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i SYSTEM DESCRIPTION
:

j OFF-GAS AND VESSEL VENT SYSTEM

(SYSTEM 63H)

;
,

|

f R.F. VANCE
4

:

!

4

Whenever any doubt exists about the accuracy of any inforination
contained in this system description, the Cognizant System Engineer
should be contacted.
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i SUMMARY l

|O!

I
The In-Cell Vessel Ventilation and Off-Gas Treatment System provides essential
services to the high level waste vitrification system, and to the facility operators.1

! It provides a means to maintain in-cell tankage at slight vacuum for contamination
2 control. Additionally, it collects radioactively contaminated materials from the

off-gases inside the shielded cell to assure radiation exposures to operators are
;

} kept As Low As Reasonably Achievable.

!

The major operations of the In-Cell Vessel Ventilation and off-Gas Treatment Systes'
i and of the associated Out-of-Cell Off-Gas Treatment System, are deoicted in the
! figure. Terms used throughout the text are defined in Tables 1 at. 2. The
; Out-of-Cell Off Gas Treatment System (System 64) is described by W ?-SD-012.
!
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: Table '1: Definition of Terms
~

Term Definition-
__

01-14 The building housing the out-of-cell HEPA filters, blowers,
and NO, abatement equipment 1

8D-3 The underground tank that receives the condensate from the-

vessel Ventilation System condenser

8D-4 The underground tank that receives liquid wastes
,

1

ALARA As Low As Reasonably Achievable, the prev. tiling philosophy of
radiation exposure control

_

CFMT Concentrator Feed Make-up Tank
_

1 CS Carbon Steel

DF Decontamination Factor, the ratio of the contaminant inlet
; and outlet concentrations

DOP Dioctyl Phthalate (di-2-ethyl hexyl phthalate), a challenge
aerosol used to test HEPA filters,

.

! EDE Effective Dose Equivalent
.

_

EDR Equipment Decontmaination Room

FHT Molter Feed Hold Tank

HEME High Efficiency Mist Eliminator
-

HEPA High Efficiency Particulate Air
.

IDLH Immediately Dangerous to Life and Health
NO: 100 ppm NO,: 50 ppm

.

IRTS Integrated Radwaste Treatment System
-

NDE Non-Destructive Examination
-

PEEK Polyetheretherketone
-

P&ID Process and Instrument Diagram

Quality Failure could cause loss of 16 months operatb>n.
Level B See " Quality Management Manual," WVDP-002.

Quality Failure could cause loss of 1-4 weeks operation.
Level C See " Quality Kanagement Manual," WVDP-002.

E

S
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I

. Table-1:, Definition of^ Terms!'(Concludad)

|
Tera ; Definition

Quality Failure would cause loss of <1 week operation.,

' Level N See " Quality Management Manual," WDP-002.
'

RTD Resistance Temperature Device

SMCI Specialty M.aintenance & Construction Inc., the vendor for
; auch of the in-cell off-gas equipment

SS Stainless Steel
,

Safety Generally, risks 1 or more injuries off-site, &/or 1 or more
,

Class B fatalities on-site.

! Radiologically risks >50 mSv (>5 Rem) EDE on-site, &/or 5 to
250 mSv (0.5 to 25 Rem) EDE off-site,

,

Chemically risks >l IDLH on-site.s

! Environmentally risks significant transient damage lasting
less than 30 days.'

See " Quality Management Manual," WDP-002.,

,

j Safety Generally, risk of injury to over 5 workers. Radiologically

| Class C risks 10 to 50 mSv (1 to 5 Rem) to dosimetry qualified
workers, 0.1 to 50 mSv (0.01 to 5 Rem) to non-qualified

! workers, or 0.1 to 5 mSv (0.01 to 0.5 Rem) to the public.

{ Chemically risks of greater than 1 STEL to workers.
4 Environmentally, minor damage risked.
; See " Quality Management Manual," WDP-002.

: Safety Generally, risks routinely accepted by workers and the
j Class N public.
; Radiologically risks <0.1 mSv (<0.01 Rem)
} to workers or the public.
* Chemically risks routinely accepted by workers and the

public.

j Environmentally, no damage risked.
See " Quality Management Manual," WDP-002.2

''

i STEL Short Tern Exposure Limit
j NO,: 1 ppm NO: Not Established

SBS Submerged Bed Scrubber

SFCM Slurry Fed Ceramic Melter

VF Vitrification Facility

WDP West Valley Demonstration Project

WNS West Valley Nuclear Services Company

-

SD:0001599.01 viii
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Table.2: ~. Definition of Units-

Measures CI .. SI Name' English. Equalities

Unit Unit

Amount of mol gram lb,-mol mol - 0.0022 lb-mol
Substance molecular SCF mol - 0.837 SCF,..,3

voight

Angle rad radian degrees 2x rad - 360 degrees

Current A Ampere amp A - amp

Dose Gy Gray Rad Gy - 100 Rad

Dose Sv Sievert Rem Sv - 100 Rem
Equivalent

Energy J Joule Btu kJ - 0.948 Btu

Force N Newton Ib, N - 0.225 lb,

Length a meter ft a - 3.28 ft

Mass g gram lb, kg - 2.20 lb,

Potential V Volt v V-v

Power W Watt w W-w
hp W - 1.34 x 108 hp

Pressure Pa Pascal psi kPa - 0.145 psi

(5/9)x(tm -32')Temperature *C Celcius 'F t,e3 -

K Kelvin 'R Tm - (5/9)x(Tm)
Time e second minute sec s - see

min hour min min - min
h hr h - hr

Volume L liter gal L - 0.264 gal
m cubic meter ft$ 2 35.3 f t'5 m -

Modifiers

Millionth p micro- 10 8

Thousandth a milli- 10 2

Thousas k kilo- 10*8
_

Million M Mega- 10**

O
SD:0001599.01 ix
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1.0 FUNCTIONS AND DESIGN CRITERIA

'

1.1 Functions

The in-cell portion of the Vessel Ventilation and Off-Gas Treatment,

System provides essential services to the high level waste, ,

vitrification sp tem, and to the facility operators.
,

It provides for the safe removal of the process gases from the*

melter and other related vessels while maintaining vessels and<

ducting at slight vacuum for contamination control.,

.

; It collects radioactively contaminated materials from the*

off-gases inside the shielded cell to assure radiation

exposures to operators are kept As Low As Reasonably
; . Achievable (A1 ARA).
i
; 1.2 Desien Criteria
i

! The In-Cell Vessel Ventilation and Off-Gas Treatment System described
by this document is designed to meet the criteria promulgated by;

j WVNS-DC-Oll, " General CTS Component Design Criteria," and WVNS-DC-022,
" Vitrification of High-Level Wastes."4

i
j The in-cell vessel ventilation and off-gas treatment equipment has a
; design life of 7 years.

0k: Once started, the Off-Gas and Vessel Vent System can be operated
regardless of whether feed is directed to the melter.

1.2.1 Process Requirements

The Off-Gas and Vessel Vent System, with the VF Ex-Cell
Off-Gas System (System 64), is designed to maintain a slight
vacuum, about 1 kPa (5 InWG), on process components. The
vessel ventilation equipment is to maintain the vacuum
regardless of whether waste is being fed to the melter,
whether the Concentrator Feed Make-up Tank (CFMT) is
contributing steam at a rate of up to 1.04 Mg/h (2300 lb./hr)
to the vessel vent header (This corresponds to a boiling rate
of 1.06 m'/h (280 gal /hr) from the CMFT.), or whether the
off-gas jumper from the melter to the Off-Gas and Vessel Vent
System is plugged. The vessel ventilation equipment is to
condense, and direct to tank 8D-3, all of the steam produced
by operation of the CFMT, allowing only the humidity in the
ventilation gases to enter the off-gas treatment equipment.

O
SD:0001599.01 Section 1
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The off-gas treatment equipment is to receive off-gases from
the melter when it is operated to produce glass at a rate of
45 kg/h (100 lb./hr). The off-gas equipment is to accommodate
off-gases resulting from the high waste feed rate of 150 L/h
(40 gal /hr) associated with melter start-up operation. The
system is also to receive additional gases and vapors from the
vessel ventilation equipment.

High radiation fields are to be confined to the. interior of
the vitrification cell for AIARA purposes.

The in-cell off-gas treatment equipment is to precondition the
melter off-gases before they leave the vitrification cell so
the VF Ex-Cell Off-Gas System equipment can be maintained by
hands-on methods.

The in cell equipment is to elevate the temperature of the
melter off-gas to well above its dew point before it leaves
the vitrification cell, to preclude condensation in the
ducting that leads to the 01-14 building.

1.2.2 Structural Requirements

The in cell equipment is designed to endure the following
ambient conditions for at least three years of radioactive
waste processing operation.

Temperature 16 to 35 *C (60 to 95 'F)
Relative Humidity 30 to 80 %
Nitric Acid Fumes 100 ppa

The fabrication materials are to resist corrasion from the
vitrification cell environment and process fluids.

The number of jumper overlaps is to be minimized. Where
overlapping is unavoidable, the jumper anticipated to require
the most frequent removal is to be located on top.

All system equipment mountings and supports are to be
seismically designed to UBC Zone III, importance factor 1.5,
with the addition of a vertical acceleration equal to 2/3 of
the horizontal component.

1.2.3 Facility Configuration and Essential Features

The most significant facility configuration feature of the
In-Cell Vessel Ventilation and Off-Gas Treatment System is its
physical location inside the concrete Vitrification Cell which

protects the operators from radiation emanating from the
equipment.

O
SD:0001599.01 Section 1
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| Ventilation gases and vapors.from the decontamination station,
i the waste header, the melter Feed Hold Tank (FHT), and the I

CFMT are continuously collected through jumpers to the vessel
ventilation header. Should the vacuum in the SFCM become less |

i. than a preset value, a valve will automatically open in a
1 jumper, directing gases and vapors from the SFCM to the vessel
! vent header. The. gases and vapors are directed to the !
! condenser. Condensate is drained through the condensate I

i header to tank 8D-3 for subsequent processing by the
i. Integrated Radwaste Treatment System (IRTS). Gases and
]' uncondensed vapors are directed through a jumper into the

In-Cell Off-Gas Treatment System.!

3 Malter off-gases are first quenched and scrubbed of entrained
j radioactive particulate by the Submerged Bed Scrubber (SBS).
j The off-gases then pass through a mist eliminator to remove
; entrained liquid droplets to reduce the liquid burden at the
i High Efficiency Mist Eliminator (HEME). The liquid
|. accumulated by the mist eliminator is returned to the SBS. The
j non-condensed vapors and gases from the vessel ventilation
! condenser are then blended into the off-gases. The combined
; gases are passed through an electric heater before entering
j either of two jumpers to a HEME.
|
1

:

NOTE: The reference operating mode of the HEME
i

; is " wet" as a mist eliminator. The HEME i

Preheater makes available the option of-

operating the HEME as a " washable" dry,

filter, because it can elevate the
i

>

temperature of the off-gas to well above {its dew point.,

Impact wrench operated isolation valves in the jumpers to the j
HEMEs are used to select which of the two installed parallel
off-gas trains (HEME, filter prehester and profilter) arc |

used. .The HEME treats the off-gases to remove the'submicron I

particulate. The coalesced liquid, together with the
collected particulate, drains from the pad back to the SBS.
The off-gases leaving the HEME pass through an electric
preheater to increase the uff-gas temperature to well above
its dew point, assuring the subsequent profilter elements do
not become wet from entrained water droplets. The prefilters
will remove essentially all of the remaining radioactive
particulate,' retaining it within the shielded vitrification
cell.

'

|
|

O l
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fNOTE: To retain sub-micron radioactive
particulate inside the shielded
vitrification cell, the most efficient
filter elements available, HEPA elements,
were specified for use as prefilter
elements.

The off-gases from the parallel off-gas trains are directed
Ithrough jumpers, with impact wrench operated isolation valves,

to a common "postheater" housing and duct leading to the 01-14
Building.

The normal state of the In-cell Vessel Ventilation and Off-Gas
Treatment System is the operating mode. It can be operated
regardless of the mode of the melter, because it is used to

keep the melter and associated equipment under a slight vacuum
to control contamination,

l'

The equipment is designed to be maintained remotely, thereby
allowing the concrete walle to provide protection for the
people performing maintenance work. The systems are also
designed to be remotely decontaminated. This allows the walls
to provide protection for the decommissioning crews after the
system's useful life is completed. Except for the vessel
ventilation header and the off-gas discharge header, the
equipment is also designed to be remotely dismantled.

To allow for equipment maintenance without having to suspend
melter feed operation, a redundant train of off-gas treatment
equipment was installed.

1.2.4 Maintenance

All items of equipment in the system requiring periodic
routine maintenance are designed for remote maintenance or
replacement. Equipment with likely operating lives of less
than seven years are designed to be either remotely
replaceable, or have installed backups. .

Normally, one of the installed redundant off-gas trains (HEME,
filter preheater, prefilter) is operated while the other
off-gas train is valved out-of-service. While out-of-service,
maintenance operations can be performed. A train is placed
into service by opening the isolation valves in the jumpers
upstream from the HEME and downstream from the prefilter. A
train is removed from service by closing the same two
isolation valves.

The vessel ventilation header, structural supports and service
wall are.non-maintenance items.

.
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('' 1.2.5 Surveillance and In-Service InspectionV}
Surveillar,ce and in-service inspections are necessarily
performed remotely. Surveillance is accomplished by
observation through shield windows in the vitrification cell
walls, and by television cameras as available. In-service
inspection is accomplished by carefully monitoring the
available instruments.

1.2.6 Instrumentation and Control
.

The system is generally passive, with only one in-cell
assembly that is subject to periodic automatic motion, the

,

vessel ventilation pressure control valve and its associated
actuator. The opening in the control valve throat is
automatically modulated to maintain a slight vacuum in the
vessel ventilation header. This is done to maintain a slight
vacuum in the primary process systems, relative to the
vitrification cell atmosphere, for purposes of contamination
control. Pressure controls are depicted schematically in

'

Figure 1.2-1.

NOTE: Pressure in the syste= is controlled by motive
forces provided by the blowers located downstream

f in the VF Ex-Cell Off-Gas System. Flow is largelyr'

( determined by operating characteristics in the'

Primary Process System, mostly by the film cooler
and injection air rates at the melter.
Temperature control, except at the SBS, is
provided by out-of-cell modulation of the power
supply to electric heaters, and is based upon
in-cell temperature readings.

Besides maintaining the primary process system components ;

under a slight vacuum, the vessel ventilation equipment is
also used to control the steam that is evolved from the CFMT.
This steam is condensed and cycled back to the tank farm for
subsequent processing by the IRTS.

'

'
-
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Figure 1.2-1: Pressure Control Schematic

The amount of water that is discharged from the system, in the
form of water vapor directed to the stack, is established by

. controlling the operating temperatures of the SBS and vessel
ventilation condenser. A temperature increase at the SBS
off-gas outlet results in an increased water vapor expulsion
rate. The temperature must be kept low enough, however, to
prevent loss of solution from the SBS scrubber. It must also
be kept low enough to prevent condensation in the duct between
the vitrification facility and the 01-14 Building by keeping
the off-gas dew point sufficiently low. Temperature control
is provided by modulation of the amount of closed loop cooling
water sent to the cooling coils in the SBS bed.

O
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(''} 1.2.7 Interfacing Systemse

(s / i

The Vessel Ventilation and In Cell Off-Cas System components i-

physically interface with the following systems. |
,

The Waste Mobilization and Transfer System (System 55)*

accepts condensate from the vessel ventilation condenser
into tank 8D-3.

The Cell Walls and Ex-Cell Arrangement System .*
!(System 63F) provides shield wall protection for

operators, and shield wall penetrations for
'

instrumentation and utility services.

The Waste Header System (System 63G) accepts accumulated*

condensate from the SBS receiver for delivery to4

tank 8D-4.

The Primary Process System (System 63I) delivers melter*

off-gases and CFMT steam to the system, and accepts
accumulated condensate from the SBS receiver tank into
the CFMT.

The Canister Decontamination System (System 63J) in*

ventilated by the vessel ventilation equipment.

() The In-Cell Remote Handling, Maintenance and Viewing*

System (System 63K) provides the overhead crane and
impact wrench to operate the valves in the four off-gas
jumpers, in the two HEME drain jumpers, and in the drain4

from the condenser.

The VF Deionized Water System (System 63DW) provides*

deionized water to flush the pads in either of the HEME*

vessels, the sa t loops between the HEME vessels and the
SBS, and the seal loop between the condenser and the
condensate header.

<

The VF Electrical Power Distribution System (System 63ED)*

provides 480 V, 3 phase, electrical energy to the motor'

for the SBS solids centering equipment and to the
,

' electrical resistance heaters.
,

J

nv
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7 i

;

1

_ - . _ _ _ _ _ _ - _ -..- ___ __ .



|

WVNS-SD-63H 1

Rev. 4 I
I

The VF Instrument Air System (System 63IA) provides*

control air for the valve operator of the vessel
ventilation pressure control valve, It also provides
purge air to the pressure and level taps in the
condenser; the reference, density and level taps in the
SBS scrubber and reveiver; to the inlet and outlet
pressure taps in the mist eliminator housing; to the
reference, density and level taps in the HEMEs, and to
the inlet and outlet pressure taps for profilter
assemblies.

The VF Steam and Condensate System (System 63SC) provides*

high pressure saturated steso co two steam jets. These-

are the jet from the SBS re' + 1ver to the SBS bed, and the
jet frons the SBS receiver t.: ';he waste header.

The VF Utility Air System (System 63UA) provides purge*

air to steam jets.

The VF Ex-Cell Off-Cas System (System 64) provides the*

motive force to draw a vacuum on the system.
*

The VF Cold Chemical System (System 65) provides*

decontamination or flush solutions to the SBS bed, the
SBS receiver, the mist eliminator spray nozzle, the HEME
vessels, the vessel ventilation header, and the condenser
shell,

1

The VF Closed loop Cooling Water System (System 66)*

provides cooling water to the heat exchangers in the SBS
bed and receiver, and to tho tube bundle in the
condenser.

The VF Sampling System (System 69A) provides a means to I*

sample the contents of the SBS.

The VF Instrumentation and Control Hardware System*

(System 200A) provides parameter monitoring and control.

1.2.8 Quality Assurance

The applicable Safety Classes and Quality Levels for design,
fabrication and installation of the system are identified in,

Table 1.2-1.

i

l

e!
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y/ Table 1.2-1: Component Quality Assurance

Component Safety Quality
Class Level*

i

Vessel Vent Header C C

Condenser C C

5 Non-Condensibles Jumper C C

Condensate Drain C C

Submerged Bed Scrubber C B

Mist Eliminator N C

l
HEME Preheater N C

Off-Gas Jumpers C C

HEMEs N C

Filter Preheaters N C'

'

Prefilter Assemblies C C

; Postheater N C
!

Discharge Header N C,

Service Jumpers N C

Vitrification Cell Penetrations & isolation valves B B

Instruments; Controlling, Interlocked, &/or N C

Alarmed

Instruments; Monitoring Only N N.

,

1.2.9 Codes and Standards

All of the system equipment was designed and fabricated to
rigorous quality standards, thereby assuring that the hardware
would be safe for the intended applications. The codes and
acandards listed in Table 1.2-2 were implemented, as
applicable, during design and fabrication.

.

.

O
V>
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9!: Table '1,2-2:; :Applie'd Codes and Standards
,

Codes / Standards" : Title -

AISC Manual of Steel Construction

ANSI /ASME-NQA-1 Quality Assurance Program Requirements

ANSI /ASME N509 Nuclear Power Plant Air Cleaning Units and Components
,

ANSI /ASME N510 Standard for Testing of Nuclear Air-Cleaning Systems

ANS1 B16.5 Pipe Flanges and Flanged Fittings

ANSI /ASME B31.3 Chemical Plant and Petroleum Refinery Piping

ANSI B46.1 Surface Texture>

ANSI Y14.5M Dimensioning & Tolerancing
,

ASME B/PV Code Boiler and Pressure Vessel Code
Sec. II Material Specifications

Sec. V NDE
Sec. VIII Division 1, Pressure Vessels,

Sec. IX Welding & Brazing Qualification

ASTM A380 Cleaning Descaling Stainless Steel Parts, Equipment
and Systems

ASTM D 1056 Sponge and Cellular Rubber Products

AWS A.2.4 Symbols for Welding and NDE

AWS Dl.1 Structural Welding

HTRI Heat Transfer Research Institute

IEEE Standards Electrical Standards

TEMA Standards of Tubular Exchanger Manufacturers
Association

MIL-F-51068F Filter-Particulate, High Efficiency, Fire Resistant

MIL-F-51079C Filter Medium, Fire Resistant, High Efficiency
NEC National Electrical Code

SSPC-SP10 Steel Structures Painting Council Surface Preparation
Specification No. 10, Near-White Blast Cleaning

UBC Uniform Building Code

, UL-586 High Efficiency Air Filter Units

-

SD:0001599.01 Section 1
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('' 1.2.10 Reliability Assurance
V}

The following steps wars taken to assure the greatest
practical reliability for the system.

Fabrication materials were selected to provide the*
,

maximum resistance to corrosion from the in-cell and
procesa cuvironments. Because the principle corrosive
substance te which the equipment will be exposed is
nitric acid, sarfaces exposed to the cell environment and
to the process fluids were typically fabricated from
Type ?04L stainless steel. More exotic materials were
applied where anticipated process conditions warranted.

Fabrication materials were selected to provide the*

maximum resistance to radiation. The metal equipment is
not deleteriously affected by beta and gamma radiation. 1

Elastomers do deteriorate from exposure to beta and gamma )
radiation so application of diaphram operated valves was 1

minimized, and impact wrench operated valves were used.
,

Teflon also deteriorates from exposure to beta and gamma
radiation, so radiation resistant polyetheretherketone4

'

(PEEK) was used for certain valve internals, and
,

radiation resistant Viton was used for gasketing. Where
calculations revealed that Viton was not mechanically!

r-'s adequate, radiation resistant asbestos was used.'

)
Wear was minimized by minimizing use of rotating*

equipment.

Continuous operating capability was optimized by*

installing redundant, 100% capacity, spares for all
equipment expected to require periodic maintenance. This
included the HEME, Filter Preheater, and Prefilter
Assembly.

The potential for failure of non maintenance items, such1 *
'

as the vessel ventilation header, was minimized by
'

requiring radiographic verification of the quality of
100% of the fabrication welds.

|

4

O>s--
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; . } 2.0 DESIGN DESCRIPTION

2.1 3.uanaII;

i-
| The In-Cell Vessel Ventilation and Off-Gas Treatment System includes all

vessels, piping.. valves, and associated equipment required to collect,*

treat, and transfer process gases and vapors.from the melter and other
,

.in-cell equipment to the Out-of-Cell Off-Gas Treatment System.

To confine high radiation fields within the Vitrification Cell,2

profilters were located inside the cell.
,

; Redundant blowers in the Out-of-Cell Off-Gas Treatment System, and
j redundant off-gas trains, provide the means for the In-Cell Off-Gas

Treatment System to remain operating during routine equipment' '

J maintenance.

The list of all the individual items is appended. !

t
'

2.2 Unit onerations Descrintions
;
'

The major unit operations are as follows:

* Vessel Ventilation I
Quenching / Scrubbing l*

High Efficiency Mist Elimination jO
*

* Filtration;

2.2.1 Vessel Ventilation,

| Ventilation gases and vapors are collected into a single vessel
i vent header which directs the gases and vapors to a condenser.
| In the event that vacuum is lost in the SFCM, SFCM gases and
; vapors are also directed into the vessel vent header to
;. re-establish the vacuum.
,

| The gases and vapors from the vessel vent header are directed
into the shell side of the condenser. Closed Loop Cooling Water;

; is directed into the tubes, counterflow with the gases and

j vapors.

The condensate from the condenser flows by gravity through a i

i calibrated weir, and a liquid seal, to a header which sends the '

liquid to tank 8D-3 for subsequent processing by the IRTS.
Provisions are available to measure shall pressure, the shell.

side differential pressure across the tube bundle, and liquid
depth at the wier.-

The gases and uncondensed vapors are directed through a jumper to
; the In-Cell Off-Gas Treatment System.

Od Section 2.
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2.2.2 Quenching / Scrubbing

A. Submerged Bed Scrubber

L The SBS is designed for quenching and first stage
scrubbing of melter off-gases, cooling and condensation of,

melter vapor emissions, and interim storage of condensed
fluids and spent canister decontamination solution.

The SBS, shown schematically in Figure 2.2-1, uses water
to remove particulate and to quench the off-gases. It

functions by bubbling the off-gases through the water in a
bed packed with ceramic spheres. The rising bubbles of
off-gas cause the liquid to circulate up through the
packing. This simultaneously causes downward flow in the
annular space outside the packed bed as liquid from the
annular space replaces the liquid which is rising through
the bed. The packing breaks larger bubbles into smaller
ones to increase the gas-to-water contacting surface,
thereby increasing the particulate removal and heat
transfer efficiencies. The liquid circulation helps to
prevent a buildup of captured material in the bed by
constantly washing the material away. As the off-gases
cool, water vapor condenses and increases the liquid water
inventory. The excess water spills into the receiver,
thereby maintaining a constant liquid depth in the
scrubber. Heat absorbed by the water from the off-gases
is removed by the cooling coils as the water flows
downward in the annular space.

Oxides of nitrogen, NO , arriving at the SBS are primarily
in the form of nitric oxide (NO). As the off-gases are
quenched, the NO tends to react with oxygen to form
nitrogen dioxide (NO ).3

2 NO,i,,2 N0 ., + 0, i,, *i

NO is not soluble in water, but the NO, can dissolve into
the aqueous scrub according to the following chemical
reaction.

2 HN0 ni N0 ,33 NO ,, + H,0ni *
2 i2

Although the SBS was not specifically designed to remove
oxides of nitrogen, it does remove about 3% of the amount
entering with the off-gases.

Section 2 '
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B. Mist Eliminator |

' The mist eliminator consists of a mesh pad in a housing
mounted directly on the SBS off-gas exit nozzle flange,
Flange Z, plus a jumper that provides domineralized spray
water to flush the pad, and pressure differential
measurement across the pad during operation.

Off-gases enter from below the pad and exit from above.
The mist eliminator pad collects entrained droplets by
impaction against the pad fibers where they adhere and )
coalesce. The coalesced liquid flows by gravity back into
the SBS.

2.2.3 High Efficiency Mist Elimination

A. HEME Preheater

Energy is provided to the HEME Preheater as 480 V
electricity. Electrical energy la converted to thermal
energy in electric resistance elements, and the thermal
energy is transferred to the off-gases by forced
convective and radiative heat transfer.

Should the operations organization decide to employ the
HEME as a dry filter, the HEME Preheater would be used to .

elevate the temperature of the off-gas above its dew
point. The reference use for the HEME is mist
elimination, and this preheating option is not expected to
be routinely employed when treating radioactively
contaminated off-gas.

.

B. High Efficiency Mist Eliminator

The HEME receives off-gases from the HEME preheater. It
collects and coalesces entrained liquid droplets, and is
99.8 we.1 efficient for droplets 3 microns in diameter and
larger. Simultaneously it removes submicron particulate
from the gas.

Off-gas enters the center of the cylindrical pad from the
top and passes through the pad to the outside. Because
the pad is so large, the velocity of the gas through the
pad is slow. Due to Brownian movement, droplets and
particles contact the fibers of the pad where they collect
and coalesce. Collected particulate is carried to the
HEME drain lines by the gravity flow of the coalesced
liquids.

,

l
|
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NOTE: When the HEME Preheater is employed, the''

((s,-} HEME pad functions as a dry filter, and the
,

' particulate would be carried to the HEME
drain by the domineralized spray water used
to flush the pad after the differential

| ' . pressure becomes excessive.
J

The HEME vessels have drain lines which direct. coalesced
. liquid and spray water to the SBS.

,

2.2.4 Profiltration
,

f A. Filter Preheaters
,

The Filter Preheaters operate by the same principles
,

described for the HEME Preheater.'

| The filter preheaters are used to elevate the temperature
of the off-gas above its dew point to assure that no
condensation occurs on the profilter elements downstream.

;
'

B. Prefilter Assemblies
4

The Prefilter Assemblies capture dry particulate to retain
4
' radioactive contamination inside the vitrification cell.

This prevents significant contamination from reaching;
~~) off-gas treatment equipment located downstream, outsides'j

the vitrification cell, thereby allowing hands-on
'

maintenance there.

j. C. Heating

The original purpose of the "Postheater" was to elevate
4. the temperature of the off-gases above the dew point

sufficiently to assure that no condensation occurred in
,

the duct from the vitrification cell to the 01-14
'

4

Building. An entrainment separator and reheaters located
in the Out-of-Cell Off-Gas Treatment System to p.rotect the
HEPA filters there, made this heater redundant.

,

4

'

;

1

.

;

i
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2.3 Eauinnant Perforamnea characteristics

O2.3.1'' Vessel Ventilation

! Typical vessel ventilation condenser tube bundle performance is
: depicted in Figure 2.3 1. The curves are keyed to operation of
i the condenser with a clean tube bundle, while water is being
! boiled out of the CPMT at a rate of 18 L/ min (5 gym), and the ,

! condenser tubes are supplied with 380 L/ min (100 gym) of 16 *C I

| (60 *F) cooling water. Significant changes in these parameters
can alter the location and curvature of the lines in Figure

,

| 2.3-1.
1

The clean tubes of the condenser tube bundle have a surface area l

(1100 ft') and a demonstrated overall heat iof about 100 m8
! transfer coefficient (U.) of about 780 kJ/h m -C'8

i (38 Btu /hr-ft*-F') .
!
; -

.
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Figure 2.3-1: Vessel ventilation Condenser Tube Bundle
Performance

'
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The condenser weir calibration, ahell side pressure differentials, and tube side
' pressure differentials are given in Figures 2.3-2 through 2.3-4 respectively.

e
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Figure 2.3-2: Condenser Weir Calibration Curve,
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2.3.2 Quenching Scrubbing

Based upon non-radioactive testing at the West Valley .

i- Demonstration Project, test run SF-108, 99.4% (DF-160) of the
.

primary radionuclide of concern, Cesium-137, entering the SBS is
'

expected to be captured there. The variables affecting SBS t

; scrubbing efficiency are summarized in Table 2.3-1.
,

.
't

The theoretical rate at which scrub solution will accumulate in,

the SBS with changes in bed temperature and melter operating rate
is presented in Figure 2.3-5. The accumulation rate is also

,

dependent upon the amount of inleakage into the SBS. The
accumulation rate decreases as the amount of inleakage increases

'

because~ additional water vapor is carried out with the additional ,

effluent. The figure was developed assuming an inleakage rate of
,

; 24 mol/ min (20 SCFM).
|

The theoretical cooling water flow rates required to maintain |
desired SBS bed temperatures during normal operation, for various ;

cooling water temperatures, is presented in Figure 2.3-6. Actual |
i - cooling performance will change as fouling occurs on the coils.
; This figure assumes an overall heat transfer coefficient of

8

| 1.57 K7/h-m'-K (71.8 Btu /hr-ft -F"), which includes an allowance
! for some fouling, and a glass production rate at the melter of

i 30 kg/h (66 lb./hr).

! O);.(, The theoretical and measured closed loop cooling water pressure
losses through the SBS bed cooling coils and SBS receiver half-

; pipe jacket are presented in Figures 2.3-7 and 2.3-8
; respectively. The measured data are presented as discrete
I points; the theoretical data are presented as continuous curves.

*

> The solids withdrawal equipment has been demonstrated to be
capable of removing all but 0.1 litar (0.03 gal) of sludge from-

the bottom of a full scale scrubber section. The conditions
| under which the testing was performed are listed in Table 2.3-2.

Deviations from these conditions could result in less efficient
'

; solids removal.
.

i
1

a

!

i
!

3

'
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"Tabie(2?3-1NVariables: Influencing' SBS;ScrubbingLEfficiency "'

1 sol ' |iariEble : !EffectAN "

1. Aerosol Soluble aerosols are easily captured. Insoluble
Solubility aerosols are not so easily wetted and can

penetrate more easily.

2. Aerosol Size Experiments have shown that particles 0.3 to 0.7
microns are the most difficult to capture. For
smaller particles collection effeciency probably
increases due to effects of Brownian motion. For
larger particles, collection efficiency probably
increases due to effects of inertial impaction

3. Aerosol Soluble particle concentration at the outlet is
Concentration independent of the concentration at the inlet.

Thus, DFs for solubles are greater for higher
inlet concentrations. For insoluble particles,
higher inlet concentrations result in higher DFs,
probably due to agglomeration into larger, easier
to capture particles.-

4. Off-Gas Humidity Increased steam with the entering off-gas
increases collection efficiency. Steam
condensing on aerosols cause particles to grow in
size making them easier to espture. Steam
condensing on insoluble particles should wet them
making them easier to collect.

5. Pecking Shape Spheres are considered less likely to plug than
other packing shapes.

6. Packing Size For 10 mm (3/8") diameter packing, gas bubbles
remain discrete. For smaller, 3 mm (1/8")
packing, gas phase channels form in the bed which .

results in reduced scrubbing efficiencies.

7. Packing Depth Greater packing depths should always increase
collection efficiencies, but would also produce
increases in the pressure differential across the
bed.

,

I

.
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, Tab 1'ei2.3-lidarisblesfInfluencisg.SBS, Scrubbing.

,

Efficiency (Concluded)'

No.: Variabie': Effects '

8. Superficial Insoluble aerosol collection efficiency

Velocity "' decreases with increases in superficial
velocity, whereas soluble aerosol
collection is not affected. Reintrainment
increases for both soluble and insoluble aerosols
as the superficial velocity increases. The
superficial velocity should remain between 9 and
34 m/ min (30 & 110 ft/ min). "'

9. Scrub As the concentration of solubles in the scrub
Concentration increases, the reintrainment of the solubles

increase.
1

10. Surfactant Laboratory studies by PNL suggested a defoamer
Additive can eliminate re-entrainment, but full scale

testing at WVDP with surfactant concentrations of
O to 8000 ppm indicated negligible changes."'"

;

(1) PNL-5780, PNL-6035, PNL-6036
(2) Superficial velocity is defined as the volumetric flow rate at

standard conditions of non-condensible gases divided by the

'O cross-sectional area of the empty bed.

(3) At less than 9 m/ min (30 ft/ min) the recirculation characteristics
become unstable. Studies haven't been performed for over 34 m/ min
(110 ft/ min).'

(4) D.E. Carl et. al., West Vallev Demonstration Proiect Vitrification
Process Eauinment Functional and Checkout Testine of Systems

(FACTS). Draft Topical Report DOE /NE/44139-64, September 1990
.

|

4
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-Table 2.'3-2: Variables 1 Influencing SBS Solids Removal Efficiency"'

No . - Variable' Effects

1 Centering Nozzle Configuration
Number of nozzles 4 nozzles, evenly spaced. Use of only 3 is

ineffective.
Nozzle distance from wall 64 mm (2.5 in.)
Nozzle elevation Even with bottom head flange
Nozzle horizontal angle 0.083r rad (15*) right of center
Nozzle vertical angle 0.11r rad (20*) downward
Nozzle opening 7 mm (0.283 in.) diameter

2 Centering Nozzle Flow Rate 19 L/ min (5.0 gpm) per nozzle

3 Centering Nozzle Operating Withdrawal of solids is aided by
Frequency intermittent centering flow. Prior to

solids withdrawal, operation on a cycle of
10 minutes on and 10 minutes off for up to
16 hours is recommended. During withdrawal
of solids, operation on a cycle of 5
minutes on and 5 minutes off is
recommended. Effectiveness of other
operating scenarios has not been
determined.

4 Solids withdrawal head intake 130 mm/s (5.5 in/sec) or greater. Lower
slot velocity velocities can result in failure to remove

solids, or clogging of intake slots, or
both.

5 Minimum withdrawal jet flow 45 L/ min (12 gpm) minimum. Lower
velocities can result in failure to remove
solids, or clogging of intake slots, or
both.

_

(1) Walter Vaux, Centerine and Withdrawal of SBS Sludre in a Full-Scale.
Transnarent Test Scrubber, Test Report NWT-TR-078, Westinghouse Science and
Technology Center, March 1993

l

2.3.3 High Efficiency Mist Elimination

A. HEME Preheater

Normally, no energy is expected to be directed to the HEME
Preheater. When used, about 20 kW of energy will be
required to maintain an exit temperature of 85 *C (185 *F)
during steady state operation.

OiSection 2 |SD:0001599.02
|
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B. High Efficiency Mist Eliminators,

: (
'

Based upon non-radioactive' testing at the West Valley
Demonstration Project, test run SF 108, 97% (DF-30) of the
Cesium 137 entering the HEME is expected to be captured
there.

Experimentally determined pressure differentials across the
pad as a function of off-gas flow is given in Figure 2.3-9.-

! The variables affecting HEME performance are summarized in
Table 2.3-3.

,

The HEME spray unit design was based upon 280 kPa (40 psig)
domineralized water being delivered at 95 L/ min (25 gpa).

i

;

.i

.

4

1

:
:

| 8.

I
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i
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|
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Bigure 2.3-9: HEME Pad Differential Pressures
with Off-Cas Flow,
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Table 23 -3L -Variables. Influencing HEME Efficiency

No. Variable- EffectsL

1. Face Velocity The recozmnended range is 1.5 to 12 m/ min (5-40 ft/ min).
Higher face velocities will tend to strip droplets from the

; fibers causing reintrainment.
2. NO,"' Prolonged exposure to NO, gas can significantly reduce water

repellency of glass fibers, thereby increasing a tendency to
become plugged from water droplets.

3. Radiation"' Exposure to more than 350 kGy (35 x 10' Rads) can
significantly reduce water repellency of glass fibers
thereby increasing a tendency to become plugged from water,

droplets.i

(1) Burchsted, Fuller & Kahn, Nuclear Air Cleaning Handbook, ERDA-76-21, pp. 42-50

2.3.4 Prefiltration

A. Filter Preheaters

During normal steady state operation, about 20 kW of
electrical energy will be required to maintain an exit;

temperature of 85 *C (185 'F).

| B. Prefilters

The prefilter assemblies hold two HEPA filter elements in
series, each 99.97% efficient for retaining particles 0.3,

1

: microns in diameter. For particles greater than 0.3 I

; microns, capture is by impaction. For particles smaller
; than 0.1 micron, capture is by Brownian motion. For the

intermediate sizes, 0.1 to 0.3 micron, the HEPA is least
efficient.

|

The upstream element can collect approximately 2 kg f(4 lb..) of fine granular dust. i

i

NOTE: During FACTS testing, solids accumulated on
the in-cell HEPA element at a rate of
approximately 10 grams / day (0.02 lb./ day).
This suggests an assembly should be good for

; about 6 months of operation.

The differentimi pressure across a clean HEPA filter
element will vary in direct proportion to the gas velocity
through it.

4

Section 2
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Variables influencing HEPA filter element integrity are
listed in Table 2.3-2.,

4

C. Postheater

] No energy needs to be delivered to the Postheater.

|

|Tablk 21314[ Variables /Influencind HEPM Filterm 3ntiegrityi.

. Iki. VariableL Effects < !
,

1

120 *C (250 *F) continuously will not diminish efficiency |1. Temperature"' *

200 *C (392 *F) will gradually degrade Blu-Jele seal |
*

'

properties
340 400 *C (650-750 *F) for 15 min, will affect sealse

reducing efficiency no more than 3 %,

820 *C (1500 *F) can melt the fiberglass element ,
*

|,

2. Differential * 250 Pa (1 InWG) expected at rated flow when clean
Pressure"' * 2.5 kPa (10 InWG) continuously will not produce damage

5.0 kPa (20 InWG) continuously should not produce damagee;

17 kPa (2.5 psid) for 9 sec, more than a tornado should*

produce, should cause no damage
' * 19 kPa (2.7 psid) for 50 maec should be withstood

* 26 kPa (3.7 psid) for 50 msee may burst pleats.

: * 36 kPa (5.2 psid) for 50 msee produces extensive damage
~

* 57 kPa (8.2 psid) for 50 msec produces blowout~

3. NO,"' Prolonged exposure to NO, gases can significantly reduce |
water repellency of glass fibers thereby increasing tendency 1

to become plugged from water droplets

4. Radiation"' Exposure to more than 35 x 10' Rads can significantly reduce,

water repe11ency of glass fibers thereby increasing tendency
to become plugged from water droplets

1

(1) 24" x 24" x 11.5" Elements with 4 by 4 mesh face guards
(2) Flanders Nuclear Grade Hena Filters, bulletin No. 812C;

(3) Burchsted, Fuller & Kahn, Nuclear Air Cleaninn Handbook, ERDA-76-21, pp. 42-50

!'

1
4
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2.4 Equinment Arrangement -
-

I The In-Cell Vessel Ventilation and off-cas Treatment System components
! are arranged as shown in Figures 2.4-1 and 2.4-2. The equipment is
q arranged for ease of routine maintenance, and replacement of those
' components most likely to fail. The items requiring the most routine
j maintenance are the HENEs and the profilters. To permit flushing of a
j HENE pad, or replacement of a HEME pad, or replacement of a profilter,.
j without having to interrupt melter operations, redundant HEMEs and

profilters are installed in parallel trains that can be isolated by
] impact wrench operated isolation valves.
;

i The off-gas equipment is arranged to provide overhead access to the
2 isolation valves in the four off-gas jumpers and the two isolation

valves in the HEKE drain jumpers. This allows operation of these valves;

; by the impact wrench suspended from a crane hook.
I-
1 2.4.1 Vessel Ventilation
;

i The in-cell equipment of the Vessel Ventilation System is
; assembled as shown in Figure 2.4-3. The information found in
; this figure is also found in P&ID drawing 900-E-705 sheet 19,
i Vessel Vent System.

.
; The condenser is placed on the cell floor (Reference elevation

100'-0") so the seal loop in the condensate line can dip into the
;. pit. This seal loop isolates the vessel ventilation system from

the tank farm ventilation system.

; Sufficient vertical clearance between the top of the shall and
; the high position of the crans hooks is provided to permit

removal and replacement of the tube bundle.

| Sufficient overhead access to the isolation valve in the
| condenser drain jumper is provided to allow operation of the
: valve by an impact ench suspended from a crane hook.
|

e
# %,a

,

;

'

*%==.
i

: -- 4 ..

i h*

j
!

q |

1

1

i O
; Figure 2.4-1: Off-Gas & Vessel vent System Arrangement
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; 2.4.2 Quenching / Scrubbing
l

The Quenching / Scrubbing equipment located in cell is assembled as I
shown in Figure 2.4-4. The information found in this figure is !

expanded in P&ID drawing 900-E-705, Sheet 14, Primary Scrubber. j

isggb Section, and Sheet 15, Primary Scrubber. Receiver Tank.

i.

,

.
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Figure 2.4-4: Quenching / Scrubbing Configuration
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2.4.3 High Efficiency Mist Elimination

The High Efficiency Mist Elimination equipment located in-cell is
assembled as shown in Figure 2.4-5. The information found in
this figure is expanded in P&ID drawing 900-E-705, Sheet 21, 1

Melter Off-Cas System. Pre-Heater and HEMEs P&ID.

Sufficient vertical clearance is provided between the tops of the !
HEME housings and the high position of the crane hooks to permit j
removal and replacement of the HENE pads.

|
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Figure 2.4-5: Hi;ia dfficiency Mist Elimination Configuration
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12.4.4 Profiltration

'

The Profiltration equipment located in-cell is assembled as shown !in Figure 2.4-6. The information found in this figure is '

expanded in P&ID drawing 900 E-705, Sheet 22, Vessel Offras
Filters and Heaters Process and Instrument Diarram.

For ease of profilter changeout, the profilter assemblies are
mounted over the equipment to which they connect. In addition,
the jumpers that are used to monitor the differential pressure
across the profilter elemer.cs are attached to the adjacent pieces
of equipment. This allows removal and replacement of the
profilter assemblies without having to remove other pieces of
process equipment or instrumentation jumpers.
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lFigure 2.4 6: Profiltration Configuration
!
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- 2.5 Equipment Descriptions

j For corrosion resistance against nitric acid fumes and solutions, the
| fabrication materials used for surfaces of equipment exposed'to the
} vitrification cell environment, and to process fluids, is generally

Type 304L SS. The structural supports are made from carbon steel,

; painted with yellow Carboline Phenoline 305 primer and gray carboline
i Phenoline 305 finish.

The structural supports rest on the vitrification cell apron floor
1 embeds and are anchored with 27 mm (1-1/16") diameter studs.

,

| To avoid galling of threaded stainless steel nuts, free nuts not
i directly exposed to the corrosive process environment are made from

carbon steel (ASTM A194-84a). To assure the associated studs have yield
| properties greater then the nuts, and can withstand the torque from the

impact wrench, they are made from carbon steel (ASTM A193-85b).'

!

) Many items are fastened together by the process and electrical Purex
! connectors shown in Figures 2.5-1 and 2.5-2.
i

l An impact wrench is used to connect and disconnect the Purex connectors,
; and to open and close the isolation valves in the system. The wrench is
{ suspended horizontally or vertically from a crane hook, employs a ,

51 mm (2") hexagonal socket, and applies 750 N-m (550 ft-lb,) of torque.

|O a.
~.

1

j ,,

Lm -1 .

9.
:

'.; .
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-
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; Y |

ip<

1

Figure 2.5-1: Purex Process Connector )
i

i
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Figure 2.5-2: Purex Electrical Connector

92.5.1 Vessel Ventilation

The vessel ventilation components are identified in the appended
equipment list.

A. Vessel Ventilation Header

The vessel ventilation header is located on a hedge 'felow.

the crane rails near the top of the vitrification cell
walls. It rests on adjustable supports that allowed
installation at a slope of 10 man /a (1/8 inch /ft) so
liquids will drain to the condenser. There is no
provision to remotely readjust the supports.

The header is made from seamless 150 mm (6" Sch 40) Type
304 SS pipe, with a corrosion allowance of 1.6 mm (1/16").

Stresses in the header due to thermal expansion and
contraction over the design temperature range are
accommodated by six, permanently installed expansion
joints made from Type 304L SS. They are protected from
physical abuse by external covers, and from accumulations
of particulate by internal sleeves.

Section 2
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Provisions are made to monitor and control the pressure in
the header. As required, it can be flushed by solutions2

from the cold chemical system.

The header is designed for the following conditons:

Temperature 13 to 260 *C (55 - 500 "F)
Pressure 210 kPa (30 psig)
Vacuum 30 kPa (120 InWG)

i Flow 45 m / min (1600 ACEM)2

,

The header was fabricated to SMCI drawings 26901
through 26905. Hanford drawings H-11-7332 and H-11-7391
describe the spool pieces connecting the header to the'

,

condenser,

B. Condenser
,

The vessel ventilation condenser, shown schematically in
Figure 2.5-3 is a vertical, 3 CJ/h (3,000,000 Btu /hr)!

shell and U-tube heat exchanger. The condenser shell was
fabricated to SMCI drawings 29001 and 29002. Connecting
service jumpers are described by Hanford drawings
H-11-7443, H-11-7444, H-11-7445 and H-11-7446.

- The shell is made of Type 304L SS with a corrosion
allowance of 1.6 mm (1/16"), is 762 mm (2'-6") in 1

'

diameter, is 3400 mm (11') hi h, and rests on a5
1200 mm (4') skirt. The empty shell, with vessel head,
weighs 1.8 Mg (3980 lb,). ,

I

The condenser is self supporting on a circular, 1.32 m '

; (4'-4") diameter lower base plate made from Sl ian (2")
Type 304L SS plate. There are guide pins and studs in the
lower base plate to facilitate remote installation and
fastening of the condenser. The lower base plate is*

welded to a floor embed. l,

The shell is ASME "U" stamped, and is designed for the
following conditons.'

Temperature 185 "C (365 "F)
i Pressure 210 kPa (30 psig) !
! Vacuum 30 kPa (120 InWG)

Pressure Diff. (max.) 7 kPa (1 psid)

Flow (inlet) 45 m'/ min (1600 ACEM)

f'\V Section 2
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|The tube bundle is desc-ibed by JFD Tube & Coil Products
drawing 89169. It consists of 343, Type 304L SS, 19 mm
(3/4") diameter, 1.2 mm thick (18 BWG), tubes in a "U"
configuration extending 2390 mm (7'-10") down from the top
flange of the condenser shell. The drained tube bundle
weighs 1.28 Hg (2830 lb.) . When filled with water it
weighs 1.63 Hg (3585 lb.). Two lifting bails are provided
on the top of the tube sheet for handling.

|

The tube bundle head is ASME "U" stamped, and the bundle 1

is designee for the following conditons. |

Temperature 185 *C (365 *F)
Pressure 690 kPa (100 psig)
Pressure Diff. (max.) 34 kPa (5 psid) ,

Flow (max.) 490 L/ min (130 gpm) |

C. Non-Condensibles Jumper

The non-condensibles jumper is 100 mm (4") in diameter, is.

made from Type 304L SS, and has a corrosion allowance of
1.6 mm (1/16"). It holds an air operated, butterfly, i

pressure control valve and an RTD for temperature |
indication and condenser control. It rests on Condenser |

Nozzle B and Mist Eliminator Nozzle C. |

The jumper is described by Hanford drawing H-11-7442 and
is designed for the following conditions.

Temperature 177 *C (350 *F)
Pressure 207 kPa (30 psig)

Vacuum 30 kPa (120 InWG) -

Flow 20 m / min (700 ACH4)2

> . Service jumpers from the Stub Wall for the RTD and,

pressure control valve are described by Hanford drawings
H-11-7437 and 900D-6563 respectively.

D. Condensate Drain

The condensate drain includes the jumper from the bottom )
of the condenser to the stub wall, the penetration through'

the stub wall, the seal loop jumper, and the demineralized l

water jumper to the seal loop. The sections which carry 1

condensate are made from seamless 76 mm (3" Sch 40), Type !
304 SS pipe. {

l

l

I
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The jumper from the condenser to the stub wall has an
( isolation valve which is operated from overhead by the

impact wrench, and is described by Handord drawing
H-11-7441.

The seal loop jumper, which provides a liquid seal of 10
kPa (40 InWG) between the condenser and tank 8D-3 to
isolate the condenser from the tank farm ventilation
system, is described by Hanford drawing H-11-7385. It has
a domineralized water inlet to allow flushing toward tank
8D-3 when the isolation valve is closed.

.

The domineralized water jumper to the loop seal is
' described by Hanford drawing H 11-7386.

The condensate drain is designed for the following
conditions.

,

'

Temperature 170 *C (338 'F)
Pressure 690 kPa (100 psig)
Flow 1100 L/h (300 gph)

err a
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; Figure 2.5-3: condenser
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i 2.5.2 Quenching / Scrubbing

Quenching and initial scrubbing is accomplished by the SBS, shown;

in Figure 2.5-4. It is comprised of a scrubber vessel and a
'

receiver vessel which completely envelopes the scrubber vessel.
j It stands on four 610 mm by 610 mm (24" x 24") rectangular
i support pads which rest on, and are bolted to, a steel platform
; that is bolted to the floor of the vitrification cell pit.
:
.

| When empty the SBS weighs about 6.89 Mg (15,200 lb.), and when
filled with water about 17.5 Mg (38,600 lb.). Jumpers provide
solution transfer capabilities and access to instrumentation and
utility services.

; The SBS was designed for the following conditions, is ASME code
stamped, and is described in Westinghouse Electric Corp. drawings;

j 1990E31 through 1990E46.

Temperature 300 *C (572 *F),

Pressure (Vessel) 40 kPa (6 psig)
(Exchangers) 550 kPa (80 prig)-

Vacuum 25 kPa (100 InWG)
:
'
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; Figure 2.5-4: Submerged Bed scrubber
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A. The SBS Scrubber Vessel

| The scrubber consists of two concentric right cylindrical
vessels made from 9.5 mm (3/8") Hastelloy C-22. with 1.6 mm
(1/16") corrosion allowances. (Hastelloy C-22 was selected.

j to resist corrosion from the scrub solution which may
contain a small amount of mercury, received as vapor from;

j the melter.)
j
i The inner vessel contains the bed, is 1200 ma'(4') tall,

| 910 mm (3') in diameter, and is constantly flooded with
the water contained by the outer vessel. An Inconel 690

i bed support / gas distributor plate forms the bottom.
: (Inconel 690 was selected for corrosion resistance to the

high temperature off-gases.) It houses a $10 L (18 ft'),
' bed of 9.5 mm (3/8") diameter ceramic sphere packing. A
; packing hold-down screen is located at the open top.

Off-gases are introduced through a 250 mm (10") diameterE .

i Inconel 690 downconer entering from the top and
i discharging at the bottom of the bed. The bed is remotely

| removable through the large flanged head in the receiver
i vessel.
.

| The outer vessel is 1640 mm (5'-4") tall and 1830 mm (6')
| in diameter with a capacity of 3.3 m (880 gal) when the2

'

bed is installed. The solid bottom is dished to
i facilitate near complete evacuation by jet transfer. It

; is open at the top, and is kept filled with water.

j The scrubber contains cooling coils, in the annular space

; outside the bed, having a design heat load of about 250
; MJ/h (237,000 Btu /hr).

! A system is provided to withdraw water from the' receiver,
then re-inject it through nozzles near the bottom of the4

! scrubber to scour undissolved solids from the bottom and
; to create a swirling motion. The swirling motion is
;. designed to draw the undissolved solids to the c, enter of
L the bottom dished head. A jet, with its suction head
j- located over the center of the bottom head, is designed to
j transfer both liquid and accumulated solids to the CFMT in

the Primary Process System (System 63I).
i
# Instrumentation to measure temperature, vapor space
| pressure, liquid specific gravity and liquid depth are

: provided.
.

1

i-
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B. The SBS Receiver Vessel

The maximum operating volume of the receiver is 5.5 m'
(1450 gal), enough to hold all condensation anticipated
for one melter waste feed preparation cycle. It is a
right cylindrical vessel, 2440 mm (8') in diameter and
3350 mm (11') tall, with a dished bottom to allow near
complete evacuation by jet transfer. It is fabricated
from Haste 11oy C-22, and has a corrosion allowance of 1.6
mm (1/16"). (Haste 11oy C-22 was used to preclude pitting
and crevice attack from the steall amount of mercury which
may be in the waste and which could collect in the SBS.)

The vessel includes a half-pipe jacket to cool the fluid
below 40 *C (104 *F) before jet transfer. The half-pipe
jacket has a design duty of about 71 MJ/h (67,500 Btu /hr).

i

i A system is provided to withdraw water from the receiver,
'

then re-inject it through nozzles near the bottom of the
receiver to scour any undissolved solids from the bottom
and to create a swirling motion. The swirling motion is
designed to draw the undissolved solids to the center of
the bottom dished head. A jet, with its suction head
located over the center of the bottom head, is designed to
transfer both liquid and any accumulated solids back to
the scrubber.

Instrumentation is provided to measure temperature, vapor
space pressure, liquid specific gravity and liquid depth.

C. SBS Service Jumpers

The jumper that directs cooling water to the cooling coils
in the scrubber is made from 76 mm (3" Sch 40S) Type 304L
SS pipe. It was designed as shown in Hanford drawing
H-11-7421 for 550 kPa (80 psig) and 43 *C (110 *F).

The jumper that returns water from the cooling coils in
the scrubber is made from 76 mm (3" Sch 40S), Type 304L SS
pipe. It was designed as shown in Hanford drawing
H-11-7384 for 690 kPa (100 psig) and 35 *C (95 *F).

The jumper that provides the scrubber temperature sensing
is made from 25 mm (1" Sch 40S), and 12 mm (1/2" Sch 80s),
Type 304L SS pipe, flex hose, and a thermocouple wire
which extends into the SBS at nozzle D. It was designed
as shown in Handord drawing H-11-7422.
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4

/~'\ The jumper that provides taps to monitor scrub solution
; N I. specific gravity and depth in the scrubber is made from 133

am (1/2" Sch 80S), Type 304L SS pipes. It-was designed as'

| shown in Hanford drawing H 11-7426 for 345 kPa (50 psig)
j and 35 *C (95 *F).
:
i

.

NOTE: As the result of a scrubber bottom redesign,
the lower dip tube was shortened to enableI

; installation of the jumper. Hence, the
vertical separation of the ends of the two

3 immersed tubes is only 180 mm (7"), as
opposed to the customary'250 mm (10").

[ The jumper that holds the pump and motor for the SBS
solids centering equipment is made using 38 mm (1-1/2" Sch

<
j 40S) Type 304L stainless steel pipe for fluid transfer

service. The pump is a 150 L/ min (40 gpa), self-priming;

centrifugal pump with Type 316 stainless steel casing and'

impeller. The motor is a 1.1 kW (1-1/2 hp) 1800 rpm, 460'

i volt, 3 phase, 60 Hz, electrical induction motor. The ,

jumper was designed as shown in WVNS drawing 900D-5737.

1 The jumper that provides electrical service to the motor
for the solids centering equipment uses 50 mm (2") flex.

) hose and 50 mm (2" Sch 40) Type 304L stainless steel pipe
:f for conduit. It was designed as shown in WVNS drawing
| 900D-5738.

i The chemical addition jumper to the scrubber is made from
51 mm (2" Sch 40S), Type 304L SS pipe. It was designed as

,

' shown in Hanford drawing H-11-7418 for 550 kPa (80 psig)
. and 102 *C (216 *F).

! The receiver to scrubber jet assembly is made from 51 mm
j (2" Sch 40s), Type 304L SS pipe. It was designed to

transfer 95 L/ min (25 gym nominal). It was designed as,

shown in Hanford drawing H-11-7336 for 690 kPa (100 psig)
,

and 179 *C (338 *F).
:
! The jumper that directs steam to the receiver-to-scrubber

jet is made from 51 mm (2" Sch 40S), Type 304L SS pipe.,

It was designed as shown in Hanford drawing H-11-7429 for,

j 690 kPa (100 psig) and 170 *C (338 *F).

d

.

.
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The jumper assembly that directs the liquid drain from the
HEMEs into the SBS receiver vessel is made from 51 mm (2"
Sch 40S), Type 304L SS pipe. It includes two seperate

2000 mm (80") seal loops, one for each HEME drain, and two
seperate connectors for adding demineralized water to
flush the two seal loops. It was designed as shown in
Hanford drawing H-11-7431 for 550 kPa (80 psig) and 43 *C
(110 *F).

The jumper that delivers domineralized water to flush the
.

seal loop in the drain from HEME #1 is made from 51 mm (2"
Sch 40s), Type 304L SS pipe. It was designed as shown in,

Hanford drawing H-11-7432 for 550 kPa (80 psig) and 102 *C
(215 *F).

The jumper that delivers dcmineralized water to flush the
seal loop in the drain from HEME #2 is made from 51 mm (2"
Sch 40S), Type 304L SS pipe. It was designed as shown in
Hanford drawing H-11-7433 for 550 kPa (80 psig) and 102 *C
(215 *F).

.

The jumper that directs water to the receiver half-pipe
jacket is made from 51 mm (2" Sch 405), Type 304L SS pipe.
It was designed as shown in Hanford drawing H-11-7427 for
550 kPa (80 psig) and 43 *C (110 *F).

The jumper that returns water from the receiver half-pipe
jacket is made from 51 mm (2" Sch 405), Type 304L SS pipe.
It was designed as shown in Hanford drawing H-11-7428 for

.-

550 kPa (80 psig) and 43 *C (110 *F). !
1

The jumpsr that provides receiver temperature sensing is 1

made from flex hose, 25 mm (1" Sch 405) pipe and |
daermocouple wire that extends into the SBS at nozzle E. |
It was designed as shown in Hanford drawing H-11-7417 for |

35 *C (95 *F).

The jumper that provides taps to monitor solution specific
gravity and depth in the SBS Receiver is made from 13 mm
(1/2" Sch 40S), Type 304L SS pipes. It was designed as
shown in Hanford drawi.g H-11-7419 for 345 kPa (50 psig) 1

and 35 *C (95 *F). |

The chemical addition jumper to the receiver and is made
from 51 mm (2" Sch 40S), Type 304L SS pipe. It was-

designed as shown in Hanford drawing H-11-7424 for 550 kPa
(80 psig) and 99 *C (210 'F) .
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* - The jet assembly that transfers liquid from the SBS
.

ireceiver to the waste header has a seal pot on the'

discharge end. The jumper is made from 51 mm (2" Sch
40S), Type 304L SS pipe, and the seal pot is made from 208
um (8" Sch 40S), Type 304L SS pipe and pipe caps. It was

,

j sized to transfer 95 L/ min (25 gpa nominal), and was
designed as shown in Hanford drawing H-11-7389 for 690 kPaa

(100 psig) and 170 *C (338 'F).
2

The jumper that delivers steam to the SBS reveiver to
waste header jet is made from 51 mm (2" Sch 40S), Type

i 304L SS pipe. It was designed as shown in Hanford drawing '

,

H-11-7395 for 690 kPa (100 psig) and 170 *C (338 'F).

The SBS Receiver Sampler was designed as shown in PNL
drawings 288-01, 288-02, 289-01 and 289-02, and Hanford

|
drawing H-11-7425. The jumper providing utility service
to the sampler is described by Hanford drawing H-11-7655.>

!

i D. Mist Eliminator Housing and Element

i The mist eliminator housing,'shown in Figure 2.5-5, is
made from Type 304L SS pipe which includes a corrosion

,

j allowance of 1.6 mm (1/16"), and weighs 515 kg (1135 lb.).
' The body is made from 460 mm (18" Sch 40S) pipe, and the
; j- inlet and outlet ducting is from 150 mm (6" Sch 40s) pipe.
2

p The liquid return line is 25 mm (1") pipe that is sloped
! downward from the bottom of the housing into the SBS, and

is equipped with a liquid seal at the end inside the SBS.
: Gases and vapors from the vessel ventilation condenser are
! accepted into the mist eliminator discharge through a 102

mm (4") Purex connector..

2

The pad is a 152 mm (6") thick, knitted mesh pad with a
; 356 mm (14") diameter exposed face. It is made from Type
1 304L stainless steel wire and structurals. The pad is

designed totainimize fouling, and consists of four pads in'

series with each successive pad having a greater packing
density. 'the packing densities are 53 80, 144 and,

2 8173 kg/m (3.3, 5.0, 9.0 & 10.8 lb./ft ) respectively. The !

design face velocity is 2.4 m/s (8 ft/sec). The minimum
; and maximum acceptable face velocities are 1.5 and 3.4 m/s

(5 & 11.3 ft/sec) respectively.

|
The spray nozzle is a wide angle, full cone nozzle i

fabricated from Type 304 SS. Vendor literature describing |
the spray nozzle is appended.'

,
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lThe mist eliminator meets the requirements of ANSI /ASME !N509-1980, bears an ASME "U" stamp, and is designed for
the following conditions: ,

'

I
Flow (pad) 13 m*/ min (466 ACIM)

(housing) 28 m*/ min (1000 ACIM)
Pressure 207 kPa (30 psig)

! Vacuum 30 kPa (120 InWG)
Temperature 121 *C (250 'F)
Density (off-gas) 1 kg/m' (0.06 lb./ft') !

Rel. Humidity (off-gas) 100 %
Entrained Moisture 64 g/ min (0.14 lb./ min)Particulate 340 g/h (0.74 lb./hr)Efficiency (5 pa) 93+1
Life Dose 26 kcy (2.6 10** Rada)
Press Diff. (clean) 250 Pa (1 InWG)
Housing Leak Rate 2.6 sol / min m' (0.2 SCIM/ft )8

(max. at 2.5 kPa (10 InWG))

The mist eliminator was fabricated to SMCI drawing 27101, |

and it rests directly on the Type 304L SS flange of SBS
i

Nozzle Z, and the discharge rests in a Type 304L SS " pipe i
saddle" on the stub wall.

|

E. Spray and Pressure Tap Jumper '

The jumper that delivers domineralized water to the spray
nozzle, and that monitors the pressure differential across
the mist eliminator pad, is made from 13 mm (1/2' Sch
405), Type 304L SS pipes. It was designed as shown in
Hanford drawing H-11-7434 for 690 kPa (100 psig) and 35 *C
(95 'F).

l
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Figure 2.5-5: Mist Eliminator
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2.5.3 High Efficiency Mist Elimination

A. HEME Preheater

The HEME preheater includes the housing with heating
element bundle,' a jumper to provide electrical energy, and
a jumper to provide temperature measurement.

HEME Preheater Housing and Element Bundle*

The HEME Preheater housing is made from Type 304L SS, has
a corrosion allowance of 1.6 mm (1/16") and weighs 805 kg
(1775 lb.) without the element. A blind flange can be used I
to remotely seal.the housing to operate the system without
the heating element installed..

The HEME preheater housing meets the requirements of
ANSI /ASME N509-1980, bears an ASME "U" stamp, and is
designed for the conditions below. I

l

2Flow 37 m / min (1100 ACFM)
Pressure 207 kPa (30 psig)
Vacuum 30 kPa (120 InWG)
Temperature 121 *C (250 *F)

2Density 1 kg/m (0.06 lb./ft')
Rel. Humidity 100 %

O Entrained moisture 180 g/ min (0.39 lb./ min)
Particulate 18 g/h (0.04 lb./hr)
Life Dose 26 kCy (2.6 10** Rads)
Press. Diff. (max.) 250 Pa (1 InWG)
Housing Leak Rate 2.6 mol/ min-m (0.2 SCFM/ft )8 8

(max. at 2.5 kPa (10 InWG))
i
. The HEME Preheater was fabricated to Hunter drawing 27401
! and it rests on its own steel structural support.
4

The interchangeable, 50 kW, electrical resistance heating
element bundle weighs 238 kg (525 lb.), is operated with
480 V, 3 phase, electrical energy, and is sheathed in*

Incoloy for.high temperature corrosion resistance. The
element bundle can be remotely removed from the housing,
and replaced. It is balanced to maintain a vertical

orientation of 113 mm (il/2") with the vertical centerline
when suspended by its bail. The element bundle assembly
is detailed in SMCI drawings 27801 and 27802. Vendor.

literature describing the heating element bundle is
appended.

Service Jumpers*

i

'
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The jumper that delivers electrical energy to the HEME
preheater heating element bundle is made from 51 mm (2")
flex hose. It was designed as shown in Hanford drawing
H-11-7435.

The jumper that provides temperature sensing is made from |1020 mm (40") of 76 mm (3") flex hose, and a thernovell l

that extends down through nozzle D about 380 mm (15"). It
was designed as shown in Hanford drawing H-11-7436.

i

lSupport Assembly*

The HEME Preheater support weights 494 kg (1090 lb.) and
provides direct support for the HEME preheater only. The
assembly was fabricated to SMCI drawings 29701 through
29707.

B. Off-Cas Jumper to HEME fl

The off-gas jumper from HEME preheater flange B1 weighs
320 kg (706 lb,), and spans 1120 mm (3'-8") to flange A of
HEME fl. It is made from seamless 150 mm (6" Sch 40S),
Type 304L SS pipe, and a 150 mm (6"), 1.0 MPa (150f), full

,

port bell valve. The valve is fabricated from Type 316L
SS and radiation resistant PEEK seats & bearinge, and
Grafoil packing. It was modified for operation from
overhead by the impact wrench. Vendor literature
describing the valve is appended.

The jumper is designed to the following conditions, and
fabricated to SMCI drawin6 27201.

Temperature 121 *C (250 *F)
Pressure 280 kPa (40 psig)
Vacuum 30 kPa (120 InWG')
Flow 37 m'/ min (1300 ACEM).

The jumper is supported by HEME Preheater Nozzle B1 and
HEME nozzle A.

C. Off-Gas Jumper to HEME #2

The off-gas jumper from HEME preheater flange B2 weighs
322 kg (710 lb.) and spans 1190 sun (3'-11") to flange A of
HEME (2. It is made from the same materials, and to the
same specifications, as the off-gas jumper to HEME fl. It
is supported by HEME Preheater Nozzle B2 and HEME
Nozzle A.
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D. High Efficiency Mist Eliminator 63-T-033

The HEME is depicted schematically in Figure 2.5-6.
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Figure 2.5-6: High Efficiency Mist Eliminator

~ HEME Vessel, Element and Spray Unit*

The HEME vessel; a cylindrical vessel 1070 mm (3'-6") in
diameter, 4060 mm (13'-4") tall, with a base 610 mm (2')
high; was fabricated to SMCI drawings 27301 through 27303.
Made from Type 304L SS with a corrosion allowance of 1.6

t

f
am (1/16"), it weighs 2.75 Mg (6,160 lb.) empty and 3.90 Mg
(8,590 lb.) assembled excluding water. The volume to the
top of the element is about 2.8 m (750 gal). The total2

vessel volume is about 3.3 m' (860 gal).
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The vessel is self supporting, resting on a circular, 1680
mm (5'-6") diameter, lower base plate made from 51 mm (2") ,

Type 304L SS plate which uistributes the weight onto the )
floor embeds.

,

The HEME pad is 760 mm (2'-6") diameter, 3050 mm (10')
tall, with a woven wire screen and wound glass fiber
element. The pad is enclosed by a woven screen of Type 1

316L SS. The pad asceably can be remotely removed and
replaced. The pad is detailed in Koch drawing
32053-A-00-01 which is appended. j

The spray unit is a 3660 mm (12') vertical lance made from
a 51 mm (2" Sch 40S), Type 304L SS pipe. It holds 15
stainless steel, wide angle, full cone, spray nozzles
positioned to deliver a spray of droplets to the inside
surface of the HEME pad. Vendor literature describing
these nozzles is appended.

The HEME vessel meets the requirements of ANSI /ASME
N509-1980, bears an ASME "U" stamp, and is designed for
the following conditions.

Flow (vessel) 37 m / min (1300 ACE) I2

2(element) 23 m / min (818 ACM) i

Pressure 280 kPa (40 psig) |
Vacuum 30 kPa (120 InWG) !

Temperature 121 *C (250 *F) |

Density 1 kg/m* (0.06 lb./ft )2
Rel. Humidity 100 %
Entrained moisture 180 g/ min (0.39 lb./ min)
Particulate 18 g/h (0.04 lb./hr)
Life Dose 26 kGy (2.6 10** Rads)
Pressure Diff. 2.5 kPa (10 InWG)

(pad saturated)

Service Jumpers*

~

The jumper to the caps that monitor differential pressure,

'
across the pad, and the liquid level in the bottom of the

.

vessel, is made from 13 mm (1/2" Sch 40S), Type 304L SS |pipes. It was designed as shown in Hanford drawing H-11- i
7447 for 207 kPa (30 psig) and 121 *C (250 *F). I

,

i The jumper that directs domineralized water to the spray
unit is made from 51 mm (2" Sch 40S) Type 304L SS pipe.
It was designed as shown in Hanford drawing H-11-7448 for
550 kPa (80 psig) and 100 *C (212 *F).
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The jumper that directs chemical solutions to the HEME
"

vessel is made from 51 mm.(2" Sch 40S), Type 304L SS pipe.
i It was designed as shown in Hanford drawing H-11-7449 for

550 kPa (80.psig) and 100 *C (212 *F).
:

The drain jumper from the bottom of the HEME vessel to the
.

stub wall includes an isolation valve. The jumper is made :

from 51 mm (2" Sch 40S). Type 304L SS pipe. The valve is !

iJ a 51 mm (2*), SS, full port, ball valve with polyethylene
seats and seals, which is designed to be operated using ,

the impact wrench. The jumper. was designed as shown in I
Hanford drawing H-11-7439 for 207 kPa (30 psig) and 121 *C I

(250 *F). :
,

: 1

E. High Efficiency Mist Eliminator 63-T-036'

4

* HEME Vessel and Element

| The description and design specifications for HEME
63-T-036 are the same as for HEME 63-T-033.

Service Jumpers*

i

The jumper to the taps that monitor the differential'

pressure across the pad and the liquid level in the bottom
* of the vessel is made from 13 mm (1/2" Sch 40s), Type

304L SS pipe. It was designed as shown in Hanford drawing.

{ H-11-7452 for 207 kPa (30 psig) and 121 *C (250 *F).

The jumper that directs demineralized water to the spray
unit is made from 51 mm (2" Sch 40S), Type 304L SS pipe.'

i It was designed as shown in Hanford drawing H-11-7450 for
! 550 kPa (80 psig) and 100 *C (212 *F).

| The jumper that directs chemical solutions to the HEME
vessel is made from 51 mm (2" Sch 40S), Type 304L SS pipe.

! It was designed as shown in Hanford drawing H-11-7451 for
i 550 kPa (80 psig) and 100 *C (212 *F). )

I'

| The drain jumper from the bottom of the HEME vessel to the |
stub wall includes an isolation valve. The jumper is made
from 51 mm (2" Sch 40S), Type 304L SS pipe. The valve is<

a 51 mm (2"), SS, full port, ball valve with polyethylene ;

: seats and seals, which was modified to be operated using '

the impact wrench. The jumper was designed as shown in
Hanford drawing H-11-7438 for 207 kPa (30 psig) and 121 *C.

| (250 *F).
p
,

,
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; 2.5.4 Prefiltration

A. Filter Preheater 63-E-0346

The filter preheater consists of a housing and element,

! bundle, a jumper providing electrical energy to the
element bundle, a jumper to monitor the pressure upstream

-

! from the profilter, and a jumper with temperature
; instrumentation.
!

The filter preheater is shown schematically in
Figure 2.5-7.
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Figure 2.5-7: Filter Preheater, Profilter, Off-Cas Jumper to
Postheater, and Postheater
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Filter Preheater Housing and Element Bundle*

The housing, made from Type 304L SS, has a corrosion |

. allowance of 1.6 mm (1/16") and weighs 712 kg (1570 lb.) .
j It meets the requirements of ANSI /ASME N509-1980 bears an

ASME "U" stamp, and is designed for the conditions below.-

Flow 42 m'/ min (1500 ACFM)
i Pressure 280 kPa (40 psig)

Vacuum 30 kPa- (120 InWG)
| Temperature 121 'C (250 *F) !
} Density 1 kg/m'' (0.06 lb./ft') |

Rel. Humidity 100 %' <

Entrained Moisture 36 g/ min (0.08 lb./ min)
i Particulate 680 mg/h (1.5 10-2 lb./h)
| Life Dose 26 kCy (2.6 10** Rads)
! Press. Diff. (max) 250 Pa (1 InWG)

. Housing Leak Rate 2.6 sol / min-m (0.2 SCFM/ft*)2

(max, at 2.5 kPa (10 InWG)) |
i

4
J

; The filter preheater housing was fabricated to SMCI
drawing 27501 and is supported by the same structural

; assembly that supports the service wall.

; The heating element bundle is the same as, and
interchangeable with, those of the HEME preheater and thei g

!- other filter preheater.

Service Jumpers*
,

| The jumper directing energy to the element bundle is made
from flex hose and was designed as shown in Hanfordi

,

drawing H-11-7453.,

2

The jumper for monitoring the pressure upstream from
Profilter 63-T-035 is made from 13 mm (1/2" Sch 40S), Type;

304L SS pipe. It was designed as shown in Hanford drawing'

i H-11-7454 for 207 kPa (30 psig) and 121 *C (250 *F) .
:

The jumper used to measure the temperature of the
: off-gases downstream from the heating element holds an RTD ,

'
which extends 460 mm (l'-6") into the housing. The jumper
was designed as shown in Hanford drawing H-11-7455.,

|

}

i

!
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B. Filter Preheater 63-E-037

Filter Preheater Housing and Element Bundlee

The description and specifications for Filter Preheater
' 63-E-037 housing is the same as for Filter Preheater

63-E-034 housing, except that it weighs 753 kg (1660 lb.) .

The heating element bundle is the same as, and
interchangeable with, those of the HEME preheater and the

; other filter preheater.
1

,

Service Jumpers*

The jumper directing energy to the element bundle is made
from flex hose and was designed as shown in Hanford
drawing H-11-7458.

.

The jumper for monitoring the pressure upstream from.

Prefilter 63-T-038 is made from 13 mm (1/2" Sch 40S), Type
304L SS pipe. It was designed as shown in Hanford drawing
F-11-7457 for 207 kPa (30 psig) and 121 *C (250 *F).

,

The jumper used to measure the temperature of the
off-gases downstress from the element holds an RTO which
extends 460 mm (l'-6") into the housing. The jumper was
designed as shown in Hanford drawing H-11-7456.

'

C. Prefilter 63-T-035

The profilter assembly, without elements, weighs 803 kg |

(1770 lb.) . It consists of a housing made from Type 304L
,

SS with no corrosion allowance, a perforated flow l

straightening baffle, and two HEPA filter elements in |
series. The baffle is rectangular sheet of 3 mm (11 i

Gauge) Type 304L SS with about 390 uniformly spaced 19 mm I

(3/4") diameter holes. The elements are fiberglass with
1.9 mm (14 Cauge) Type 304 SS frame, silicone fluid
sealer, and urethane solid sealant. The elements are
secured in place, upstresa and downstream, with stainless

,

steel face guards of screens having square 6 mm openings !
(4 X 4 mesh). Vendor literature describing the sealant is 1

appended. '

For traceability, the housings are marked on both sides
with black serial numbers 32 mm (1-1/4") tall.

Provision is made in adjacent equipment to measure the
differential pressure across the filter elements to
measure filter plugging.
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Replacement prefilter assemblies are DOP tested prior to

O introduction into the vitrification cell to assure that no
i perforations are in the filter media, and that no breaks

are in the seal between the filter elements and the.

, housing. Anti-tampering seals are installed on the
! housings following the successful DOP tests to assure that

the filter seals have remained untouched.
i
'

The profilter assemblies meet ANSI /ASME N509 requirements,
1

~
bear ASME "U" stamps, and are designed for the conditions;

ibelow.
!

Flow 42 m / min (1500 ACFM)
8

; Pressure 280 kPa (40 psig)
j Vacuum 30 kPa (120 InWG)

Temperature 121 *C (250 *F)
Density 1 kg/m (0.06 lb,/ft*)2

i Rel. Humidity 10 %i Entrained Moisture 0
Particulate 680 mg/h (1.5 108 lb./hr),

i DF (0.3 ps) 3333
Life Dose 26 kCy (2.6 10** Rads).

! Press. Differential
(max. when clean) 500 Pa (2 InWG)

I
Housing Imak Rate 2.6 mol/ min-m (0.2 SCFM/ft')8

(max, at 2.5 kPa (10 InWG))

; The prefilter assemby was fabricated to SMCI drawing
27601, and is shown schematically and conceptually in,

Figures 2.5 7 and 2.5-8.
..
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Figure 2.5-8: Profilter Assembly
~
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D. Prefilter 63-T-038

The descriptions of Prefilter 63-T-038 housing and
elements are the same as for Prefilter 63-T-035.

E. Off-Cas Jumper from Prefilter 63-T-035 to Postheater j
Housing

i

The off-gas jumper assembly consists of the off-gas jumper !

and a pressure tap jumper. l

The off-gas jumper to the postheater is depicted
schematically in Figure 2.5-7.

Off-Gas Jumper*

The off-gas jumper is "L" shaped, spans 1630 mm (5'-4"),
is 1070 mm (3'-6") tall, holds a valve, and weighs 298 kg
(657 lb.) . The jumper is made from seamless 150 mm
(6" Sch 40), Type 304 SS pipe. It is supported by
brackets on the structural supports.

The valve is a 150 mm (6"),1 MPa (150'), full port ball
valve, made from Type 316L SS and radiation resistant PEEK
seat & bearings, and Grafoil packing. It was modified for
operation from overhead by the impact wrench. Vendor
literature describing the valve is appended.

The jumper was designed for the following conditions, and
fabricated to SMCI drawing 28001.

Flow 42 m*/ min (1500 ACFM)
Pressure 280 kPa (40 psig)
Vacuum 30 kPa (120 InWG)
Temperature 121 *C (250 *F)

t

Pressure Tap Jumper*

The jumper used to monitor the pressure downstream from
Profilter 63-T-035 made from 13 mm (1/2" Sch 40S), Type
304L SS pipe. It was designed as shown in Hanford drawing
H-11-7464 for 345 kPa (50 psig) and 35 *C (95 *F).
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F. Off-Cas~ Jumper from Prefilter 63-T-038 to Postheater
,

i Housing-,

The off-gas jumper assembly consists of the off-gas jumper
and a pressure tap jumper.

.'
;
'

Off Cas Jtr. aper*

-

|
The description and specifications for the off-gas jumper
from Profilter 63-T-038 is the.same as for the off-gas

,

jumper from Profilter 63-T-035, except it spans only 1120
mun (3'-8") and weighs 347 kg (766 lb.). It was fabricated

to SMCI drawing 28101.
.

Pressure Tap Jumper*

| The jumper for moniting the pressure downstream from
j Profilter 63-T-038 is made from 13 mm (1/2" Sch 40S), Type

304L SS pipe. It was designed as shown in Hanford drawingt

- H-11-7460 for 345 kPa (50 psig) and 35 *C (95 *F).
.

G. Postheater Housing;
,

The postheater housing assembly consists of a housing, a
support assembly,'and a temperature instrumentationa

jumper. The postheater housing is depicted schematically !

in Figure 2.5-7.

| Housing*

'

The postheater housing is made from Type 304L SS with a'

corrosion allowance of 1.6 mm (1/16"), and weighs 1.34 Mg
,

(2960 lb.) . It was designed for the conditions below, was
,

fabricated to SMCI drawing 27701, meets the requirements
of ANSI /ASME N509-1980, bears an ASME "U" stamp, and rests

'
on its own structural steel supports.

Flow 42 m*/ min (1500 ACFM)
'

Pressure 207 kPa (30 psig)
; Vacuum 30 kPa (120 InWG)
'

Temperature 185 *C (365 *F)
Density 800 g/m* (0.05 lb./ft )2
Rel. Humidity 0~

,

Entrained Moist. O j
Particulate O

Life Dose 26 kGy (2.6 10d Rads)
Press. Diff. (max.) 250 Pa (1 InWG)
Housing Imak Rate 2.6 mol/ min-s* (0.2 SCPM/ft*)

(max. at 2.5 kPa (10 InWG))

.
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NOTE: Although designed and analyzed for 185 *C
(365 *F), paragraph 5.5.1 of ANSI /ASKE N509
limits the temp. to 107 *C (225 *F).

Temperature Instrumentation Jumper*

The jumper used to measure the temperature of the
off-gases is made from flex hose and includes an RTD which
extends 300 mm (l') down into the housing. It was
designed as shown in Hanford drawing H-11-7462.

Postheater Housing Support*

The Postheater Housing Support assembly was fabricated to
SMCI drawings 29701 through 29707, and weighs 925 kg
(2040 lb.) .

H. Discharge Header

The discharge header consists of a duct with an installed
mass flowmeter, and an instrumentation jumper that
services the flowmeter.

Discharge Header*

The discharge header is made from seamless 200 mm
(8" Sch 40), Type 304L SS pipe. It holds a flowmeter made
from Type 316 SS, and was fabricated to SMCI drawings
29201 and 29202 for the following conditions.

Flow 42 m / min (1500 ACFM)
2

Pressure 207 kPa (30 psig)
Vacuum 30 kPa (120 InWG)
Temperature 185 *C (365 *F)

Flow Instrumentation Jumper*

The flowmeter service jumper was fabricated to Hanford
drawing H-11-7465 and is made with 25 mm (l") flex hose.

2.6 Instrumentation and control

The instruments and controls are given in Tables 2.6-1 through 2.6-6.
I
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13 amperaturaiand: Temperature' Differential' Table :. 2. 6-1: 7
? Instrumentation<

Parameter: ~ Instrument.. Nominal- Control Range-

Condenser Exit TT-1502 45 *C 88 to 45 *C

(113 'F) (190 to 113 *F)
Condenser Cooling TI-1508 20 *C na
Water Supply (68 *F)

Condenser Cooling TE-1509 47 *C na
Water Return (116 'F)

SBS Plenum TT-3102 45 *C 30 to 45 *C

SBS Bed TT-3103

SBS Bed cooling TI-3104 42 *C na
Water Return (107 'F)

i SBS Receiver Cooling TI-3117 32 *C na
' Water Rtn (90 'F)

SBS Receiver TT-3118 35 *C $40 *C
(95 'F) (5104 'F)

HEME Preheater TT-3212 45'Cu) na")
(113*F)

85'C"> 82 to 88'C">
(185'F) (180 to 190'F)

Preheater E-034 TT-3408 85'c 82 to 88'c

Preheater E-037 TT-3709
"'Postheater Exit TT-3914 85'C

TT-3915 na

(1) Usual operation with HEME Preheater off -

(2) Unusual operation with HEME Preheater on
(3) The Postheater should not be used to control temperature.

The condenser exit temperature (TI-1502) is deliberately kept slightly higher than j
the SBS plenum temperature because off-gases from the SBS will always be 100% humid.

i

Contacting humid off-gases with cooler air from the vessel vent system will produce
condensation. Condensation will cycle back into the process instead of being
expelled to the stack as vapor, as desired.
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Table?2.6-2if Pressure andiDifferential Pressurei
GInstrumentation-. ;

|Parameterf :Innrument- (Nominal)
'

Control Range?'

Vessel Vent Header PT-1505 -2 kPa -2 to -0.5 kPa

(-7 InWG) (-9 to -2 InWG)

|Condenser Shellm PDT-1505 2.5 kPa na
(0.36 psid)

,

'Condenser Cooling PT-1508 340 kPa na
Water (50 psig)

SBS Bed PDT-3101 10 kPa na
(42 InWG)

SBS Scrubber Jet PT 3105 0 - 690 kPa na
(0 - 100 psig)

Mist Eliminator PDT-3211 500 Pa na
(2.0 InWG)

HEME T-033 PT-3315 -14 kPa na
(-55 InWC)

HEME T-033 PDT-3315 1.25 kPa na
(5.0 InWG)

Preheater E-034 PT-3408 -16 kPa na
(-62 InWG)

:-

Prefilter T-035 PDT-3506 0.5 - 2.25 kPa na
(2 - 9 InWG)

HEME T-036 PT-3621 -14 kPa na
(-55 InWG)

HEME T-036 PDT-3621 1.25 kPa na:
' (5.0 InWG)

Preheater E-037 PT-3702 -16 kPa na
(-62 InWG)

Profilter T-035 PDT-3810 0.5 - 2.25 kPa (2 na
- 9 InWG),

(1) The measured differential pressure across the tube bundle is from top
to bottom. Because this measures only one of two passes the gases make

,

i across the tube bundle, the measured value must be multiplied by two to !

estimate the total differential pressure across the condenser. '

l

,
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Table 12.6-3:~; Flow Instrumentationo

*

Parametar Instrument 2 Nominalx control Range.
Purge, Condenser Bottom FIC-1504 0.6 mol/h na
P Tap (0.5 SCFH)

Purge, Condenser Inlet FIC-1505
P Tap

j Purge, Condenser Level FIC-1506
; Tap

Cooling Water, FE-1508 Varies 0 - 490 L/ min
Condenser (0 - 130 gpm) )
Purge, SBS Bed FIC-3102 0.6 mol/h na
Reference P Tap (0.5 SCFH)

Purge, SBS Bed SpCr Tap FIC-3103
|

; Purge, SBS Bed Level FIC-3104
Tap<

Purge, SBS Receiver FIC-3111
Level Tap

Purge, SBS Receiver FIC-3112
h SpGr TapV[

Purge, SBS Receiver FIC-3113
Ref. P Tap

Cooling Water Supp, SBS FT-3118 95 L/ min na
Receiver (25 gpm)

Cooling Water Supp, SBS FT-3121 190 L/ min na
Bed (50 gpm)

Purge, Mist Elim. Exit FIC-3211 0.6 mol/h na
P Tap (0.5 SCFH)

*

Purge, Mist Elim. FIC-3212
' Entrance P Tap

i

\

't i
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,

' Table'2.6-3: ' Flow |InstrumentationL(Concluded)''

Parameteri : Instrument NoEE15 Contro1HRange4

Spray, HEME FT-3314 95 L/ min na
(25 gpa)

Purge, HEME T-033 FIC-3315 0.6 mol/h na
P Tap (0.5 SCFH)

Purge, HEME T-033 DP FIC-3316
Tap

Purge, HEME T-033 FIC-3317
L Tap

Purge, Preheater FIC-3408
E-034 P Tap

Purge, Profilter FIC-3506
T-035 P Tap

Purge, HEME T-036 FIC-3620
P Tap

Purge, HEME T-036 FIC-3621
DP Tap

Purge, HEME T-036 FIC-3622
L Tap

| Purge, Preheater FIC-3702
| E-037 P Tap

Purge, Prefilter FIC-3810
| T-038 P Tap

Postheater Exit FT-3916 850 mol/ min na
(710 SCIH)

|

|

|
|
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O>
> Table 2.6-4:'-Level Instrumentation',

: Farameter.i Instrumenti Nominal- Control Range'

Condenser LT-1506 130 mm na
(5 in.)

j SBS Scrubber LT-3101 1400 mm na

j (55 in.)
SBS Receiver LT-3111 300 - 2800 mm na

(12 - 110 in.)

j HEME T-033 LT-3317 0 na

} HEME T-036 LT-3622
J

j

, Table 12.6-5: EDensity Instrumentation'

#

~ Parameter- . Instrument' . Nominal; Control. Range-

SBS Scrubber DT-3101 1.00 kg/L na
(SpGr - 1.00)"'

t

j SBS Receiver DT-3112 1.02 kg/L na
(SpGr - 1.02)"8

! (1) Corresponds to 10.0 InWG differential pressure at DT-3101
(2) Corresponds to 10.2 InWG differential pressure at DT-3112

!
|

/ Table f 2.6-6iJ. L.ElectricaiT CderantIInstrumentation
l 'Nominaf : Control Range-| Parameter ~ : Instrument

i

| SBS Pump Motor IT-3130 2 amps na

! 2.6.1 vessel Ventilation
.

A. Vessel Vent Header
i

The vessel vent header has no instrumentation. The
pressure in the vessel vent header is controlled by
modulating the diaphram operated pressure control valve in
the non-condensibles jumper while monitoring the pressure

; at the condenser shell inlet. (Alternatively, pressure
! monitoring may be performed at the FHT, or in the CFMT.)

I

!

!
i.
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B. Condenser

The condenser is equipped with pressure taps to monitor
the shell side inlet pressure, the pressure differential
across the tube bundle, and the depth of the liquid
condensate in the bottom of the condenser shell. The
cooling water flow to the condenser tubes is automatically
modulated to maintain a target temperature at the probe in
the non-condensibles jumper. An excessive liquid depth in

|the shell is indicative of a plug in the drain liae. The
shell side inlet pressure tap is used to control the
pressure in the vessel vent header by modulation of the
pressure control valve in the non-condensibles jumper.

C. Non-Condensibles Jumper

The non-condensibles jumper is equipped with a temperature
probe and a butterfly style pressure control valve. The
temperature probe provides input for the control of the
condenser ceal.ing water flow rate. The pressure control
valve is automatically adjusted to maintain a target
pressure (vacuum) in the vessels to which the header is
connected.

2.6.2 Quenching / Scrubbing

A. Submerged Bed Scrubber

The SBS bed is equipped with instruments to monitor the
temperatures in and above the bed, the pressure above the
bed, the liquid specific gravity, and the liquid level.
The temperature and pressure above the bed provide an
indication of the water vapor content in the off-gas
leaving the SBS. The temperature in the bed is used as a
basis for automatic control of the cooling water flow rate
to the cooling coils in the bed. The liquid specific
gravity provides a measure of scrubbing efficiency in the
SBS. The liquid level indicates whether the serpb liquid
is evaporating at a greater rate than it is being
replaced, an undesireable condition because it would
ultimately lead to loss of scrubbing efficiency.
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t'7 The SBS receiver is equipped with instruments to monitor|b the temperature in the receiver, the liquid specific
gravity and the liquid level. The temperature of the
scrub determines whether the scrub can be jetted from the
vessel, or if it must first be cooled by use of the
cooling coils. The specific gravity is needed to be able
to accurately measure the liquid level, and the liquid
level measurement provides an indication of when the 1

j vessel must be emptied.

B. Mist Eliminator.

The pressure differential across the mist eliminator pad
is continuously monitored by pressure taps on either side
of the pad. When the pressure differential increases, a
demineralized water spray can be manually activated ,

momentarily to clear the restriction. The maximum
; pressure differential expected across the pad is 500 Pa (2

InWG).

2.6.3 High Efficiency Mist Elimination

A. HEME Preheater

Performance of the HEME preheater is monitored by a j
,

temperature probe located downstream from the heating
,( element. Electrical energy directed to the heating2

element is automatically modulated to control the i

i downstream temperature. !
|

An interlock prevents the heating elements from being
energized when there is no gas flow detected at the'

flowmeter in the discharge header.,

| B. Jumpers to the HEMEs

The valves in the jumpers to the HEMEs are used to
,

isolate, or place into service, the parallel off-gas
trains. The valves are used in conjunction with the

i valves in the jumpers from the prefilters to the
postheater.i

C. HEMEs>

The pressure differential across the HEME pad in service
is continuously monitored by presdure taps on either side
of the pad. When the pressure differential increases, a

' demineralized water spray can be manually activated
momentarily to clear the restriction.

4
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2.6.4 Prefiltration g
A. Filter Preheaters

'

Performance of the filter prehester is monitored by a
temperature probe downstream from the heating element.
Electrical energy directed to the heating element is
automatically modulated to control the temperature.

An interlock prevents the heating elements from being
energized when there is no gas flow detected at the
flowmeter in the discharge header.

An interlock suspends energy delivery to the heating
elements when a high temperature is sensed in the housing.
This assures that no energy is directed to the heating
element in the off-gas train which has been valved
out-of-service.

B. Prefilters

The pressure differential across the prefilters is
continuously monitored by pressure taps located upstream
at the filter preheaters and downstream in the jumpers to
the postheater. The prefilters are replaced when the
pressure differential across the elements exceeds 2 kPa (7
InWG), an indication that the element has become loaded.

The prefilter elements are also replaced when the pressure
differential is less than 100 Pa (0.5 InWG), an indication
that a seal, or a prefilter element, has breached.

NOTE: The clean, intact, elements should produce a
pressure differential of about 250 Pa (1.0
InWG) during normal flow.

C. Jumpers to the Postheater Housing

The valves in the jumpers to the Postheater Housing are
used to isolate, or place into service, the parallel
off-gas trains. The valves are used in conjunction with
the valves in the jumpers to the HEMEs.

.

D. Postheater Housing

A check of the off-gas temperature exitin5 thS
vitrification cell $.s provided by a temperature probe.

Section 2-
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E. Discharge Header

The flowneter in the discharge header monitors the off-gas
flow rate. If no flow is detected then an interlock
prevents operation of the heaters in the In-Cell Off-Gas
Treatment System.

2.7 System Interfaces
,

1

The In-Cell Vessel Ventilation and Off-Gas Treatment Systems (System
63H) interface with the systems identified in Table 2.7-1. The Vessel
Ventilation, Scrubbing / Quenching, High Efficiency Mist Elimination,
Prefiltration, and Heating interfaces are itemized in the appendices.

't

Tab 1's 2'.7-1: LLiist of: Interfacing Systessi.

NumberY System' s

| 55 Waste Mobilization and Transfer

63F Cell Walls and Ex-Cell Arrangement
i

63G Waste Header System
.

63I Primary Process System
,

63J Canister Decontamination, Swipe & Welding Stations
s_

63K In Cell Remote Handling, Maintenance & Viewing

63DW VF Deionized Water

63ED VF Electrical Power Distribution

63IA VF Instrument Air

63SC VF Steam and Condensate System
,

64 VF Ex-Cell Off-Gas System

65 VF Cold Chemical System-

66 VF Closed Loop Cooling Water System

69A VF Sampling and Sample Transfer System

200A VF Instrumentation and Control Hardware
i

The interfaces with the instrumentation and controls (System 200A) are typically more
complex with other systems because in many instances, information sent to one
interface requires a corresponding control response to a different interface. The
nature of these interfaces are described in Section 3.0, " Operation," under the
headings labled " Initiate."

.
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3.0 OPERATION

3.1 Introduction;

The following outline procedures describe how the Off-Gas and Vessel
] Vent System equipment is operated. Information is limited within the

system boundaries of System 63H as described in Section 2.0. The
i information in these procedures must be combined with the operating

procedures of interfacing equipment, and made consistent with
appropriate WNS policies and procedures to develop the approved
procedures from which the equipment will actually be operated.

3.2 Vessel Ventilation

3.2.1 Initiate

A. Assure the DCS is configured to control the condenser
outlet temperature (TE-1502) by modulating the position
of the cooling water flow valve (TV-1508), and enter into
the DCS the desired condenser outlet temperature. (See
Section 2.6.1 for guidance in establishing the desired
temperature.

5. Assure the DCS is configured to control the vessel
ventilation header vacuum (PT-1505) by modulating the
position of the pressure control valve (PV-1502) in the

O noncondensibles jumper, and enter into the DCS the
desired vacuum at the condenser inlet.

NOTE: During special situations, operations may
control the vacuum at different locations.
During CFMT boiling, the pressure in the CFMT
may be substituted for PT-1505, and during
melter venting the pressure in the melter may
be substituted for PT-1505.

C. Open the condenser drain valve, 63-V-1503.

D. Open the isolation valve, IA-GL-009, to provide
instrument air to the pressure control valve.

E. Open condenser cooling water source pressure tap
isolation valve, 66-GV-648.

F. Open valve DW-H-028 and introduce at least 8 L (2 gal) to
establish the liquid seal in the condenser drain.

G. Close valve DW-H-028.

- Section 3
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3.2.2 Startup

A. Assure that one of the off-gas blowers in the Out-of-Cell
Off-cas System (System 64) is operating.

B. Open condenser instrumentation isolation valves IA-GA- {836. IA-GA-839 and IA-GA-842, and assure the related
instrumentation is functioning properly. J

C. Open condenser cooling water return isolation valve
66 -GL-046.

D. Open condenser cooling water source isolation valve
66-GL-632.

E. Open condenser cooling water source isolation valve
66-H-631.

F. Open condenser cooling water source isolation valve
66-H-630 to initiate flow of cooling water.

G. Verify cooling water flow on flow element FE-1508, and on
temperature indicator TI-1508 which will change from
ambient temperature to the cooling water temperature.

3.2.3 Normal Operation

Normal operation is automatic. Pressure control valve
63-PV-1502 will automatically modulate to maintain the desired
vacuum entered into the DCS. Temperature control valve
TV-1508 will automatically modulate cooling water flow to
maintain the condenser outlet temperature entered into the
DCS. Condensate will be drawn by gravity through the drain
valve to the tank farm.

3.2.4 Shutdown

NOTE: The vessel ventilation system condenser
i

must not be shutdown while steam is being
received from the CFMT.

A. Stop cooling water flow from the cooling water supply by
closing valve 66-CL-632.

B. Isolate the condenser from the cooling water system by
closing valve 66-CL-046.

Section 3
SD:0001599.03

2

|
_ - _ _ _ _ _ - - _ - _ _ _ - ______ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. - .- . .~ . - - - -.- - - .. - ---- - -

i

'.
;

WNS- SD- 63H ;

Rev. 4

'3.2.5 Draining

A. The condenser shell will be passively drained by gravity.
Check level indicator to assure all liquid has drained.

; If a liquid level is indicated,' assure drain valve
63-V-1503 is open. If the valve is open and a liquid ;

3

level is indicated, maintenance is. required. '
,

1 B. The condenser tubes can remain filled unless maintenance i

.is required. Draining of the tubes is a maintenance !

j. procedure.

: 3.3 Ouanching/ Scrubbing

| 3.3.1 Inititate '

| A. Assure the DCS is configured to prevent operation of the |
1 jet from the scrubber to the CFMT (J-3114 in System 631)-
i unless the jet from the receiver to the scrubber, J-3105,
| is operating.

| B. Assure the DCS is configured to control the temperature
!. in the SBS bed (TT-3103) by modulating the position of
' the valve (TY-3121) which controls the flow of cooling
' water to the SBS Scrubber heat exchanger. (TT-3103, the

scrub solution temperature, may be substituted for,

'
TT-3102.)

:
j C. Assure the DCS is configured to control the receiver

j liquid temperature (TT-3118) by modulating the position
of the valve (TY-3118) which controls the flow of cooling4

| water to the SBS Receiver heat exchanger.

3.3.2 Initial Fill

A. Assure that purge air is flowing through FIC-3102,
i FIC-3103 and FIC-3104, and that the associated SBS

i

Scrubber instruments (PDT-3101, and DT-3101 LT-3101) are I
i

functioning properly.

B. Assure that purge air is flowing through FIC-3111,
i FIC-3112 s.nd FIC-3113, and that the associated SBS

Recciver instruments (LT-3111 and DT-3112) are ,

j. functioning properly, i

| C. Introduce domineralized water through line CH-1 1/2-3106
into the SBS Scrubber ur.til the scrubber is filled. This4

will require about 3.3 m' (880 gal).
4

; D. Open isolation valve CH H-930.
,

Section 3
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E. Accept delivery of the demineralized water, verifying i

receipt by watching the SBS Scrubber and Receiver level
indicators (LT-3101 and LT-3111).

F. Close isolation valve CH-H 930.

G. Open mist eliminator spray isolation valve CH-H 959 and
introduce about 4 L (1 gal) of demineralized water to
establish the liquid seal in the mist eliminator drain.

H. Close isolation valve CH-H-959.

3.3.3 Startup

A. Assure that the SBS has been filled by checking the
scrubber level indicator (LT-3101) and the receiver level
indicator (LT-3111).

| B. Assure the scrubber cooling water return valve 66-GL-057,
| and cooling water source valves 66-GL-626 and 66-GT-625

are open.
!
' C. Open valve 66-GT-624 to initiate scrubber cooling water

flow. Verify cooling water is flowing by checking
FT-3121.

D. Assure the receiver cooling water return valve 66-GL-058
and cooling water source valves 66-GL-623, and 66-GT-622
are open.

E. Open valve 66-GT-621 to initiate receiver cooling water
flow. Verify cooling water is flowing by checking flow
element FE-3118.

F. Assure that isolation valves IA-GA-878 and IA-GA-881 are
open, and that the associated mist eliminator pad
differential pressure indicator is functioning properly.

3.3.4 Normal Operation

> NOTE: Sampling is not normally required because
no routine operating decisions require
SBS sample analysis results.

A. For one hour during each operating shift, run the solids
suspension system pump. As a minimum the pump should be
operated for one hour on a 12-hour cycle. This is
necessary to maintain the looseness of accumulated
solids.

Section 3
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B. Should the receiver become filled to its high level alarm l

'

set-point level, melter feed operation should be ;

suspended until after the contents of the receiver are ;

jetted.*

,

i C. During periods when melter feed hao been suspended, )
; condensation of moisture will not occur in the scrubber, )

.and the dry off-gases from the melter will tend to )
evaporate the water from the bed. To counter this, !

; operate the solids mobilization pump, which will transfer |
' water from the receiver section to the scrubbar section. I

i Should the receiver contents become diminished to the |
-minimum liquid level, additional water can be added to i4

4 either the scrubber or receiver section, from the Cold l

Chemical System. j

1

: 3.3.5 Shutdown |

A. Stop cooling water flow to the scrubber coils by closing
valve 66-GL-626.,

B. Isolate the scrubber coils by closing valve 66-CL-057.

C. Stop cooling water flow to the receiver coils by closing
valve 66-GL-623.

D. Isolate the receiver coils by closing valve 66-CL-058.,

,

'
3.3.6 Refilling the Scrubber,

4

| A. Assure the off-gas system is ventilating the SBS.
i l

B. Arrange for the necessary amount of make-up domineralized I
j. water to be delivered to the SBS Scrubber.

,
C. Open isolation valve CH-H-930.

i-
'

D. . Accept delivery of the domineralized water, verifying
;. receipt by watching the SBS Scrubber level indicator |

| (LT-3101).

E. Close isolation valve CH-H-930. I

,

.d

i
:

;
j

!
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3.3.7 Receiver Sampling

NOTE: When the sampler is removed from the SBS,
the receiver will be temporarily opened
to the cell and ventilation of,the melter
will likely be lost.

A. Assure the melter is in idle mode and ventilated through
the vessel vent header.

,

B. Open isolation valve UA-GL-036.

C. Obtain sample of liquid from the receiver per sampling
system (System 69) instructions.

D. Close isolation valve UA-CL-036.

3.3.8 Jet to CIMUT

4

A. For a minimum of one hour prior to transferring SBS
contents, operate the solids mobilization system pump on.

a cycle of 10 minutes on and 10 minutes off.

B. Observe readout from TT-3118 to assure the liquid
temperature is no warmer than 40 *C (104 "F). If not,

reconfigure the DCS to modulate temperature control valve
TV-3118 to provide a temperature of 40 *C (104 'F) at
TT-3118.- ;

1.

C. Open isolation valve SH-GL-647 to enable operation of jet
J-3105 trom the receiver to the scrubber. |

!

D. Immediately prior to initiating the transfer, change the I
solids mobilization system pump operating cycle to 5 !
minutes on ano 5 minutes off.

E. Direct steam to jet J-3105 by opening HV-3105F (HV-3105G,

' to the vent header simultaneously closes) and HV-3105D.

F. Operate the SBS to CFMT jet (J-3114 in System 631).
,

.

9||
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NOTE: The jet from the receiver to the scrubber,
J-3105, is designed to transfer about
0.14 m / min (37 gpa), whereas the jet from2

the scrubber to the CPMT (J-3114 in System
63I) is designed to transfer only about
0.12 m / min (31 gpa). Therefore, throughout2

the transfer process, the scrubber will
remain filled and the level in the receiver
will steadily decrease. I

'

C. Observe the liquid level sensor, LT-3111, in the
receiver.' As soon as the level sensor indicates.the
minimum liquid level has been reached, stop operation of
the SBS to CFMT jet and of jet J-3105 by closing HV-3114D
and HV-3105D.

NOTE: The minimum liquid level in the receiver
coincides with the suction inlet for the ,

solids mobilization system pump. This level
is to be maintained throughout normal
operation to assure the solids can be
periodically " mobilization."

H. Stop operation of the solids mobilization system pump.

I. Close isolation valve SH-CL-647.

NOTE: See WNS-SD-63I for more details regarding
transfers to the CFMT

3.3.9 Jet to Waste Header

NOTE: The reason for the 40*C (104*F) limit is
!to assure the jet will prime. Operations

may attempt to jet with the liquid at a
higher temperature, but the success of
the procedure cannot be guaranteed.

A. Observe readout from TT-3118 to assure the liquid
temperature is no warmer than 40 *C (104 'F). If not,

reconfigure the DCS to modulate temperature control valve
TV-3118 to provide a temperature of 40 *C (104 'F) at
TT-3118.

,

i
i

|

1

l
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B. Open isolation valve, SH-CL-638, between the steam supply I
and jet J-3124. |

|

C. Direct steam to jet J-3124 while observing the liquid I
level sensor (LT-3111) in the receiver. (The associated
steam supply, utility air supply, and the ventilation
controls are described in the system description for
System 631.)

D. As soon as the level sensor indicates the receiver has {been emptied, discontinue the steam. '

NOTE: The controls for operating this jet are
shared with jets used in System 63I. The
details for the operating these controls are ;

found in the system description for System
631.

E. Close isolation valve SH-GL-638.

3.4 Hirh Efficiency Mist Elimination and Prefiltration

i
i 3.4.1 Initiate

I
'

A. Assure that the HEME Preheater (63-E-032), and the filter
preheaters (63-E-034 & 63-E-037), are connected to
operate with site power, and that the breakers in System ,

63ED, which would connect the preheaters to stand-by
power, are open.

B. Assure the DCS is configured to modulate power to the
HEME Preheater, 63-E 032, based upon readings from
temperature transmitter TT-3212.

C. Assure the DCS is configured to medulate power to Filter
Preheater 63-E-034 based upon readings from temperature
transmitter TT-3408.

D. Assure the DCS is configured to modulate power to Filter
Preheater 63-E-037 based upon readings from temperature
transmitter TT-3709.

E. Open domineralized water isolation valves DW-GL-021 and
DW-GT-030 and introduce 11 L (3 gal) to establish the
liquid seal between HEME 63-T-033 and the SBS.

F. Close valves DW-GL-021 and DW-GT-030.

| Section 3
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O.
G. Open domineralized water isolation valves DW-GL-022 and

DW-GT-016 and introduce 11 L~(3 gal) to establish the4

liquid seal between HEME 63-T-036 and the SBS. *

,

H. Close valves DW-CL-022 and DW-GT-016.

I. Assure that off-gas jumper valve 63-V-3902 from Prefilter
63-T-038 is open.

,

1

J. Assure that off-gas jumper valve 63-V-3901 from Prefilter
63-T-035 is open.,

K. Assure purge air is flowing through FIC-3316, FIC-3315
'

and FIC-3317, and that the associated instruments

(PT-3315, PDT-3315 and LT-3317) are functioning properly.
2 L. Asstre purge air is flowing through FIC-3620, FIC-3621

and FIC-3622, and that the associated instruments |
e

3 (PT-3621, PDT-3621 and LT-3622) are functioning properly. |

M. Assure purge air is flowing through FIC-3408 and
FIC-3506, and that the associated instruments (PT-3408

| and PDT-3506) are functioning properly.

N. Assure purge air is flowing through FIC-3702 and
gs FIC-3810, and that the associated instruments (PT-3702
(j and PDT-3810) are functioning properly.

3.4.2 Startup
s

NOTE: Startup is described for off-gas train 1
(HEME 63-T-033 Filter Preheater
63-E-034, and Prefilter 63-T-035).
Switching from off-gas train 1 to train 24

is described in a subsequent paragraph.
,

I A. Assure that off-gas jumper valve 63-V-3206 to HEME
63-T-033 is open.'

B. Assure that off-gas jumper valve 63-V-3901 from Profilter
63-T-035 is open.,

C. Assure that off-gas jumper valve 63-V-3207 to HEME
63-T-036 is closed.

.

D. Assure that off-gas jumper valve 63-V-3902 from Prefilter
63-T-038 is open.

E. Assure that drain valve 63-V-3318 from HEME 63-T-033 is
open.

Section 3-
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F. Assure that drain valve 63-V-3619 from HEME 63-T-036 is
closed.

G. After off-gas has begun to flow, initiate electrical
energy to Filter Preheater 63-E-034,

3.4.3 Normel Operation

The HEMEs, Filter Preheaters and Prefilter assemblies require
no active involvement other than monitoring and maintenance of

,

HEME and Profilter differential pressures. I

3.4.4 Shutdown

Before off-gas has ceased flowing, terminate electrical energy
to whichever heater (s) is (are) functioning.

3.4.5 Draining - See Maintenance Section

3.4.6 Refilling - See Maintenance Section i

3.4.7 Redirect flow from train 1 to train 2

A. Assure that valve 63-V-3902 in the off-gas jumper from
| Profilter 63-T-038 is open.

B. Assure that valve 63-V-3619 in the drain from HEME
63-T-036 is open.

I C. Initiate power to the HEME Prehester and wait until it is
'

providing the off-gas heating load. This is verified by
observing when TT-3212 has reached its set-point
temperature.

D. Terminate power to Filter Prehester 63-E-034.

E. Open valve 63-V-3207 in the off-gas jumper to HEME
63-T-036,

1

( F. Close valve 63-V-3206 in the off-gas jumper to HEME
| 63-T-033.
l

G. Initiate power to Filter Preheater 63-E-037.

H. Terminate power to the HEME Preheater.

!
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( 3.4.8 Redirect flow from train 2 to train 1
lA. Assure that valve 63-V-3901 in the _ off-gas jumper from

Prefilter 63-T-035 is open.

B. Assure that valve 63-V-3318 in the drain from HEME
63-T-033 is open.

C. Initiate power to the HEME Preheater and wait until it is
providing the off-gas heating load. This is verified by
observing when TT-3212 has reached its set-point
temperature.

D. Terminate power to Filter Preheater 63-E-037.

E. Open valve 63-V-3206 in the off-gas jumper to HEME
63-T-033.

F. Close valve 63-V-3207 in the off-gas jumper to HEME
63-T-036.

G. Initiate power to Filter Preheater 63-E-034.

H. Terminate power to the HEME Preheater.

3.5 Postheater

The Postheater is not to be operated.

3.6 Valve Position Table r

Normal valve positions are identified in Table 3.5..

.

h

!

i
<

;

*
,

4

i
.

:
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Table 3.5: Operational Valve Position Table

Valva Number: ' Valve Nomenclature Normal
Position

63-CL-246 Block, Spare Closed

63-H-081 Block, Spare Closed

63-H-177 Block, Spare Closed

63-H-178 Block, Spare closed

63-H-179 Block, Spare Closed

63-H-190 Block, Spare Closed

63-H-191 Block, Spare Closed

63-H-192 Block, Spare closed

63-H-193 Block, Sparc Closed

63-H-211 Block, Spare Closed

63-H-212 Block, Spare Closed

63-H-217 Block, Spare Closed

||63-H-218 Block, Spare Closed

63-PV-1502 Control, Vessel Vent Pressure Automatic

63-V-1503 Shut-Off, Condenser Drain Valve Open

63-V-3206 Iso., Off-Cas Train #1 Inlet Open

63-V-3207 Iso., Off-Cas Train #2 Inlet Closed

63-V-3318 Shut-off, HEKE 63-T-033 Drain Open

63-V-3619 Shut-off HEME 63-T-036 Drain Open

63-V-3901 Iso., Off-Cas Train #1 Exit Open

63-V-3902 Iso., Off Gas Train #2 Exit Open

66-CL-046 Block, Condenser Cooling Water Return Open

66-CL-057 Block, SBS Scrubber Cooling Water Return Open

66-CL-058 Block, SBS Receiver Cooling Water Return Open

Section 3-
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" Table 3.5: : Operational Valve Position Table (continued)

Valve Number: ' Valve Nomenclature Normal'
Position

65-GL-623 Block, SBS Receiver Cooling Water Supply Open

66-CL-626 Block, SBS Scrubber Cooling Water Supply Open

66 GL 632 Block, Condenser Cooling Water Supply open

66-GT-621 Iso., SBS Receiver Cooling Water Supply Open

66-GT-622 Iso., SBS Receiver Cooling Water Supply Open

66 GT-624 Iso., SBS Scrubber Cooling Water Supp1y Open
,

66-GT-625 Iso., SBS Scrubber Cooling Water Supply Open

66 GV-648 Iso., Condenser Cooling Water Supply P Tap Open

66-H-630 Iso., Condenser Cooling Water Supply Open

66 H-631 Iso., Condenser Cooling Water Supply Open

CH-H-927 Block, SBS Receiver Chemical Addition Closed

CH-H-930 Block, SBS Scrubber Chemical Addition Closed

O CH-H-947 Block, Vessel Vent Header Chemical Addition Closed

CH H-950 Block, HEME 63-T-036 Chemical Addition Closed

CH-H-953 Block, HEME 63-T-033 Chemical Addition Closed

CH-H-956 Block, Condenser Chemical Addition Closed

CH-H-959 Block, Hist Eliminator Flush Open

DW-CL-021 Block, HEME 63-T-033 Drain Flush Closed |

DW-GL-022 Block, HEME 63-T-036 Drain Flush Closed

DW-GL-033 Block, Demin Water to Condenser Drain Closed

DW-GL-662 Block, Flush to HEME 63-T-033 Closed |,

|

DW-GL-664 Block, Flush to HEME 63-T-036 Closed |

| DW H-660 Iso., HEME Flush Open

DW-H-661 Iso., HEME 63-T-033 Flush Open |

DW-H-663 Iso., HEME 63-T-036 Flush Open

O Section 3
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iTable .3.5:e ! Operational-Valve Position Table:(Continued) O.1
'

^

; Valve Number" . Valve Nomenclature-- Normal?
~ Position

HV-3105D Iso., SBS Receiver to Scrubber Jet Steam Closed

HV-3105E Iso. , SBS Receiver to Scrubber Jet Purge Closed

HV 3105F Iso. , SBS Receiver to Scrubber Jet Steam Closed

HV-3105G Iso. , SBS Receiver to Scrubber Jet Vent Open

HV-3124 Iso., SBS to Waste Jet Closed I

HV-3314 Iso., HEME 63-T-033 Flush Closed

HV-3623 Iso., HEME 63-T-036 Flush Closed ;

IA-G-703 Iso., Prefilter PDT-3506 HP Tap Open
|IA-G-704 Iso., Preheater PT-3408 LP Tap Open |

!IA-G-708 Iso., Prefilter PDT-3506 LP Tap Open
;-

i

IA-G-732 Iso., SBS Receiver LT-3111 LP Tap Open

IA-C-733 Iso., SBS Receiver LT-3111 HP Tap Open

IA-G-734 Iso., SBS Receiver DT-3112 LP Tap Open |h
IA-G-735 Iso., SBS Receiver DT-3112 HP Tap Open l

IA-G-874 Iso., Mist Eliminator PDT-3211 LP Tap Open I

IA-G-875 Iso., Mist Eliminator PDT-3211 HP Tap Open

IA-G-888 Iso., Prefilter PDT-3810 HP Tap Open

IA-G-889 Iso., Prefilter PDT-3810 LP Tap Open

IA-G-890 Iso., Preheater 63-E-037 PT-3702 LP Tap Open )
,

IA-G-908 Iso., HEME 63-T-033 PDT-3315 HP Tap Open .

'

IA-C-909 Iso., HEME 63-T-033 PDT-3315 LP Tap Open

IA-G-910 Iso., HEME 63-T-033 LT-3317 LP Tap Open

i
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V ; Table 43.5:: Operational-Valve Position-Table (Continued)

Valve'[ Number;. LValveNomenclature- Normal, , .

~ Position?y ,

IA-G-911 Iso., HEME 63-T-033 LT-3317 HP Tap Open

IA C-913 Iso., HEME 63-T-033 PT-3315 LP Tap Open

IA-G-914 Iso., HEME 63-T-036 LT-3622 HP Tap Open

IA-C-915 Iso., HEME 63-T-036 LT-3622 LP Tap Open

IA-G-916 Iso., HEME 63-T-036 PDT-3621 HP Tap Open

IA-G-917 Iso., HEME 63-T-036 PDT-3621 LP Tap Open

IA-G-918 Iso., HEME 63-T-036 PDT-3621 LP Tap Open

IA-G-920 Iso., Condenser Inlet P to PDT-1505 Open

IA-G-921 Iso., Condenser Bottom P to PDT-1505 Open

IA-G-922 Iso., Condenser Inlet P to LT-1506 Open

IA-C-923 Iso., Condenser Level P to LT-1506 Open

IA-G-924 Iso., Condenser Inlet P to PT-1505 Open

l IA-G-940 Iso., SBS Scrubber LT-3101 HP Tap Open

|IA-G-941 Iso., SBS Scrubber LT-3101 LP Tap Open

IA-G-942 Iso., SBS Scrubber PDT-3101 LP Tap Open
1

IA-G-943 Iso., SBS Scrubber PDT-3101 HP Tap Open
'

IA-G-944 Iso., SBS Scrubber DT-3101 HP Tap Open
,

IA-G-945 Iso., SBS Scrubber DT-3101 LP Tap Open

IA-GA-706 Block, Preheater 63-E-034 Pressure Tap Open |
|

IA-GA 710 Block, Prefilter 63-T-035 Exit Pressure Tap Open

IA-GA-725 Block, SBS Receiver Level Tap Open

IA-GA-728 Block, SBS Receiver Sp.Gr. Tap Open

IA-GA-731 Block, SBS Receiver Ref. Pressure Tap Open

IA-GA-818 Block, HEME 63-T-033 Inlet Pressure Tap Open

|'

l
I
l
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Table?3:5i' Operational Valve Position ~ Table (Contiinued)E

Valve ~ Number: Valve 1 Nomenclature. Normal
Position

) IA-GA-821 Block, HEME 63-T-033 Exit Pressure Tap Open

IA-GA-824 Block, HEME 63-T-033 Level Tap Open

IA-GA-827 Block, HEME 63-T-036 Outlet Pressure Tap Open
,

IA-GA-830 Block, HEME 63-T-036 Inlet Pressure Tap Open

IA-GA-833 Block, HEME 63-T-036 Liquid Level Tap Open

IA-GA-836 Block, Condenser Bottom Pressure Tap Open:

IA-GA-839 Block, Condenser Inlet Pressure Tap Open.

IA-GA-842 Block, Condenser Liquid Level Tap Open

IA GA-878 Block, Mist Eliminator Exit Press. Tap Open

IA-GA-881 Block, Mist Eliminator Inlet Press. Tap Open

IA-CA-884 Block, Preheater 63 E-037 Pressure Tap Open

IA-GA-887 Block, Prefilter 63-T-038 Exit P Tap Open

IA GA-933 Block, SBS Scrubber Level Tap Open

; IA-GA-936 Block, SBS Scrubber SpGr Tap Open

IA-GA-939 Block, SBS Scrubber Reference Pressure Tap Open

DELETED
'

IA H-162 Block, Air to PCV-1502 Actuator Open

IA-H-163 Block, Air to PCV-1502 Actuator Open

IA-H-164 Block, Exhaust from PCV-1502 Actuator Open

IA-H-705 Iso., Preheater 63-E-034 Pressure Tap Open

IA-H-709 Iso., Prefilter 63-T-035 Pressure Tap Open
,

IA-H-724 Iso., SBS Receiver Level Tap Open

IA-H-727 Iso., SBS Receiver Sp.Gr. Tap Open

IA-H-730 Iso., SBS Receiver Reference Pressure Tap Open

IA-H-817 Iso., HEME 63-T-033 Pres:ure Tap Open

IA-H-820 Iso., HEME 63-T-033 Diff. Pressure Tap Open

IA-H-823 Iso., HEME 63-T-033 Level Tap Open

IA-H-826 Iso., HEME 63-T-033 Diff. Pressure Tap Open
_
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Table 3.5: Operational Valve Position Table (Concluded)

Valve Number: Valve Nomenclature. Normal
Position

IA-H-829 Iso., HEME 63-T-036 Pressure Tap Open

IA-H-832 Iso. , HEME 63-T-036 Level Tap Open

IA-H-835 Iso., Condenser Bottom Pressure Tap Open

IA-H-838 Iso., Condenser Inlet Pressure Tap Open

IA-H-841 Iso., Condenser Level Tap Open

IA-H-877 Iso., Mist Eliminator Downstream Press. Tap Open
__

IA-H 880 Iso., Mist Eliminator Upstream Pressure Tap Open

IA-H-883 Iso., Preheater 63-E-037 Pressure Tap Open

IA-H-886 Iso., Prefilter 63-E-038 Pressure Tap Open

IA-H-932 Iso., SBS Scrubber Level Tap Open

IA-H-935 Iso., SBS Scrubber Sp.Gr. Tap Open

IA-H-938 Iso., SBS Scrubber Reference Pressure Tap Open

SH-CH-638 Block, SBS to Waste Header Jet Steam Closed

SH-CL-647 Block, SBS Receiver to Scrubber Jet Steam Closed l

SH-CL-649 Iso. , SBS Receiver to Scrubber Jet System PT Open"

: SH-H-637 Iso., SBS to Waste Header Jet PT Isolation Open

SH-H-646 Iso., SBS Receiver to Scrubber Jet Steam Open

TV-1508 Control, Condenser Temperature Automatic'

TV-3118 Control, SBS Receiver Temperature Automatic

TV-3121 Control, SBS Scrubber Temperature Automatic

UA-GL-036 Block, SBS Receiver Sampler Closed
t

)

j
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3.7 Alann Resconse Outline

NOTE: For any pressure alarm, or differential pressure alarm,
operators can verify validity of the related instrument
reading by checking the other system pressures and
differential pressures for consistency.

3.7.1 Ventilation Header Pressure Alarm High

A. Validate alarm by observing if reading from PT-1505'

exceeds the alarm set point. Also check for loss of
vacuum in the CFMT and FHT.

B. Possible causes of a sustained alarm include excessive
steam generation from the CFMT, plugging of the
ventilation header with solids, and plugging of the
condenser tube bundle by solids from turbulent boiling in
the CFMT. (A temporary alarm could result from a
pressure excursion in the melter accompanied by automatic
opening of the valve isolating the ventilation header i

from the melter.) |

C. Loss of vacuum in the ventilation header can result in I
loss of in-cell contamination control at the CFMT, FHT
and melter.

D. Consider reducing the amount of steam entering the header
from the CFMT by reducing the boiling rate.

E. Troubleshoot and correct the root cause of the alarm.

3.7.2 Condenser Temperature Alarm High

A. Validate alarm by observing if the reading from TT-1502
exceeds the alarm set point.

B. Possible causes include loss of cooling to the condenser,
excessing fouling of the condenser tube bundle, or
venting of the melter into the vessel ventilation system
without suspending melter feed operations.

C. Inability of the condenser to cool the ventilation gases
can result in delivery of steam from the CFMT directly
into the off-gas system. In the off-gas system the steam
could wet and damage the Prefilter elements.

O1Section 3
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!
i, D. . Assure cooling water flow is not interrupted. If the

melter is venting to.the vessel ventilation header, !

.

assure that feed operations have been suspended.

E. Troubleshoot and correct the root cause for the alarm.
1

{ 3.7.3 Condenser Condensate Level Alarm High
: r

{ A. Validate alarm by observing if the reading from LT-1506
; indicates a level above the alarm set point,

l-
| B. Possible causes include a closed drain valve, pluggage in
j the condensate drain line, and gross failure of one or

more tubes of the tube bundle.
|:
I C. Pluggage of the condensate drain line prevents removal of
-| the condensate from the vitrification cell thereby
' requiring cessation of CR(T boiling operations. Failure

of the tube bundle results in contamination of large t:

: quantities of clean water requiring subsequent
i processing.
I
: D. Discontinue CFNT boiling operations and condenser cooling
| water flow.
!
'

E. Troubleshoot and correct the root cause for the alarm.
oO
| 3.7.4 SBS Scrubber level Alarm law <

A. Validate alarm by observing if the reading from LT-3101
indicates a level below the alarm set point. Also check

. the differential pressure reading across the bed from
PDT-3101, because a reduced level should also produce a

,

| reduced bed differential pressure.
,

5 B. Possible causes include reduced feed rate to the melter
; and loss of cooling to the scrubber, either of which

could result in a not evaporation from the scrubber,s

! rather than condensation in the scrubber.

C. Loss of scrubber level could result in loss of quenching
and scrubbing by the SBS. Loss of quenching could.

,

produce thermal damage to the HEME pad and Profilter
i elements. Loss of scrubbing could result in pluggage of
| the HEME pad and premature loading of the Profilter.

elements.,

e

s

f'

.
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D. If a liquid inventory is present in the receiver,
transfer liquid from the receiver to the scrubber by
activating the solids suspension system pump, or by
activating the receiver to scrubber jet, J-3105. If an
insufficient amount of liquid is in the receiver, add I

domineralized water from the Cold Chemical System through I

valve CH-H-930 until the scrubber is filled.

E. Consider reducing scrub temperature to reduce the
evaporation rate.

3.7.5 SBS Receiver Level Alarm Low

A. Validate alarm by observing if the reeding from LT 3111
indicates a level less than the alarm setpoint.

B. Possible causes include excessive transfers to the CFMT
or waste header.

C. A low level in the receiver can present proper operation
of the solids mobilization system.

D. Discontinue transfer from the SBS.

3.7.6 SBS Receiver Level Alarm High

A. Validate alarm by observing if the reading from LT-3111
exceeds the alarm set point.

B. Possible causes include accumulation of condensation over
an excessive period of time before jetting the contents
of the receiver, and inadvertant transfer of rinse water

from the canister decontamination station.

C. An excessive level in the receiver can produce an
excessive differential pressure across the scrubber, and
ultimately loss of vacuum at the melter.

D. If the CFMT is ready to accept the contents of'the SBS,

Receiver, transfer it there. Otherwise, jet it to the
waste header with jet J-3124, or suspend feed to the
melter until after the receiver has been jetted.

3.7.7 SBS Scrubber Temperature Alarm High

A. Validate alarm by observing if reading from TT-3103
exceeds the set point temperature.

Section 3
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i

O 15. Possible causes include' loss of cooling to the scrubber,
fouled surfaces on the heat transfer surfaces, or a >

;.

; reduced melter feed rate (A reduced melter feed rate
| would generate less water vapor to condense, which would
i produce a not evaporation rate from the scrubber, which

could expose the temperature sensor to hot off-gases.).
'

i
4

j C. An' excessive scrub temperature will ultimately result in 1

' evaporation of the scrub solution, with subsequent loss
of quenching and scrubbing. Loss of quenching could

,

result in thermal damage to the HEME pad and Profilter
3

; elements.- Loss of scrubbing could result in plugging of
j the HEME pad and premature-loading of the Profilter

elements.;

I
j D. Pay close attention to the scrubber level from LT-3101,
i and if necessary maintain the level by transfer from the
] receiver, or adding water from the Cold Chemical System
; through line CH-3106.

E. Troubleshoot and correct the root cause for the alarm.
'

|

|~ 3.7.8 SBS Scrubber Temperature Alarm Low I
'

|
A. Validate alarm by observing if rsading from TT-3103 is;

:-s below the alarm set point.
!I

$ B. A possible cause is failure of cooling water control

l' valve TV-3121 (It fails in the open position.).
,

I
: C. A low scrub temperature increases the rate that water
! vapor is condensed from the melter off-gas,-which could

result in filling of the receiver before the CFMUT isi

; available to accept the contents of the receiver.

| D. Consider reducing the melter feed rate to reduce the rate
j that water vapor is delivered to the SBS. !

E. Troubleshoot and correct the root cause for the alarm,

i

j 3.7.9 Mist Eliminator Differential Pressure High

A. Validate alarm by observing if the reading from PDT-3211 ;

.

exceeds the alarm set point. )
. ;

1 B. The probable cause is build up of solids in the mist I
; eliminator pad. !

I i

1

I

4
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C. An excessive differential pressure across the mist
eliminator pad can result in loss of vacuum at the
melter.

D. Flush the mist eliminator pad by momentarily directing I

water through line CH 2-3210. Repeat as necessary.

3.7.10 HEME Preheater Temperature Alarm High

A. Validate alarm by observing if the reading from TT-3212
exceeds the alarm set point.

B. Possible causes include venting of the melter to the
vessel ventilation system without suspension of feed
operation, delivery of excessive power to the HEME
Preheater element, or continued delivery of power to the
HEME Preheater element when off-gas flow has been
interrupted.

C. Off-gas temperatures above 121 'c (250 *F) can cause
thermal damage to the HEME pad and Prefilter elements.
Continued delivery of energy to the HEME Preheater
elements after off-gas flow has been interrupted can
result in permanent damage to the Preheater element and
housing.

D. De-energize the HEME Preheater. If off-gas is continuing
to flow through the system, activate the Filter Preheater
in the off-gas train being used.

E. Troubleshoot and correct the root cause of the alarm.

> 3.7.11 DELETED

3.7.12 HEME 63-T-033 Pressure Differential Alarm High

A. Validate alarm by observing if the reading from PDT-3315
is greater than the alarm set point.

|

| B. The probable cause is build-up of solids in the HEME pad.

C. An excessive differential pressure across the HEME pad
can result in failure of the pad, or loss of vacuum in
the melter.

D. Flush the HEME pad with domineralized water through valve
DW-GL-662.

Section 3
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,' O E. If flushing does not reduce the excessive differential
pressure, switch off-gas trains to place HEME 63-T-036
into service, then troubleshoot and correct the root ;

cause of the alarm.

! 3.7.13 HEME 63-T-033. Level Alarm High !

-
a

A. Validate alarm by observing if the reading from LT-3317
is greater than the alarm set point..

s

j^ B. Possible causes include a closed drain valve, pluggage in
the drain loop seal caused by accumulation of undissolved
solids there, and a disconnected drain jumper (A
disconnected drain jumper could allow the partial vacuumJ

j in the HEME to support a column of water in the bottom of
i the vessel.). ,

C. Standing water in the HEME can result in loss of
: particulate removal efficiency and entrained liquid |

entering the off-gas stream.

D. Assure that HEME drain jumper is properly connected and
,

that drain valve V-3318 is open. If they are, and the
liquid level remains high, flush the drain from HEME

: 63-T-033 by closing drain valve V-3318, momentarily
introducing domineralized water through valve DW-CL-021,,,
then re-opening the valve,

s.7.14 HEME 63 T-036 Pressure Differential Alarm Highi

'
A. Validate alarm by observing-if the reading from PDT-3621

is greater than the alarm set point.

{ B. The probable cause is build-up of solids in the HEME pad.
'

C. An excessive differential pressure across the HEME pad
'

can result in failure of the pad, or loss of vacuum in ;

the melter. l

: D. Flush the HEME pad with domineralized water through valve
[ DW-GL-664. j
j 1

.

E. If flushing does not reduce the excessive differential
pressure, switch off gas trains to place HEME 63-T-033-

,

into service, then troubleshoot and correct the root !

cause of the alarm.
i
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3.7.15 HEME 63-T-036 Level Alarm High |
A.- Validate alarm by observing if the reading from LT-3622

i's greater than the alarm set point. |
.

B. Possible causes include a closed drain valve, and i

pluggage in the drain loop seal caused by accumulation of |
undissolved solids there, and a disconnected drain jumper
(A disconnected drain jumper could allow the partial

|vacuum in the HEME to support a column of water in the
bottom of the vessel.).

C. Standing water in the HEME can result in loss of
particulate removal efficiency and entrained liquid
entering the'off-gas stream.

D. Assure that HEME drain jumper is properly connected and
that drain valve V-3619 is open. If they are, and the

liquid level remains high, flush the drain from HEME
63-T-036 by closing drain valve V-3619, momentarily -

introducing domineralized water through valve DW-GL-022,
then re-opening valve V-3619.

3.7.16 Filter Preheater 63-E-034 Temp. Alarm Low

A. Validate alarm by observing if the reading from TT-3408
is less than the alarm set point.

B. Possible causes include failure of the heating elements,
and failure of the power distribution system to deliver
power to the heating elements.

C. Failure of the Filter Preheater to maintain the off-gases
above the dew point could result in wetting and
subsequent damage to the Prefilter elements.

D. Energize the HEME Preheater. If the off-gas is still
flowing, re establish a backup heater by switching off-
gas trains.

E. Troubleshoot and correct the root cause of the alarm.

3.7.17 Filter Preheater 63-E-034 Temp. Alarm High

A. Validate alarm by observing if the reading from TT-3408
exceeds the alarm set point.

Section 3-
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O B. Possible causes include venting of the melter to the ,

vessel ventilation system without suspension of feed :

operation, delivery of excessive power to the Filter
Preheater element, and continued operation after off-gas '

flow has been interrupted.
!

C. Off-Gas temperatures above 121 *C (250 'F) can cause i

thermal damage to the Profilter elements. Continued
delivery of energy to the Filter Preheater elements after
off-gas flow has been interrupted can result in permanent
damage to the preheater elements and housing. !

i

D. De-energize the Filter Preheater. If off-gas is still
flowing, energize the HEME Preheater, then re-establish a
back-up heater by switching off-gas trains.

E. Troubleshoot and correct the cause of the alarm.

3.7.18 Filter Preheater E-037 Temperature Alarm Low

'A. Validate alarm by observing if the reading from TT-3709
is less than the alarm set point.

' '

B. Possible causes include failure of the heating elements,
and failure of the power distribution system to deliver
power to the heating elements.

| C. Failure of the Filter Preheater to maintain the off-gases
above the dew point could result in wetting andd

subsequent damage to the Prefilter elements.
.

! D. Energize the HEME Preheater. If the off-gas is still
flowing, re-establish a backup heater by switching off-

j gas trains.
'

i.

! E. Troubleshoot and correct the root cause of the alarm.
!

! !

3.7.19 Filter Preheater 63-E-037 Temp. Alarm High
.

I A. Validate alarm by observing if the reading from TT-3709
| exeeds the alarm set point,
i

B. Possible causes include venting of the melter to the<

'

vessel ventilation system without suspension of feed
' operation, delivery of excessive power to the Filter

Preheater element, and continued operation after off-gas
' flow has been interrupted. !

!

;
f-
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C. Off-Gas temperatures above 121 *C (250 *F) can cause
thermal damage to the Prefilter elements. Continued
delivery of energy to the Filter Preheater elements after
off-gas flow has been interrupted can result in permanent
damage to the Preheater elements and housing.

D. De-energize the Filter Preheater. If off-gas is still
flowing, energize the HEME Preheater, then re-establish a
back-up heater by switching off-gas trains.

E. Troubleshoot and correct the root cause of the alarm.

3.7.20 Prefilter 63-T-035 Press. Diff. Alarm Low

A. Validate alarm by observing if the reading from PDT-3506
is below the alarm set point.

B. Possible causes are loss of off-gas flow through the
elements, and tearing of a prefilter element (s).

C. Failure of the prefilter elements could result in
transfer of some of the radioactive materials from the
prefilter elements to the HEPA filters located outside
the vitrification cell.

D. Switch off-gas trains to place Prefilter 63-T-038 into
service.

E. Troubleshoot and correct the root cause of the alarm.

3.7.21 Prefilter 63-T-035 Press. Diff. Alarm High
,

A. Validate alarm by observing if the reading from PDT-3506
is greater than the alarm set point.

B. Possible causes are build-up of particulate on the
element (s), wetting of the element (s), and failure of an
element (s) against its retaining screen.

C. High differential pressure across an unfailed element is
an indication that continued operation may result in
failure of the element (s). High differential pressure
across a failed element could result in loss of vacuum at
the melter.

D. Switch off-gas trains to place Profilter 63-T-038 into
service.

E. Troubleshoot and correct the root cause of the alarm.

Section 3-
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3.7.22 Prefilter 63-T-038 Press. Diff. Alarm Low

A. Validate alarm by observing if the reading from PDT-3810
is below the alarm set point.'

i

B. Possible causes are loss of off-gas flow through the !
elements, and tearing of a prefilter element (s).

1

C. Failure of the profilter elements could result in j
transfer of some of the radioactive material from the '

j profilter elements to the HEPA filters located outside
'

: the vitrification cell.

D. Switch off-gas trains to place Prefilter 63-T-035 into'

service.

; E. Troubleshoot and correct the root cause of the alarm.
!

3.7.23 Prefilter 63-T-038 Press. Diff. Alarm High'

! A. Validate alarm by observing if the reading from PDT-3810
is greater than the alarm set point.

B. Possible causes are build-up of particulate on the
element (s), wetting of the element (s), and failure of an

f-,s element (s) against its retaining screen.
,i

C. High differential pressure across an unfailed element is
an indication that continued operation may result in 1

failure of the element (s). High differential pressure
across a failed element could result in loss of vacuum at

Ithe melter.

D. Switch off-gas trains to place Prefilter 63-T-035 into
service.

!

E. Troubleshoot and correct the root cause of the alarm.

3.7.24 Postheater Housing Temperature High
.

A. Validate alarm by observing if the readings from TT-3914
and TT-3915 are greater than the alarm set point.

B. Possible causes include venting of the melter to the
vessel ventilation syst9m without suspension of feed
operation, overheating by one of the heaters upstream.

.
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C. Excessive off-gas temperatures threaten thermal damage to ;

the Postheater housing, to the mass flowmeter FE-3916, to '

the duct in the trench leading to the 01-14 building.

D. (With no heating element in the housing, the high
temperature would result from other sources which would
trigger alarms leading to corrective actions.)

E. Troubleshoot and correct the root cause of the alarm.

> 3.7.25 DELETED

O
.

e

1

|

I

|
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4.0 SYSTEM LIMITATIONS. SET-POINTS AND PRECAUTIONS l

The instrumentation limits, set points, alarms and interlocks are listed in
Tables 4-1 through 4-4.

>

' Table 451: iTemperature?LiNits',iSet-Points,;. Alarms Events Er Interlocks > l
,

'

' Parameter 4 LIAstrumAnt? ~ Limits; : Set-Pointsi Alarms.
'

.

, Events, &;#'" ' ~

, -

'O'
'

Interlocks. !
' '

l

Condenser TT-1502 107 *C 102 *C Alarm High
Outlet (225 *F) (215 'F)

SBS Bed TT-3103 Not Deviation of Alarm High
Established 10 C'

(18 F*)
from
setpoint

Not Deviation of Alarm Low*

Established -10 C'
(-18 F')
from
setpoint

HEME Preheater TT-3212 107 *C 95 'C Alarm High

O* (225 'F) (205 *F)

107 *C Event Hi Hi
(225 *F) Stop Power

Stop Feed

Preheater TT-3408 Off-Gas Dew 60 *C Alarm Low
E-034 Point (140 'F)

107 *C 99 *C Alarm High
(225 'F) (210 *F)

107 *C Event Hi Hi
!

(225 *F) Stop P6wer
Stop Feed

i

Preheater TT-3709 Same as Same as Same as
E-037 TT-3408 TT-3408 TT-3408 i

Postheater TT-3914 107 *C 104 *C Alarm High j

(225 *F) (220 'F)
'

107 *C Event Hi Hi
,

(225 'F) Stop Power
Stop Feed

I
1
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l

The limit on the condenser outlet coincides with the maximum allowable |

temperature at the prefilter elements located downstream, consistent with
ANSI-N509. The high temperature alarm set point is set below the limit to
warn the operators before the limit is reached.

|

The SBS bed low temperature limit is that temperature at which the
condensation rate in the SBS bed is such that the receiver will become
overfilled before the CFMT will be ready to accept the condensate from the
receiver. Because this limit will change with changes in operating conditions
(e.g. melter feed rate), a specific value for the limit cannot be firmly
established. The suggested low temperature alarm set-point is well below

I

'

normally anticipated operating temperatures and is intended to alert the !
operator to excessive cooling which could result in over accumulation of

|
liquid in the receiver. j

,

The SBS bed high temperature limit is that temperature which establishes an !off-gas dew point sufficiently high that condensation will occur in the I

ducting located in the trench between the Vitrification Cell and the 01-14
Building. Because this limit will change with changes in operating conditions
(e.g. trench temperature) a specific value for the limit cannut be firmly
established. The suggasted high temperature alarm set-point is slightly above
off-gas temperature which might be expected to result in condensation in the
off-gas duct in the trench. Operating experience, and changes in atmospheric
temperatures with changes in season, may dictate changes in the set-point.

The HEME Preheater temperature limit is established by ANSI /ASME-N509. The
interlock is set at the limit to terminate power to the HERE Preheater should
the system, for any reason, reach the limit temperature and there-by threaten
to exceed it. The high temperature alarm is set between the control point and
the maximum allowable temperature to indicate that the temperature is rising
and give the operator time to respond before the power is automatically cut
off by the interlock. Simultaneously, it also interrupts feed to the melter -

because the efficiency of the off-gas system will be temporarily compromised.
Because the temperature sensor is located in the heater housing, it also
serves to protect the heating elements from self-destruction.

The profilter low temperature limit is the dew point of the off-gases. At the
dew point and below, condensation would be expected to form on the prefilter
elements. Because the off-gas dew point can changes with changes in the
operating conditions (e.g. SBS bed temperature and vessel ventilation gas
temperature), a firm low temperature limit cannot be established. The low
temperature alarm set-point is established at a temperature greater than the
SBS bed is ever expected to operate because the SBS bed operating temperature
should generally control the minimum possible dew point.

Section 4
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I
The prefilter high temperature limit is established by ANSI /ASME-N509. The j
high temperature alarms are to annunciate above the set point temperature, but
below the temperature limit, to allow the operator time to respond before the

O interlock takes control from the operator. The temperature interlock
interrupts electrical power to the heater element'should the temperature reach

.

I

the limit. Simultaneously, it also interrupts feed to the melter because the )
efficiency of the off-gas system will be temporarfly compromised. Because the

. temperature sensors are located in the heater housings, the interlock also
serves to protect the heating elements from self-destruction.

The Postheater temperature limit is established by ANSI /ASME-N509. The
Postheater became redundant equipment when ANSI /ASME-N509 was imposed because
it could no longer provide service beyond that provided by filter preheaters
63 E-034 and 63-E-037. Therefore, the high temperature alarm and interlock
serve as back-ups to the alarms and interlocks of filter preheaters 63-E-034
and 63-E-037, and are programmed to be the same.

>

m ' r ThNhI422h I Pressure; add Differe'nitaSPUssure?LimitsdSet-P$idtis,)4d
A . y "y --

- : Alarms / Events?
' * ' *

,
x

PArandier: - !InstEumentil ^ ; Limits / - -Set-Pointsi ! Alarms / Limits .i
~

Vent Header PT-1505 0 gage -0.5 kPa Alarm High
. (-2 InWG) Stop Steam to
' CPMT

Mist Eli a wtor PDT-3211 Not Estab'd. 750 Pa Alarm High
(3 InWG)

HEME T-033 PDT-3315 5 kPa 4 kPa Alarm High
(20 InWG) (16 InWG)'

Prefilter PDT-3506 Not 200 Pa Alarm Low
T-035 Established (0.75 InWG)

Suggested
Initial
See Note 1

2.4 kPa 2.1 kPa Alarm High
(9.5 InWC) (8.5 InWC)
See Note 2 See Note 2 j

|HEME T-036 PDT-3621 5 kPa 4 kPa Alara High
| (20 InWG) (16 InWG)

I Profilter PDT-3810 Not 200 Pa Alarm Low
i T-038 Established (0.75 InWC)
{' Suggested

Initial
a See Note 1

| 2.4 kPa 2.1 kPa Alarm High
(9.5 InWC) (8.5 InWC)
See Note 2 See Note 2

;;

Set within 150 Pa (3. InWC) below the operating differential pressure, af terNote 1 -

the operatina dif ferential cressure has exceeded 1.5 kPa (6 InWC) .

!' Note 2 - Consistent with " Vitrification Facilit Ventilation of off-Gas a stem
MME:*n' f#n'US*.L'e E*E S{e*1M|Q*"""* *'' ""' ' ""'**d "

e:

'O 1
: !

i
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The vent header pressure limit is zero gage pressure because pressurization of
the ventilation system, relative to the vitrification cell, will result in
contamination of the cell from the CFMT and FHT, and from the melter if it is :
being ventilated to the header. The alarm is set between the desired |
operating pressure and the limit, at a point such that any further ldeterioration in the vacuum would clearly compromise the ability of the
ventilation system to perform its mission.

'

The differential pressure across the mist eliminator pad is alarmed to alert
the operator when the mist eliminator pad requires flushing. Testing
experience has indicated that the pad should not plug, and there is no means
to replace the pad without replacing the entire housing, so the pad should be
flushed whenever any restriction is detected. So long as mist eliminator
restrictions do not prevent establishment of a slight vacuum in the melter,
feed operation can continue regardless of the differential pressure
measurement.

The limiting differential pressure across the HEKE pads was established by the
pad vendor, and the alarms were set below the limits to alert the operator of
a pending need to flush the pads.

No profilter pressure differential low limit is established because the

minimum acceptable differential pressure varies with the changes in process
conditions, specifically the volumetric flow rate through the elements. The
prefilter pressure differential low alarm is set below the differential

pressure expected during normal operation when the profilter elements are
clean, and is used to detect prefilter element tearing. This is only a
suggested alarm point. Operations may periodically increase this alarm set-
point as the pressure differential increases due to buildup of material on the
elements.

The profilter pressure differential high limit is based upon published
: literature indicating that single HEPA elements are commonly used until the
! differential pressure reaches 2 kPa (8 InWC). Therefore, a differential

pressure across the first element of 2 kPa (8 InWC), plus an allowance for 250
Pa (1 InWC) across the second element, which should remain relatively clean,

I is allowed. The pressure differential alarm high is set slightly below the
limit to alert the operator in advance of a pending need to replace the
profilters.

:

> DELETED - Table 4.3: Flow Limit, Set-Points, Events and Interlocks
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s R ;T hi g 4-3 h ?Id d Lidits;!: Set-Points / Alarms IEvents:&lInterlocksi, ,

lns'rumest? Linds$ Set-Pointsi' fAlarms,n! [FArameted ' t
; aj<,

'

'
.

v.:' Events:&s

j < 99 9o: Isterlocks
*- < ,

-

4 )

| Condenser LT-1506 250 mm. 230 mm Alarm High

|
Condensate (10 InWC) (9 InWC)

SBS Scrubber LT-3101 1240 mm 1300 mm Alarm Low
(49 InWC) (51 InWC)

!
4

!- 1240 mm Event lo lo

(49 InWC) stop feed'

I SBS Receiver LT-3111 1960 mm 1350 mm Alarm High
(77 InWC) (53 InWC)*

i 180 mm 230 mm Alarm Low
l (7 in) (9 in)
:

: 180 mm Event Lo Lo
| (7 in) Stop Pump
|
! HEME T-033 LT-3317 Detectable 50 mm Alarm High 1

Imvel (2 InWC)

HEME T-036 LT-3622 Detectable 50 mm Alarm High.

level (2 InWC),

<

; The liquid level limit in the condenser shell is the level of the opening of
; the reference pressure tap at the lower end of the condenser shell. Should
j the level increase above this point, level readings will no longer be
; accurate.

| The weir in the standpipe is designed to measure condensate flow rate from
; normal CFMT boiling about 130 mm (5") up the standpipe. Therefore, a water
: level significantly higher than 130 mm (5") up the standpipe height would be

indicative of a restriction in the condensate drain line. The alarm point is,

j~ set well above the expected nominal level during CFMT boiling, but below the
; limit, to alert the operator to the existence of a possible restriction.

i
e '

The SBS Scrubber must always be filled to assure proper quenching and j

particulate removal. The low level limit is the level of the upper lip of the
'

<

bed section. Below this level, liquid will no longer be able to circulate
; from the top of the bed and down over the cooling coils. The level low alarm
| -is set just above this lip to assure that the operator is alerted to a

diminishing scrubber level while he/she will still has the capability of'

responding to the dropping liquid level, for example, by increasing the amount
,

O
.
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of cooling and thereby increasing the amount of condensation occurring in the
scrubber, or by direct water additions to the scrubber.

The SBS Receiver high level limit corresponds to the maximum liquid inventory
(1803 gal.), whichfor which the SBS Receiver was designed to accept, 6.824 m2

includes a 5.651 m' (1493 gal) working volume plus a 1.173 m (310 gal) heel.2

The SBS Receiver high level alarm is established at a level corresponding to
the top of the half-pipe jacket, and notifies the operator that the Receiver
has only 1.25 m (330 gal) of available space remaining. This corresponds to2

about 20% of the available working volume and should allow sufficient time for
operations to determine whether or not some of the contents should be jetted

; to the waste header to assure that the Receiver won't become overfilled before
the CFMT will be available to accept liquid from the SBS Receiver.

The SBS Receiver level low alarm is set to indicate when the liquid level is

approaching the minimum liquid level to assure the suction for the solids
suspension system pump remains covered so that solids suspension operations
are not needlessly interrupted. Should the liquid level go below the minimum
liquid level, the pump will no longer be able to withdraw liquid from the SBS
Receiver, and the solids suspension will no longer function, so the power to
the recirculation pump motor will be interrupted to protect the recirculation
system from self-destruction. -

The liquid level limit in an operating HEME corresponds to the bottom of the
HEME pad. Should a liquid level be detected during operation, the HEME
eificiency could become compromised. The level probe is located at the bottom
of the pad, and the level high alarm is set to annunciate after a liquid level
is clearly established.

>

|Tablei4-4:(LElectricaliCurrent $1mit' Set-PdintM & Alarm;'4
,<

Parameter' IInAtrumentY 'LimiM ShtaPhiN:1 lkra?
SBS Pump IT-3130 0 0.5 amp when Alarm Low
Motor operating

> The electrical current low alarm for the SBS solids mobilization pump motor is
set well below the nominal current expected to be drawn when the motor is
running, to indicate the pump is not running when it is expected to be
running.

4.1 Vessel Ventilation

The condenser tube bundle was designed for a maximum differential
pressure of 7 kPa (1 psid). This was done to leave a sufficient
differential pressure requirement at the control valve so that the
pressure in the system could be modulated. The instrumentation
measures only one of two passes of the ventilation gases across the
tube bundle, therefore the maximum differential the instrumentation
should measure is 3.4 kPa (0.5 paid, 14 InWG). No alarm is required on

Section 4
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this measurement because an excess differential pressure across the j-

tube bundle will result in an insufficient vacuum in the vent header l2

which will initiate an alarm. |
l

1- Assure that cooling water block valves 66-CL-046 and 66-GL-632 are open ;
whenever a possibility exists for CFMT boiling, or opening of the valve !

: between a thermally hot melter and the' vessel vent header. This is i

i because the water in the condenser tubes could vaporize and over
pressurize the equipment. !

<

4.2 Ouenching/ Scrubbing

j The nominal SBS bed temperature should be selected to establish the
maximum expulsion of water vapor from the SBS, without producinga

condensation in the trench between the vitrification cell and the 01-14
building.:

!'

The SBS receiver temperature is set below the maximum limit. At !

temperatures in excess of the Itait, the jets used to discharge the,

contents of the receiver, may not function. Above the limit, the
vacuum produced.in the jet suction may vaporize the scrub, thereby
preventing priming of ths jet with liquid. The alarm is set at the!

| limit to alert the operator as soon as the operability of the jets has
j become compromised.

4.3 PrefiltrationO4

The temperature set point for the operating filter preheater must be
! below the mandatory limit, and well above the normally expected off-gas

dew point. An operating set-point temperature of 85 *C (185 'F) is
recommended.

4

i
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5.0 CASUALTY EVENTS AND RECOVERY PROCEDURES

This section identifies the casualty events that could affect the system, and
the protection provided against those casualties by the system design. It
also outlines the system design features and recovery procedures which will
mitigate the consequences of the casualties and restore the system to a known
and confirmed safe condition.

5.1 Casualtv Events

Following is a list of the casualty events considered. This list is
not intended to be all inclusive.

Loss of Cooling*

* Loss of Site Power
e Loss of Steam

i

Loss of Utility Air*

a Loss of Instrument Air
e Failure of Vessel Vent Pressure Control Valve
* Failure of Condenser Tube Bundle
* Failure of HEME Preheater Element

Malfunction of HEME Preheater Element - Overheating*.

* Failure of HEME Pad
Failure of Filter Preheater Elementa

Malfunction of Filter Preheater Element - Overheating> *

f-s * Failure of Prefilter Elements
(j * Failure of Postheater Element

Malfunction of Postheater Element - Overheating*

* Failure or Malfunction of Off-Gas Flowmeter
* Tornado

Earthquake*
;

5.2 Desien Features to Mitiente Effects of Casualty Events

This subsection briefly outlines the design features which provide
protection from casualty events and mitigate the effects of such

! events.

5.2.1 Loss of Cooling

Closed loop cooling water provides process cooling services to
three locations in the In-Cell off-Gas system; the vessel Vent
Condenser, the SBS Receiver, and the SBS Scrubber.

Section 5.
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Should closed loop cooling water flow be lost while the
condenser is being used to condense the steam produced from
CFMUT operation, the steam will pa.s through the condenser,
and the pressure control valve in the non-condensibles jumper,
before entering the off-gas stream. The steam will remain in
a vapor state because the off-gas system will be at a 1

significantly lower pressure than the condenser. The steam j
will place a significantly larger energy demand on the filter i

preheater in use. The heating elements have considerable
excess capacity and will draw additional electrical energy to
maintain the set-point temperature, thereby protecting the
profilter elements from becoming wetted. The increased flow
rate in the off-gas train will produce increased pressure
differentials through the processing equipment, and the air
inbleed valve in the out-of-cell off-gas system will
automatically respond by reducing the amount of air entering
the system at the blower suction. With this action, a vacuum
will likely be retained in the system, but most if not all of
the flexibility in the pressure control system will have been
used, and the vacuum may not be as significant es desired.
Should the detected vacuum be less than the interlock point,
the steam to the CFMUT and waste feed to the melter will
automatically be interrupted. After the steam flow to the
CFMUT is interrupted, steam flow into the vessel vent
condenser will cease, and the pressure control logic will
automatically restore the set-point vacuum.

Should closed loop cooling water flow be lost to the SBS
Receiver, the temperature of the liquid stored there may rise
thereby compromising the ability to operate the steam jets
which are used to drain the receiver. This could create a
delay in the schedule for jetting the receiver, and could
require interruption of melter feed operationa after the
receiver becomes filled with condensate.

Should closed loop cooling water flow be lost to the SBS
Scrubber, the temperature in the scrubber would rise, greater
amounts of water vapor would be expelled from the scrubber
with the off-gases, the liquid inventory in the scrubber would
become depleted, and eventually, the ability to quench and
scrub the off-gases would gradually be lost.

Of the three closed loop cooling water applications, only one
is necessarily in continuous use, the cooling of the SBS
Scrubber.

Section 5-
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To establish whether cooling water flow is lost, FE-3314, the
. ;' - SBS Scrubber cooling water flow element, should be checked.

After cooling is lost, the temperature of the scrub will rise |

above the set-point and the temperature control valve will |
' ' automatically move to a fully open position trying to

re-establish the set-point temperature. Therefore, to verify
that no cooling water is flowing to the SBS Scrubber, check

! the temperature of the scrub solution, TE-3103, and the
position of the scrubber temperature control valve, TV-3121.>

The SBS Receiver cooling water flow element, FE-3118, and the
condenser cooling water flow element, FE-1508, should be
checked to establish if cooling water is being supplied )

elsewhere in the system. |.
1

1
:

i 5.2.2 Loss of Site Power

| Upon loss of site power, melter feed operations should
automatically cease and one of the off-gas blowers in the

j -
alternate energy source. Therefore, flow would continue
out-of-cell off-gas system will continue to operate on an

,

4 I

i through the in-cell off-gas equipment but the amount of
'

contamination released into the off-5ases from the melter
would steadily decrease. Alternate energy will also be _ ]

. provided for the preheaters, so operation can continue without
undue risk of wetting the profilter elements.

[() 5.2.3 Loss of Steam
:.

i Upon loss of plant steam, the ability to make liquid transfers
from the SBS Scrubber and SBS Receiver will be lost. Loss of'

ability to transfer liquid from the SBS would eventually
result in a filled SBS Receiver which would require,

: interruption of molter feed operations.

| To verffy the presence, or absence, of steam, check steam
pressure at PT-3105 when valve HV-3105 to jet J-3105 is open.

5.2.4 Less of Utility Air.

I Upon loss of utility air, the ability to purge the steam jets
'

used to transfer liquids from the SBS will be lost. Because
; purging of the jets is necessary to prevent condensing steam

from creating a vacuum that could suck contaminated liquid,

back through the vitrification cell wall, the staan jets must
not be used when utility air is not available,

a

4

'
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|h5.2.5 Loss of Instrument Air

Upon loss of instrument air, proper operation of control
valves and pressure taps will be lost. The system will
continue to be maintained under a vacuum by the operating
off-gas blower, but control of system pressures, differential
pressures and liquid levels will be lost, so liquid transfer
operations must be suspended.

5.2.6 Failure of Vessel Vent Pressure Control Valve
.

Failure of the Vessel Ventilation Pressure Control Valve,

PV-1502, would result in the valve moving to the fully open
position. The degree of vacuum in the system may increase
somewhat, and the ability to hold the equipment at a constant
vacuum may be lost. However, the equipment will remain under
a vacuum relative to the cell pressure, containment of
contamination by ventilation will continue, and equipment
attached to the vessel ventilation system will remain
operable.-

To establish whether FV-1505 has failed, first check the
pressure in the vessel ventilation header, PT-1505, for a

'

vacuum greater than the set point (an absolute pressure lower
than the set point). If the vacuum is greater than the set,

point, the possibility of failure is indicated, and the

operation of the valve should be tested. Test the valve by
changing the set-point while observing PV-1505 to determine
whether the control valve responds to the change. Lack of
responsiveness is indicative of failure.

5.2.7 Failure of Condenser Tube Bundle

Failure of the tube bundle in the condenser will result in
compromised cooling efficiency, but more importantly, will i
result in large quantities of clean water being added to the:

contaminated water inventory.

To establish whether the tube bundle has failed, check the
liquid level at the weir in the bottom of the condenser vessel
on LT-1506. An unusually high level while condensing steam i
from CFMUT operation, is suggestive of tube failure. Any l

positive level when condensate is not being produced from
CFMUT operation while the condenser drain valve, V-1503, is
open, is also indicative of tube failure.
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3 5.2.8 Failure of HEME Preheater Element

Failure of the HEME Preheater element would be of no
! consequence to the HEME itself because it would passively >

begin functioning as a mist eliminator rather than as a
particulate filter. The Profilter, however, would be exposed
to moist off-gas, and the deleterious effects that would pose.

I To detect failure of the element verify that the HEME
Preheater power has not been switched off, and determine the

.

; HEME Preheater outlet temperature on TE-3212. If the -

1 activated heater cannot maintain the. set-point temperature, '

the element has probably failed.

; 5.2.9 Malfunction of HEME Preheater Element - Overheating
. ,

overheating of the HEME Preheater threatens thermal damage to1

the HEME element, the profilter elements, and the HEME
;

Preheater housing itself.
i

; Overheating of the HEME Preheater is detected by TE-3212 which
is alarmed and interlocked for high temperature.

: 5.2.10 Failure of HEME Pad
i

( Failure of the HEME pad in service, or of the HEME pad seal,.

I would result in reduced collection efficiency of the HEME, and,

an increased burden being placed upon the prefilter elements'

downstream.

!- A noticeable decrease in the differential pressure across the
HEME pad in service, observed on PDT-3315 for HEME 63-T-033 or

; on PDT-3621 for HEME 63-T-036, compared to the established
steady state differential pressure reading, is an indication'

that the HEME element, or HEME element seal, may have failed.
t

| 5.2.11 1ailure of Filter Preheater Element
'

Failure of the filter preheater element in service would

[ result in exposure of the profilter to moist off-gas and the
deleterious effects that would pose.

i

To detect failure of the element, verify that the filter
preheater power has not been switched off, and determine the
Filter Preheater outlet temperature on TE-3407 for Filter
Preheater 63-E 034, or on TE-3709 for Filter Preheater
63-E-037. If the activated heater cannot maintain the

j set-point temperature, the element has probably failed.

,
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5.2.12 Malfunction of Filter Preheater Element - Overheating

Overheating of the filter preheater element in service
threatens thermal damage to the prefilter elements, and to the
filter preheater housing itself.

Overheating of the filter preheater is detected by TE-3408 for'

Preheater 63-E 034, or by TE-3709 for Preheater 63-E-037.
These sensors are alarmed and interlocked for high
temperature.

5.2.13 Failure of Prefilter Elements
4

Failure of the profilter elements in service could result in
transfer of radioactively contaminated material into the off-
gas duct in the trench between the Vitrification Cell and
Building 01-14, and onto the HEPA filters in the 01-Cell.'

This would subject maintenance and decommissioning workers to
increased radiation exposures.

^

A considerable' decrease in the differential pressure across
the profilter assembly in service, observed on PDT-3506 for'

Prefilter 63-T-035, or on PDT-3810 for Prefilter 63-T-038,

compared to the established steady state differential pressure
reading, is an indication that the prefilter element or
elements, has or have failed.

'

5.2.14 Failure Postheater Element

! The Postheater is not required for proper system operation.
Therefore, neither the absence nor the failure of the
Postheater element is of concern.

5.2.15 Malfunction of Postheater Element - Overheating

overheating by the Postheater element would violate the
constraints placed upon the heater by ANSI /ASME-N509, would
threaten the duct between the Vitrification Cell anc} 01-14
Building with thermal stresses, and would threaten the final
HEPA filters in the 01-14 Building with thermal damage.
Because the Postheater is not to be placed into service (The
heating element and associated service jumper are not to be
installed.), malfunction of the Postheater is of no concern.

5.2.16 Failure or Malfunction of Off-Gas Flowmeter

Failure or malfunction of the off-gas flowmeter, FE-3916,
should trigger an interlock sequence which will interrupt feed
to the melter and de-energize the caparating heater element (s).
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5.2.17 Tornado

- The Vitrification cell which contains the In-Cell Off-Gas
System is designed to withstand a design basis tornado. The

,

prefilter elements are HEPA elements which, according to the'

Nuclear Air Cleaning Handbook (ERDA-76-21), should withstand a ,

pressure pulse ~ caused by a tornado across off-gas system '

4 filter elements. Therefore, a tornado would not be expected
to release significant amounts of radioactive materials from
the off-gas system.

;

5.2.18 Earthquake

The'off-gas system has been designed to remain standing, but
not necessarily functioning, following a design basis :
earthquake. The Vitrification Cell and associated ventilation

,
system have been designed to survive such an earthquake,,

thereby effectively containing any contamination which may be<

; released from the off-gas system during or after an
: earthquake.
.

| 5.3 Recovery from casum1 ties

i

j This subsection outlines the recovery procedures performed by facility
operating personnel to restore the system to a known, safe condition;
to mitigate the effects of casualty events; and to assure personnel,

( safety.

j 5.3.1 Loss of Cooling

i While efforts are made to restore cooling water flow, the
liquid inventory in the SBS Scrubber will become diminished.
This will occur because interruption of melter feed will

,

reduce the condensate accumulation rate, and the increase in
scrubber temperature will increase the rate that water vapor

: is expelled with the off-gases. Therefore operators should
i monitor the scrubber liquid level, LT-3101, and periodically

add water to the scrubber from the cold chemical sy, stem
i through line CH-3106 to keep the scrubber nearly filled.

5.3.2 Loss of Site Power

While efforts are made to restore site power, moisture may
produce an increased pressure differential across the.

i profilter assembly in service. Supply standby power to the
preheater that was in use by closing the appropriate breaker

'

in System 63ED.
,

|

.
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5.3.3 Loss of Steam

While efforts are made to restore plant steam, monitor the
liquid level in the SBS Receiver on LT-3111. Should the
receiver become filled, melter feed operation will need to be
interrupted.'

5.3.4 Loss of Utility Air

While efforts are made to restore plant utility air, monitor
the liquid level in the SBS Receiver on LT-3111. Should the
receiver become filled, melter feed operation will need to be
interrupted. The contents of the SBS Receiver must not be
jetted when there is no utility air available to purge the
steam from the jets, because steam condensing in the line to
the jet could create suction and draw contaminated liquid from
the SBS through the vitrification cell wall.

5.3.5 Loss of Instrument Air

While efforts are made to restore plant instrument air,
discontinue all liquid transfer operations, while continuing
to monitor system temperatures and flow to assure stability of
the system.

5.3.6 Failure of Vessel Vent Pressure Control Valve,

Failure of PCV-1505 is not critical to system operation.
Because replacement of the valve requires that the system be
opened to the cell atmosphere, resulting in loss of vacuum on
the attached components, valve change-out should not be
performed until the overall vitrification system is down for
other reasons. When the vitrification system is down for
other reasons, the entire non-condensibles jumper which holds
the valve should be replaced to re-establish vacuum controls.

] 5.3.7 Failure of Condenser Tube Bundle

Upon confirmation of tube bundle failure, suspend melter feed
<

operations in an orderly manner, then replace or repair the
tube bundle.

j

|
|

O '\Section 5
SD:0001599.05

8

_ _ _ - - - - _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -!-



. . _ . . - . _ _ _ _ .. ._ __ . . . . . _ _ _ _ . . . _. . . .

|
..

|
F |

WVNS-SD-63H
Rev. 4

() 5.3.8 Failure of HEME Preheater' Element |:
|

|Upon detection of failure of the HEME Preheater elowent, an
:

[ alternate preheater should be activated. - If Profilter
!, ~63-T-035 is in service, activate Filter Preheater 63-E-034.

If Profilter 63-T-038 is in use, activate Filter Preheater
;! 63-E-037. -De-activate the HEME Preheater. j

!

l' The HEME Preheater is not essential to system operation, and
i replacement of the heater element requires opening of the. i

[ off Eas system to the cell atmosphere. Therefore, wait until 1

the vitrification system is down for other reasona before ;'

changing the element.
:

5.3.9 Malfunction of HEME Preheater Element - Overheating

i
If after the high temperature alarm for TE-3212 has sounded,
the temperature continues to climb, initiate power to the

,

Filter Preheater in the-off-gas train in service and terminate.

power to the HEME Preheater. Troubleshoot the controls to
y

establish the cause of the malfunction and make corrections asd'

required.

Availability of the HEME Preheater is not essential to system );
operation, and replacement of the heater element requires i

opening of the off-gas system to the cell atmosphere, so waitO until the vitrification system is down for other reasons
before changing the failed element. i-

|

| 5.3.10 Failure of HEME Pad j

Upon failure of the pad or seal of the HEME in service, switch
the off-gas flow to the alternate off-gas train, then remove
and replace the HEME pad.

! |

J 5.3.11 Failure of Filter Preheater Element
1

i Upon detection of failure of the filter preheater element in
service, the HEME Preheater should be activated to
re-establish the off-gas temperature at the prefilter. The

,

i off-gas trains should then be switched, the other filter
preheater should be activated, then the HEME Preheater should

I be de-activated.
:
;

i

:

:

i

- M
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5.3.12 Malfunction of Filter Preheater Element - Overheating ,

If after the high temperature alarm for TE-3408 or for TE-3709
has sounded, the temperature continues to climb, initiate
power to the HEME Preheater and terminate power to the filter
preheater in service. Switch off-gas trains to place a good
filter preheater into service. This will include activation
of the alternate filter preheater and de-activation of the
HEME Preheater. Troubleshoot the controls to establish the
cause of the malfunction, and make corrections as required.

5.3.13 Failure of Prefilter Elements

Upon failure of the prefilter assembly in service,.the ability
of the off-gas system to retain radioactive contamination
within the Vitrification Cell will have been compromised, and
feed to the melter must be interrupted. The off-gas trains
should then be switched to place new prefilters into service,
and the failed prefilter assembly should be replaced.

5.3.14 Failure of Postheater Element

The Postheater is redundant equipment, is not required for
proper system operation, and is not to be placed into service.
Therefore, no recovery activity is required should the element
be installed and subsequently be found to be faulty.

5.3.15 Malfunction of Postheater Element - Overheating

The Postheater is redundant equipment, is not required for
proper system operation, and is not to be placed into service.
Therefore, no recovery activities are anticipated to be
required.

5.3.16 Failure or Malfunction of Off-Gas Flowmeter

Replacement of the off-gas flowmeter, FE-3916, requires that
the system be opened to the cell atmosphere. This is
undesirable, so replacement should be postponed until such
time as the system is already down for other reasons.

The interlock associated with the flowmeter is intended to
assure that feed is suspended, and the heaters are deactivated
when there is no detectable flow in the system. Because flow
can be confirmed by the existence of a differential pressure
across the profilter assembly in service, the system can be
safely returned to service after reprogramming the DCS to
interlock melter feed, and electrical energy delivery to the
heater elements, based upon simultaneous absence of
differential pressure across both profilter assemblies.

Section 5
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i/ 5.3.17- Tornado
k

; Following a tornado, an engineering assessment will need to be
performed to determine what damage occurred, and what,

' corrective actions must be taken before the system can be
safely returned to service.

i
5.3.18 Earthquake

Following an earthquake, an engineering assessment will need
1

to be performed to determine what damage occurred, and what );

; corrective actions must be taken before the system can be !

: safely returned to service. I

I I
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6.1 Maintenance Anoroach/Philemonhv*

i All items of equipment in the In-Cell Off-Gas Treatment System
' requiring periodic routine maintenance are designed for remote"

maintenance or replacement. Equipment with a likely operating life of
less than seven years is designed to be either remotely replaceable, or
have installed backups.

I Normally, one of the. installed redundant off-gas trains (HEME, filter
j preheater, profilter) is operated while the other off-gas train is

valved out-of-service. While out-of-service, maintenance operations
;

:. can be performed. A train is placed into service by opening the
isolation valves in the jumpers upstream from the HEME and downstream*

i from the profilter. A train is removed from service by closing the
! same two isolation valves.

j The vessel vent header, structural supports, service wall and stub wall
are non-maintenance items.;

' A set of lifting yokes supplied with the off-gas equipment, which could
i be used to remove and replace in-cell off-gas equipment, are described
j in the appendices.

I A discussion of decontamination and decommissioning is presented in the
! appendices.

! 6.2 Corrective Maintenance

6.2.1 Vessel Ventilation,

! -

A. Pressure Control Valve Replacement
i

NOTE: The pressure control valve cannot be replaced
without loss of vacuum in the equipment

| ventilated by the vessel ventilation system.
Therefore, this procedure should not be-

performed when significant amounts of
|

radioactive gases or vapors are being

|
directed into the systen,

i -

* Close valve IA GL-009 to isolate the instrument
air from pressure control valve PV-1502.

Using the crane and impact wrench, remove the*

instrument air jumper to the PV-1502.
.

Remove ' the jumper providing temperature monitoring-*

service to the non-condensibles jumper.
.
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Remove the non-condensibles jumper, which holdse

PV-1502.

Install a replacement non-condensibles jumper with*

replacement PV-1502.

Re-install the jumper providing temperature*

monitoring service to the non-condensibles jumper.

Reinstall the jumper providing instrument air to*

PV 1502.

Reopen valve IA-GL-009.*

B. Temperature Element Replacement

NOTE: The temperature element in the non.
condensibles jumper cannot be replaced
without risking a partial loss of vacuum in
the equipment serviced by the off-gas and
vessel ventilation system. Therefore, thic
procedure should not be performed when
significant amounts of radiologically
contaminated gases or vapors are being
produced at the CENT or melter.

Using an impact wrench, release both ends of the*

temperature instrumentation jumper from the stub
wall to the non-condensibles jumper.1

Using a crane, remove the temperature*

instrumentation jumper with the failed temperature
element.

,

NOTE: The valve in the jumper between the
melter and vessel vent header
(System 63I) may automatically open.
This is normal and work can proceed.

Using a crane, install a jumper with a functional*

temperature element.'

Using an impact wrench, tighten both ends of the*

jumper.

C. Condenser Drain Flush

Using the impact wrench, close condenser draine

isolation valve V-1503.

Section 6
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/7 * Open valva DW-CL-033 to deliver flush water to the
h drain line.

As soon as water flows freely through valve*

DW CL-033, close it to minimize the amount of
uncontaminated water introduced into the system.

Re-open condenser drain isolation valve V-lS03.*

D. Condenser Tube Bundle Replacement

NOTE: The condenser tube bundle cannot be replaced
without loss.of vacuum in the equipment
ventilated by the vessel ventilation system.
Therefore, this procedure should not be
performed when significant amounts of
radioactive gases or vapors are being
directed into the system.

Close valve 66-CL-632 to stop cooling water flow*

to the condenser.

After valve 66-GL-632 has been closed, close valve*
.

66-CL 046 to finish isolating the condenser from
the cooling water system.

! Using the crane and impact wrench, remove the*
i jumpers delivering cooling water to, and returning

; cooling water from, the condenser.

Loosen the nuts securing the condenser head to the*

condenser shell.
;

* Remove the head from the condenser shell.

Remove the condenser upper gasket.*

* Remove the condenser tube bundle..

Remove the condenser lower gasket, and install a*;

i new condenser lower gasket.

* Install the new condenser tube bundle.

Install a new condenser upper gasket.*

Replace the condenser head.*

3
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After obtaining the proper bolt tightening pattern*

from engineering, use the impact wrench to tighten
the nuts securing the condenser head to the
condenser shell, in accordance with the bolt i;

tightening pattern. |,

:

Reinstall the cooling water source and return I*

j umpers .

Open valves 66 GL-046 and 66-CL-632 to restore*

cooling water flow to the tube bundle.

6.2.2 Quenching / Scrubbing

. A. Replacing SBS Solids Suspension System Pump and Motor

NOTE: The pump and motor assembly cannot be
replaced without risking loss of vacuum at
the melter. Therefore, melter feed operation
should cease, and melter ventilation should
be provided through the vessel vent header

,

before attempting to replace the pump and
motor. A partial loss of vacuum may also
occur in the vessel vent header, so CFMT

boiling operations should also be suspended.

Using a crane and impact wrench, release the h
~

*

electrical supply to the SD3 solids suspension
system motor.

Release the pump and motor assembly from SBS*

nozzles N and S, then remove the pump and motor-
assembly.

Transfer the pump and motor assembly out of the*

cell for repair, or for storage as waste.

Introduce into the cell a repaired pump and motor*

assembly, or a replacement pump and motor
assembly.

Install and fasten the pump and motor assembly*

onto SBS nozzles N and S.

Fasten the motor to its electrical supply.*
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B. Replacing SBS Bed & Freeboard Temperature Elements

NOTE: The temperature elements in the SBS Bed and
Freeboard cannot be replaced without risking
a partial loss of vacuum in the equipment
serviced by the off-gas and vessel
ventilation system. Therefore, this
procedure should not be performed when
significant amounts of radiologically
contaminated gases or vapors are being !

directad into the system. j
|

Using an impret wrench, release both ends of the ;*

' temperature instrumentat. ion jumper from the stub |
'wall to SBS Nozzle D.

Using a crane, remove the temperature*

instrumentation jumper
,

l

NOTE: The valve in the jumper between the
melter and vessel vent header
(System 63I) may autoastically open.
This is normal and work can proceed.

Using a crane, remove the jumper.*

Using a crane, install the replacement jumper.*y

Using an impact wrench, tighten both ends of the*

jumper. l

C. Replacing SBS Receiver Temperature Element

INOTE: The temperature element in the SBS Receiver
cannot be replaced without risking a
partial loss of vacuum in the equipment i

serviced by the off-gas and vessel
ventilation system. Therefore, this
procedure should not be performed when
significant amounts of radiologically
contaminated gases or vapors are being
directed into the system.

Using an impact wrench, release both ends of the*

temperature instrumentation jumper from the stub
wall to SBS nozzle E.
Using a crane, remove the jumper.*

. fD
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9; NOTE: The valve in the jumper between the melter
and vessel vent header (System 631) may
automatically open. This is normal and work,

can proceed.

Using a crane, remove the jumper.*

Using a crane, install the replacement jumper.*

Using an impact wrench, tighten both ends of the*

jumper.
d

D. Flushing Mist Eliminator Pad

> NOTE: Based upon to: sting experience, the mist
eliminator pad is not expected to plug as a
result of normal operations. Should pluggage
occur, engineering will need to evaluate
previous operations to determine the probable
cause of the plugging, and specify an
appropriate flush solution. Water is

; preferred for water soluble pluggage. Use of
other chemicals requires careful-

consideration of impacts on vitrification
chemistry because the solutions ultimately
will go to the melter.

Establish a baseline differential pressure across*

the mist eliminator pad from PDT-3211.
,

Arrange for the proper flush solution to be*

prepared in the Cold Chemical System.

Open valve CH-2-3210A and accept delivery of the*

flush solution at 7.5 L/ min (2 gpm).

* Close valve CH-2-3210A.

* Check PDT-3211 to measure the success of the
flush.

.

'

NOTE: The valve in the jumper between the melter
and vessel vent header (System 63I) may

'

automatically open. This is normal and work
can proceed.

OiSection 6-
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6.2.3 High Efficiency Mist Elimination

A. HEME Preheater Element Replacement )
!

IIOTE: The HEME Preheater element cannot be
replaced without loss of vacuum in the ,

!equipment ventilated by the off-gas and
vessel ventilation system. Therefore, this j
procedure should not be performed when i

significant amounts of radioactive gases or j

vapors are being directed into the system. |

The HEME Preheater is not essential to
off-gas system operation, and the system

Ican continue to operate with a failed
element in the HEME Preheater housin5-

Assure that the power source to the element is i*

tagged out-of-service. )

Remove the jumper providing electrical service toe

the HEME Preheater element.

Using the impact wrench, loosen the ten nuts*

securing the element to the HEME Preheater
housing.

Using a crane hook, remove the element from the*

housing.

Remove the used preheater flange gasket, and*

install a new preheater flange gasket.

Using a crane hook, install the replacement*

element.
I

After obtaining the proper bolt tightening pattern Ie

from engineering, use the impact wrench to tighten
the ten nuts securing the element to th,e HEME
Preheater housing.

Reinstall the jumper providing electrical service*
' to the HEME Preheater element.;-

Return HEME Preheater power supply to service.e
;

4

1
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B. HEME Preheater Temperature Element Replacement ,

NOTE: Temperature element TE-3212 is isolated
from the off-gas by a thermowell, and can

'

be removed without opening the off-gas
system to the cell ambient.

Using an impact wrench, release both ends of the*

instrumentation jumper from the stub wall to HEME
Preheater Hozzle D.

Using a crane, remove the jumper.*

Using a crane, install a replacement jumper.*

Using an impact wrench, tighten both ends of the*

replacement jumper.

C. HEME 63-T-033 Drain Flush
' Using the impact wrench,< lose HEME draine

isolation valve V-3318.

Open valve DW.CL-021 to de?.iver flush water to the*

drain line.

As soon as water flows freely through the valve,*

close it to minimize the amount of uncontaminated
water introduced into the SBS.4

l

Reopen HEME drain isolation valve V-3318.e

D. HEME 63-T-036 Drain Flush

Using the impact wrench, close HEME drain*

isolation valve V-3619.

Open valve DW-CL-022 to deliver flush water to the*

drain line.

As soon as water flows freely through the valve,*

close it to minimize the amount of uncontaminated
water introduced into the SBS.

Reopen HEME drain isolation valve V-3619. )*

l
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E. HEME 63-T 033 Pad Soak >

NOTE: The HEME must be ventilated through the inlet i

duct before the soak is introduced because
the HEME exit is located low on the side of
the vessel.

Using the impact wrench, close train A isolation*

valve V-3901 and open train A isolation valve ,

V-3206.

After determining from engineering the chemical*

composition desired for the soak solution, arrange
for 2740 L (725 gal) of the soak solution to be ;

provided by the Cold Chemical System.

NOTE: Water is preferred for water soluble
pluggage. Caustic should be avoided because
it may dissolve some of the HEME element
fibers. Use of other chemicals requires ;

careful consideration of impacts on
vitrification chemistry because the solutions
will ultimately to the melter.

>
Open valve CH-H-953 and accept the chemical soak*

into the HEME, then close valve CH-H-953.

O 1

After engineering has declared that the desired i*

soak period has elapsed and that adequate volume |
is available in the SBS, use the impact wrench to i

open drain valve V-3318 allowing the soak solution l

to drain to the SBS.

Using the impact wrench, close train A isolation*

valve V-3206 then open train A isolation valve V-
3901.

..

>

-
1

i

.

1
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|F. HEME 63-T-036 Pad Soak

NOTE: The HEME must be ventilated through the inlet
duct before the soak is introduced because
the HEME exit is located low on the side of
the vessel.

Using the impact wrench, close train B isolation*-

valve V-3902 then open train B isolation valve V- i

3207. !

After determining from engineering the chemical*
i

composition desired for the soak solution, arrange !

for 2740 L (725 gal) of the soak solution to be
provided by the Cold Chemical System.

NOTE: Water is preferred for water soluble
pluggage. Caustic should be avoided because
it may dissolve some of the HEME element
fibers. Use of other chemicals requires
careful consideration of impacts on
vitrification chemistry because the solutions
will ultimately to the melter.

>
Open valve CH-H-950 and accept the chemical soak*

into the HEME, then close valve CH-H-950. !

After engineering has declared that the desired |*

soak period has elapsed and that adequate volume :

is available in the SBS, use che impact wrench to I
open drain valve V-3619 allowing the soak solution i

to drain to the SBS.

Using the impact wrench close train B isolation*

valve V-3207 then open train B isolation valve V-
3902.

!

l
I
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G. HEME 63-T-033 Pad Repircsment Ih
.Q/

NOTE: The HEME pad cannot be replaced without
temporarily losing availability of the
installed redundant off-gas train.

Assure that off-gases are being directed through*

HEME 63-T-036 by verifying that valves V-3207 and j
V-3902 are both open. !
Assure that the HEME is isolated by verifying that ;*

off-gas valves V-3206 and V-3901 are closed.

Complete the isolation of the HEME by closing*

drain valve V-3318.

Assure that the demineralized water isolation*

valve, DW-2-3318A, is closed, then remove the
jumper providing domineralized water to the HEME

,

spray unit.

Using the impact wrench, loosen the three nuts*

securing the HEME spray un'.c to the HEME head.

* Remove the HEME spray unit.

NOTE: This step is necessary to prevent damage to |

I
g the spray lance when the HEME head is

removed.

Remove the spray unit gasket.*

Using the impact wrench, loosen the twelve nuts*
,

'

securing the HEME head to the HEME vessel.

* Remove the head from the HEME vessel.

Remove the upper head gasket.*

* Remove the HEME element.

!Remove the lower head gasket and install a new*

Ilower head gasket.'

Install the replacement HEME element.*

Install a new upper head gasket.*

Replace the HEME head.*

' A(). Section 6 i
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After obtaining the proper bolt tightening pattern*

from engineering, use the impact wrench to tighten
the twelve nuts securing the HEME head to the HEME
vessel.

Install a new spray unit gasket.*

Replace the HEME spray unit.*

Using the impact wrench, tighten the three nuts*

securing the HEME spray unit to the HEME head.

Replace the jumper providing demineralized water*

to the HEME spray unit.

Reopen HEME drain valve V-3318.*

H. HEME 63-T-036 Pad Replacement

NOTE: The HEME pad cannot be replaced without
temporarily losing availability of the
installed redundant off-gas train.

Assure that off-gases are being directed through*

HEME 63-T-033 by verifying that valves V-3206 and
V-3901 are both open.

Assure that the HEME is isolated by verifying that*
|off-gas valves V-3207 and V-3902 are both closed.
|

Complete the isolation of the HEME by closing*

drain valve V-3619.
i.

Assure that the domineralized water isolation f
e

valve, DW 2-3623A, is closed, then remove the
jumper providing demineralized water to the top of
the HEME vessel for the spray lance.

Using the impact vrench, loc:en the nuts securing*

the HEME head to the HEME vessel.

Remove the head from the HEME vessel.*

l
Remove the upper head gasket.*

Remove the HEME element.*

|Remove the lower head gasket and install a new*
|lower head gasket. '

1
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Install the replacement HEME element.*

Install a new upper head gasket.*
,

Replace the HEME head.*

After obtaining the proper bolt tightening pattern )*

from engineering, use the impact wrench to tighten J

the twelve nuts securing the HEME head to the HEME
vessel.;

Install a new spray unit gasket.*

*

Replace the HEME spray unit.*

Using the impact wrench, tighten the three nuts*

securing the HEME spray unit to the HEME head.

Replace the jumper providing demineralized water*

to the HEME spray unit.

Reopen HEME drain valve V-3619.*
,

6.2.4 Filtration'

| A. Preheater 63-E-034 Element Replacement
.,

NOTE: The heating element cannot be replaced'

without temporarily losing availability of
,

an installed redundant off-gas train.

Assure that off-gases are being directed through*

Prehester 63-E-037 by verifying that valves V-3207
and V-3902 are both open.

!

Assure the preheater is isolated by verifying that i*

off-gas valves V-3206 and V3901 are both closed. I

'

Assure that the power source to the element is*

tagged out-of-service. |,

1i

Remove the jumper providing electrical service to )*

the HEME element. |

Using the impact wrench, loosen the ten nuts*

socuring the element to the Preheater housing.

Using a crane hook, remove the element from the*

housing.
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Remove the used preheater flange gasket, and*

install a new preheater flange gasket.

Using a crane hook, install the replacement*

element.

After obtaining the proper bolt tightening pattern*

from engineering, use the impact wrench to tighten
the ten nuts securing the element to the Preheater
housing.

Reinstall the jumper providing electrical service*

to the preheater element.

Return the preheater power supply to service.*

B. Preheater 63-E-037 Element Replacement

NOTE: The heating element cannot be replaced
without temporarily losing availability of
an installed redundant off-gas train.

.

Assure that off-gases are being directed through*

Preheater 63 E-034 by verifying that valves V-3206
and V-3901 are both open.

Assure the preheater is isolated by verifying that*

off-gas valves V-3207 and V-3902 are both closed.

Assure that the power source to the element is*

tagged out-of-service.
,

Remove the jumper providing electrical service to*

; the preheater element.
.

Using the impact wrench, loosen the ten nuts*

securing the element to the preheater housing.

Using a crane hook, remove the element from the*
,

housing.

Remove the used preheater flange gasket, and*

install a new preheater flange gasket.

Using a crane hook, install the replacement*

element.
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' After obtaining the proper bolt tightening patterni *

from engineering, use the impact wrench to tighten
the ten nuts securing the element to the preheater
housing.

Reinstall the jumper providing electrical service*

to the preheater. element

Return preheater the power supply to service.*

C. Preheater 63-E-034 Temperature Element Replacement |

NOTE: Replacement of TE-3408 requires that the |

off-gas be directed through the other |

parallel off-gas train, and that Preheater j
63-E-034 be isolated from the off-gas i

stream to minimize the risk of a partial 1

loss of vacuum in the off-gas system.

Assure that the off-gas valve upstream, V-3206,'is*

closed.
l

Using an impact wrench, close the off-gas valve I*

downstream, V-3901.

Using an impact wrench, release both ends of the*

f instrumentation jumper from the cell wall to
Preheater 63-E-034 Nozzle C.

Using a crane, remove the jumper.*

Using a crane, install a replacement jumper.*

Using an impact wrench, tighten both ends of the*

replacement jumper.

D. Preheater 63-E-037 Temperature Element Replacement

NOTE: Replacement of TE-3709 requires that the
i off-gas be directed through the other
i parallel off-gas train, and that Preheater

! 63-E-037 be isolated from the off-gas
stream to minimize the risk of a partial
loss of vacuum in the off-gas system.

Assure that the off-gas valve upstream, V-3207, is' *

-closed.
;

! Using an impact wrench, close the off-Saa valve*

|
downstream, V-3902.

|
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.

Using an impact wrench, release both ends of the*

instrumentation jumper from the service wall to
Preheater 63-E-037 Nozzle C.

Using a crane, remove the jumper.*

Using a crane, install a replacement jumper.*

Using an impact wrench, tighten both ends of the*

replacement jumper.

E. Prefilter Assembly 63-T-035 Replacement

NOTE: The prefilter assembly cannot be replaced
without temporarily losing availability of
an installed redundant off-gas train.

Assure that off-gases are being directed through*

Profilter 63-T-038 by verifying that valves V-3207
and V-3902 are both open.

Assure that the profilter is isolated by Serifying*

that off-gas valves V-3206 and V-3901 are both
closed.

Using the impact wrench, loosen the nuts in the*.

three-bolt flanges at the prefilter inlet and
outlet.

Remove the profilter assembly.*
.

Remove the used gaskets from the preheater outlet*

and the off-gas jumper inlet, and install new
gaskets.

Install the replacement prefilter assembly.*

Using the impact wrench, tighten the nuts in the*

three-bolt flanges at the prefilter inlet and
outlet.

NOTE: The HEPA elements in the prefilter assembly
are profilters to the HEPA filters located
downstream in the Out-of-Cell Off-Gas
Treatment System. In-place DOP testing of
prefilters is specifically identified as
"not required" by ANSI /ASKE N510-1980
" Standard for Testing of Nuclear Air
Cleaning Systems," Table 1, " Test and
Recommended Test F_equency."

%
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/ F. Prefilter Assembly 63-T-038 Replacement(s
NOTE: The prefilter assembly cannot be replaced without

temporarily losing availability of an installed
redundant off-gas train.

Assure that off-gases are being directed through*

Profilter 63-T-035 by verifying that valves V-3206
and V-3901 are both open.

Assure the prefilter is isolated by verifying that*

off-gas valves V-3207 and V-3902 are both closed.

Using the impact wrench, loosen the nuts in the*

three-bolt flanges at the prefilter inlet and
outlet.

Remove the prefilter assembly.*

' Remove the used gaskets from the preheater outlet*

and the off-gas jumper inlet, and install new
gaskets.

Install the replacement prefilter asse'mbly.*

Using the impact wrench, tighten the nuts in the*

( three-bolt flanges at the prefilter inlet and
outlet.

NOTE: The HEPA elements in the prefilter assembly are
prefilters to the HEPA filters located downstream
in the Out-of-Cell Off-Cas Treatment System.
In-place DOP testing of prefilters is specifically
identified as "not required" by ANSI /ASME
N510-1980 " Standard for Testing of Nuclear Air
Cleaning Systems," Table 1, " Test and Recommended
Test Frequency."

G. Postheater Element Replacement

NOTE: The Postheater is not required for proper
,

system operation, and its element cannot be '

replaced without loss of vacuum in equipment
ventilated by the off-gas and vessel l
ventilation system. Because there is no need i
to place the Postheater into service, a
failed element there should be left in place l

and isolated from its energy source. !

l

I
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H. Postheater Temperature Element (TE-3914) Replacement

NOTE: Temperature element TE-3914 is isolated
from the off-gas by a thermowell, and can
be removed without opening the off-gas
system to the ambient.

Using an impact wrench, release both ends of the*

instrumentation jumper from the service wall to
Postheater Housing Nozzle D.

Using a crane, remove the jumper.*

Using a crane, install a replacement jumper.'*

Using an impact wrench, tighten both ends of the* *

replacement jumper.

6.3 Preventive Maintenance

6.3.1 Vessel Ventilation

After being placed into service, no routine preventive
maintenance procedures are required during the remainder of
the service lives of the various items of equipment.

6.3.2 Quenching / Scrubbing

A. Scrubber level

To restore the liquid level in the scrubber when an
inventory of liquid is available in the receiver,
activate the solida suspension system pump until the
scrubber level indicator, LT-3101, shows the scrubber is
filled. If the pump is not available, operate the
receiver to scrubber jet, J-3105, until the scrubber
level indicator, LT-3101, shows the scrubber is filled.

To restore the liquid level in the scrubber when no
liquid is available in the receiver, open valve CH-H-930
and accept water from the Cold Chemical System until the
scrubber level indicator, LT-3101, shows the scrubber is
filled, then close the valve.

9,
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B. SBS Sludge Mobility

The accumulated solids on the SBS Scrubber and Receiver
bottoms should be moved periodically to prevent the
solids from agglomerating into a stiff mass. For one
hour during each operating shift, run the solids
suspension system pump. As a minimum, the pump should be
operated for one hour on a 12-hour cycle.

6.3.3 High Efficiency Mist Elimination

A. HEME 63-T-033 Pad

Verify that the SBS Receiver can accept additional*

liquid without forcing an interruption of waste
feed operations to the melter.

Assure that drain valve V-3318 is open.*

Establish a reference differential pressure from*

PDT-3315

Open isolation valve DW-CL-662.*

Operate valve HV-3314 to introduce demineralized*

f-~x water to the spray lance in the HEME. Monitor
,

i flow at FE-3314 to assure that the total amount of

| domineralized water introduced does not exceed the
amount that the SBS Receiver can accommodate.

* Close valve HV-3314 and observe PDT-3315. After
the differential pressure stabilizes, determine if
flushing has achieved the necessary reduction in
the differential pressure. Repeat the above step
as necessary.

* Close isolation valve DW-GL-662.

|B. HEME 63 T-036 Pad

Verify that the SBS Receiver can accept additional l*

L liquid without forcing an interruption of waste
feed operations to the melter.

Assure that drain valve V-3619 is open.*

Establish a reference differential pressure from*

PDT-3621.

Open-isolation valve DW-CL-664.*
.

N ,)
P
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i

Operate valve HV 3623 to introduce demineralized ;*
'

water to the spray lance in the HEME. Monitor
flow at FE-3314 to assure that the total amount of
demineralized water introduced does not exceed the
amount that the SBS Receiver can accommodate.

Close valve HV-3623 and observe PDT-3621. After*

the differential pressure stabilizes, determine if
flushing has achieved the necessary reduction in
the differential pressure. Repeat the above step
as necessary.

Close isolation valve DW-GL-664.*

6.4 In-Service Insnection - Not Applicable

6.5 Surveillance

6.5.1 Vessel Ventilation

A. Vessel Ventilation Header

The vacuum in the vessel ventilation header is
continuously monitored from either the connected cold
chemical addition line, the CFMT, the FHT, or the
condenser shell. The vacuum is used as the basis for
automatic operation of the pressure control valve in the
non-condensibles jumper.

Pluggage of the vessel ventilation header is unlikely due
to its size and lack of a source for solids to cause
pluggage. However, if the vacuum at the condenser shell
is maintainable, but the vacuum in one or more of the
vessels to which the vessel ventilation header is
connected is not maintainable, then pluggage of the
header is a possibility. To troubleshoot the header,*

check for vacuum out-of-cell on the line between the
vessel ventilation header and the Cold Chemical System.
If it is under a vacuum similar to that of the condenser
shell, then the vessel ventilation header is not plugged,

i

i

Section 6'

SD:0001599.06
20 i

|

l
1

. ____ __. . . _ . . . _ _ . __ _ - - _ _ _ _ _ _ .. __ __



_. _ - -. . ~ . . ._ _ _ . _ . _ _ . _ _ . . . . _ . . _ __ ________ _ _ _ _ _ .

I
'

1

WVNS-SD-63H
Rev. 4

) 5. Condenser

Proper operation of the condenser is monitored by
comparing the rate that liquid is evaporated from the
CPMT, to the rate.that the condensate drains through the
weir in the bottom of the condenser shell. If
appearances are that there is more liquid condensate than-

liquid evaporated, then a-leak in the condenser tube
bundle should be suspected.

-

To check for a leak, run cooling water through the tube>

bundle at a time when there is no boiling in the CFMT. i

Flow over the weir, measured by observing an increase in |

the liquid level' in the bottom of the condenser shell, is |

a positive indication of a significant leak from the tubeI

bundle.
.

] i

C. Non-condensibles Jumper'
;
4

Proper operation of the non-condensibles jumper is
monitored by observing how well the pressure (vacuum) in I

the condenser shell is maintained. The likely failure ii

mode in the jumper is loss of the valve operator. Should
-

'

this happen, the valve will fail in the open position.'

d,

Failure of the control valve is indicated by an excessivee

| and uncontrollable vacuum in the condenser shell, CFMT ,

Iand FHT; one that approaches or equals the vacuum at the
mist eliminator in the_In cell Off-Gas Treatment System.

d

J

D. Condensate Drain''

The condition of the condensate drain is monitored by
L observing the liquid level in the bottom of the condenser4-

shell. An increasing liquid level when the drain valve
is open is an indication of pluggage, probably in the,

loop seal between the' condenser and Tank 8D-3.
j

'

6.5.2 Quenching / Scrubbing
1

A. SBS Scrubber
4

,

The depth of the liquid in the scrubber is continuously
monitored. If the liquid level in the scrubber drops
during operation, and there is no increase in the liquid.

level in the receiver vessel, the likely cause is excess,F

I' evaporation into the off-gas.

.
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If the-liquid level in the scrubber drops during
,

operation when there is little or no feed to the melter, |

the likely cause is lack of adequate condensation from
the entering off-gas to make up for water lost as
humidity in the exiting off-gas.

If the liquid level in the scrubber decraases while the
liquid level in the receiver increases, the likely cause
is a hole in the scrubber vessel.

There is no method to monitor directly the extent to
which the SBS bed may have become plugged. Experience at
Battelle Pacific Northwest Laboratories, reported by
PNL-5780, demonstrated that most solid depositions do not
become tenaciously attached, and the bed is continuously
sparged by the rising off-gases. Therefore, plugging of
the bed is considered unlikely.

B. SBS Receiver

The liquid level in the receiver vessel is continuously
monitored. If the receiver vessel is filling too
rapidly, possible causes include failure of the cooling
coils in the scrubber, and excessive condensation from
the off-gas. If the liquid level increases when no
coolant is being directed to the cooling coils, the !
cooling coils are not the source of the accumulating

,

liquid. If the cooling coils are not the source of the
excessive accumulation of liquid, then the probable cause
is excessive condensation in the scrubber from the
off-gases.

C. Mist Eliminator |
!

An initial pressure differential across the pad should be
taken at normal flow conditions during facility start-up
operations. During melter operations with radioactive

,

|
wastes, the mist eliminator pressure differential should !be monitored. If the operating pressure differential i

'increases to 250 Pa (1 InWG) greater than the initial
pressure differential, the pad is becoming plugged.

i

6.5.3 High Efficiency Mist Elimination

A. HEKE Preheater
i

The outlet temperature of the HEME preheater is
continuously monitored. When the HEME preheater ist

activated, this temperature will be used as the basis for

controlling the amount of electrical energy supplied to
|
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I\ the heating element. If the desired temperature cannot be
\-- maintained, the probable cause is failure, or partial

failure, of the heating element.

The heating elements are energized with three phase
electricity. When the elements are functioning normally,
each of the three legs should draw the same amount of
current. Periodically, the amperage drawn by each leg
should be checked. An imbalance is indicative of a
partial failure of the heating elements.

I

B. Off-Gas Jumper to HEME

Whenever a valve in one of the off-gas jumpers to the
HEMEs is turned, an operator must observe, through a
shield window, the tab on the valve stem to assure that
it turns the required 1.57 radians (90') and that it i
contacts the tab stop. Failure of the stem to turn the
full 1.57 radians (90') is an indication of valve
failure.

C. HEME

The conditions of the HEME pads are monitored by
observing the pressure differentials across the pads
during normal operation. A considerable r'. duction in the

O differential pressure across a HEME pad at a reference
flow rate is indicative of a bypassing condition. This
could be caused by fiber damage or a failure in the seal
between the element mounting flange and its support. A
considerable increase in the differential pressure across
a HEME pad at a reference flow rate is indicative of
element plugging.

The drain lines from the HEMEs are monitored by observing
the liquid level in the bottom of the HEME vessels when
the drain valves are open. An increase in the liquid
level indicates pluggage in the drain line, probably in
the bottom of the seal loop between the HEME and the SBS.

6.5.4 Profiltration

A. Filter Preheater

The outlet temperature of the filter preheater in-service
is continuously monitored. The temperature is used as
the basis for controlling the amount of electrical energy
supplied to the heating element. If the desired

' '

temperature cannot be maintained, the probable cause is
failure, or partial failure, of the heating element. |

i

.
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The heating elements are energized with three phase O.electricity. When the elements are functioning normally,
each of the three legs should draw the same amount of
current. Periodically, the amperage drawn by each leg
should be checked. An imbalance is indicative of a
partial failure of the heating elements.

B. Profilter

The pressure differential across the prefilter assembly
in use is continuously monitored. When the prefilter
elements are clean, the total pressura differential

across the elements alone should be about 500 Pa (2
InWG).

NOTE: A larger actual differential pressure will be"

measured due to resistance to flow through
the housing and ducting between the pressure

! taps. When the filters are clean, this
" reference" differential pressure

; attributable to the housing and ducts should
be established, then subtracted from future
readings to estimate the actual differential
pressure across the filter elements only.

As particulate material accumulates on the profilter
elements the pressure differential should slowly but
steadily increase. After the total pressure differential
across the elements alone reaches 2.25 kPa (9 InWG), the

' profilter assembly should be replaced.

A decrease in the pressure across the prefilter assembly
that is not accompanied by a decrease in off-gas flow is
indicative of a failure of an element or of a seal.
Should this occur, replacement of the prefilter assembly

I should be considered.

A sudden increase or decrease of pressure differential
regardless of the flow rate, indicates a blown filter.

Should this occur, feed to the melter should be stopped
immediately, process flow should be switched to the l

parallel off-gas train as soon as possible, and the
prefilter assembly should be replaced.

.
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C. Off-Cas Jumpers from Prefilter

Whenever a valve in one of the off-gas jumpers to the
postheater is turned, an operator must observe, through a
shield window, the tab on the valve stem to assure that
it turns the required 1.57 radians (90') and that it
contacts the tab stop. Failure of the stem to turn the
full 1.57 radians (90') is an indication of valve
failure.

>' D. DELETED

6.6 Maintenance Descrintions

6.6.1 Vessel Ventilation
!

A. Vessel Ventilation Header

If there is reason to believe that the header is becoming

plugged, then it can be flushed by introducing water, or
an appropriate chemical solution, from the Cold Chemical
System. While evaluating what to use as the flush
solution, and how much of it to use, consider that all i

fluids introduced will eventually drain into the
condenser shell and will be drained to Tank 8D-3 as

Q radioactive waste.
O

B. Condenser 1

i

If a leak is detected, an engineering evaluation should I

be made to determine whether the leak can be ignored, or
if the tube bundle should be replaced. Cooling water
that leaks from the tube bundle must subsequently be
processed as radioactive waste, but removal of the tube
bundle will open the system to the cell atmosphere and
prevent a vacuum from being maintained on the melter from
either the In-Cell Off-Gas Treatment System or Vessel ,

IVentilation System.

If the decision is made to eliminate the leak, it can be

done by replacing the tube bundle (The failed bundle can
be repaired when time is available for possible
subsequent reuse.).

To remove the tube bundle from the condenser shell, first
remove the two jumpers that provide cooling water supply
and return, remove the condenser head, then remove the
tube bundle. Water should be removed from the tube
bundle by tipping the bundle and allowing the water to
drain and flow into a sump. (As an alternative,
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pressurized air could be applied to one end of the tubes
to blow the water out of the other end. The water will
have come from the Closed Loop Cooling Water System, so
it will be clean.)

C. Non-condensibles Jumper

The control valve in the non-condensibles jumper can only'

'oe replaced after feed to the melter has been suspended,
because when the jumper is removed, neither the vessel
Ventilation System nor the In-Cell Off-Cas Treatment
System will be capable of maintaining a vacuum on the
melter. The valve is removed by first removin5 the
jumper that provides instrument air to the valve
operator, followed by removal of the non-condensibles
jumper (The valve is an integral part of the
non-condensibles jumper.) . The valve is replaced by
replacing the non condensibles jumper, and reinstallation>

of the instrument air jumper.

D. Condensate Drain
!

To flush the drain line, the drain valve should be closed'

and domineralized water should be introduced momentarily,

between the valve and the seal loop. After flushing, the
domineralized water should be shut off and the drain3

valve reopened.

6.6.2 Quenching / Scrubbing

A. SBS

In the event of excess evaporation into the off-gas, the
bed temperature should be decreased by increasing the
cooling water flow rate to the heat exchanger in the
scrubber.

If there is a lack of adequate condensation from the
entering off-gases to replace of water lost as humidity
in the exiting off-gas, water should be added to the
scrubber, as required, from the Cold Chemical System.

If a hole is suspected in the scrubber vessel, feed to
the melter should be suspended while an engineering

* evaluation is conducted to determine whether the system
can be operated in a modified condition, or if repairs
should be attempted,. One method by which operation could
be continued temporarily would be to add make-up water to
the scrubber or receiver from the Cold Chemical System
until the liquid level in the receiver is the same as the
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top of the scrubber, then operate while keeping the
receiver filled to this level.

If.the cooling coils in the scrubber is found to be the
cause of the an increasing liquid level in the receiver,
selter feed operations must be suspended'until the
cooling coils can be repaired or replaced.

If excessive condensation from the off-gases is causing
the receiver to fill too rapidly, the bed temperature
should be increased so that more water vapor will escape
with the off-gas.

B. Mist Eliminator

Should the pad start plugging, it should be flushed with
.domineralized water (The system can continue to operate.)
until the pressure differential returns to its original
level. A liquid rate of 1.1 to 2.6 L/ min (0.3 - 0.7 gpa)
to the spray nozzle, which corresponds to 8 to 20
L/ min-m' (0.2 - 0.5 gps /ft') at the face of the pad, is

<
.

recommended.!

;

6.6.3 High Efficiency Mist Elimination

A. HENE'Preheater

Failure of the HENE preheater element is not a serious
event, and normal operation can continue with the HENE
operating wet as a high efficiency mist eliminator,
rather than as a dry filter. If dry operation is
preferred, then the element can be replaced after feed to

'

the melter has been suspended for other reasons.
Replacement requires suspension of feed to the melter,
removal of the jumper that delivers power to the element,
replacement of the element, then reinstallation of the
jumper.

B. Off-Gas Jumper to HENE

Failure of a valve in an off-gas jumper to a HENE does
not necessarily require immediate suspension of feed to ,

the melter because the valve in the off-gas jumper to the
postheater can be used to remove the affected off-gas j

train from service, and the system can continue to |

operate using the redundant off-gas train. Feed to the
melter will have to be suspended, however, to either
replace the jumper holding the failed valve, or to
perform any other maintenance activity requiring that the

' system be opened to the cell atmosphere.

O Section 6
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The valve cannot be replaced without replacing the entire
'

off-gas jumper. This will result in loss of vacuum on
the melter by both the In-Cell Off-Gas Treatment and
Vessel Ventilation Systems, so feed to the melter must be
suspended. Replacement of the valve is accomplished by
removal of the affected jumper and replacement with a
duplicate jumper.

C. HEMEj

HEME pad fiber damage, or e failure in the seal between'

the element mounting flange and its support, requires
correction by installation of a new element or
restoration of the seal, and the HEME will need to be

valved out-of-service to do it.

.

Should plugging of the HEME pad cause the pressure drop
i to become excessive, the HEME should be valved

out-of-service and the pad should be flushed with'

domineralized water through the spray lance.

If the pressure differential across the HEME pad cannot
be adequately reduced by demineralized water spray, the
pad can be soaked in an appropriate chemical solution by
first closing the drain valve, opening the isolation
valve in the off-gas jumper to the postheater to prevent
overpressurization, then adding the chemical solution
from the Cold Chemical System. After a suitable soak, the
drain valve to the SBS should be opened. The HEME must
then be returned to service to measure the pressure
differential and determine whether adequate cleaning was
accomplished.

If the pad cannot be adequately cleaned, it can be
replaced remotely. After closing both off-gas jumper
isolation valves, the spray jumper then the vessel head
and spray lance can be removed. The HEME pad and gasket4

can then be replaced followed by replacement of the
vessel head / spray lance, then the spray jumper |

To flush a plugged HEME drain line, the drain valve
should be closed and domineralized water should be
introduced momentarily to the drain line between the
valve and the seal loop. After flushing, the
domineralized water should be turned off and the valve
should be reopened.

Section 6
SD:0001599.06
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; 6.6.4 Prefiltration

A. Filter Preheater

Should the filter preheater element fail, the off-gas
jumper valve line-up should be reversed to place the
redundant in-cell off-gas train into service. While

,

valved out-of-service, the heater element should be
replaced. This is done by removing the jumper that!

delivers power to the element, replacement of the
element, then re-installation of the jumper.;

B. Prefilter

Replacement of a prefilter assembly requires nothing more
i than removal and replacement of the affected assembly,

because no process equipment is located above the
prefilter assemblies and the jumpers used for monitoring
the pressure differentials are located on adjacent
equipment. Care should be exercised while handling the
replacement assembly to avoid any jarring of the assembly
that might result in loss of the seals between the

.

profilter elements and the prefilter housing.-

Should the prefilters fail releasing contamination
q downstream, an evaluation of current status of the
Q off-gas system downstream should be performed, and

subsequent operations in the 01-14 Building should be
modified as appropriate.

C. Off-Gas Jumpers from Prefilter

Failure of a valve in an off-gas jumper to the postheater
does not necessarily require immediate suspension of feed4

to the melter because the valve in the off-gas jumper to

: the HEME can be used to remove the affected off-gas train
from service and the system can continue to operate using
the redundant off-gas train. Feed to the melter will
have to be suspended, however, to either replace the
jumper holding the failed valve, or to perform any other
maintenance activity requiring that the system be opened
to the cell atmosphere.

Replacement of the valve requires replacement of the
entire off-gas jumper. Melter feed operation must be
suspended to do this because removal of the jumper will

: result in loss of vacuum on melter regardless of whether
the " emergency" vent line to the melter is open.
Replacement of the valve requires removal of the
prefilter assembly, removal of the instrumentation jumper

'

O-
d- Section 6<
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to the off-gas jumper, replacement of the affected
off-gas jumper, reinstallation of the instrumentation
jumper and reinstallation of the prefilter assembly.

> D. DELETED

O

|

|

,
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> Drawine List

No. Drawing No. Description
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .

1 9000 -6737 Jumper,888 SoGde Centenng Motor
2 9000 -6736 Jumper, Elec. to 885 Sonde Centering Motor
3 9000 -6563 Jumper, PV-1602 Achalor
4 900E-706 Sh 1 A P8JD, Abbreviations and Lagend,8 hest

' 6 000E-706 8h 1 C P&lD,JetControlDatese
6 900E-706 Sh 14 P&lD,888 Soruther Secelon
7 900E-706 Sh 16 PalD,888 Receiver 8eollon
6 900E-706 Sh 19 PalD,VesselVenthlion System
9 900E-706 Sh 21 P&lD, Preheelers andIEMEs

10000E-706 Sh 22 P&lD, Profuters
'

11906C-306 Sh 120-154 FunctionalLogic Die 0 rams
12 H-11-7332 SpoolPiece,VesselVentHeeder
13 H-11-7336 , Jumper,886 Jet to CFMT (See System 63f)
14 H-11-7336 Jumper, 88S Scruther Jet to 888 Receiver
16 H-11-7384- Jumper,888 ScrutherCWRetam
16 H-11-73e6 Jumper, Condenser Drain m Hdr
17 H-11 -7366 Jumper, Domin Water to Condenser Drain Seal

, 16 H-11-7369 Jumper,88S Jet to Weste Header

| 19 H-11-7301 . g Jumper,VentHeaderDraintoCondenser
20 H-11-7306

.

Jumper, steem for 888 to Weste Header Jet'

21 H-11-7417 Jumper,886 Receiver Tetnp instrumentehon Hookup
22 H-11 -7416 Jumper, S8S Soruther Chemical Addition
23 H-11-7419 Jumper,888 Receiver Press, Level & SpGr Taps
24 H-11-7421 Jumper, SBS Scruther CooEne Water Supply
25 H-11 -7422 Jumper, S8S Freeboard & Soruther Temperature
26 H-11-7424 Jumper, S86 Receiver Chimical Addition
27 H-11-7425 Jumper, SBS Receiver Sampler
26 H-11-7426 Jumper, SBS Scrubber Fxa9s, Level & SpGr Taps
29 H-11-7427 Jumper, SBS Receiver Cooling Water Supply
30 H-11 -7426 Jumper, S86 Receiver Cooling Water Retam
31 H-11-7429 Jumper, Steam for 88S Receiver to Scruther Jet
32 H-11-7430 Jumpe*,8 team for SBS to CFMT Jet (See System 631)
33 H-11-7431 Jumper HEME Drains to 888, Seals
34 H-11-7432 Jumper HEME 63-T-33 Drain Flush
35 H-11-7433 Jumper, HEME 63-T-36 Drain Flush
36 H-11-7434 Jumper, Mist ENminator Pressure Taps & Flush -

37 H-11-7436 Jumper, Power to HEME Preheeler .

36 H-11-7436 Jumper, HEME Preheeler Temperature Hookup |
39 H-11-7437 Jumper, Non-Condensbies Temperature Hookup

'

40 H-11-7436 Jumper, HEME 63-T-036 Liquid Drain
41 H-11-7439 Jumper HEME 63-T-033 Uguid Drain j

42 H-11-7441 Jumper, Condenser Dre' t, Valved |e

43 H-11-7442 Jumper, Non-Condenables to Mist Eliminator i,

44 H-11-7443 Jumper, Condenser Preneum & Level Taps
46 H-11-7444 Jumper, Condenser Chemical Addleion

- .
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46 H-11 -7446 Jumper, Condenser Cootn0 Water Resum
.; 47 H-11-7446 Jumper, Condenser Cootng Water Supply

de H-11-7447 Jumper HEME 83-T-033 Pressure and Level Taps
i de H-11 -7444 Jumper, Flush to HEME 83-T-033

80 H-11-7449 Jumper, HEME SS-T-033 Chemical Addition
61 H-11-7460 Jumper, Flush to HEME es-T-036
62 H-11 -7461 Jumper, HEME SS-T-036 Chemical Addition

! 63 H-11 -7462 Jumper, HEME 83-T-036 Pressure and imel Tepo
j 64 H-11-7463 .ksnper, Power M Preheeler E-034
4 66 H-11-7464 Jumper, Preheeler 83-E-034 Pressure Top

i 66 H-11-7466 Jumper, Preheeler 83-E-034 Temperature
67 H-11-7466 Jumper, Prehester 63-E-037 Temperature

! 68 H-11 -7467 Jumper, Preheeler 63-E-037 Prenewe Tap
60 H-11 -7468 Jumper, Power to Prehester es-E-037

4
80 H-11-7400 Jumper, PrelBeer 88-T-038 Eelt Pressure Tap

j 61 H-11-7482 Jumper, Poettester Temperehre Hookup
82 H-11-7464 Jumper, Prealter es-T-036 Eelt Pressure Top4

83 H-11-7486 Jumper, Postiester Flow Eleceteel Hookup
'

j 64 H-11-7864 , Jumper,PowertoPostienter
J 86 H-11-7666 Jumper, digity Airto 'C' Sampier

96 JFD 80180 - CondenserTube Bundle
67 Koch 32063-A-00-01 HEME Elemente

4 08 PNL 206-01 to -02 886 Roosiver 'C' Sempler Nozzle Flange
. ee Rocksord 41000441 e' ens Velve, FuBy Ported
1 70 SMCI06401 .e Remote Pine, SWde, Nute & Nut Clamps

'

'
! 71 SMCI21001 Off-Gee Remote Flenges

72 SMCI21002 Off-Gee Remote Flenges, |
; 73 SMCI21003 Adapter for 6' BelVelve |
; 74 SMCI 21005 Adapterfor 6'Be5 Velve |

76 SMCI21201 Captive Bolt
76 SMCI 21301 SMCI Cover Sheet, y Ust & General Notes

; 77 SMCI21302 GeneralAman0ement,'
78 SMCl21303 Facility General Arrangement |

| 79 SMCI 20001 Vessel Ventilation Hesser, 63-V-016
so sMCIsee02 VenosiVent Header Pipe Suppons:

: s1 SMCI2o005 VesselVent Header Pipe Supports
i 82 SMCI 20004 Vessel Vent Header Espansion Joint Assy. DeteN
; a3 sMCI 2e905 VesselVent Header Perm Ust
! 84 SMCI 27101 Mist Eliminator 63-C-032

86 SMCI 27102 Mist Eliminator 83-C-032 Mioceneneous Detalle'

! 86 SMCI 27201 Off-Gee Jumpers, E-032 to T-035, E-032 to T-036
57 SMCI 27301 High EIReiency Mist Elm. 63-1 -033 & 83-T-036i

'

as SMCI27302 High Emoisney Mist Elm. 83-T-033 & 83-T-036
e9 SMCI27303 High Efilceeney Mist Elim. 83-T-033 & 63-T-036
so SMCI 27304 High Emdency Mist ERm. 83-T-033 & 63-T-036,

'
91 SMCI 27306 High Elliciency Mist EEm. SS-T-033 & 83-T-036
92 SMCI 27401 HEME Prehester Assy. 83-E-032 Gen't Arrangement,

! e3 sMCI27402 HEMELPrehester Assy. 83-E-032 Detals
'

94 SMCI 27403 HEME Prehester Assy. SS-E-032 Assemt$
e6 aMCI27601 Flher Preheeler E-034 & E-037 Gen't Arrangement
e6 sMCl27602 Fit)er Prehester E-034 & E-037 Assemtdy

,

i

I

'
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97 SMCI27503 Fiber Prehester E-GM & E-037 Details A

98 SMCI27504 Flher Preheaters, Delets
,

99 8 MCI 27801 Oli-Gas ProAlter T-035 & T-038
100 SMCI27802 Off-Gas PreAlter Dennis T-036 & T-038
101 SMCI27003 Off-Gas ProAlter Dessus T-035 & T-038
102 SMCl27701 Poemester Assy. 83-E-039
103 SMCI27702 Poemester Details 63-E-030
104 SMCI27001 Oli-Gas Heater Assy,
105 SMCI27002 Off-Gas Heeler Danis !

106 SMCI20001 Olf-Gas Jumper Assy T-035-6 to E-039-A1
107 sMCI20101 On-Ges Jumpy Assy T-039-8 to E-039- A2
108 SMCI29001 Condenser 63-E-015 General Arrangement
100 SMCl20002 Condenser 83-E-015 Delets
110 SMCI20003 Condenser 83-E-015 Detals ,

111 SMCl29004 Condenser 03-E-015 Assemoly & DetaNs
112 SMCl200019 Condenser SS-E-015 Detais & Sections ,

113 SMCl29201 Off-Gas Discharge Hoeder ,

114 SMCI20202 Olf-Gas Discharge Heeder
115 SMCI29301 , CondensepHeaderto80-3
116 SMCI 29302 Condensate Header Pipe Support Detabs
117 SMCI 29305' Condeneste Header Pipe Support Details
its SMCI29501 Stub Was Assembly instansman
119 8 MCI 29602 Stab We5 Assembly i

120 SMCl29603 StJb WaN Assy. Piping Arran9ement and Plans
121 SMCI29604 . g StJb WaN Assy. Misc. Piping Plans and Detans
122 SMCI29606 Stab WaN Assy. Structural Frame Misc. Details
123 SMCI29506 Stab Wal Assy. Misc. Sectons and Detaus
124 SMCI29507 Stub war Assy. Soum Panel Misc. Details
125 SMCl 29508 StJb Well Assy. Piping Plans
126 SMCI29600 StJb Wall Assy. Plate Detais

!' 127 SMCI29510 Stub war Assy. Plate Detaas
120 SMCI29511 Stub Wall Assy. SmactJral batails

.

129 SMCI 29512 Stub Was Assy. StrumuralDetaas
130 SMCI 29513 Stub WaN Piping SpoolPieces
131 SMCI29514 Stab WalPiping SpoolPiecos j
132 SMCI 29515 StJb war Piping Spoollheces '

133 SMCI2951s Stub Was Piping SpoolPieces
134 SMCI 29517 Stub WaN Piping Support DetaHs
135 SuCI29518 Stub war Pping Support Detens -

136 SMCI 29001 Servios WaRinstallamon
137 SMCl 29602 Servios Wall Assembly
13e SMCI29e03 servee Was Assy. SeveturalDeans1
130 SMCI29e04 sennae Was Assy. StucturalDetans 11
140 SMCI29e05 Swvice WaN Assy. Piping Arrangement
141 SMCI29o06 Service WaN Assy. Piping Plans
142 SMCI29007 Service Weg Assy. Pping Plans
143 SMCI29e08 Servios WaN Assy. Piping Plans
144 8MCl29e00 Savios WelPiping SpoolPlaces
145 SMCI29s10 Service WaN Piping SpoolPlecos
146 SMCI 29701 Equipment Supports, Framing Plans & Gen *l Notes
147 SMCI 29702 Equipment Supports, Elevasons

.
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146 SMCI29703 Equipment Supports Elev., Sectons & Dotads I,

149 SMCI29704 Equipment Supports, Misc. Sectone & Dotads
'

150 SMCI29705 Equipment Supports, Shop Details
151 SMCI29705 Equipment Supports, Shop Deents !

; 152 SMCI29707 Equipment Supports, Shop Delmas
|153 SMCl 29901' Shipping Cradles for HEME's, Gen'l Arrangement j

| 154 SMCI29902 Shipping Cradles for HEME's, Detets j
155 SMCI29901 Condenser Shipping Cradle, General Arrangement
156 8 MCI 29902 Condenser Shipping Cradle, Detabs
157 8 MCI 30001 Handling Yokee,

,,
'

156 8 MCI 30002 Handhng Yokes !

;- 159 8 MCI 777tX3 Poetheater Delats 63-E-039 I

i: 160 WEC 1990E31 888 Vessel 1.myout
161 WEC 1990E32 888 Vessel Assemth
162 WEC 1990E33 888 Receiver VesselSub-Assemth

i. 163 WEC 1990E84 888 Scrubber Vesed & Sparger Assemt$
| 164 WEC 1990E35 88S Removable Scrubber Basket Assemt$
| 165 WEC 1990E36 888 Pine, Stude, Nut, Cap,8eu & Gasket

166 WEC 1990E37 - , 886 Wire ploei& NutCupWeidments 14

: 167 WEC 1990E36 888 Stud, Pin & Base Plate Delails
106 WEC 1990E39 88S Geeinlet Geeket Assemt$

i 109 WEC 1990E40 SBS Recolver Bend Flange Weidments
; 170 WEC 1990E41 888 Scrubber Con Assemt%

171 WEC 1990E42 888 Rooolver & Scrubber Sparger Weidment ;
. 172 WEC 1990E43 .g 888 Receiver Top Head Weidment
! 173 WEC 1990E44 888 888 Receiver & Scrubber Vdthdrawal Weidments

174 WEC 1990E45 888 Pins,10ck Plates & Flange
; 175 WEC 1990E46 88S VesselNameplete

:

|
1

1

L
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a

j

___ _ - - - - - _ _ _ _ - __ _ ..___.

i No. ID Number Description P&l0 Sht
___.__.____ ___ _ ____ .

1E 63-A-3120 Jumper,888 Rec. Sampler 900-E-705 14
2E 63-A-3120 Jumper,886 'C' 8amplor Connect 900-E-706 14

j 3E 63-A-None Sampier,888 Receiver 900-E-706 14
4 E 63-CH-1507 Jumper, Condenser Chem Addition 900-E-706 19

,

1 5E 63-CH-3106 Jumper,888 Scrubber Chem Add 900-E-706 14
6E 63-CH-3115 Jumper,886 Receiver Chem Add 900-E-706 15

; 7E 63-CH-3210 Jumper, Mist Ellm. Ped Flush [ 900-E-706 21
6E 63-CH-3313 Jumper, HEME 63-T-033 Chem Add 900-E-706 21

3 9E 63-CH-3624 Jumper, HEME 63-T-036 Chem Add 900-E-706 21
10 E 83-CWR-1500 Jumper,CondenserCWRetam 900-E-706 19"

-j
11 E 63-CWR-3117 Jumper,8BS Roosever CW Retum 900-E-706 15
12 E 63-CWR-3122 Jumper,886ScrubberCWRetum 900-E-706 14
13 E 63-CW8-1506 Jumper,CondenserCWSupply ' 900-E-706 19
14 E 63-CWS-3116 Jumper,888RecolverCWSupply 900-E-706 15

,

i 16 E 63-CW8-3121 .Aynper, SBS (icrubber CW Supply 900-E-706 14
16 E 63-C-032 Mist Elminator 900-E-706 21
17 E 63-DW-1513 Jumper, DW to Conden. Drain Seal 900-E-706 19
16 E 63-DW-3314 Jumper, Flush to HEME 63-T-033 900-E-706 21

! 19 E 63-DW-3325 Jumper, HEME 63-T-33 Drain Flush 900-E-706 21
4 20 E 63-DW-3623 Jumper, Flush to HEME 63-T-036 900-E-706 21

21 E 63-DW-3626 . Jumper, HEME 63-T-36 Drain Flush 900-E-706 21
;

; 22 E 63-BTE3102/ Tumper,888 Freeboard & SaubT 900-E-706 14
'

23 E 63-El1E31164 Jumper,888 Rec Temp Ele W 900-E-706 15
j 24 E 63-EITE-1502 Jumper, Non-Condenobles T Hookup 900-E-706 19
i' 25 E 83-BTE-3406 Jumper, Preheater 63-E-034 Temp 900-E-706 22
! 26 E 63-STE-3700 Jumper, Prehester 63-E-037 Temp 900-E-706 22

27 E 63-STE-3014 Jumper, Posthemer Temp Hookup 900-E-706 22
26 E 63-EIT-3212 ,, Jumper, HEME Preheeler T Ndokup 900-E-706 21

' 29 E 63-ESH-3201/2 Jumper, Power e HEME Preheater 900-E-706 21
30 E 63-ESH-3403 Jumper, Power to Preheater E-034 900-E-706 22.

i~ 31 E 63-ESH-3706 Jumper,PowertoPrehesterE-037 900-E-706 22
32 E 63-ESH-3012 Jumper,PowertoPostheater 900-E-706 22'

| 33 E 63-E-015 ' VesselVentNetion Condenser 900-E-706 19
! 34 E 63-E-032 HEME Preheeler 900-E-705 21

35 E 63-E-034 Filter Preheater #1 900-E-706 22'

i 36 E 63-E-037 Filter Preheater #2 900-E-706 22 -
,

'

| 37 E 63-E-039 Postheater 900-E-706 22
36 E 63-IA-1502 Jumper, PV-1502 Actuator 900-E-706 19
30 E 83-E-1504 Jumper, Condenser inlet P Tap 900-E-706 19
40 E 63-IA-1506 Jumper, Condoneer Outlet P Tap 900-E-706 19-

,

41 E 63-IA-1506 Jumper, Condenser Liq LevelTap 900-E-706 19
42 E 63-M-3102 Jumper,88S Scrub Ref.P Top 900-E-706 14
43 E 63-E-3103 Jumper,888 Scrub SpGr Tap 900-E-706 14

~ 44 E 63-E-3104 Jumper,888 Scrub Level Tap 900-E-706 14
46 E 63-IA-3111 Jumper,888 Reciever LevelTap 900-E-706 15
46 E 63-IA-3112 Jumper,886 Receiver SpGr Tap 900-E-706 15'

4 ,

47 E 63-IA-3113 Jumper,888 Recolver Ref P Tap 900-E-706 15
*

.

*
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i de E 83-M-3211 Jumper, Mist Elim Esit P Tap 900-E-706 21 |
| 49 E 83-IA-3212 Jumper, Mist Elim Entrance F Tap 900-E-706 21 -

i 80 E 88-M-3316 Jumper, HEME 83-T-83 inist P Tap 900-E-706 21
! 61 E SS-M-3318 Jumper, HEME es-T-033 Exit P Tap 900-E-706 21

,

62 E SS-M-3317 Jumper, HEME SS-T-033 Uq L Tap 900-E-706 21 '

i

| 63 E 83-M-3408 Jumper, Preheeler 83-E-034 P Tap 900-E-706 22
| 64 E 83-M-3806 Jumper, Prellit T-036 Exit P Tap 900-E-706 22
i 66 E SS-E-3820 Jumper, HEME 83-T-038 Exit P Tap 900-E-706 21 l
!- 66 E 83-lA-3821 Jumper, HEME 83-T-38 Inlet P Tap 900-E-706 21
: 67 E 83-lA-3822 Jumper, HEME es-T-038 Uq L Tap. 900-E-706 21'

68 E 83-M-3702 Jumper, Preheeler 83-E-037 P Tap 900-E-706 22
i' OS E 83-1A-3010 Jumper, Premt T-000 Emit P Tap 900-E-706 22
| 80 E 83-J-3106 Jet,888 Rooelver to Seneber 900-E-706 16
| 81 E 83-J-3134 Jet,888 to Weste Header 900-E-706 . 16
i 82 E 83-None Jumper, Elec. to 888 Motor 900-E-706 16
| 83 E SS-Norde Jumper,888 Pump & Motor , 900-E-706 16,

i 84 E 83-P-1503 Jumper, Condenser Drain to Hdr 900-E-706 19
86 E 83-P-1503' Jumper, Condenser Dreh w/ Valve 900-E-706 19
86 E 83-P-3106 Jpper,888 % to 888 Roc 900-E-706 14
67 E 83-P-3134 Jumper,888 to Waste Header 900-E-706 16

; 88 E 83-P-3818 Jumper, HEME Seal Draine to 888 000-E-706 21
1 89 E 83-P-3318 Jumper, HEME 83-T-033 Uq. Drain 900-E-706 21

70 E 83-P-3619 Jumper, HEME es-T-038 Uq. Drain 900-E-706 21'

: 71 E 83- 8-3106 Jumper, Steam to 88S Scrub Jet 900-E-706 14
1 72 E 83 - S -3124 . damper,8 team e 888-Wet Hdr Jet 900-E-706 16
; 73 E 83-T-033 EME #1 900-E-706 21
j 74 E 83-T-036 Pre 8her Assembly #1 900-E-706 22,

i 76 E 83-T-038 HEME #2 900-E-706 21
; 76 E 83-T-038 Prester Assembly #2 000-E-706 22
. 77 E 83-V-016 (Some as 83-V-1501) ne na
i 78 E 83-V-031 Submerged Bed Scrubber 900-E-706 14

*
; 79 E 83-V-1501 .. VesselVent Header s 900-E-706 19 '

80 E 83-V-1801' VesselVent Hender SpoolPleos 900-E-706 19
81 E 83-V-1502 Duct, Non-Condenables to Mist E 900-E-706 19
82 E 83-V-1614 VentHeader Drain to Condoneer 900-E-706 19
83 E 83-V-3206 Duct, OW-Gas to HEME SS-T-033 000-E-706 21
84 E 83-V-3207 Duct, OR-Geo to HEME 83-T-036 900-E-706 21
86 E 83-V-3602 Duct, OG from Prester 83-T-035 900-E-706 22 i
86 E ~ 83-V-3804 Duct, OGirorn Premier 83-T-038 900-E-706 22 !
87 E 83-V-3918 Duct, Penetration 6001 900-E-706 22 1.

|
*881 DT-3101 Density,888 Scrubber 900-E-706 14 -

89i DT-3112 Density, Scrub in 886 Recolver 900-E-706 15
901 FE-1508 Flow, Condeneer CW 8upply 900-E-706 10 '

91 1 FE-3118 Flow,888 Receiver CW Supply 900-E-706 16
92i FE-3121 Flow, S88 Scrubber CW Supply 900-E-706 14
93i FE-3314 Flow Element, HEME Flush 000-E-706 21
94i FIC-1504 Cond weer Bo8om P Tap Air Flow 900-E-706 19
96i FIC-1506 CoreaserInist P Tap Air Flow 900-E-706 10
96i FIC-1808 CondonserLevelTap Air Flow 900-E-706 19*971 FIC-3102 Flow, SUS Scrub Ref. P Tap Purge 900-E-706 14
98i FIC-3103 Flow,888 Scrub SpGr Tsp Purge 900-E-706 14 .

.
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091. FIC-3104 Flow,886 Scrub LevelTap Purge 900-E-706 144

1001 FIC-3111 Flow,888 Receiver L Tap Purge 900-E-706 16
1011 FIC-3112 Flow,888 Rec. SpGr Tap Purge 900-E-706 16 ',

'

102i FIC-3113 Flow,888 Rec. Ref. P Tap Purge 900-E-706 16
| 108i FIC-3211 Flow, Mist E Downstrewn P Tap 900-E-706 21

1041- FIC-3212 Flow, Mist E Upstream P Tap 900-E-706 21
j 106i FIC-3316 Flow, HEME 63-T-038 P Tap 900-E-706 21
' 106i FIC-3316 Flow, HEME 63-T-035 DP Tap 900-E-706 21

1 107i FIC-3317 Flow, HEME SS-T-035 L Tap 900-E-706 21
j 1001 FIC-3408 Flow, Preheeler 63- E-034 P Tap ,, 900-E-706 22
1 109i FIC-3606 Flow. Profilter 63-T-036 P Tap 900-E-706 22,

; 1101 FIC-3020 Flow, HEME 63-T-038 DP Tap 900-E-706 21
4 til 1 FIC-3021 Flow, HEME 63-T-035 P Tap 900-E-706 21
| 112i FIC-3822 Flow, HEME 63-T-038 LTap 900-E-706 21

1131 FIC-3702 Flow, Preheater 63-E-037 P Tap 900-E-706 22
114i FIC-38f0 Flow Profilter63-T-038PTap 900-E-706 22
1161 FT-1500 Trenamit CW Flow to Condenser ' 900-E-706 19

f 116I FT-3116 Flow,886 Receiver CWSupply 900-E-706 16
d 117i FT-3121 Trpnemit, S86,Scruber CW Flow 900-E-706 14
2 116i FT-3314 Flow Transminer, HEME Flush 900-E-706 21

119I FT-3916 Trenomitter, Off-Gee Flow 900-E-706 22
1201 HV-31060 leo., SBS Roc to Scrub Jet Steam 900-E-706 1C

! 1211 HV-3106E leo.,88S Rec. to Scrub Jet Purge 900-E-706 1C
i 122i HV-3106F leo.,886 Roc to Scrub Jet Steam 900-E-706 1C

123 i HV-3106G . jeo., S86 Roc to Scrub Jet Vent 900-E-706 1C
134i HV-3124 leo.,888 to Weste Header Jet 900-E-706 18

| 126i HV-3314 leo., HEME 63-T-033 Flush , 900-E-706 21
; 126i HV-3823 leo., HEME 63-T-036 Flush 900-E-706 21

127i LT-1606 Trenamit, Condenser Uq Level 900-E-706 19
128| 1.T-3101 Level,886 Senabber Vessel 900-E-706 14,

j 1291 LT-3111 Level, Saub in SBS Receiver 900-E-706 16
'

q 130i LT-3317 ,, Level, HEME.63-T-035 900-E-706 21
F 1811 LT-3822 Level, HEME 63-T-038 900-E-706 21
i 1321 PDT-1606 Trenomit, Condenser Bundle DP 900-E-706 21
i 133i PDT-3101 DifferentialPress SBS Scrubber 900-E-706 14

134i PDT-3211 DifferentialPressure MistEhm 900-E-706 21,

; 136i PDT-3316 Diff. Press., HEME 63-T-033 900-E-706 21
. 136i PDT-3606 Press DNf., Profilter SS-T-036 900-E-706 22
! 137i PDT-3821 Diff. Press., HEME 63-T-036 900-E-706 21
; 138i PDT-3810 Press Diff., Profilter 63-T-038 900-E-706 22,

,

139i PSV-1608 P Relief Velve, Condenser CWS 900-E-706 19
; 1401 PT-1606 Trenomit, Condenser 8ottom P 900-E-705 19

141i PT-1608 Transmit CW Press to Condenser 900-E-706 19'

1421 PT-3106 P, Sim/UA,886 Rec. to Saub Jet 900-E-706 12* *

143i PT-3316 Pressure HEME 63-T-033 900-E-706 21
'

144i PT-3400 Pressure, Finer Preheeler E-034 900-E-706 22
146i PT-3821 Pressure, HEME 63-T-036 900-E-706 21.

146i PT-3702 Pressure, Preheeler 63-E-037 900-E-706 22
147i TE-1802 Tenporekne, Non-Condensbies 900-E-706 19
1461 TE-1808 Temperskre, Condenser CW Supply 900-E-706 19*
149i TE-3102A Temperstre, S8S Freeboard Space 900-E-706 14

.
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O
100i TE-31028 Temperature,888 Freeboard Speos 900-E-706 14
1611 TE-3103A Temperature,888 Scrubber 900-E-706 14
182i TE-31036 Temperature 888 Scrubber 900-E-706 14
ISSI . TE-3118A Temperskre,888 Roselver 900-E-706 16
1HI TE-31188 Temperehre,888 Receiver 900-E-706 16
1861 TE-3212 Temperskre, HEME Preheeler 900-E-706 21
188i TE-3400 Temp, Preheeler 83-E-034 900-E-706 22
167 i TE-3700 Temp, Prehester es-E-037 900-E-706 22
ISOI TE-3914 Temp Element, Postheater Eelt 900-E-706 22
1001 TE-3916 Temp, Pos95 ester, Push Thmu0h 900-E-706 22,

1001 TI-1808 Temp,CondenserCW Supply 900-E-706 19,

161 i TI-1800 Temp,CondenserCW Rehm 900-E-706 19
1Ct1 TI-3104 Temp,888 Scrubber CW Retum 900-E-706 14
1868 71- 3117 Temp.,888 Receiver CW Retum 900-E-706 16
1Mi TT-1502 Trenomit, Non-Condenotales Temp 900-E-706 19
196I iT-3104 Temperskre,888 Freeboard Space 900-E-706 14c
108i TT-3103 Temperature,888 Scrubber 900-E-706 14
1671 TT-3118 Temperehre,888 Receiver 900-E-706 16
108i TT-3212 Tynperehre, NEME Prehester 900-E-706 21
1001 1T-M00 Temp., FBeer Preheeler 83-E-034 900-E-706 22
1701 TT-3700 Temp., FBier Preheeler 63-E-037 900-E-706 22
1711 TT-3916 Temp., Poetiester Push-9wough 900-E-706 22
172i TV-1608 Temp Control, Condenser CWSupp 900-E-706 19
173i TV-3118 Temp Contol,888 Roc CWSupply 900-E-706 16
1741 TV-3121 . Temp Contol,888 Scrub CWSupp 900-E-706 14
176I Z8-31M Foollion,888 to Weste HV-3134 900-E-706 18

900-E-706 14
| 179 L 63-2-246 Spare ,

l 177 L 63-P-1503A Stub WelPene2112 to Pene6110 900-E-706 19

| 178 L 63-P-3318A Swb Wen Pene 6118 to Pene 2101 900-E-706 21

! 179 L 63-P-3619A SWb wen Pene 6120 to Pene 2100 900-E-706 21
100 L 86-1-1/2-3118Uno,888 Receiver CW Supply 900-E-706 16
181 L 66-1/2-15008, LMe, Condeneer CWS Presour6 Top 900-E-706 19
182 L 66-2-001 Pene 2616,888 Rec. CW Rehm 900-E-706 16
183L 66-2- 3118 Uno,888 Receiver CW Supply 900-E-706 16
1M L 66-2-3118A Pene 2716,888 Roc CW Supply 900-E-706 16
186 L 86-2- 3121 Uno,888 Scrubber CW Supply 900-E-706 16
106 L 06-3-030 88S Receiver Cootng Water RWi. 900-E-706 16
187 L 06- 3- 032 888 ScrubberCW Resum 900-E-706 14
108 L 06-3-064 CondenserCooling Water Rehm 900-E-706 19
100 L 66 -3-000 Pene 6782, Condenser CW Resum 900-E-706 19,

'

190 L 06-3-000 Pene 2204,888 Scrub CW Rehm 900-E-706 14
191 L 06- 3-1506 Pene 6700, Condenser CW Supply 900-E-706 19
192 L 06-3-1508A Uno,Condeneer CW Supply 900-E-706 19

|
' 193L 06-3-3121 A Pene 2206, S88 Saubber CW Supp - 900-E-706 14

1M L 06-V4-1508A Uno,CondenserCWSPReEsf 900-E-706 19
196L 06-4-15008 Uno, Condenser CW Supply 900-E-706 19

|
100 L CH-1/2-3210A Pene 6275A, Mist EBm Ped Fheh 900-E-706 21,

197 L CH-2-1507A Pene 5864,CondenserChem Add 900-E-706 19
198 L CH-2-1661 A Pene 9971, Chem Add to Vent Hdr 900-E-706 19.

190 L CH-2-3108A Pene 2202,888 Scrubber Chem Add 900-E-706 14 *
200 L CH-2-3115A Pene 2107,888 Rooelver Chem Add 900-E-706 16

.
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201 L CH-2-3313A Pene 5667. HEME 63-T-33 Chem Add 900-E-706 21
:

202 L CH-2-3624A Pene 6666, HEME 63-T-36 Chem Add 900-E-706 21
1 203 L DW-2-1613A Pene 5273,'DW to Cond Drain Seal 900-E-706 21
i . 204 L DW-2-3314 HEME 63-T-033 Flush 900-E-706 21

206 L DW-2-3314A Pene 6786, Flush to HEME 63-T-33 900-E-706 21
1 206 L DW-2-3326A Pene 5173, HEME T-33 Drain Flush 900-E-706 21,

| 207 L DW-2-3623 HEME 63-T-036 Flush .
900-E-706 21

: 206 L DW-2-3623A Pune 6786, Flush to HEME 63-T-36 900-E-706 21
200 L DW-2-3626A Pene 5176, HEME T-36 Drain Flush 000-E-706 21

3, 210 L EITE-3016 Temp., Poesienter Push-twough , 900-E-706 22

!
211 L lA-1/2-1502F Pene 42078, Air to PV-1902 Actuator 900-E-706 19

j 212 L lA-1/2-1502G Pene 4207A, Air to PV-1502 Actantor 900-E-706 19
i 213L lA-1/2-1502H Pene 4207C, Air 1 rom PV-1502 Actastor 900-E-706 19

1
214 L lA-1/2-1504A Pene 66718, Cond. Inlet P Tap 900-E-706 19
216 L ' lA-1/2-1506A Pene 5671 A, Cond. Outlet P Tap 900-E-706 19i

J 900-E-706 19lA-1/2 1506A Pene 5671C, Cond. Uq Level Tapl 216 L
.

,

217 L lA-1/2-3102A Pene 2416A,888 Roc Ref PTap 900-E-706 14
) 216L lA-1/2-3103A Pens N158,888 Roc SpGr Tap 900-E-706 14,

|
219 L - |A-1/2-3104A Pgne N15C, $88 Roc LevelTap 900-E-706 14

|
220 L lA-1/2-3111A Pene 2103C, SBS Roc LevelTap 900-E-706 16
221 L ' lA-1/2-3112A Pene 21038, S88 Roc SpGr Tap 900-E-706 16

! 222 L lA-1/2-3113A Pene 2103A,888 Roc Ref P Tap 900-E-706 16
223 L lA-1/2-3211A Pene 52758, Mist Elim Exit P Tap - 900-E-706 21
224 L lA-1/2-3212A Pene 5275C Mist Eum inlet P Tap 900-E-706 21

,

|
226 L IA-1/2-3315A, Etne 56608, HEME T-siinlet P Tap 900-E-706 21
226 L lA-1/2-3316A Pene 5659A, HEME T-33 Exit P Tap 900-E-706 21-

| 227 L IA-1/2-3317A Pene 5:is9C, HEME T-33 Uq,L Tap 900-E-706 21
1 226 L lA-1/2-3406A Pene 5446A, Prehester E-34 P Tap 900-E-706 22

229 L lA-1/2-3506A Pine 6427A, Premt T-035 Exit P 900-E-706 22 1

230 L lA-1/2-3620A Pene 5654A, HEME T-36 Esit P Tap 900-E-706 21 l,

| 231 L lA-1/2-3621 A Pene 56548,HtiME T-36 inlet P Tap 900-E-706 21 i4

232 L lA-1/2-3622A., Pene 5654C, HEME T*36 Uq L Tap 900-E-706 21 )
233 L lA-1/2-3702A Pene 7226A, Preheeler E-37 P Tap 900-E-706 22

!

!
234 L IA-1/2-36104 Pene 6125A, Preet T-036 Exit P 900-E-706 22

j 236 L lA-1/4-1504 Condeneer Boeom PressureTap 900-E-706 19
236 L IA-1/4-1506 Condenserinlet P Tap 900-E-706 19

|
237 L lA-1/4-1506 CondenserLevelTap 900-E-706 193

236 L lA-1/4-3102 S8S Scrubber Ref. PressTap 900-E-706 14
-

|
239 L lA-1/4-3103. SBS Scrubber SpGr Tap 900-E-706 14
240 L BA-1/4-3104 SBS Scrubber LevelTap 900-E-706 14

| 241 L lA-1/4-3111 S8S Receiver LevelTap 900-E-706 16 i
1

N2L IA-1/4-3112 88S Receiver SpGr Tap 900-E-706 16'

243 L lA-1/4-3113 S8S Receiver Reference P. Tap 900-E-706 16
244 L lA-1/4-3211 Mist Eliminator Dnotream P Tap 900-E-706 21

i N6L lA-1/4-3212 Mist Eliminator Upsteem P Tap 900-E-706 21
246 L lA-1/4-3316 - HEME 63-T-033 Pmesure Tap 900-E-706 21

1 -

; M7L lA-1/4-3316 HEME 63-T-033 DM. Press. Tap 900-E-706 21,

246 L lA-1/4-3317 HEME 631T-033 Lmvel Tap 900-E-706 21
M9L lA-1/4-3406 Fher Preheeler 63-E-034 P Tap 900-E-706 22
250 L lA-1/4-3506 PreNtar SS-T-036 P Tap 900-E-706 22 ' ;

261 L lA-1/4-3620 HEME 63-T-036 DM. Press. Tap 900-E-706 21 |

*
i
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262 L lA-1/4-3821 HEME 83-T-036 Pressure Tap 900-E-706 21
263 L M-1/4-3822 HEME 88-T-038 Level Tap 900-E-706 21

j 264 L lA-1/4-3702 Finer Preheeler $3-E-037 P Tap 900-E-706 22
'

266 L M-1/4-3010 Prenhor 83-T-030 P Tap 900-E-706 22
286 L M-alt-1804 Condenser Somem PTap 900-E-706 19

i 267 L lA-alt-1806 Condoneerinlet PTap 900-E-706 19
; 250 L BA-alt-1506 CondenserLevelTap 900-E-706 19
: 250 L ~ M-3/8-3102 888 Scruther Ref. Press Tap 900-E-706 14
| 200 L M-alt-3103 888 Scruther 8pGrTap 900-E-706 14
! 281 L M-3/8-3104 888 Scruther LevelTap 900-E-706 14,

282 L M-3/8-3111 ' 888 Receiver LevelTap 900-E-706 16,

! 283 L M-stb-3112 - 888 Receiver SpGr Tap 900-E-706' 16
284 L M-3f8-3113 888 Recolver Referenos P. Tap 900-E-706 16 |i

} 206 L M-3/8-3211 Mist Elminster Downstream P Tap 900-E-706 21
| - 200 L M-3f8-3212 MistEEmineser Upstream PTap 900-E-706 21
| 287 L M-3/813316 HEME 83-T-033 Preneuro Tap 900-E-706 21

'

1 200 L M-3/8-3316 ' HEME 83-T-033 Dul. Press. Tap 900-E-706 21 !

I 209 L lA-3/8-3317 HEME 83-T-033 Level Tap 900-E-706 21 '

} 270 L M-3/8-3408 Fger Preheste,r 83-E-034 P Tap 900-E-706 22 |

.| 271 L IA-3/B-3606 PrelHeer SS-T-036 P Tap 900-E-706 22
j 272 L M-3/8-9620 HEME 83-T-036 Duf. Press. Tap 900-E-706 21
! 273 L lA-3/8-3021 HEMEes-T-030 Pressure Tap 900-E-706 21
[ 274 L M-3/8-3822 HEME es-T-036 LevelTap 900-E-706 21

276 L lA-3/5-3702 Funer Prehester 83-E-037 P Tap 900-E-706 22'

! 276 L IA-3/8-3810 . W SS-T-038 PTap 900-E-706 22e

277 L SH-1/2-3106 888 Rec. to ScrutterJet P Tap 900-E-706 1C-

1278 L SH-2-3106 888 Rec. t ScrutherJet Stegm 900-E-706 164

279 L SH-2-3106A 888 Rec. to ScrutterJetVent 900-E-706 1C |
'

200 L SH-2-31068 888 Roosiver to 8cruberJet Sim 900-E-706 16
i 281 L SH-2-3124 886 to Weste HeaderJet 900-E-706 16

282 L SH-2-3124A Pene 1330, Sem to 888-Wet Hdr Jet 900-E-706 16
283 L UA-1/2-082 .. Pene. 20148,888 Ron Samp6r 900-E-706 14
284 V 63-GL-246 Block, Spare 900-E-706 14
se6 V 63-GL-246 Block, Spore 900-E-706 14
206 V 63-H-001 Blod, Spare ,- 900-E-706 14 ,

207 V 63-H-177 Blod, Spare 900-E-706 22 1

288 V 63-H-178 Blod,8 pere 900-E-706 22 l

209 Y 63-H-179 Blod, Spare 900-E-706 22 |
290 V 63-H-190 Blod, Spare 900-E-706 22
291V 63-H-191 Stock, Spare 900-E-706 22
292 V 63-H-192 Block, Spare 900-E-706 22 -

293V 63-H-193 Blod, Spare 900-E-706 22
294V 63-H-211 Block, Spare 900-E-706 22
296V 63-H-212 Block, Spare 900-E-706 22
296 V 63-H-217 Block, Spare - 900-E-706 22
297 V 63-H-218 Block, Spare 900-E-706 22.

298 Y 63-PV-1802 Press Control,VesselVent 900-E-706 19
299 V 63-V-1603 Shut-OE|. Condenser Drain 900-E-706 19 l

300 V 63-V-3206 leo., OW-Gee Train 1 inist 900-E-706 21.
301 Y SS-V-3307 leo., OW-Gee Train 2 Inlet 900-E-706 21 '
302 V 63-V-3318 Shut-OW, HEME SS-T-033 Drain 900-E-706 21 .
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303V 63-V-3619 Shut-0W. HEME 63-T-036 Drain 900-E-705 21 i
'

304 V 63-V-3901 leo.,OR-Gas Train 1 Ed 900-E-706 22
It

306 V 63-V-3902 leo., ON-Gee Train 2 Emit 900-E-706 22
306 V 86-GL-046 Block, Condenser CW Retam 900-E-706 19 i

307V 86-GL-067 Block, SBS Scruber CW Return 900-E-706 14 |
t

308 V 66-GL-068 Block, SBS Receiver CWReturn 900-E-706 15
*

i 300 V 66-GL-623 Block, SBS Rece;ver CWSupply 900-E-706 15
310 V 86-GL-626 Block,SBS ScrubberCWSupply 900-E-705 14
311 V 66-GL-632 Block,CondenserCWSupply 900-E-706 19 1

312 V 66-GT-621 leo., SBS Recolver CW Supply 900-E-705 15 ),
'

313 V 66-GT-622 leo., SBS Receiver CW Supply 900-E-706 15.

314 V 66-GT-624 loo., SBS Scrubber CW Supply 900-E-706 14
315 V 86-GT-625 leo., SBS Scrubber CW Supply 900-E-706 14 ..

|

]
316Y 66-GV-648 leo., Condenser CWS P Tap 900-E-705 19 '

317 V 66-H-$30 leo., Condenser CW Supply 900-E-706 19'

318 V 66-H-631 leo., Condenser CW Supply , 900-E-705 19 ,

319V CH-H-927 Block, SBS Receiver Chem Add 900-E-706 15 |

320 V CH-H-930 Block, SBS Scrubber Chem Add 900-E-706 14 )

321 V CH-H-947 Block,VesselVentHeader 900-E-706 19
'

322V CH-H-950 Block, HEME 63-T-36 Chem Add 900-E-706 21
323 V CH-H-953 Blodc, HEME 63-T-33 Chem Add 900-E-705 21

i

. 324 V CH-H-956 Block, Condenser Chem Add 900-E-706 19

! 325 V CH-H-959 Block, Mist Eliminator Flush 900-E-705 21
326 V DW-GLW1 Block, HEME 63-T-33 Drain Flush 900-E-706 21
327 V DW-GL-022 * Elock, HEME 63-T-36 Drain Flush 900-E-706 21 |

|
328v Dw-GL-033 Biock, Dw = Condenen Drain 900-E-706 19
329 v DW-GL-662 Biock, Fiush e HeuE e3-T-a3 900-E-706 21
330 V DW-GL-664 Block, Flush to HEME 63-T-36 900-E-705 21
331 V DW-H-660 leo., HEME Flush 900-E-705 21
332 V DW-H-661 leo., HEME 63-T-033 Fhash 900-E-705 21

DW-H-663 leo., HEME 63-T-036 Flush 900-E-705 21
333 V
334 V DW-XV-3314., Check, HEME 63-T-033 Flueb 900-E-706 21
335 V DW-XV-3623 Check, HEME 63-T-036 Flush 900-E-705 21 ,

1'

336 V IA-GA-706 Block, Preheeler 63-E-034 P Tap 900-E-705 22
337 V IA-GA-710 Block, Profilt 63-T-35 Ex P Tap 900-E-705 22 j

'

338 V M-GA-725 Block., SBS Reconerlevel Tap 900-E-706 15 !

339 V IA-GA-728 Block, SBS Receiver SpGr Tap 900-E-706 15 .l
.

j 340 V M-GA-731 Block, SBS Receiver Ref P Tap 900-E-705 15,

' 341 V IA-GA-818 Block, HEME 63-T-33 inlet P Tap 900-E-705 21
900-E-705 21342 V IA-GA-821 Blodc, HEME 63-T-33 Exit P Tap ,

,

343 V IA-GA-824 Block, HEME ts3-T-33 Uq Lov Tap, 900-E-705 21!
'

344 V IA-GA-827 Block, HEME 63-T-36 Ouest P Tap 900-E-705 21
900-E-705 21345 V M-GA-830 Block, HEME 63-T-36 Inlet P Tap

346 V IA-GA-833 Block, HEME 63-T-36 Liq LovTap * 900-E-705 21
347 V M-GA-836 Block, Condenser Bonom P Tap 900-E-705 19<

348 V M-GA-839 Block, Condenserinlet PTap 900-E-706 19<

*

349 V IA-GA-842 Block,CondenserLki evelTap 900-E-706 19L
*

360 V IA-GA-878 Block, Mist Elrninator Exit P Tap 900-E-706 21
, 351 V M-GA-881 Block, Mist Eum. Inlet P Tap 900-E-705 21
'

Block, Prehester 63-E-087 P Tap 900-E-705 22 .

352 V M-GA-884
353 V M-GA-887 Block, Premier T-38 Ed P Tap 900-E-705 22 j

1
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! 364 V 1A-GA-935 Stock, S86 Scruther Level Tap 900-E-706 14 !
366 V IA-GA-936 8tock,888 Scruther SpGr Tap 900-E-706 14

' 366 V IA-GA-939 Block, S88 Scruther Ref. P Tap 900-E-706 14
367 V IA-G-703 leo., Preet. T-036 PDT-3506 HP 900-E-706 22
368 Y LA-G-704 leo., Preheeler E-034 PT-3408 LP 900-E-706 22
369 V IA-G-708 leo., Preet. T-036 PDT-3006 LP 900-E-706 22
300 V IA-G-732 leo., SSS Receiver LT-3111 LP 900-E-705 16
381 V IA-G-733 leo.,888 Receiver LT-3111 HP 900-E-706 15
302 V IA-G-734 loo.,888 Receiver DT-3112 LP 900-E-706 15
383 V IA-G-736 leo.,886 Receiver DT-3112 HP 900-E-706 15

*"
l 364 V 1A-G-874 leo., Mist E PDT-3211 LP Tap 900-E-706 21,

306 V lA-G-875 leo., Mist E PDT-3211 HP Top 900-E-706 21
306 V IA-G-808 loo., Prost T-038 PDT-3810 HP 900-E-706 22'

| 307 V IA-G-800 leo., Preet T-038 PDT-3810 LP 900-E-706 22 |

300 V IA-G-000 leo., Preheeler E-037 PT-3?o2 LP 900-E-706 22 ;

300 V IA-G-WOB leo., HEME T-033 PDT-3315 HP Tap .900-E-706 21 '

370 V IA-G-909 loo., HEME T-035 PDT-3315 LP Tap * 900-E-706 21
371 V IA-G-910 loo., HEME T-033 LT-3317 LP Tap 900-E-706 21
372 V IA-G-911 leg., HEMET-033 LT-3317 HP Tap 900-E-706 21

*

; 373V IA-G-913 leo., HEMET-033 PT-3616 LP Tap 900-E-706 21
374 V |A-G-914 leo., HEME T-038 LT-3822 HP Tap 900-E-706 21'

,

'

| 375 V IA-G-915 leo., HEME T-038 LT-3822 LP Tap 900-E-706 21
376V IA-G-916 leo., HEMET-036 PDT-3821 HP Tap 900-E-706 21

' 377 V IA-G-917 leo., HEME T-036 PDT-3821 LP Tap 900-E-706 21 :
'

378Y lA-G-918 , leo., HEME T-038 PT-3821 LP Tap 900-E-706 21
| 379 V IA-G-920 iso., Condenser inlet P to PDT 900-E-706 19
| 300v iA-G-921 iso., Condenser 8onom P to F|DT 900-E-706 19

381 V IA-G-922 leo., Condenser inlet P to LT 900-E-706 19
|
|. 382 V IA-G-923 leo., Condenser Level P to LT 900-E-706 19
l 383 V IA-G-994 leo., Condenser intet Plo Frr 900-E-706 19 '

| 304 Y lA-G-940 leo., SBS Scrutter LT-3101 HP 900-E-706 14
306 V IA-G-941 ,, loo., SBS Scruther LT-3101 LP 900-E-706 14!

| 306 V IA-G-942 leo.,88S Scruther PDT-3101 LP 900-E-706 14
387 V IA-G-943 leo., SBS Scruther PDT-3101 HP 900-E-706 14
306 V 1A-G-944 leo., SBS Scrutter DT-3101 HP 900-E-706 14
300 V IA-G-946 leo., SBS Scrutter DT-3101 LP 900-E-706 14
300 V 1A-H-182 Block, Air to PV-1602 Actuator 900-E-706 19
391 V IA-H-163 Block, Air to PV-1602 Actuator 900-E-706 19
392 V IA-H-164' Block, Air tram PV-1502 Actuator 900-E-706 19

| 303 V LA-H-706 leo., Filter Preheat E-034 P Tap 900-E-706 22,

'

394 V IA-H-700 leo., Prester 83-T-036 P Tap 900-E-706 22
396 V IA-H-734 leo., SBS Receiver LevelTap 900-E-706 15
396 V 1A-H-727 leo., SBS Receiver SpGr Tap 900-E-706 15
397 Y lA-H-730 loo.,888 Roosiver Ref. P Tap - 900-E-706 15
308 V IA-H-017 leo., HEME SS-T-033 P Tap 900-E-706 21
399 Y lA-H-830 leo., HEME 63-T-033 DP Tap 900-E-706 21
400 V IA-H-823 leo., HEME 63-T-033 L Tap 900-E-706 21
401 V IA-H-835 leo., HEME 83-T-036 DP Tap 900-E-706 21
402V IA-H-829 leo., HEME 63-T-036 P Tap 900-E-706 21
403 Y lA-H-832 leo., HEME 83-T-036 L Tap 900-E-706 21
404Y IA-H-836 leo., Condenser Boeom P Tap 900-E-706 19

|
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(
405 V M-H-838 leo., Condenser inlet P Tap Air 900-E-705 19
406 V IA-H-841 leo., Condeneer L Tap Air 900-E-705 19 !

407 V 1A-H-877 leo., Mist Elim Downstream P Tap 900-E-705 21
408 V M-H-880 leo., Mist Elim Upstream P Tap 900-E-705 21
409V IA-H-8M leo., Fiber Preheat E-037 P Tap 900-E-705 22
410 V IA-H-886 leo., Prenhor T-038 P Tap 900-E-705 22
411V IA-H-932 leo., SBS Scrubber Level Tap 900-E-705 14
417.V 1A-H-935 Iso., SBS Scrubber SpGr Tap 900-E-705 14
4'.3 V IA-H-938 iso., S8S Scrubber Ref. P Tap 900-E-705 14
414 V SH-GH-638 Block, Sim to S8S-Weste Hdr Jet ,, 900-E-705 15 j

415 V SH-GL-647 Block, SBS Roc to Scrub Jet Stm 900-E-705 15 |.

416 V SH-GL-649 iso, SBS Roc to Scrub Jet PT 900-E-705 1C |

417 V SH-H-637 leo., SBS to Waste Header Jet 900-E-705 15 1

418 V SH-H-646 leo., SBS Roc to Scrub Jet Steam 900-E-705 15 1
'

419 V SH-XV-3105 Check, SBS Rec to Scrubber Jet 900-E-705 15
L420 V SH-XV 3124 Che&, SBS to Waste Header Jet 900-E-705 15

)421V UA-GL-036 Block, SOS Receiver Sampler 900-E-705 14

I
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Interface List

No. Syst. ,Desc, won Dennen
.

1 055 1 Nozzio for Pene. 4031, Vessel Vent Cond. to SD-3 3' PUREX,340 gph
4

i 2 063DW 1 DW-GL-021 inist, HEME 63-T-033 Seal Loop Flushr pipe,50 gpm,40 psig

]
3063DW 2 DW-GL-022 Inlet, HEME 63-T-036 Seal Loop Flushr pipe, 50 gpm,40 psig

]
A 063DW 3 DW-GL-033 Inlet, Condensate Loop Seal Flush r pipe,50 psig. 25 gpm

|- 5 063DW 4 DW-H-660 inist, HEMEs 63-T-033 & -036 Flush 2' pipe,25 gpm,40 psig

i 6 063ED 1 Motor for SBS Soluis Suspension System 1.1 kW,460 V,3 ph

| 7 063ED 2 Pene. 5350, Elec. Connect, Preheater 63-E-034 Pwr 2' Connector,50 kW,460 V

j 6 063ED 3 Pene. 6427 Elec. Connect, HEME Preheater Power 2' Connector,50 kW,460V

9 063ED 4 Pene. 7324, Elec. Connect, Prehester 63-E-037 Pwr 2' Connector,50 kW,460 V'

10 083ED 5 Pene. 6220, Elec. Connect, Postheater Power Not Requited
:
2 11063F 1 Shielding Not Applicable

i 12063G 1 Nozzle V-045-8, SBS Jet to Waste Header r PUREX,25 gpm

i 13 063G 2 Nozzle V-1501-G, Waste Header Vent 2' PUREX,50 scim

I 14 0631 1 IA-G-943, SBS Bed DP instrument Connection 1/4',0-56 inWC min,
j 15 06$1 2 Nozzle V-031 ,% SCFM to SBS 6' flange,760 acim,260 C

16 0631 3 Nozzle V-031-F, SBS to CFMUT Jet 3* PUREX,25 gpm,45 C'

: 17 0631 4 Nozzle V-1501 -C, Vent Header from CFMT 6' flange,1120 acim,100 C
'

16 0631 5 Nozzle V-1501 -D, Vent Header from Feed Hold Tank 6' flange, 50 scim,40 C'

j 19 0631 6 Nozzle V-1501-F, Vent Header from SFCM 6' flange,50 scim,260 C

i 20063R 1 FIC-1504 inist, Condenser inlet P Tap 1/4' NPT,0.5 sclh

i 21063M 2 FIC-1505 inist, Condenser Exit P Tap 1/4' NPT,0.5 sclh

22 063M 3 FIC-1506 inlet, Condenser LmelTap 1/4' NPT,0.5 sclh
<

| 23 063R 4 FIC-3102inist, SBS Bed P Tap 1/4' NPT,0.5 sclh
' 24 063R 5 FIC-3103 inlet, SBS Bed SpGr Tap 1/4' NPT,0.5 sclh

25 063R 6 FIC-3104 inist, SBS Bed LaelTap 1/4' NPT,0.5 sclh

26 063R 7 FIC-3111 inist, SBS Receiver Level Tap 1/4' NPT,0.5 sclh
:

| 27 063M 6 FIC-3112 inlet, SBS Receiver SpGr Tap 1/4' NPT,0.5 sclh

! 26 063M 9 FIC-3113 inlet, SBS Receiver P Tap 1/4' NPT,0.5 scih

; 29 063R 10 FIC-3211 Inlet, Mist Eliminator Downstream P Tap 1/* N,0.5 scih

| 30 063M 11 FIC-3212 Inlet, Mist Enminator Upstream P Tap 1/4' NPT,0.5 scih

;. 31063R ,12 FIC-3315 inist, HEME 63-T-033 Inlet P Tap 1/4' NPT,0.5 scih

j 32 063R 13 FIC-3316 inlet, HEME 63-T-033 DP Tap 1/4" NPT,0.5 scih |
'

33 063R 14 FIC-3317 inist, HEME 63-T-033 Level Tap 1/4' NPT,0.5 sclh
|

~

34 063R 15 FIC-3406 inlet, Prehester 63-E-034 Pressure 1/4' NPT,0.5 scihj

| 35 063R 16 FIC-3506 inlet, Prelitter 63-T-035 Pressure 1/4' NPT,0.5 scih

| 36 063R 17 FIC-3620 Inlet, HEME 63-T-036 DP Tap 1/4' NPT,0.5 sclh
37 063R 16 FIC-3621 Inlet, HEME 63-T--036 P Tap 1/4' NPT,0.5 seth

,

j 36 063M 19 FIC-3622 inist, HEME 63-T-036 Level Tap 1/4' NPT,0.5 sclh

!' 30 063R 20 FIC-3702 inist, Preheeser 63-E-037 Pressure 1/4' NPT,0.5 scih'

j 40 063R 21 FIC-3610 inist, Prelliter 63-T-036 Pressure 1/4' NPT,0.5 sclh

; 41063R 22 HV-3314 IA Connect, HEME 63-T-033 Flush iso. O or 40 psig
42 063R 23 HV-3623 M Connect, HEME 63-T-036 Flush iso. O or 40 pelg
43 063R 24 TV-3116 Connect to IA, Operator, SBS Rec. CW 3-15 psig,

-

| 44 063M 25 TV-3121 Connect to IA, Operator, SBS Bed CW 3-15 psig
45 063J 1 Nozzle V-031-Y, Decon Station Waste to 88S 7-1/2' flange-

46 063J 2 Nozzle V-1501 -H, Vent Header from Dooon Stabon F PUREX, 50 scim'

47 063K 1 Impact Wrench Socket to Hex Nuts r hex nuts,550 ft-bs
de063K 2 L# ting Fixtures & Bails to Crane Hooks 12 tons (Estab. by SBS wt/

: ,
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i 49 0636C 1 HV-31060 Inist, 888 8ed Jet to CFMT Steam F pipe,1000 b/h,96 peig
SO0638C 2 HV-3124 Inist, 888 to Weste Header Jet Steam r pipe,1000 b/h,96 peig;

61063UA 1 HV-3106E Inlet,888 Scrub Jet Air
.

1/2' pipe,96 peig
.

; 52 063UA 2 HV-3124 inist, 888 to Weste Header Jet Pyrge 2' pipe,96 pois
! 63De3uA 3 UA-GL-Oso intet,888 Sempier Air r pee, to ocim,90 peig
; M 083VH 1 HV-3106G Oudet,888 to CFMT Jet Vent 2' pipe
2 66 06WH 2 HV-3114G Outet, 888 Receiver to Scrubber Jet Vent r pipe

66064 1 Pene. 5001, Off-Gee from Vilrecesion Cell 10' pipe,1200edm 226F
; 57 006 1 CH-H-927 Inlet,888 Recolver Chem Addition r pipe,50 gpm,40 peig

86 066 2 CH-H-930 inlet,888 8ed Chem Addison r pipe,50 gpm,40 peig
59 066 3 CH-H-947 inlet, Vent Hender Chem Addelion 2' pipe, 50 gpm,50 peig )

,

'

so066 4 CH-H-950 inist, HEME 63-T-036 Chem Addition 2' pipe, 50 gpm,40 peig |-

61 066 6 CH-H-9ti3 inist, HEME 63-T-033 Chem Addition 2' pipe, 50 gpm,40 peig
, '

i 62 066- 6 CH-H-956 inist, Condenser Chem Addition 2' pipe,50 gpm,60 peig

.i 63 066 7 CH-H-969 Inlet, Mist Eirninetor Flush 1/2',40 peig,2 gpm
j 64 006 166-GT-012 Ouest, 888 Receiver Cooling Water Rin r pipe,36 pgm

! e6 De6 2 86-GT-046 Outlet, 888 Bed Cooling Water Rotarn 2' pipe,100 ppm
j 06 006 3 66-GT-093 Entrance, Condenser Coohng Water Rin 3' pipe,200 gpm,20 peig
; 67 De6 4 e6-GT-621 intet, 888 Receiver Cooing Weser Sourcer pipe, <90 F,36 pgm
; e8 De6 - 6 e6-GT-624 inist, 888Jied Cooling Water Source r pipe, <90 F,100 gpm ,

e e9 De6 6 e6-H-630 Inlet, Condenser Cootng Weber Supply 3',200gpm, <90F,75 poi '

| 70 006 7 PSV-1506 Diedwarge, Condenser Cooling Water Rehof1' pipe
; 71009A 1 Nonio V-031-GG to C 8 ampler 3-Woy PUREXConnector
i 72 200A 163-(No number), Motor Starter Connect to DCS Not Estebashed
j 73 200A 2 DT-3101,888 Scrubbet, Connect to DCS 4-20 mA Output
; 74 200A 3 DT-3112,888 Receiver, Connect to DC8 4-20 mA Chetput

i 76 200A 4 FT-1808, Condenser CW Flow, Connect to DCS 74-20 mA Output
76 200A 6 FT-3121,888 8ed CW Flow Element Connect to DC84-20 mA Ouput
77 200A 6 FT-3314, HEME Flush, Connect to DC8 4-20 mA Output ;

78 200A 7 FT-3916, Off-Gee Flowmeter, Connect to DCS 2' Connector,4-20 mA Out'

i 79 200A 8 HV-31060 IA Connect, 888 Scrubber Jet 8 team 0 or40 peig
| 80 200A 9 HV-3106E lA Connect, 888 Scrubber Jet Air . O or 40 poig

|. 81200A 10 HV-3106F/G LA Connect, 888 Scrubbei Jet ControF 0 or 40 peig

i 82 200A 11 HV-3124,888 to Weste Header Jet, Connect to DCS 0 or 120 V

: 83 200A 12 IA-H-182 inist, PV-1602 Actuator 1/4',0-50 Peig '

! 84 200A 13 IA-H-163 inlet, PV-1602 Actantor 1/4',0-90 peig
86200A 1417-3130, Current to Motor, Connect to DCS 4-20 mA Ouput
86 200A 16 LT-1506, Condenser, Connect to DC8 4-20 mA Ouput,

| 87 200A 16 LT-3101,888 Scrubber, Connect to DC8 4-20 mA Output
86 200A 17 LT-3111,888 Receiver, Connect to DCS 4-20 mA Output
89 200A 18 LT-3517, HEME 93-T-033, Connect to DCS 4-20 mA Output
90 200A 19 LT-3822. HEME 53-T-036, Connect to DCS 4- 20mA Output
91200A 20 PDT-1506, Condenser, Connect to DC8 4-20 mA Output

,

92 200A 21 PDT-3101,888 Scrubber, Connect to DC8 4-20 mA Output'

93 200A 22 PDT-3211, Mist ENminator, Connect to DC8 4-20 mA Output,

! 94 200A 23 PDT-3316, HEME 63-T-033, Connect to DC8 4-20 rnA Output
i 96200A 24 PDT-3806, Prelliter 83-T-036, Connect to DC8 4-20 mA Ouput

[ 96 200A 26 PDT-3821, HEME 83-T-030, Connect to DC8 4-20 mA Ouput
'

97 200A 26 PDT-3810, PreIIster es-T-038, Connect to DCS 4-20 mA Outut
98200A 27 PT-1906 tar Condenser Conned to DC8 4-30 mA Ouput
00200A 20 PT-1808, Condenser CW, Connect to DC8 4-30 mA Ouput'

!

I
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100 200A 29 PT-3105, SBS Scrubber Jet, Connect to DCS 4-20 mA Output.

101200A 30 PT-3315, HEME 63-T-033, Connect to DCS 4-20 mA Output
102 200A 31 PT-3408, Prehester 63-E-034, Connect to DCS 4-20 mA Output
103 200A 32 PT-3621 HEME 63-T-036 Connect to DCS 4-20 mA Output

! 104 200A 33 PT-3702, Preheater 63-E-(X37, Connect to DCS 4-20 mA Output
105 200A 34 TT-1502, Non-Condensibles, Connect to DCS 4-20 mA Output
106 200A 35 TT-3102,8BS Freeboard, Connect to DCS 4-20 mA Output4

'

107 200A 36 TT-3103, S8S Scrubber, Connect to DCS 4-20 mA Output
106 200A 37 TT-3118, SBS ReceWr, Connect to DCS 4-20 mA Output
100 200A 38 TT-3212, HEME Proheater Temp., Connect to DCS 4-20 mA Output
110 200A 30 TT-3408, Preheater 63-E-24 T, Connect to DCS 4-20 mA Output,

111200A 40 TT-3709, Preheater 63-E-037, Connect to DCS 4-20 mA Output
i 112 200A 41 TT-3914, Postheater Temp, Connect to DCS 4-20 mA Output
| 113 200A 42TT-3915,PostheaterT PushThru,ConnecttoDCS 4-20 mA Output

114 200A 43 TV-1508 Connect to IA, Condeneer CW 1/4' NPT,20 psig
! 115 200A 44 TV-3118, SBS ReceWr CW Flow, Connect to DCS 4-20 mA input
; 116 200A 45 TV-3121, SBS Bed CW Vah, Operator Connect 4-20 mAinput

117 200A 46 ZS-3124,88S to Weste Header Jet, Connect to DCS 0 or 24 V
118 2008 1 Alarms andinterlocks As Applicable

' *
Add'linterfeos defining info. is located in Sectum 4.0

:
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Design Mass Balance

:
1

;
4

i

| 8" Vitrification Design '

i .
+ ** OF 48:0207
i

i

| em g,rgi 7, 1933
:

b' Vitrifloation Off-Gas Systes Mass Balarse for learnal Operation..

} Rev. 2
,

! *
,

'
to t

'

3. M. Barnes P. 3. IClanian*
R. R. Serieen* R. M. Mahany* *,

P. Ben L. L. Petkus
'

D. 3. f,ar1* J. P..'See'
D. 3. Daruwalls' igic = 009. 0950

j W. P. Dresjaen TIP - 1t,01,1 L

i *Attaamment A er.ly

4efereness R. F. Vanee. " Vitrification off-Gas Systee Mass
i

; Salance for Nefeal Operation. Revision 1*. '

; latter 0F 48:0121, ested Foermary 29, 1988
1

1

i
; Transsitted with this letter is sa updated version (Rev. 2) Of the
.; off-Gas syst e Mass salanee, which was p-eviously pue11shed as an

attachment to the referense letter.
.

Two changes were asas to the prog-as which affected the helases.
.

First, provision was asse in the pregram fe- liquid u neenaste la
the "noneeneensibles* jumper between the vessel ventilation systes
maahaar and the off gas system. Imergy talanos calculatiens
were then perfereed to establish the amount of eenosanation
espected due te espansion emeling aeross tae reestre sentrol -

valve in tas juper. Thts information was imod into tae lasu*.
Sata. -

Second, the prog =as was reviaed to allew for the as* seenspesitten,
of the sludge in the selter. "his results in a sligntly lac eased
amount Of water veper in the selter off-gas and asees the
calculated asas of glass preensed per liter of feed consistent
with that astually stee-wee la the Camponent Test Staac.

.

Data from this revised Mass Salaase will to imeerporated into the
in-sell off-gss syste sesign basis eeement and equipment
specifiestles.
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If you how any questions regarding this Mass Salance, please call se at
Estensten 4848. ,

f it L. -t
.

R. F. Tanee. Senier Engineer
Titrification Design
West Talley thselear Services Co.. Inc.

EFT: tag

Attachments: A) Malter Off-Gas System Mass Salanes. Noriaal Operation. Rev. 2

B) Changes to Mass Salance Program and laput Data
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I
Vander Literature - Mint Eliminator Pad

,

|
-

:

5

i ;

1

I OTTO H. YORK COMPANY, INC. (osa3 i
! 42 entavaLE noAo . P.O. sox seco )

, set snaemus '

1 PAASPPANY, f(W XnStY 070644018 c a r seisvers |
i man.. - -- -. = =*
i

l

j '

! l

1
i

!

i ,

!
'

i

j . MAINTD:ANCE INSTRUCTIONS
:

(

| The York DIMISTER# mist eliminator normally requires no special
maintenance, and will provide many, many years of maintenance,O free service in services where disolved or undisolved solids may

j be present.

' 8 should beAn initial press'are drop reading across the DENISTER
taken at normal flow conditions when the unit is first operated.
During operation the pressure drop should be monitored. If the;

operating pressure drop rises to 1" of water above the initial
pressure drop, at the same operating conditions, the pad should'

| be flushed with' liquid until the pressure drop returns te its
' original level. This flushing is most effective when spray is

* from underneath the pad with whatever solvent the user feels is -
,

viable to remove the buildup. A spray rate of 0.2 to 0,.5 gallons'

per minute per square foot of mesh area is suggested.

If the pressure drop does not return to its original level after
; the cleaning procedure has been ecupleted, an inspection of the-

; internal's should be made, as replacement may be required.
i

por any problems unique to your system, please consult York for1

: our recommendation.

!
..
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EggLgg, Literature - Heater Elements
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High temperature air duct heaters
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(
1
:

j H KOCH r- he.r= l
'

KOCH ENGINEERING COMPANY INC

i |

EOCN FLEI!FIStt' MIKT ELINillATOR 11tSTALLATIN 8 OPERAT111G 11157RUCTIWS

a

!

!

| Ilml000CT15:

! The lloch FLEI! FIBER * element (s) you received has been specifically
a designed to satisfy your requirements. It is completely assembled and has no
; moving parts. With proper hand 11ng & installation, your element will provide
; years of dependable service with little periodic maintenance.

! The vessel housing the FLEI!F!stR* element should be provided with
! connections, one upstream and one downstreas of the element for connecting an
! instrument to moniter differential pressure across the element.
| ~
i If it is necessary to store the element prior to installation, we'

recommend leaving it in the crate and storing it in the horisontal position,
; in a clean dry area. safe from accidental damege. The protective plastic

wrapping en the element should remain in place during storage. If m:1tiple,

elements are involved, crates can be stacked to a mestnum of d high. The;

;
crate (s) are intended for re use should the element need to be retumed forj repacking, and should be handled and stored accordingly.

| Ill57ALLAT15:
*

i
i Reesve the of the crate only. Leave the plastic wrap en the element. .
! To remove the e t, tip the crate carefully and roll the element out er-
1 Ifft the element with tue (wide) slings. After removal frem the crate, the

element should be lifted utilizing the integral lifting legs provided. While,

| moving the element to it's operating location careful handling is essential to'
protect it from piercing, cutting, severe end impact, seiltag, etc.

.

i An effective seal betmoen the element mounting flange and the support
| (tube sheet er vessel bety flange) is critical for proper eseration. A TFE
r fluorocarten gasket and required heresere or suppites; are provised. The

plastic wrap should be removed from the element immediately prior . to-

i insta11tng the element to its' support. Nating Surfaces of element and
i support are to be clean, smooth and dry. Gasket installation and hielt I

,

tightening seguence as shown en next page should be observed. Lower the; .

| element into place, he careful to align the belt holes without damaging
-

gasket. Tighten machine belts to appres. 40 ft./1bs of targue.

( |

!
!

h meme137 . wesessumuses7 sos . Sis /sse stic . Tut 4313010 Tamses, sis /sseesas ;*
cameassume mocr *

j
i
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,, me .. t ,s - ,et. . th . Mp p,pe , f _. M . heng,ag ,

elements), une pipe threaes samte w wresses witn tenen tan and tne esp
ptpe iastalled. If tne ptpe is provided wttn a solead seal see, the sus aust

filled to overnow witn a suitaele Itwid prior to coeratten. If a"Ifi ;
se is seed witnewt a see, tne vessel sume must heve Iteute added gett) the -

eip pipe is seemerged to the proper diaeasten"lFIFTa operetten.

N0fts prior te operetten, all entsment and thecting shecid be thoroughly
cleased of foreign astter that seule siprete semestream and caese pioggage of
the FLEXIF18Ct' element..

M
After start.up, tee e fferential pressors instrument reedtag util

prodmelly tecrease for severe 1 eays, as the cleaset becemos satereted and
aspreeenes sesign operations) east 1teriam. If sne etst loses and
saaresteristics remela seestaat, this AP reestag sheeld remote fairly steady.
The Mffereattel pressere snegld be perledlcally Weattered and resereed. If
thenges are esse in the Mew rete er Itwid vissestty, a different estilbrise
ef ffereattel pressors will reemit.

A sensteerable trop in op from the steady state op reedlag is en 1
'laatsetten of a typasstag eseMstes. This seuld to caused by fther samege, a

fallere in the seal teeseen the element sounting flease and it's esoport er
less of.)he Itgid ersteege seat. Thls esafttiga regiros secreaties, by
restoring the seal er reposttag me element. ,

|

A seasteerstle lasteses la the op readag is an faMaatten of element
p1 ag. This sonettien elee reesires servestion. Selvent er detergent

'

s1 will samstises he esffistent to restore the cleasat's capacity of
Ithreegneut and efficiensy. Itsuaver, meantag suet be done sestteusly to avete

denege to the fiber. If mis does set eerfect the senditten, regeeklag er j
replacement of tem element is rogstred.

Repeettag should be esse by the Each tagineerlag Casesyd 1he sustomer
should verify that the pLEXIF1gtR* case (Mange, and 8 acreens) esos act teve i

essess9ve user, esmage or serresten. The glass ftter pasttag sust he removed .I
and see sage aust to cleased of attemical restese prior to reteratag it to teen '

for regeeslag. Ship the sages la the reusele trate to Each tagineertag
Cemeeny. las.f 4111 E. 37m Street norm. titsetta ES 87230 please asil m e
mean tagtasertag. setst titetaster taparment, telopmene me 316/532 5110 and
motify them edusa to sapest the sages. Feel free to sal) them anyttee wt m
geottees er for asy assistesse.

9@G 9
G e

'e @.

,--+ , .

O G,

O@@'
pelt tieteene seassess
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The element le shipped free Reek in e erste that iaeorporatee )
}. odeguste full length support.

j
l

i If the element to to be installed in a veneel that will be
; shipped to the $st ette en its side the element must he provided with I
- full length support within the veneel, to eveld heading sad warpage |
; of the element during treesport. 1

i The preferred pasandere is to imetall the element into the
j weseel after the veneel hee been erested one sleeed on its tomadetion

et the get ette. This avoide the headlas/ warpage and deange.

i potentiel laeurred when shipping the unit previamely Ametailed in the
; veneel.

Each should be saferned and senaulted far support approval
! before We=T with ear remote imete11stian.
. -
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j FLANDERS RLTERS lNC. P.O. Box 1708 Washegion. NC 27889-1700 (919) 946 8081
I

| BLU-JELS Seal-

.

;
.

i The rnost advanced filter-to-frame seal
| from the inventors of the fluid seal concept.

Available only from Flanders. -
General Desenphon mesL Sesed on tw teseing, e e annauded that SLU-JEL
Pnenders SLLAIEL Seelle a unious, ko beue steene Sealis e ses seenguehme masenal set we ponenn4

I get.epeassy seegned to meets and presome en airscht les deogned luncien as e seer-to.houang seelant und
4 emel between hen semency penmusse en meets eng game agongemem teessy tums me seeient is een.

j Wieur hakeng homes er hauemps. The ges is '-----, 2
meted and senery owed in se penmeier ehennees of Voletitty

j aners compned ler sind med oppheesens. The sured The nornelasis sensent of SLU JEL Seel. es essor.
i gol hee the sed heehng guebees of a honed womes seien. noned by esseng 2 grams for 2 hours et 3024 (1SO'C)
: eng the eenbeer and non4ew somressermans of e seed. is get The wometer rate of the get. meneured esser n

These propenas em menenned at hem such and low has been ewed at the inesory and a reasy est ehemem;
- esmeareews sesemos and are not base even amen aged as 0.3%
,

sanonuously at lugh tempereewes SLLAIEL Seal
! eenmes ensement tendng chareenenemos to many me- Penetration
; tenses. E to meno lughly esN esheave, enouvig knee
; es,s and ee , gen, a se se,eney n ,ewn. The Th* ****''' *"**' sews on me hueness of SLU-JEL

W news W to gW snWes N ideoey suced Seal has been easted unne e Brookheed LVT 8es. 3 test
'

j ter espesemens met soeuse long-term esseng egemet mechas. The haoung mouty em empressed m pomes
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-[V'h. Handline Eouloment -

.

:
: In-Cell Off-Gas System and Vessel Ventilation System equipment is installed,
I replaced, and removed, using a bare crane hook, a Type I lifting yoke, a Type II
! lifting yoke, or a 150 mm (6") Flange Gasket Yoke. The Type I, Type II, and 150 mm
| (6") Flange Gasket lifting yokes are considered to be parts of the In-Cell and Vessel

Vent System equipment because they serve 'no purpose other than supporting these
systems.

! The Type I yoke has two 13.6 Mg (15 ton) carbon steel hooks positioned parallel with
the yoke beam and weighs 195 kg (430 lb.). The Type II yoke has two similar hooks
positioned perpendicular to the yoke beam and weighs 200 kg (440 lb ). For both

,

,

types, the positions of the hooks on the beam are adjustable so that several seperate:
! items of equipment can be accommodated by a single yoke. Figures 7.14-1 and 7.14-2
i show the configurations of the two handling yokes. Figure 7.14-3 shows the 150 mm
; (6") Flange Gasket Yoke which weighs only 6.8 kg (15 lb.). Table 7.14-1 identifies

the items of equipment designated for handling by bare crane hooks, the Type I Yokes,9
-

} the Type II Yokes, and the Flange Gasket Lifting Yoke (FGLY) . Where Type I and Type
- II yokes are required, the appropriate hook separation for each item is identified by
|

the table,

i '

l' The HEME's and Condenser were delivered in cradles which have been retained for
|

possible future use. The two HEME Shipping Cradles measure 6290 mm (20'-7.5") long,
2250 mm (7'-4.5") wide, 1300 mm (4'-3") high, and are equipped with tipping trunions.

;

j" The Condenser Shipping Cradle measures 6450 mm (21'-2") long, 1830 mm (6'-0") wide,
1300 mm (4'-3") high, and is equipped with a tipping trunion.

,

1

!
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0
-TableJ7.14-1: Lifting Applications

No. Item hkthod Book separation
*

' am in . .
1 Mist Eliminator Hook na na
la Mist Eliminator Flange Gasket FGLY na na
2 HEME Preheater Yoke I 1213 47.75
2a HEME Preheater Element Hook na na
2b HEME Preheater Element Gasket Yoke I 686 27.00
2c HEME Preheater Flange Gaskets") Yoke I 686 27.00
3 Off-Gas Jumpers to HEMEs Hook na na
3a Off-Gas Jumper Flange Gaskets FGLY na na

'
4 HEMEs Yoke II 813 32.00
4a HEME Spray Units"' Yoke I 584 23.00
4b HEME Spray Unit Gaskets FGLY na na
4c HEME Elements Yoke II 959 37.75
4d HEME Dished Heads Yoke II 813 32.00
4e HEME Dished Head Gaskets Yoke I 1448 57.00
4f HEME Flange Gaskets"8 FGLY na na
4g HEME Rotation Yoke II 813 32.00,

5 Filter Preheaters Yoke I 1067 42.00
Sa Filter Preheater Elements Hook na na
Sb Filter Preheater Element Gaskets"' Yoke I 1016 40.00
Sc Filter Preheater Flange Gaskets FGLY na na

-

6 Prefilters Yoke II 2108 83.00
7 off-Gas Ju=pers to Fostheater Hook na na
7a Off-Cas Jumper riange Gaskets Yoke I 572 22.50

|

l
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'O +TableL7.14-1: Lifting Applications'(Concluded)J

No, Item -. He'thod Book Separation

' am in

8 Postheater Yoke I 1286 50.63

8a Postheater Element Gasket"8 Yoke I 686 27.00

8b Postheater Flange Gaskets FwY na na

9 Discharge Flowmeter Hook na na

9a Discharge Flowmeter Gasket FwY na na

10 Vent Header na na na

10a Vent Header Gaskets") Yoke I 572 22.50

11 Condenser Shell Yoke II 584 23.00

11a Condenser Flange Gasket FwY na na

lib Condenser Upper Gasket Yoke I 1143 45.00

11e Condenser Tube Bundle Yoke I 1181 46.50

lid Condenser k wer Gasket Yoke I 1143 45.00

(1) Use auxiliary hooks. Must use gasket lifting yoke for Nozzles D and
F.

(2) The process bridge crane turntable will need to be rotated so the yoke
beam can be positioned above the bottom of the bridge beams.

(3) HEME 63-T-033 Nozzle B gasket requires the 150 mm (6") Flange Gasket
Yoke because the HEME body will interfere with use of the Type I yoke.

(4) Vessel Vent Header Nozzles D & F require the 150 mm (6") Flange Gasket
Yoke because their locations in the corners of the cell prevent access
by the Type I yoke.

.
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Vassal Vent Header Performance Testina Raouirements

,

L
o

| 1.0 Intredm tion and Purnose

i

,

The vessel Vent Header System in the WDP Vitrification Cell provides for the
safe removal of the process gases from the melter and other related vessels'

while maintaining vessels and ducting at a slight vacuum for contamination,

control.
f

i The information contained in this report defines the performance testing
requirements for the Vessel Vent Header System. ;.

;

The stated objectives of test 63H-DC-20 are: |
,

| To demonstrate the functionality of the system for normal and*

i abnormal operation using administrative operating procedures, and i

!

To demonstrate the ability to " handle (the) alternate melter vent*.

| path."
*

!

{' The testing requirements which follow are to be performed after
,

j' precommissioning testing has confirmed that all related piping connections and j

; instrumentation has been properly installed. |

! Successful testing to these requirements should assure the Vessel Vent Header
System will be able to fulfill its mission.,

!
j.

i 2.0 N=anstrate Functionality for Normal and Abnormal Oneration
1

$~ NOTE: The following procedures satisfy the first requirements of
:- Test Number 63H-DC-20.
.

!

) 2.1 Vacuum Control with the CFMT Idling & the Molter Isolated from the Vessel Vent
Header,

NOTE: This procedure will demonstrate the ability of the system
to maintain vacuum in the vent header, and the
responsiveness of the control valve to changing1 .

conditions. The off-gas systems must be placed into
active service before this procedure can be performed.

:

} Configure the DCS to modulate control valve FY-1502 to control the vessel |
j ventilation header vacuum, as measured by PT-1505.

i

!

*OG
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Assure that one of the off-gas system blowers is operating; that the CFMT, FHT,
Waste Header and Canister Decontamination Station are open to the vent header;
that the melter is isolated from the vent header, and that the CFMT is in idle
mode. I

|
Establish the vent header vacuum control set point at -34 kPa gage (-5 InWG),
and record the set point. After equilibrium has been established, record the
data requested by Table 2.1, Column 1.

2 Acceptance Criterion: The vessel vent header vacuum must be held between -

0.75 kPa gage (-3.0 InWG) and -1.7 kPa gage (-7.0 InWG).

Establish the vent header vacuum control set point at -14 kPa gage (-2 InWG),
and record the set point. After equilibrium has been established, record the
data requested by Table 2.1, Column 2.

Acceptance Criterion: The vessel vent header vacuum must be held between 0.0
kPa gage (0.0 InWG) and -1.0 kPa gage (-4.0 InWG).

Establish the vent header vacuum control set point at -55 kPa gage (-8 InWG),
and record the set point. After equilibrium has been established, record the
data requested by Table 2.1, Column 3.

Acceptance criterion: The vessel vent header vacuum must be held between -1.5
kPa gage (-6.0 InWG) and -2.5 kPa gage (-10. InWG)..

O
2.2 Vacuum Control with the CEKT Boiling & the Melter Isolated from the Vessel Vent

Header, and Condenser Performance Testing
,.

NOTE: These integrated tests will demonstrate the ability of the
system to maintain a vacuum in the CFMT during boiling
operations, and the ability of the vessel vent condenser

| to perform satisfactorily over a range of abnormal
operating conditions.

Assure that condensate will not be delivered to tank 8D-3 or any other tank in
the tank farm.

..

Establish a method to measure flow of condensate from the bottom of the
condenser during operation of the condenser. Any convenient method which
produces accurate information (flow meter, bucket and stop watch, etc.) is
acceptable.

NOTE: This measurement system will be used for confirmation of
weir calibration, confirmation of CEKT boildown rate, and
establishment of condenser performance characteristics.

.

O
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Assure the DCS is configured to control the temperature at the condenser exit,
! as measured by TE-1502, by modulating the cooling water flow at TV-1508.
|. Establish an initial temperature set point of 49 *C (120 'F).
'

;

Configure the DCS to modulate control valve FY-1502 to control the vacuum in |

the CPNT freeboard, as measured by PT-0114, and to maintain a vacuum in the
CENT freeboard of -34 kPa gage (-5 InWG).

Assure the condenser drain valve is open, and that a liquid seal is established
in the condenser drain "U" trap.

Assure that one'of the off-gas system blowers is operating; that the CFMT, FHT,
Waste Header and Canister Decon Station are open to the vent header; and that
the melter is isolated from the vent header.

Place the Vessel Vent Condenser into service as described by the system
description, WVNS-SD-063H.

,

Immediately before initiation of boiling in the CEKT, record the data requested
by Table 2.2, Column 1. )

:

Establish boiling in the CFMT at a rate of about 190 L/h (50 gph), which is
!

equivalent to the presently anticipated boil down rate. After the system has
achieved equilibrium, record the data as requested by Table 2.2, Column 2.

Acceptance Criterion: The pressure in the CFMT must be maintained at less than
g-w)gg the cell ambient pressure. I

_

Increase the boiling rate in the CFMT to about 645 L/h (170 gph). After the
system has achieved equilibrium, record the data as requested by Table 2.2,
Column 3. '

|.

Increase the boiling rate in the CFMT to about 1100 L/h (290 gph), which is
approximately the maximum available boiling rate. After the system has
achieved equilibrium, record the data as requested by Table 2.2, Column 4.

Leave the boiling rate in the CFMT unchanged at about 1100 L/h (290 gph) and
)change the condenser outlet temperature set point to 38 'C (100 'F). After the
I

system has achieved equilibrium, record the data as requested by Table 2.2,
Column 5. j

Leave the boiling rate in the CFMT unchanged at about 1100 L/h (290 gph) and.

change the Condenser outlet temperature set point to 60 *C (140 'F). After the
system has achieved equilibrium, record the data as requested by Table 2.2,
Column 6.

NOTE: Based upon performance testing by the condenser vendor,
data in column 1 can be used to measure the dry gas flow I

rate through the condenser.

O
(_/ .-
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'

NOTE: Data in columns 2, 3 & 4 relate condenser performance
for changes in CFMT and vent header, vacuum levels,
and demonstratse the flexibility of the control
system. i

NOTE: Data in columns 2, 5 & 6 relate condenser performance
for changes in condenser outlet temperature set
points. This is significant because, should we
decide to adjust the SBS operating temperature to
change the amount of water expelled to the stack, a
corresponding adjustment should be made for the
condenser,

i 3.0 Demonstrate Ability to Handle Alternate Melter Vent Path

NOTE: This procedure satisfies the second requirement of Test
Number 63-DC-20. The melter and off-gas systems must be
placed into active service before this procedure can be<

performed. .

Establish a method to measure the skin temperature of the vessel vent header
immediately downstream from Nozzle F where the hot gases from the melter will
enter.

NOTE: This measurement will be used to confirm the design of the
; vent header, which was based upon theoretical calculations

|showing the temperature at Nozzle F could be about 260 *C,

(500 *F).,

Assure the DCS is configured to open the valve (HV-2001) in the jumper from the
nelter to the vent header upon insufficient vacuum in the melter. Establish I
the set point which would initiate opening of the valve at -14 kPa gage (-2 )
InWG) in the melter. |

Assure the DCS is configured to interrupt delivery of steam to the CFMT coils
when the valve (HV-2001) opens.

Configure the DCS to modulate control valve PY-1502 to control the vacuum in
the CFMT freeboard, as measured by PT-0114, and establish a set point of -34
kPa gage (-5 InWG).

Assure the DCS is configured to modulate control valve TV-1508 to control the.
' condenser exit temperature, as measured by TE-1502, and establish a set point

of 49 * C (120 * F) . J

Assure that one of the off-gas system blowers is operating; that the CFMT, FHT,
| Waste Header and Canister Decon Station are open to the vent header; and that

the melter is isolated from the vent header.

O
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|O Assure the condenser drain valve is open, that a liquid seal is established in i

the condenser drain "U" trap, and that condensate will not be delivered to tank
8D 3 or any other tank in the tank farm.

Place the Vessel Vent Condenser into service as described by the system.

. description, WVNS-SD 011. Immediately before initiation of boiling in the
*

CFMT, record the data requested by Table 3.0, Column 1.

Establish boiling in the CFMT at a rate of about 1100 L/h (290 gph). After I
<

j equilibrium has been established, record the data requested by Table 3.0,
Column 2.

;

NOTE: These data will be used to establish the reference dry gas
rate in'the header and the boiling rate in the CFMT.

:

By manual means, slowly increase the in-bleed air to the melter until the valve :
in the jumper to the vent header automatically opens, then stop opening the air |,

inbleed valve, and do not close it. |
'

<
4

' Observe, measure with a stopwatch, and record the length of time between the
moment the valve opens and the moment the vacuum in the melter begins to
increase.

Acceptance Criterion: The melter plenum pressure must never exceed the
vitrification cell ambient pressure, i

*

Observe, and record the approximate length of time between the moment the valve
! opens and the moment the vacuum in the melter achieves equilibrium. j
'

!

NOTE: The responsiveness of the vacuum control at the melter may i4

;~ 1be slowed by the response time required to suspend boiling
in the CFMT, This procedure is intended to observe and |s

quantify that phenomenon. i1

: i
Reconfigure the DCS to modulate the control valve (PV-1502) in the non- |

*

condensibles jumper based upon vacuum readings in the melter.

1 Observe how much time is required before the melter vacuum no longer increases.
Record the time required and the final vacuum which was achieved.

s

J.

NOTE: This will demonstrate the system's response to operator
intervention to place the melter in a known and safe-

i condition.
4

Measure and record the skin temperature of the Vessel Vent Header immediately
downstream from Nozzle F.

Acceptance Criterion: The vent header skin temperature must not exceed 260 *C
(500 *F).

f- Return the entire vitrification system to a known and safe condition.' r

J.
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4.0 Useful References

4.1 Process and Instrument Diagrams

CTS Vessel Vent System Process & Instrument Diarram, WVNS Drawing 900E-705,
Sheet 19, latest revision

CTS Concentrator Feed Make-un Tank 63-V-001 Pinine & Instrumentation Diarram,
WVNS Drawing 900E-705, Sheet 2, latest revision

' Malter Pnen== tic Instrumentation, WVNS Drawing 900E-705, Sheet 9, latest
revision

4.2 Arrangement

In-Cell Off-Cas Treatment System Facility General Arranrement, SMCI Drawing
21303, latest revision

4.3 Equipment Drawings

In-Cell Off-Cas Treatment System Vessel Vent Header 63-V-015, SMCI Drawings
26901 through 26905 inclusive, latest revisions

In-Cell Off-Cas Treatment System Condenser 63-E-015, SMCI Drawings 29001 and
29002, latest revisions

.

|

I

.

.
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Table 2.1'

Data,for. Vacuum. Control with..the CFMT Idlings,

! E the Molter Isolated from the: Vessel' Vent Header

Measurement' lustrument 1 2 3'

Date (dd/mm/yr) na

Time (Use 24 hour clock or na

.

indicate m.m. or p.m.)

SBS Freeboard vacuum PT-3120

Condenser Diff. Pressure PDT-1505
,

Header Vacuum Set Point na

Header Vacuum PT-1505

Operator Initials na

I If the indicated units for data are not consistent with instrumentation,
line out the indicated units and write-in the units actually measured

|
1

4

.

;

-
,

1

O
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'

Table ~2.2i
/ Data.for' Vacuum control with:the CFMT Boiling;

E the Molter Isolatedsfrom the' vessel ~ Vent Header,i

and for Condenser ~ Performance Testing'-
_

Measurement? JInstru-- -' 1 ' 2- ~3' 4' x5 '6
'

ment- ,

Date (dd/mm/yr) na

Time (Use 24 hour clock, or na
show a.m. or p.m.)

SBS Vacuum (InWG) PT-3120 1

)

Header Vacuum (InWG) PT-1505 l

CFMT Vacuum Set Point DCS -5 -5 -2 -8 -5 -5
(InWG)

CFMT Vacuum (InWG) PT-0114
iCond Exit Temp Set Point DCS 49 49 49 49 38 60 ;

(*C)

Condenser Exit Temp (*C) TT-1502

Condensate Flow As 0 1

(CPH) Devised

Liq. Level in Condenser LT-1506
(Inches)

Condenser Diff. Press. PDT-1505
(InWG)

CFMT Temperature (*C) TT-0101

Cooling Water Source T TI-1508
(*C)

Cooling Water Return T TI-1509
(*C)

-
;

Cooling Water Flow (GPM) FE-1508

Operator Initials

If the indicated units for data are not consistent with instrumentation,
line out the indicated units and write-in the units actually measured.

.
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iO Table 13.0
. Data for Demonstration of.

Ability to Handle Alternate Malter Vent Path

i . Measurement- '

Instrument: 'l- '2- 13 4
.

Date (dd/am/yr) na'

| Time (Use 24 hour clock, or show na ;

a.m. or p.m.),

SBS Freeboard Vacuum (InWG) PT-3120 na na

Header Vacuum (InWG) PT-1505 na na'
,

CFMT Pressure Set Point (InWG) DCS -5 -5 na na

h CFMT Pressure (InWG) PT-0114 na na

Cond Exit Temp Set Point (*C) DCS 49 49 na na'

:
i Condenser Exit Temp (*C) TT-1502 na na
;

! Condensate Flow (CPH) As Devised 0 na na

i Liq. IAvel in Condenser LT-1506 na na
! (Inches)

Condenser Diff. Press. (InWG) PDT-1505 na na
,

CFMT Temperature (*C) TT-0101 na na
!
; Cooling Water Source T (*C) TI-1508 na na

| Cooling Water Return T (*C) TI-1509 na na

; Cooling Water Flow (GPM) FE-1508 na na

j Minimum Malter Vacuum (InWG) PT-2004 na na na

| Final Melter Vacuum (InWG) PT-2004 na na na
i

Elapsed time (sec) na na na

Operator Initials na
)

! If the indicated units for data are not consistent with instrumentation,

j line out the indicated units and write-in the units actually measured.

1

4

k
i

t

,

; O
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SBS Performance Testine Raouirements

;

|

1.0 Introduction and Purnose |.

] i

! The off-Gas and Vessel Vent System (System 63H) in the West Valley
Demonstration Project (WVDP) Vitrification Cell provides for the safe removal,

of the process gases from the melter, and other related vessels, while -

maintaining vessels and ducting at a slight vacuum for contamination control.

I The information contained in this report defines the performance testing
j requirements for the Submerged Bed Scrubber (SBS) of System 63H.

The stated objectives of test 63H-DC-10'ere:

To display compliance with WVNS-DC-010e;

To show that the bed can accomanodate maximum flow conditions: *

while maintaining required efficiency

To demonstrate the use of cooling, sparging, sampling, and sludgeo
,

removal systems
.

To demonstrate the operation of the steam jets and that process*

i - fluid does not suck back into gallery, and

To determine the effect of the sampler on the off-gas stream.e

The stated objective of test 63-DC-30 is:
i

To show that both the vessel vent and the submerged bed scrubbere

can work together over an extended time period without excessive
,

water condensing in the wrong places.'

.

L The testing requirements which follow are to be performed after
precommissioning testing has confirmed that all related piping connections and
instrumentation has been properly' installed, and that System 63H has been;

properly initialized according to Section 3.0 of the system description ',

(WVNS-SD-63H). |

|
F Prior to performance of all tests described by this report, the System Engineer.

for~ System 63H should be notified so that he may be present to observe.

Successful testing to these requirements should assure the Submerged Bed
Scrubber will function as intended,

i

i-

,
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2.0 Submerred Bed Scrubber Start-un

The test requirements described in this section satisfy the needs defined by ,

!Test Number 63H-DC-10 of the test, program plan.
!

2.1 Compliance with WNS-DC-10

Each of the Functional Requirements and Operational Requirements of the SBS, as
defined by WNS-DC-010, are discussed in the following subsections. The Design
Requirements, Interface Requirements and Quality Assurance Requirements defined
by WNS-DC-010 will have been met necessarily before WNS accepts delivery of
the SBS from the fabricator, so they do not need to be addressed here.

2.1.1 "The SBS shall be designed to scrub 99.9% of the particules greater than
1 micron in size from the melter off-gas." (WNS-DC-010, para. 2.1,
with supplemental data in para. 3.1.1)

A full scale SBS was operated throughout the five year Functional And
Checkout Testing of System (FACTS) pilot plant program from 1984 to
1989. The report issued after the testing program, an attachment to
memorandum EN:90:0037, stated that "A primary function is to remove the
large diameter particulate from the off-gas ... the desire is 99.9%
(viz, DF - 1,000) removal of all particulate >1.0 micron." The report
goes on to conclude " Preliminary data reduction of " dust" ... indicates
the SBS met the desired result."

To assure that the process SBS vessel would provide the same particulate
removal efficiency as the full scale pilot plant SBS, the critical
geometric parameters were retained. These included the diameter of the
off-gas downcomer, the location the off-gases are delivered beneath the
bed, the depth and diameter of the bed, the packing used in the bed, the |

diameter and depth of the scrubber vessel, and the location of the bed
within the scrubber vessel. Therefore, we can conclude, based upon test
results, that the process SBS will provide the particulate removal

1

efficiency required by WNS-DC-010. )

No additional testine is reauired to meet this criterion of WNS-DC-010.
. |

2.1.2 "The SBS must be capable of quenching the off-gas to below 45*C i

(113 *F)." (WNS-DS-010, para. 2.2, with supplementary information in
para. 3.1.2)

NOTE: The certified design report for the process SBS
,

concludes "... 6.3 coil turns, as defined in Figure l

2, will remove the required amount of heat
'

transferred from the off-gas to the scrub solution
,

to maintain its temperature at 113 *F," (See " Heat 1

Transfer Analysis" sheet 26 of 75.). The final
design, which is keyed to the information presented
in Figure 2 of the design report, has 6.73 turns
(See Westinghouse Nuclear Waste Technology drawing

APPENDIX 0
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1

1990E31, Sheet 1). Because the design report -

|
' applied the worst case cooling water temperature,

32.*C (90 *F), to its analysis, as opposed to the ;

cooler temperatures normally anticipated, and
because the actual heat transfer coils include more'

turns, and thus more heat transfer surface area,
than required by the design report, confidence is

J

very high that the heat exchanger can provide the
required performance, and verification testing can
be delayed until the planned 30 day non-
radioactive, integrated, vitrification system run.

NOTE: The testing described below is intended to meet the
needs not only of Section 2.1.2, but also of
Section 2.3.1 of this report.

!

3

Assure the Distributed Control System (DCS) is configured to control the
temperature in the SBS bed (TT-3103) by modulating the position of the ,

. valve (TY-3121) which controls the flow of cooling water to.the SBS
Scrubber heat exchanger, as required by the system description,
WNS-SD-63H.

When no feed is being introduced into the melter and the vitrification
system is operating at equilibrium, record the data required by Table

1

2.1.2., Column 1. After approximately one hour, record the data
required by Table 2.1.2, Column 2.

When feed is being introduced into the melter and the vitrification |

system is operating at equilibrium, record the data required by Table |

2.1.2, Column 3. After approximately one hour, record the data required i

by Table 2.1.2 Column 4.
i
|

.

O :
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, ..
.. : Table 2.1.2 .

: Data:for' Demonstrating SBS Quenching to-WVNS-DC-010 Requirements

Measurement!" Instru*. 'l .2 ~3' ;4 |

ment

Date (dd/sm/yr) na

Time (Use 24 hour clock, or na
show a.m. or p.m.) ,

l

I Melter Feed Rate (L/hr) Iog Book 0.0 0.0
(Time weighted average per
shift supervisor)

Film Cooler Air Rate (SCM) FT-2020

Injection Air Rate (SCW) Log Book
(Time weighted average fron.
FT-2004 per shift supervisor)

SBS Off-Gas Inlet Pressure PT-3120
(InWG) '"

SBS Off-Gas Inlet Temp. (*C) TT-3101

SBS Bed Temperature (*C) IT-3103

SBS Plenum Temperature (*C) TT-3102

SBS Differential Pressure PDT-3101
(InWC)

SBS Scrubber Level (In) LT-3101

SBS Receiver Level (In) LT-3111

Cooling Water Flow Rate (GPM) FT-3121

Cooling Water Inlet TT-002
Temperature (*C)

Cooling Water Outlet TI-3104
Temperature (*C)

Operator Initials na

'" If the indicated units for data are not consistent with
instrumentation, line out the indicated units and write in the units

actually measured.
'" Report raw data. Do not report data compensated to the vacuum in the
vitrification cell.

O
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)
} 2.1.3 "The SBS receiver shall provide an interim storage capability for the |
, . accumulation of condensate and decontamination solutions." "The working

volume of the receiver vessel shall be 5.45 m' (1440 gal) minimum.",

j (WNS-DC-010, para. 2.3 and para. 3.2.1)

| The certified design report for the process SBS concludes "the working
j volume in the receiver at the liquid level noted in Figure 2 is 1493

gal. which is greater than the minimum volume requirement cited in thef'
design criteria," (See Volume and Liquid Level," sheet 14 of 20.). Thej

i design of the process SBS is keyed to the information presented in
2 Figure 2 of the design report, so the working volume in the SBS receiver
j can be accepted as being greater than the required minimum of 5.45 m'
i (1440 gal.)..

; No additional testine is reauired to meet this criterion of WNS-DC-010.

j
i 2.1.4 "The SBS receiver shall cool the condensate and decon solutions from 50
j- *C (122 *F) to below 40 *C (104 *F) ... in no more than four hours."
4

(WNS-DC-010, para. 2.4 and para. 3.2.2)
,

| NOTE: The certified design report concludes "... that the
half-pipe jacket defined in Figure 2 will remove ;.

j the required amount of heat from the scrub and |

decon solutions to reduce the temperature from 122
*F to 104 *F within the specified time of 4 hours"<

(See " Heat Transfer Analysis" sheet 33 of 75.).r
; The final design is keyed to the information i

presented in Figure 2 of the design report. ;;

Because the design report applied the worst case |,

cooling water temperature, 32 *C (90 *F), to its |
analysis. The report goes on to conclude that, i

,

using a more normal cooling water temperature of 16 |
| *C (60 *F), the receiver's contents can be cooled I

within 1.5 hours. Therefore, confidence is very'

| high that the heat exchanger can provide the
i required performance, and verification testing can
: be delayed until the 30 day non-radioactive run.

; Prior to the 30 day non-radioactive run, assure the DCS is configured to
: control the receiver liquid temperature (TT-3118) by modulating the
! position of the valve (TY-3118) which controls the flow of cooling water.
'

to the SBS Receiver half-pipe-jacket, as required by the system
description, WNS-SD-63H.

* '
During the 30 day non radioactive run, immediately before initiating
cooling of the SBS receiver-in anticipation of transferring the contents

; of the SBS to the CFMT, record the data required by Table 2.1.4., Column
1. As soon as the contents of the receiver have been cooled to the-,

| requisite 40 *C (104 *F), record the data required by Table 2.1.4, )
Column 2.

j

k
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92.1.5 " Normal operation shall be passive, requiring no mechanical parts in
continuous motion, with the exception of the solids mobilization >

system." (WVNS-DS-010, para. 3.0)
'

This is a criterion regarding the physical design, as opposed to a
performance requirement. Examination of the P&ID reveals that the only
mechanical parts which would be routinely in motion are associated with
the scrub pump and motor, as permitted by WWS-DC-010.

J

No additional testine is reaufred to meet this criterion of WVNS-DC-010.

2.1.6 "Once placed into radioactive service, the assembled SBS shall be
continuously operable regardless of whether feed is being directed to
the melter." (WVNS-DC-010, para. 3.0)

The ability of the SBS to perform its function is independent of whether
feed is being directed to the melter because the flow rate to the SBS is
essentially independent of the melter feed rate. This is due to the
pressure control scheme which effectively maintains a constant
differential pressure across the off-gas jumper between the melter and'

the SBS. With a relatively constant differential pressure driving
force, the off-gas flow rate is also maintained relatively constant.

The primary impact at the SBS when melter feed operation is suspended is
a change from condensation accumulation in the scrubber to evaporation
from the scrubber. This is countered by the continuous pumping of
liquid from the receiver to the scrubber, which keeps the scrubber
filled. Should the inventory of liquid in the receiver become depleted,
provision has been made to add water.

That operation of the full scale, pilot plant SBS demonstrated
independence of melter operation is reflected in the fact that no SBS
problems related to the melter mode were noted in the lessons learned
published following the 5 year FACTS testing program.

No additional testina is deemed necessary to meet this criterion.

O
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, Table.2si;4i

Data for Demonstrating .SBS -Receiver ' Cooling ^to WNS-DC-010 Requirements

Ma'asurement"''- Instru;- ^1 J2'
j ment

Date (dd/am/yr) na
,

.

!

j Time (Use 24 hour clock, or show na
! a.m. or p.m.)
| SBS Bed Temperature (*C) TT-3103

i SBS Receiver Temperature '(*C) TT-3118

SBS Receiver Level (In) LT-3111 )

! Cooling Water Flow Rate (GPM) FI-3118
i
; Cooling Water Inlet Temperature (*C) TT-002 j

i

j Cooling Water outlet Temperature (*C) TI-3117

Operator Initials na

| "' If the indicated units for data are not consistent with instrumentation,

{ line out the indicated units and write-in the units actually measured.

:

J

i
i

!
!

!

.

!
l

5 |

|

;

!

,

!
'

.

!

!

|
|

!
;

:

-.
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2.1.7 " Provisions shall be made to transfer the scrub solutions and
accumulated solids out of the scrubber vessel by steam jet. A solids
resuspension system shall be incorporated to insure that settled
particles are resuspended into the liquid and will be transferred with
the liquid contents. The transfer shall be made without reducing the
liquid inventory in the bed below that which is required to provide
adequate scrubbing." (WVNS-DC-010, para 3.1.3)

Jet J-3114 has been provided to transfer the contents of the SBS to the
CFNT. Developmental testing of sludge mobilization and transfer was
conducted at the Westinghouse Science and Technology Center. This
testing (See test report NWT-TR-089.) using full scale equipment, and
sludge accumulated in the full scale pilot plant SBS during EACTS
testing, demonstrated the solids transfer efficiency of the equipment in
the process SBS. The technique of transferring liquid from the receiver
to the scrubber at a rate faster than the liquid is transferred from the

| scrubber to the CFMT assures that liquid transfers will be made without
reducing the liquid inventory in the bed.

The test described in Section 2.4 of this report, " Demonstration of Jet
Operation ... " is designed, among other things, to demonstrate that the
liquid level in the scrubber does not become diminished during jet
transfer.

(
No additional testine is deemed necessary to meet this criterion.

'

j

2.1.8 " Provisions shall be made to transfer the receiver solutions and
accumulated solids from the receiver vessel to the scrubber vessel or
Waste Header by steam jet. A solids resuspension system shall be
incorporated to insure that settled particles are resuspended into the j
liquid and transferred with the liquid contents." (WVNS-DC-010, para

'

3.2.3)

Jet J-3105 has been provided to transfer the contents of the receiver to
the scrubber. Jet J-3124 has been provided to transfer the contents of
the receiver to the waste header.

Developmental testing of sludge mobilization and transfer was conducted
at the Westinghouse Science and Technology Center. This testing (See
test report NWT-TR-089.) using full scale equipment, and sludge
accumulated in the full scale pilot plant SBS during FACTS testing,
demonstrated the solids transfer efficiency of the equipment in the
process SBS.

No additional testine is deemed necessary to meet this criterion.

O
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O '2.1.9 " Provisions shall be made for the addition of domineralized water and
monitoring of the liquid level." (WNS-DC-010, para. 3.1.4)

Provision has been made to add domineralized water via the Cold Chemical
System piping to the SBS through penetration 2202, and liquid level
monitors for the Scrubber and Receiver are provided by LT-3101 and LT-

,

3111 respectively. (See P&ID 900 E-705 Sheets 14 & 15.)

No testine is dammed necessary to meet this criterion.

2.1.10 "The receiver and scrubber vessels.shall have provisions to remove the.
settled solids and liquids. No more that 2 gallons of liquid and solids
combined shall remain in either vessel." (WNS-DC-010, para 3.3)

Jet J-3105 has been provided to transfer contents of the receiver,
including solids, to the scrubber. Jet J-3114 has been provided to
transfer contents of the scrubber, including solids, to the CFMT. (See
P&ID-900-E-705 sheets 14 & 15.) Developmental testing of sludge

;

mobilization and transfer was conducted at the Westinghouse Science and
Technology Center, and was used as the basis for designing the suction
configuration of the jets, and the solids centering equipment in the
SBS. This testing (See test report NWT-TR-089.) used full scale
equipment, as well as sludge accumulated in the full scale pilot plant
SBS during FACTS testing, and demonstrated that the vessels, as finally
designed, could be jetted leaving no more than 8 liters (2 gal.) ofO sludge.i

No additional testine is de===d necessary to meet this reauirement.

2.2 Accommodation of Maximus Flow while Maintaining Required Efficiency

The flow rate through the SBS will not vary significantly during normal
operation, regardless of whether feed is being directed to the melter.
This is due to the pressure control scheme which, in effect, maintains a
constant differential pressure across the hot off-gas jumper to the SBS.
Because the driving force for off-gas flow remains essentially constant,
the flow rate remains essentially constant. That operation of the full
scale pilot plant SBS demonstrated the ability to maintain the required
efficiency is reported in the lessons learned, published following the 5
year FACTS testing program..

No additional testina is de== d necessary to meet this raouir===nt.

|

|
I

O,
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2.3 Demonstration of Cooling, Sparging, Sampling, and Sludge Removal Systems

2.3.1 Demonstration of Cooling
,

SBS cooling capabilities are demonstrated by the tests of paragraphs
2.1.2 and 2.1.4 above.

2.3.2 Demonstration of Sparging j
1

NOTE: The sludge mobilization technique no longer employs
sparging. Instead,:the solids are centered on the
' tank bottom by swirling the liquid contents of the
tank, followed by pick-up of the solids using a
specially designed jet suction.

Developmental testing of sludge mobilization and transfer was conducted
at the Westinghouse Science and Technology Center and was used as the
basis for designing the solids centering equipment in the process SBS.
This testing (See test report NWT-TR-089.) used full scale equipment, as
well as sludge accumulated in the full scale pilot plant SBS during
FACTS testing, and demonstrated that the sludge mobilization equipment
was effective because the tanks could be jetted leaving no more than 8
liters (2 gal.) of sludge.

No additional testina is deemed necessary to meet this reauirement.

:

i
2.3.3 Demonstration of Sampling

,

s

The ability to take samples, and the impact of taking SBS samples
on the off-gas system are to be tested simultaneously, as described,

in Section 2.5, " Determination of the Effect of the Sampler on the;.
| Off-Cas Streen."
! -

2.3.4 Demonstration of Sludge Removal

Developmental testing of sludge mobilization and transfer was conducted at
the Westinghouse Science and Technology Center and was used as the basis'

' for designing the sludge removal (solids centering and jetting) equipment
in the process SBS. This testing (See test report NWT-TR-089.) used fullg

scale equipment as well as sludge accumulated in the full scale pilot plant
| SBS during FACTS testing. It demonstrated that the sludge removal

equipment, as finally designed, is capable of removing essentially all
'

sludge, leaving no more than 8 liters (2 gal.) of sludge.

No additional tenthe in da== d necessary to meet this reauir== ant.

-

.
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2.4 Demonstration of Steam Jet Operation, and Prevention of Fluid " Suck Back"

2.4.1 Jets J-3114 and J-3105;

.

NOTE: The following test, which documents steam jet
'

transfer to the CFMT, also meets the requirement of
Section 2.1.7, of showing that the liquid level in:

; the scrubber does not become diminished during jet
transfer. Jet J-3105, which transfers liquid from
the SBS Receiver to the SBS Scrubber, and Jet J-3114,,

" which transfers '.iquid from the SBS Scrubber to the
CPMT, are to be interlocked such that J-3114 cannot
operate unless Jet J-3105 is operating.

1

! During the 30 day non-radioactive run, immediately before a routine liquid
transfer is made from the SBS to the CFMT, deactivate the SBS solids
mobilization pump and activate the receiver to scrubber jet, J-3105.
Record the data requested by Table 2.4, Column 1. Initiate jet transfer
to the CFMT using J-3114. For the time, record the time that HV-3114D,

opened. As soon as valve HV-3114D is closed, record the data requested by
Table 2.4, Column 2..

.

Observe whether or not the line was flushed with air by noting whether
; HV-3114E opened to allow utility air to enter the jet steam line, as

required by the system description (See paragraph 3.3.1. A of WNS-SD-63H).<

!O
.

.

:

1

!
!

~

!

.
.

i
4

D
. {Q.

'

;
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Table'2.4'

Data for Demonstratin.g Steam Jet Operation

Measurement"' JInstrument 1 2

Date (dd/mm/yr) na

Time (Use 24 hour clock, or show na
a.m. or p.m.)

Melter Feed Rate (L/hr) Log Book 4
(Time weighted average per shift
supervisor)

Film Cooler Air Rate (SCfM) FT-2020

Injection Air Rate (SCFM) (Time Log Book
weighted average from FT-2004 per
shift supervisor)

SBS Off-Gas Inlet Pressure (InWG)"' PT-3120

SBS Plenum Temperature (*C) TT-3102

SBS Differential Pressure (InWC) PDT-3101

SBS Scrubber Level (In) LT-3101

SBS Receiver Level (In) LT-3111

CFMT Level (In) LT-0148

CFMT Level (In) LT-0153

CEMT Level (In) LT-0156

Valve HV-3114E opened as required HY-3114E
and introduced utility air into the
steam line (yes/no).

Operator Initials na

8" If the indicated units for data are not consistent with instrumentation,
line out the indicated units and write-in the units actually measured.
"' Report raw data. Do not report data compensated to the vacuum in the
vitrification cell.

..
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2.4.2- Jet J-3124

Establish a set-up to test Jet J-3124, which is used to make transfers from*

the SBS Receiver to the Waste Header. The setup must be designed to
; measure the actual liquid pumping rate. The test setup may be in the

Vitrification Cell employing the SBS, or it may be in an alternate location
with or without the SBS. The setup must be such that the liquid pumped by;

the jet is ne.ti delivered to the tank farm. The liquid to be pumped is,

: water.
1

! .Before assembling the test set-up, obtain the concurrence of the Systems
; Engineer for the Off-Gas and Vessel Vent System (System 63H) that the
! proposed setup and proposed data collection will generate the necessary

data to evaluate the performance of the jet.
.

i When conducting the test, collect the following data:

* The date and time of the test,'

i * The vertical distance from the top surface of the water to the jet,
' The, temperature of the water,*

The temperature, pressure and flow rate of the steam delivered to*
4

the j et,-

The raw data used to determine the pumping rate (This might be the*

diameter of the tank, the initial level in the tank, the final level

in the tank, and the duration of the jetting as measured by a
stopwatch.), andO The initials of the operator.* *

Deliver a copy of the test results to the Systems Engineer for System 63H.

2.5, Determination of the Effect of the Sampler on the Off-Gas Stream

NOTE: Theoretical calculations suggest that vacuum in the melter
may be lost when the sample bottle is removed from the C-
Sampler. Therefore, this test should be conducted only
during melter idle operation.

When the Off-Gas System is running and the melter is in idle mode, use the C-
Sampler to withdraw a liquid sample from the SBS Receiver, and transfer the sample
bottle to the sample station. Observe, and record in the operations log, any
reduction of vacuum in the SBS plenum when the sample was removed, .as measured by.

PT-3120, and note whether or not vacuum was lost in the melter. Enter this
information into the operations log.

D
L ).
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3.0 Simultaneous Overation of SBS & Vessel Vent

The test requirements described in this section satisfy the needs defined by Test
Number 63H-DC 30 of the test program plan. i

|

The stated objective of test 63-DC-30 is to show that both the vessel vent and the i
Isubmerged bed scrubber can work together over an extended time period without

excessive water condensing in the wrong places.
|

Throughout the 30 day and 60 day non-radioactive runs, observe the differential
pressure across the profilter assembly in service for any indication of a
differential pressure build-up which may have been caused by an accumulation of
moisture on the elements. Should any differential pressure increase occur, which
is not otherwise exp1'ained, notify the System Engineer for System 63H.

Upon conclusion of the cold runs, remove the prefilter assembly which was in
service, being careful to observe whether any moisture had accumulated there.
Record all observations made regarding the condition of the prefilter assembly in
the operations log.

Notify the System Engineer for System 63H of the observations made.

4.0 Useful References

O
4.1 Program Plan

W.E. Mateer, WVDP CTS Conversion to Vitrification Facility Test Program Plan,
WVNS-TPL-63-001, Rev. 2, 07/30/93

4.2 Design Criteria

i R. DiBiase, Submerred Bed Scrubber Desirn Criteria, WVNS-DC-010, Rev. 5, 06/10/93

4.3 Test and Design Reports

J. Paul, " FACTS Lessons Learned," memorandum EN:90:0037 to P.S. Klanian, April 5,
1990, Attachment Section D, "Off-Gas and Vessel Vent System"

Walter Drosjack, SBS Modifications Proiect. Phase II. Detail Fabrication Design,
certified Design Report NWT-TR-093 from Westinghouse Nuclear Lste Technology,
Rev. O, May 1993

Walter G. Vaux, Centerine and Withdrawal of SBS Sludre in a Full-Scale.
Transnarent Test Scrubber, Test Report NWT-TR-089 from Westinghouse Science and
Technology Center, Rev. O, March 1993

O.
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4.4 Equipment Drawings

Westinghouse Nuclear Waste Technology Drawing 1990E31 through 1990E46 inclusive,
Submerced Bed Scrubber. all sheets, latest revisions

4.5 Process and Instrument Diagrams

WNS drawing 900-E-705, Sheet 14, Primary Scrubber. Scrub Section, latest revision

WNS drawing 900-E-705, Sheet 15, Primary Scrubber. Receiver Tank, latest revision

O

..
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Vessel Vent and Off-Gas System Maintenance Performance Testina Reauirements

;.

1.0 Introduction and Purnose

The off-cas and Vessel Vent System in the WDP Vitrification Cell provides for
the safe removal of the process gases from the melter and other related vessels
while maintaining vessels and ducting at a slight vacuum for contamination
control.

The information contained in this report defines the maintenance testing
requirements for the vessel vent and Off-Gas System.

The stated objective of tests 63H-VN-10 and 63H-VN-20 is to demonstrate the
ability to remotely perform corrective and preventive maintenance procedures
described in the system description (WNS-SD-63H), including replacement and
disposal of spent HEME pads and prefilter assemblies. The test requirements
which follow address these objectives, with the exception of demonstrating .
disposal of the spent HEME pads and profilter assemblies. Disposal is an issue
beyond the scope of Vitrification Startup Testing.

The corrective maintenance test procedures can be performed after the vessel
ventilation system has been installed and the necessary remote handling
equipment is available, without first placing the off-gas systems into service.
One of the preventive maintenance test procedures, however, requires that the

O off-gas systems be functioning.

The testing requirements which follow are to be performed after
precommissioning testing has confirmed that all related piping connections and
instrumentation has been properly installed.

2.0 CORRECTIVE MAINTENANCE

Document each of the following tests by recording what tools were used, what
difficulties were encountered, how the difficulties were overcome, and how much
time was required to accomplish individual each step. Recommendations on how
each of the procedures might be made easier are encouraged.

2.1 (Deleted)

2.2- (Deleted)

O
APPENDIX P

SD:0001599.07 1



i
|

|
|

WNS-SD 63H i

Rev. 4
..

2.3 Condenser Drain Flush

NOTE: The only remote operation deemed necessary to assure the procedure can
be performed is turning of,the condenser drain valve.

Using the crane and impact wrench, remotely close and open condenser drain
valve V-1503.

2.4 (Deleted)

2.5 (Deleted)

2.6 (Deleted)

2.7 Flushina Mist Eliminator Pad
(No Maintenance Testing Required)

NOTE: No remote handling operations are required to perform this procedure,
and no testing is deemed necessary to assure the procedure can be
performed.

2.8 (Deleted)

2.9 (Deleted)

2.10 Flushing HEME 63-T-033 Drain

NOTE: The only remote operation deemed necessary to assure the procedure
can be performed is turning of the HEME drain valve.

Using the crane and impact wrench, remotely close and open HEME drain valve
V-3318.

,

t 2.11 Flushing HEME 63-T-036 Drain

NOTE: The only remote operation deemed necessary to assure the procedure can be
performed is turning of the HEME drain valve.

Using the crane and impact wrench, remotely close and open HEME drain valve
V-3619.

O
'
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2.12 Soaking HEME 63-T-033 Pad

NOTE:- No remote handling operations, other than turning the valves which redirect ,

flow from one off-gas train to another, plus closing and opening of the ,

drain valve, are required to perform this procedure. The drain valve is I

to be tested by a seperate test requirement in this report.

Using the crane and impact wrench, remotely close and open off-gas valves V-3206.. ;

V-3207, V-3901 and V-3902. -|

!

2.13 Soaking HEME 63-T-036 Pad (No Maintenance Testing Required)

NOTE: No remote handling operations, other than turning the valves which redirect
flow from one off-gas train to another, plus closing and opening of the
drain valve, are required to perform this procedure. All these valves are
to be tested by separete test requirements in this report.

2.14 (Deleted)

2.15 - (Deleted-)

2.16 (Deleted)

2.17 (Deleted) ;

2.18 (Daleted)

2.20 Replacement of Profilter Assembly 63-T-035

Using only remote methods, remove and replace Prefilter Assembly 63-T-035. Follow
the procedures outlined in Section 6.2.4.E of WNS-SD-011. |

2.21 Replacement of Profilter Assembly 63-T-038
:

Using only remote methods, remove and replace Profilter Assembly 63-T-038. Follow
,

the procedures outlined in Section 6.2.4.F of WNS-SD-011.

4

Y
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3.0 Preventive Maintenance

Document each of the following tests by recording what tools were used, what
difficulties were encountered, how the difficulties were overcome, and how much
time was required to accomplish individual each step. Recommendations on how each
of the procedures might be made easier are encouraged.

3.1 Maintenance of SBS Scrubber Liquid Level
(No Maintenance Testing Required)

NOTE: The new SBS has been designed to recirculate liquid from the SBS
Receiver to the SBS Scrubber. No remote operations are required to

i maintain an adequate liquid level in the SBS Scrubber.

3.2 HEME 63-T-033 Pad Flushing (No Maintenance Testing Required)
f

NOTE: No remote handling operations are required to perform this
procedure, and no testing is deemed necessary to assure the
procedure can be performed.

3.3 HEME 63-T-036 Pad Flushing (No Maintenance Testing Required)
,

NOTE: No remote handling operations are required to perform this
procedure, and no testing is deemed necessary to assure the
procedure can be performed.

4.0 Useful References
,

' 4.1 Documents
Walter G. Vaux, Test Renort Centerine and Withdrawal of SBS Sludre in a*

Full-Scale. Transnarent Test Scrubber, NWT-TR-089, March 1993

4.2 Process and Instrument Diagrams
"

Primary Scrubber Scrub Section, WVNS drawing 900E-705, Sheet 14*

e Primary Scrubber Receiver Tank, WVNS drawing 900E-705, Sheet 15
CTS Vessel Vent System Process & Instrument Diarram, WVNS drawing 900E-705,*

Sheet 19
'

* Melter Off-Cas System Pre-Heater and HEMEs P&ID, WVNS drawing 900E-705,
Sheet 21

* Vessel Off-Cas Filters and Heaters Process & Instrument Diarram, WVNS_
drawing 900E-705, Sheet 22

O
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/~') 4 3 Arrangement ;.

(s / !
4

In-Cel10ff-Cas Treatment System Facility General Arrannement, SMCI drawinge

21303

,

4.4 Equipment Drawings

e Off-cas Juaner Assy. E-032-B1 to T-0330A. E-032-B2 to T-036-A, SMCI drawing
27201
High Efficiency Mist Eliminator, SMCI drawings 27301 to 27303e

e HEME Preheater Assy. 63-E-033, SMCI drawing 27401
Filter Preheaters 63-E-034 and 63-E-037, SMCI drawing 27501e

Off-Cas Profilter, SMCI drawing 27601e;

e Post Heater Assy. 63-E-039, SMCI drawing 27701
Off-Cas Heater Assv., SMCI drawings 27801 & 278021 *

e ~ 0ff Cas Jumner Assy. T-035-B to E 039-A1, SMCI drawing 28001
* Off Cas Jumopr Assy. T-038-B to E-039-A2, SMCI drawing 28101'

Condenser 63-E-015, SMCI drawings 29001 and 29002*

VF-24 Ton Liftine Yokes, WVNS drawing 900D-4876*

i
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Decontamination and Deconunissioning

- I

1.0 General
|

i :

1 1.1 ' Decontamination
+

. !
Prior to radiologically " hot" operation, decontamination requirements can or.ly

i
be hypothesized. Therefore, all decontamination discussions in this section
should be considered as reasonable forecasts. Actual decontamination l'

requirements will be established when the final contamination characteristics |

j are known. |
1

The decontamination process will produce significant quantities of solution
requiring processing as radioactive waste. Therefore, the assumptions are mada'

i .that the waste header, tank farm, and IRTS will still be in service at the time
that the vitrification cell is decontaminated.'

The primary radioactive contaminant in the In-Cell Off-cas Treatment System2

' equipment should be Cesium-137. Because cesium compounds are typically water,

soluble, an aqueous decontamination solution should be appropriate. The ]i

primary water insoluble material requiring dissolution should be borosilicate i

; glass. Because borosilicate and other glasses are soluble in hot caustic |

! solution, an aqueous hot caustic (NaOH) solution will likely be an appropriate
! decontamination solution.

Experiments performed at Savannah River Laboratory, and reported by E.I. DuPontl

de Nemours & Co. letter DPST-84-376-TL, show that an appropriate solution for
!. dissolving glass media such as HEME and HEPA elements is a nearly boiling 5 wt%
; sodium hydroxide solution. The low concentration allows for high dissolution,

about 39 grams of glass per liter of solution (0.326 lb./ gal). Dissolution time
is dependent upon the thickness of the glass being dissolved, but, for HEME and'

HEPA elements, 48 hours should always be more than sufficient. Upon cooling, aq

! finely divided insoluble white precipitate forms which would need to be
resuspended by agitation prior to transfer. !

i

i
After vitrification operations are completed, the CFMT; with its large volume, I

!
!. 1170 mm (46") diameter top opening, overhead crcne access, heating jackets,

chemical introduction system, and waste header jet;- would provide an excellent
chemical decontamination soaking capability. Concurrent In-Cell Off-Gas,-
Treatment System decommissioning work would be over the cell apron, well away'

from the CFMT which is in the pit.j. .

As decommissioning proceeds, the CFMT should be left in service with
connections to the Cold Chemical System, steam supply, condensate return,
sampling, and steam jet to waste header. Residual water from the SBS should be

,

directed to the empty CPMT, followed by sampling then addition of a caustic
solution from the Cold Chemical System formulated to produce a 5 wtX NaOHi

solution after blending. The blended solution should be heated to near boiling'

,by directing steam to the vessel jacket. Each component to be decontaminated
should be dipped into the solution by suspension from a crane for 24.to 48
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4hours. Based upon sampling, make-up water may need to be added from time to
time to replace evaporated water and maintain the low solution concentration.
At the end of the decontamination campaign, the solution should be cooled,

j agitated, and transferred by the steam jet via the waste header to the tank
farm for subsequent processing by the IRTS.

;

Decontamination operations at the CEKT should be scheduled such that the least'

contaminated components are decontaminated first, the HEME elements are'

dissolved next to last, and the profilter elements are dissolved last. In this

sequence, the solution should retain its dissolution capacity to the end, and
the less contaminated components will not become more contaminated by being
immersed in a highly contaminated solution.

1.2 Decommissioning

Of the decommissioning options; mothballing, entombment, and dismantling; the
last option, dismantling, is assumed to be the most likely to be selected for
the vitrification cell. This section, then, addresses dismantling of the
In-Cell Off-Gas Treatment and Vessel Ventilation Systems. Mothballing and

; entombment are not addressed.

All of the In-Cell Off-Gas Treatment System equipment, except for the stub
wall, service wall, and structural supports, are designed to be remotely
removed or dismantled following the vitrification campaign. The stub wall and
service wall are realistically extensions of the vitrification cell walls, but'

for convenience, were procured with and described as, In-Cell Off-Gas Treatment
System equipment. The service wall rests on the structural supports.
Therefore, the structural supports cannot be removed until after the service
wall has been removed.

The transfer cart is used to remove all of the dismantled equipment from the
; vitrification cell to the EDR.

2.0 Vessel Vent Header
,

2.1 Decontamination

The vessel vent header can be decontaminated by introducing water, or other
aqueous decontamination solution, from the Cold Chemical System into the end of
the header. The solution will flow by gravity into the condenser then through
the condenser drain to the tank farm at tank 8D-3. Do not pressurize the
liquid entering the header because that could direct the solution to the
decontamination station, the waste header, the turntable, the melter, the
sample station, the FHT and the CFMT.

2.2 Decommissioning

There are no provisions for remote removal of the vessel vent header. It is
permanently installed on a ledge where there is no access by either crane
hooks or master slave manipulators. Therefore, after the cell has been

APPENDIX Q
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i ' decontaminated and all equipment that can be remotely removed has been removed,
j manned entries will probably be required remove the header.
1:

3.0 condenser
i .

3.1 Decontamination
.

i
; The exterior surfaces of the tube bundle, and the interior surface of the

shell, can be flushed, when the vessel Vent Header is flushed, by closing the ;
; .

; condenser drain valve and collecting the Vessel Vent Header decontamination
Jiush from the Cold Chemical System. Care must be exercised to assure that the '

shell is not overfilled because excess fluids could overflow through the
'

j non-condensibles jumper and In-Call Off-Gas Treatment System mist eliminator
into the SBS. ;'

3.2 Decommissioning

} After: the cooling water supply and return jumpers have been removed, the head
; can be removed from the condenser shell, after which the tube bundle can be
j removed. The tube bundle could then be suspended in the CFMT for

decontamination.'
.

!

| After the non-condensibles jumper, the spool piece to the vessel vent header,
the jumper to the vessel vent header, the jumper to the Cold Chemical System,:

!O the instrumentation jumper, and the drain line have been removed, the condenser
shell can be removed.'

,

3-

4.0 Non-Condensibles Juaner

4.1 Decontamination
4

No. provisions are in-place for remote decontamination of the non-condensibles

i,

jumper.

If necessary, decontamination fluids could be directed into the jumper by
. overfilling the condenser shell, but this is not recommended without ,first'

assessing the value of such an action based upon actual post vitrification
j contamination levels and existing equipment conditions.

| 4.2 Decommissioning

After the instrument air jumper to the pressure control valve and the
temperature instrumentation jumper. have been removed, the non-condensibles

.

i jumper can be removed and could be suspended in the CPMT for decontamination.
The valve will be open, so it will not trap air in the jumper when the jumper.

is immersed.

. .

;
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5.0 condensate Drain

I5.1 Decontamination

The condensate drain will be flushed whenever vessel vent header or condenser
decontamination solutions are allowed to exit the condenser shell.

A final flush for the condensate drain should be performed by closing the
; isolation valve in the drain line, then introducing demineralized water into

the drain line to flush the seal loop.

5.2 Decommissioning
|

Before removing the drain jumper from the condenser, open the isolation valve
to allow any liquid remaining in the condenser shell and drain line to proceed
toward the tank farm. This jumper could then be suspended in the CNT if
additional decontamination is required.

1

'

Remove the drain line from the condenser before removing the seal loop jumper
so that any liquid released when the isolation valve in the drain line is
opened will remain contained. After the drain line and the domineralized water |

jumper are removed, the seal loop jumper can be removed. Take precautions not
to s, pill the liquid still contained in the loop until it can be carefully l
drained into an appropriate receptacle.

6.0 Submerred Bed scrubber

6.1 Decontamination

The SBS should not be decontaminated until after the HEMEs have been
decontaminated, because liquids introduced at the HEMEs should be able to drain
into the SBS receiver.

Close the isolation valves on the HEME drain lines, then flush the drain lines
and seal loops with domineralized water.

I

Following final use of the SBS, the scrubber vessel should remain filled with |
water. Operate the solids mobilization system, then jet the contents out of I
the SBS. It could be directed to the C NT to be used as the initial charge of j

decontamination solution there. As required, based upon remote radiation '

surveys, add water to the scrubber and repeat the procedure. After this
flushing procedure has been completed, there may be a sludge " heel" of about 4
liters (1 gal) in each vessel. These heels could be removed by.a hose and pump
arrangement. Based upon pre-commissioning studies, the sludge in the SBS is
expected to have characteristics like those presented in Tables Q-1 and Q-2.

..
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~ Q-1:. Sludge.CharacteristiesL1 Table:

| : Characteristic: Description.

General Cnaracter Similar to silty sand containing small amount of
magnetic fines

) Settling Stratified with larger particles on the bottom,
Character fines in the middle, and micro-fines on top

'

Density 1,52 g/ca' for wet settled sludge
22.41 g/cm ultimate particle density

Stiffness Increases gradually, in' proportion to t"8, for a

; few days, then increases abruptly. Should be
; agitated regularly to prevent conglomeration into

j a stiff mass.
F

1 Cohesive Strength Little if any. A ball of sludge crumbles readily

] upon gentle squeezing.

| Walter C. Vaux, " Task 1 Report: Characteristics of SBS Scrubber
i Sludge,'' Westinghouse Electric Corp. , Science & Technology Center, to

Ms. Hollfelder, WNS, April 23, 1992

1
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Table Q-2: : Sludge Particle Characteristics

Mesh 'Mean-Size' Mass Fraction- Settling' coometry
~(Microns) Velocity _

(cm/s):
10 2378 0.0030 about 10 Elliptical

Beads
20 1303 0.0070

40 601 0.1140

60 325 0.2570

140 162 0.0390 about 0.1 Crystalline
Blocks

200 89 0.0100

400 48 0.1740

991 26 0.1400

992 16 0.0930

993 11 0.0200

994 8 0.0200

995 4 0.0200 about 0.0001 Amorphous
**'

996 2 0.0060

Pan 1 0.0970

Walter G. Vaux, " Task 1 Report: Characteristics of SBS Scrubber Sludge,"
Westinghouse Electric Corp., Science & Technology Center, to Ms.
Ho11felder, WNS, April 23, 1992

.
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6.2 Decommissioning

The SB3 bed is supported from the lid on the 1020 mm (40") flange of Nozzle A.
.

Remove the hot off-gas duct, then remove the bed with the lid. The bed could
,

j be decontaminated at the CFMT.
.

Remove all of the jumpers connected to the SBS. Take precautions not to spill
the liquid contents of the seal loops from the HEMEs, then pour the liquid into i

a sump or other appropriate receptacle. The - three jet assemblies, the two !1

temperature probe measurement jumpers, and the two bubbler (pressure
.

measurement) probe assemblies could be decontaminated at the CFMT.!

To keep the waste header in service, attach blanked-off Purex connectors to
Nozzle B, where the SBS jet was connected, and to Nozzle H, where the SBSi

overflow was connected. ;

! I

*

i 7.0 Mint Eliminator
.

[ 7.1 Decontamination
i

) The mist eliminator pad is decontaminated by spraying the pad with water, or an
appropriate chemical solution from the Cold Chemical System.

j 7.2 Decommissioning

The off-gas jumpers to the HENEs, the HEME preheater, the non-condensibles
' jumper from the Vessel Vent System, and the mist eliminator utility services

jumper must be removed before the mist eliminator can be removed. When
; removing the mist eliminator, take care not to spill the cup of contaminated.
; water which will be in the seal of the drain line. The assembly could be

transferred to the CFMT for decontamination of the leg that dipped into the
; SBS. If this is done, care should be taken to collect the decontamination

solution from the cup following decontamination.

!
,

8.0 Hinh Efficiency Mist Eliminator Preheater
;

'

8.1 Decontamination,

!

! No provisions are in-place for remote decontamination of the HEME preheater.

| 8.2 Decommissioning
:

The instrumentation jumper should be removed,. and could be decontamin.ted at'

' the CFMT. After the electrical power jumper is removed, the heater element
I should be removed, and could be decontaminated at the CFMT. After the off-gas ,
! jumpers to the HEMEs are also removed, the HENE preheater housin6 can be

removed. If the housing requires decontamination, it could be done with
manipulators at the Weld Station.
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9.0 Off-Can Jumners to Hirh Efficiency Mist Eliminators

9.1 Decontamination

No provisions are in-place for remote decontamination of the off-gas jumpers to
the HEMEs.

9.2 Decommissioning

Before removing the off-gas jumpers to the HEMEs, open the isolation valves so
that air and decontamination solutions can pass through them. After removal,
they could be decontaminated at the CFMT.

10.0 Hinh Efficiency Mist Eliminators

10.1 Decontamination

Decontamination of the HEMEs should proceed decontamination of the SBS, so
liquids generated during decontamination of the HEMEs can be directed to the
SBS.

For each HEME, flush the element with demineralized water through the spray
lance. (This is done to minimize contamination spread when the HEME element is
removed from the vessel.) Remove the demineralized water jumper to the spray
lance, remove the head of the HFME vessel, extract the HEME element, then |

reinstall the head and domineralized water jumper. Next flush the interior
surface of the HEME vessel with domineralized water through the spray lance.

Alternatively, or if the water spray is insufficient, the vessel could be j

decontaminated by closing the drain valve and flooding with an appropriate ;

decontamination chemical solution, j
'

.

10.2 Decommissioning'

The HEME elements could be dissolved in the CFMT.
,

Open the isolation valve in the liquid drain line to allow any liquid upstream
,
' from the valve to drain toward the SBS.

Before the HEME vessels can be removed, the off-gas jumpers from the HEME
preheater, the prefilters, the filter preheaters, the demineralized water
jumpers, the instrumentation jumpers, the cold chemical supply jumpers, and the
drain lines must be removed.

I
.

O
.
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11.0 Filter Prahanters -

11.1 Decontamination

No provisions are in place for remote decontamination of the filter preheaters.

11.2 Decommissioning

After the electrical power jumpers are removed, the heater elements can.be
removed and could be decontaminated at the CFMT. After the instrumentation
jumpers and profilter assemblies have been removed, the heater housings can be
removed. If the housings require decontsmination, it could be done with-
manipulators at the Weld Station.

12.0 Prefilter Assemblies

12.1 Decontamination 1

!

No provisions are in-place for remote decontamination of the profilter |
as'semblies. |

12.2 Decommissioning

Following removal of the profilter assemblies they could be suspended from one
end in the CFMT to dissolve the filter elements.

O
13.0 Off-Can Ju-ers to Posnaatar

..

13.1 Decontamination

No provisions are in-place for remote decontamination of the off-gas jumpers to
the postheater.,

13.2 Decommissioning

Before removing the off-gas jumpers to the postheater, remove the l
instrumentation jumpers and open the isolation valves so air and j

Idecontamination solutions can pass through them. After removal, they could be
decontaminated at the CFMT.

.

14.0 Posthantar Housine

14.1 Decontamination I

i

No provisions aro in-place for remote decontamination of the postheater |

housing. j
j

O*
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1 14.2 Decommissioning

After the instrumentation jumper and off gas jumpers to the postheater are
removed, the housing can be removed. If the housing requires decontamination,
it could be done with manipulators at the Weld Station. 1

15.0 Discharme Header

15.1 Decontamination

No provisions are in-place for remote decontamination of the discharge header.

I15.2 Decommissioning

After removing the instrumentation jumper to the flowmeter, the flowmeter can
be removed and could be decontaminated in the CFMT. The nozzle that held the
flowmeter should be covered to block a possible pathway to the environment.

After removal of the profilters, the off-gas jumpers to the postheater housing,
and the postheater housing itself, the discharge header inlet flange should be'

covered.

16.0 Stub Wall

16.1 Decontamination

' The exterior surfaces of the stub wall should be flushed when the interior
walls of the vitrification cell are flushed. The stub wall is seal welded to
the vitrification cell wall liner, and all the lines that carried contaminated
process fluids (penetrations 6110/2112, 6118/2101, and 6120/2100) should
already have been flushed as a result of decontamination of the condenser shell
and the HEMEs, so internal surfaces of the stub wall should not be seriously
contaminated.

16.2 Decommissioning;

All of the piping between the vitrification cell wall and the stub wall should
be cut using remote pipe cutting equipment, and capped or otherwise sealed to
prevent contamination spread to out-of-cell through the pipe stubs.

Because the stub wall is seal welded to the vitrification cell wall, and is
bolted to the floor, special remote cutting equipment will need to be
developed, or the stub wall will have to be removed by manned entry after the
vitrification cell has been decontaminated.
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17.0 service Wall

'17.1' Decontamination

The exterior surfaces of the service wall should be flushed when the interior
walls of the vitrification cell are flushed. The service wall is seal welded
to the vitrification cell wall liner, and it held no pipes that carried process
fluids, so internal surfaces of.the service wall should not be seriously
contaminated.

17.2 Decommissioning -

Because the service wall is seal welded to the vitrification cell wall liner,

special-remote cutting equipment will need to be developed, or the service wall ,

will have to be removed by manned entry after the vitrification cell has been ,

decontaminated. ,

|

|

18.0 Structural suonorts i

18.1 Decontamination
l

The structural supports should be flushed when the interior surfaces of the
|

vitrification cell wall are flushed. 1

l

18.2 Decommissioning |,

The structural supports can be freed for removal by cutting structural members
or bolts near the floor using remote cutting equipment.
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