 ATG is a microprocessor controlled gauge normally used

for inventory tracking in the petroleum and chemical industries. The gauge

can be operated either as an autonomous gauge making periodic level
measurements or in conjunction with a host computer making a variety of level
and density measurements. Measurements can also be made with a Portable Enraf
Terminal (PET) via an infrared optical port on the gauge. '

The ATG consists of three distinct and isolated compartments: the drum
housing, the terminal compartment and the instrument compartment.  Only the
interior of the drum housing is exposed to the tank's vapors. ..e drum
compartment contains the measuring drum which is magnetically coupled to the
motor in the instrument compartment. A displacer (plumb bob) attaches to a
thin wire wound on the gauge drum and is suspended into the tank through the
mounting assemblies and risers. The drum compartment is gas-tight, preventing
tank vapors from entering the terminal and instrument compartments.

The decontamination/isolation assembly is used to wash the displacer and
displacer wire, and to isolate the instrument from the tank. The assembly
consists of a sight glass, spray rinse spool assembly, and an isolation valve
mounted on the riser flange. A ball valve attached to the top of the riser
flange provides both a passageway for the ATG displacer and wire when open and
a seal to maintain containment of the tank's vapors when closed. The rinse
spool assembly attaches to the top of the ball valve and is used to flush tank
waste from the displacer and wire as they are retrieved from the tank. The
rinse spool assembly consists of a flanged pipe spool, three wash ports, a
water manifold, and three hydraulic hoses. The sight glass is mounted on the
rinse spool assembly and attaches to the Enraf 854 gauge. The sight glass is
used for visual inspection of the displacer and the wire as they are retrieved
from the tank and also allows access for displacer maintenance.

10
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6.2.2 Camera Lights

The 1lights consist of four quartz halogen spotlamps which operate at 120
volts ac and 250 watts. The lamps are non-sparking under normal
operation but generate considerable heat energy. On-site testing of
identical Tamps found that the maximum surface temperature reached during
operation is less than 80 percent of the autoignition temperature of
hydrogen (HNF-SD-WM-RPT-298, Rev. 0). The FGEAB has reviewed this data
and found the camera lamps to be acceptable for use (FGEAB 97-021,

Rev. 1).

6.2.3 Pan/Tilt Positioning Device

The pan/tilt positioning device contains two electric motors which
operate at 30 volts dc and 1.25 amps. The motors in this device are not
in compliance with nor equivalent to ISC Set #2 requirements.

Compensatory measures were proposed to the FGEAB, which concurred,
however, RL approval is requir [ in order to proceed (FGEAB-9 )21

Rev. 1). Section 7.2 of this document outlines the alternatives which
were considered, as v 1 i the approach selected as tI path =~ 1 d for
this plan.

6.3 Enraf Densitometers

Only the interior of the Enraf Series 854 ATG drum housing is exposed to the
tank vapor space. Additionally, the drum compartment is gas-tight, prev iting
vapors from entering the terminal or instrument compartments of the gauge.

The AN-107 gauges (the portion exposed to the tank vapor space) are explosion
pronf and Factory Mutual approved for use in a Class I, Division 1, Group B, C
or classified hazardous location. The balance of the gauges (housing for
the motor and electronic circuitry) is exposed to the unclassified (non-
hazardous) environment outside of the riser.

12
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7.2.2 P ternative 2: Replace Existing Camera System With reviously
Approved 'drogen Watch List Tank Camera System

Camera systems have been procured and installed in tanks at the Hanford
site which meet the requirements for ISC Sets #1 and #2. Such systems
are presently installed in tanks 241-SY-101, 241-SY-103, 241-AN-103,

"~ 241-i -104, 241-AN-105, and 241-AW-101 (these six tanks are

Hydrogen/F]ammab]e Gas Watch List Tanks per 0SD-T-151-00030). These
systems were obtained prior to the implementation of the current tank
farms Standing Order. however, since they were designed for use in tanks
containing (notentia ly) explosive quantities of hydrogen they meet the
current Stan ng Order requirements. These camera systems employ purging
and pressurization of electronic equipment enclosures and use exp]os1on—
proof lighting.

This alternative involves obtaining another camera system utilizing
existing design requirements and replacing the existing camera system.
Some design modifications would be required because the previously
approved system design employs lighting which is too large for deployment
in riser 7B.
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The disadvantage of this alternative is that the MCCS was designed for
deployment through tank risers four inches: (or larger) in diameter. This
design constraint limited the quantity and size of lights which could be
used, and precluded the use of radiation shielding around the imaging
components. Consequently, the MCCS is limited to about 30 feet maximum
viewing distance, and the expected useful lifetime of the camera (shown
as critical spare part in the above estimate) inside AN-107 is about 200
hours. The primary need for an in-tank imaging system during the caustic
addition project is to monitor deflection of the thermocouple tree. A
MCCS would provide adequate illumination for that purpose. However, the
camera would require replacement about once a week due to radiation
induced degradation and lens browning. It is expected that caustic
addition operations will last for three to five months, necessitating
many changeouts of the camera. The expense of removing and working on
contaminated equipment, purchase of new components, decontamination and
disposal of failed components, and reassembly and installation of the
MCCS many times would be prohibitive. Additionally, the operating
efficiency of the caustic addition operations would be reduced
substantially tI -eby increasing overall operating costs.

7.2.4 Alternative 4: Use Existing Camera With Additional Engineered and
Administrative Controls

The camera/lens unit and 1lights have been reviewed and found to be
acceptable for use in AN-107 dome space. Only the pan/tilt positioning
device does not meet ISC Set #2 requirements. This alternative involves
adding lockable breakers or switches to the pan/tilt unit power supply so
that it can be locked out during pump operations, or during any other
waste disturbing activity. With this alternative, the pan/tilt unit
would only be operable while the pump is off, and after the tank dome
space has been sampled for flammable gas concentrations above | { of the
LFL. :

Implementation of this alternative does not meet the requirements of ISC
Set #2. Therefore RL approval is required. The mechanism for this
approval is to request a non-de minimus exemption and listing on Table 3
of Standing Order 97-1. Table 6 summarizes the costs and actions
necessary to implement this alternative. This estimate is the cost to
modify the existing pan/tilt unit so that power can be locked out when
the pump is operating. The estimated cost is $25,000 based on Hanford
labor rates as noted in Section 7.1.

20
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equipment safety concerns to consider whenever equipment is removed from
a tank. Alternative 4 is very low risk in this regard.

Besides being lowest cost and achieving the best ALARA, this alternative
also offers comparable risk to the best alternative (#2) from a flammable
gas safety concern. Locking out the power to the pan/tilt unit during
mixer pump operation eliminates the potential for a sparking event
capable of igniting a gas plume that could temporarily exist with fuel
concentrations above flammability limits. Starting up the pump in a
controlled manner (i.e., at low speed followed by progressively higl
speeds) will relieve any trapped gas gradually without exceeding the
flammable gas 1limit of 25% of the LFL. Once the tank is fully mixed, any
flammable gas release concerns will be eliminated as long as the mixer
pump is running. The project plans to run the pump virtually
continuously during the caustic addition operational phase. Because the
caustic addition project will be of limited duration (three to five
months), use of administrative controls on the video camera operation
will be short-lived. These factors when considered jointly result in an
acceptable risk for this alternative relative to the other options

evalu: I.

This alternative has some risk that the picture quality may be found to
be poor when the camera is reactivated. The imaging components of the
camera system may have become degraded by continuous exposure to the high
radiation levels in the dome space of AN-107. The camera was installed
in August 1995, but was removed to replace a non-conforming viewing
window in February 1996. At that time the imaging sensor and lights were
changed out as well as the viewing window. However, the camera lens was
not replaced. If the picture is found to be unacceptable it will be
necessary to remove the camera and replace imaging components again.

7.3 Enraf Densitometers

The two Series 854 ATGs in AN-107 comply with the requirements of East and
West Tank Farm Standing Order 97-1 as installed. No further action is
required to operate the densitometer gauges in the tank.

8.0 CONC™ )¢ )NS

To bring the AN-107 mixer pump and video camera equipment into compliance with
the controls of East and West Tank Farms Standing Order 97-1 and the
recommendations of the FGEAB, the following tasks shall be performed:

1. Inductive relays for the Timit switches on the mixer pump mounting

flange, central pump pit leak detector, and pump motor moisture sensor
are to be replaced with intrinsically safe relays.

22
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2. MWith the approval of the RL, the video camera pan/tilt unit power si ply
shall have lockable breakers or switches installed so it can be locked
out during pump operations, or during any other waste disturbing-
activity. The pan/tilt unit would only be operable while the pump is
off, and after the tank dome space has been sampled for flammable gas
concentrations above 25% of the LFL. This is the preferred path forward.

The mec anism for DOE approvb] is to request a non-de minimus exemption
and listing on Table 3 of Standing Order 97-1.

3. If RL approval of the preferred path is not granted, another of the three
alternatives presented will be selected. Each of these require removal
of the camera from the tank, and modification and reinstallation of the
camera, or replacement with a new camera system. These options entail
significantly higher risk from work on contaminated equipment and higher
cost and e of resources than the preferi 1 option.

A1l other componenfs of the mixer pump/caustic addition system were found to

comply with Standing Order 97-1. Completion of the above tasks will allow the
original caustic addition project work scope to be resumed.

23
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Justification/Bas*~ €~r Pum~ Motor m~~*ing intent of Criteria #5.

In this case the last sentence of Criteria #5 applies. The subi -sible

€ 2ctric motor is an AC induction motor which by type are normally nonsparking
which satisfies the first requirement. Based on the design of the mixer pump
motor it also conforms to the second requirement (i.e. is designed to be
isolated from the waste environment). .

The motor is located in the supernatant portion of the waste, which poses no
restriction to the continuous release of flammable gas to the tank vapor
space. Pockets of trapped gas are only postulated to occur in the settled
solids layer. Since the motor isn't physically located in the solids layer,
it cannot be expose » trapped pockets of gas where diffusion into the motor
cavity could occur, ie impeller (= 71" above the tank bottom) is below the
measured sett 2d solids Tevel (= 80") but pump insertion into the tank and
pump operation during acceptance testing have almost certainly created a
"well" so that the impeller is also in the supernate layer.

A postulated scenario is that flammable'gas could accumulate in the pump
casing (impeller area) and leak past the seals into the motor. This was
examined and found to be impossible since the pump and motor housings are
separated and the shaft passes through an intervening space that is open to
the waste environment. This feature also means that pump discharge pressure
does not act against the mechanical seal.

The paths of entry to the motor spacé are relatively tortuous. The possible
leak paths from the waste to the motor are:

1. Through the mechanical seal

2. Through the o-ring gasket that fixes the mechanical seal to the motor
cavity ,

3. Through the two drain plugs on the motor cavity

4. Through the two o-ring gaskets between the top of the motor cavity and the
stader cover (Item 43)

A1l of the above features are designed to isolate the motor air chamber from
the waste.

The most pri¢ ible Teak path is through the John Crane manufactured double
mechanical seal. Upper and lower silicon carbide seal faces act in
conjunction with Buna-N O-rings and a barrier fluid, which provides a buffer
against external liquid entering the motor cavity, to seal the motor cavity
from the waste. Shaft rotation circulates the barrier fluid from a reservoir
through the mechanical seal housing. The barrier fluid is at a lower pressure
than the waste so leakage will occur into the barrier fluid. The reservoir is
a closed system; since fluids are incompressible very little waste can mix
with the barrier fluid without subsequent leakage into the motor cavity. If
the upper seal were to leak and fluid entered the motor cavity, a moisture
sensor (conductivity probe) located in the motor will trip an alarm and a

B-18



HNF-SD-WM-POA-001, Revision 0

mixer pump shutdown interlock in 24 \N-274. Any fluid leakage from the ,
mechanical seal housing into the motor would likely be mostly barrier fluid.
The barrier fluid/waste mixture that leaks into the motor cavity will shut
down the mixer pump before the anticipated low flammable gas generation rate
could increase concentrations to the lower flammability Timit.















































