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Summary

The Vitrification Facility Steam/Condensate System (63SC) receives steam from the
Main Plant Utility Room and distributes it to various components, instrument racks,
and systems within the Vitrification Facility and Cold Chemical Building for heating,
educting, and purging. Steam is also directed to the Waste Tank Farm Equipment
Shelter. Condensate collectea in the piping system is returned to the Utility Room
boilers for steam generation,

The system begins where the Main Plant steam header meets the Vitrification Facility
main steam line at the 113 ft. elevation of thz Vitrification Facility. The Utility
Room steam supply delivered %o the Vitrification Facility is 150 psig under nominal
conditions. With the exception of the steam line to the Vitrification Cell tank
bubblers and the Waste Tank Farm Equipment Shelter, steam pressure is reduced to 100
psig for distribution throughout the facility.

Main Plant Operations is responsible for operation and maintenance of the Main Plant
Steam/Condensate System

SD:0002960.01 v
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{_CRITERIA
Functions

The functions of the Vitrification Facility Steam/Condensate System are
to receive steam from the Main Plant Utility Room and to distribute it
within the Vitrification Facility and Cold Chemical Building for steam
heating, steam educting, and steam purging. Steam is also diverted to
the Waste Tank Farm Equipment Shelter. Condensation formed in the
steam piping system is collected with steam traps and returned to the
Main Plant boilers for steam generation. Regulating steam to
individual components or sy;tems is controlled by the component or
system being supplied.

Design Criteria

The Vitrification Facility Steam/Condensate System shall be designed to
the requirements stated in DC-022 and the “"Operational Safety Design
Criteria Manual", ID-12044,

The design life of the Steam/Condensate System shall be seven years.
1.2.1 Process Requirements

Steam shall be supplied from the Plant Utility Room Beilars to
the Vitrification Facility at nominal pressure of 150 psig.
The steam shall be distributed to the Vit Facility User via a
system of welded carbon or stainless steel pipes. Protection
traps (drip traps) shall be provided throughout the steam
supply system to remove steam condensate and air. The
condensate shall be collected and returned to steam generating
plant for reprocessing, The steam user shall provide process
traps or other means to accommodate the process condensate
and/or steam. Condensate collected at process traps shall
also be returned to the plant.

1.2.2 Structural Requirement

The Vitrification Steam/Condensate System shall be constructed
of welded ~arbon steel or stainless steel pipes. Construction
of piping shall comply with ASME B31.3 and with the Uniform
Building Code.

1.2.3 Essential Features
The condensate shall be gravity fed te a Condensate Collection
Sump and pumped to a Condensate Return Header that takes it

back to the steam generating plant.

Condensate shall be monitored for radioactive contamination
prior to return to the Main Plant Utility Roon.
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Pressure Reduction Stations shall be designed into the steam ‘
distribution system, when they are appropriate for general
usage.

1.2.4 Maintenance and Inspection

Provisions shall be made for the yearly calibration of
pressure gauges.

Provisions shall be made for monthly inspections of the
protection steam traps (Drip Traps) and replacement if they
have failed.

Provisions shall be made for the quarterly greasing of
condensate pumps.

Provision shall be made for bi-yearly inspection and
maintenance of all steam traps.

1.2.8 Instrumentation and Control
Adequate instrumentation and control zhall be provided to
verify, set, and maintain necessary steam pressure to
Vitrification Facility, Cold Chemical Building systems and
components, and the WIF Equipment Shelter. ‘
1.2.6 Interfacing Systems

The VF Steam/Condensate System has direct interfaces to the
following systems:

System 8 (Waste Tank Farm)

System 31 (Plant Steam)

System 63C (Waste Header)

Syster 63H (Off-Gas & Vessel Vent)
System 631 (Main Process)

System 63J (Canister Decontamination)
System 65 (VF Cold Chemical)

System 67 (VF HVAC)

System 69B (VF Sample Transfer)

SD:0002960.01 s
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L.2.7 Quality Assurance

The Quality Assurance requirements for this system shall be in
accordance with NQA-1 and the West Valley Nuclear Services
Quality Assurance Program Plan.

1.2:8 Reliability Assurance

Operational reliability shall be achieved by adherence to WVUNS
Standard Operating Procedur<s and Periodic Maintenance
Procedures. Speci»l atteution shall be given to the
installation and mainterance of the protection traps, so that
the user rcceives steam devoid of excessive condensate.

1.2.9 Safety Classes and Quality Levels

Safety Classes and Quality Levels are in accordance with
Quality Management Manuals WVDP 002, Section 2, "Organization"
and Section 3, "Quality Assurance Program." (see paragraph 2.6
for component levels)

1.2.10 Codes and Standards
ANSI/ASME B31.3 - Chemical Plant and Petroleum Refinery Piping
ANSI/ASME NQA-1 - Quality Assurance Program Requirements

MIL-STD-45662A - Calibration, System Requirements

(Background)

Steam is produced in the Main Plant Utility Room by one or both of the gas-
fired boilers, 31F-1 and 31F-1A. Boilers are nominally rated at 40,000 lbs.
per hour of steam at 150 psig. Boilers are "A" type with one steam drum on
top and two water drums below and have a rapid response time to sudden changes
in steam loads. Boiler feed is made from softened and chemically-treated
utility water. Steam is delivered from cthe Main Plant to the Vitrification
Facility in a six-inch header at 150 psig.

Vitrification and Cold Chemical condensate return to the Main Plant Utility
Room via the Vitrification Facility Condensate Collection Sump for use as
boiler feed. The condensate is monitored for radioactive contamination prior
to collection in the Vitrification Facility Condensate Collection Sump and
once again in the Main Plant Utility Room prior to use as boiler feed.

8D: 0002960, 01 3
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The Vitrification Steam and Condensate System (63S5C)receives steam from

the Main Plant Utility Room and distributes it to the steam user
components within the Vitrification Building and the Cold Chemical

Building.

Pressure Reduction Stations are deployed where lower

pressure steam is required for a block of users. The system further
traps the steam condensate and returns it to the main plant.

:.
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Distribution

Steam is channeled to the user with an array of pipes and
tubing, while the flow is controlled with a diversity of
valves that either direct the flow, reduce the pressure,
isolate components or modulate the flow for the user.

Section 2.2 addresses the physical path “o each steam user.
Steam is also provided to Utility Stations, located throughout
the two buildings, for general purpose usage (see

paragraph 2.2.13 for further information on utility stations).
As steam is distributed to the user it expends some of its
energy and forms condensate in the distribution pipes. This
condensate is removed with Drip Traps. When the user
transfers steam energy to the process (i.e. warms the air
through a heat exchanger) the steam turns to condensate which
is removed with a Process Trap. Protection or drip traps are
employed upstream of the user components and process traps
downstream of the user. The condensate from the traps is .
channeled to the Condensate Collection Sump, pumped to the
condensate header and returned to the main plant for
reprocessing. A radiation monitor samples the condensate
before it enters the sump. If the radiation level exceeds the
threshold, the monitor sets an alarm in the Vit Control Room,
and further action wi’l be initiated by the operator. Not all
user processes, such as the steam jets, can collect the
condensate with process traps. These users must be able to
absonrb the condensate within the process and accommodate any
remaining steam with the ventilation sysiem. In either case,
the user is responsible for the operation and performance of
any equipment inside the user interface. Section 2.2
identifies the interfaces with the user.

Steam Usage

During vitrification steam is used for the following
processes:

A. to purge bubbler tubes in the CFMT and MFHT
B. to eat slurries in the CFMT,

c. to 1eat decon fluids in the Canister Decon Tank and Decon
Preparation Tanks, .
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D. to heat the Vit Building air with heater units 67-V001,
E. to heat the Cold Chem Building with Area Heaters,

F. to heat demineralized water with heater unit DW-E-040,
and

G. to transfer fluids and slurries, between in-cell tanks
and headers, via steam jet eductors.

2.1.3 Other

Steam is also provided to the Waste Tank Farm via a header
that interfaces with the main steam line in the Vitrification
Building, upstream of the 63SC system interface valve.
Although this user is not part of the vitrification systems, a
description of the user components and interfaces located in
the Vit Building are included in this document., The steam is
used for area heaters in the WJaste Tank Farm Equipment
Shelter.

Physical Description

The Vitrific:.tion Facility Steam and Condensate System (63SC) is a
steam distrisution and condensate collection system comprised mainly of
piping, val'es, steam traps and pressure instruments,

Steam is Jelivered from the Main Plant Utility Room by a six-inch
header, 15-SH-181-6, that enters the facility in the south end of the
Middle Ea:t Operating Aisle (MEOA) at the 113.7 ft. elevation. Once
inside the Vitrification Facility, but prior to the VF steam system
interface valve, 6-SH-H-140, a two inch line branches off to the Waste
Tank Farm Equipment Shelter. Downstream of the Vit System interface
valve, a second 150 psig steam drop is deployed before a pressure
reduction station reduces the header pressure co 100 psig. From this
peint the main steam header, 6-SH-6-005A, is directed to the utility
pipe rack ‘n the Upper East Operating Aisle (UECA). The rack and the
steam header then traverses the east, north and west upper operating
aisles (UEOZ, UNOA, and UWOA respectively) supplying steam to the
remaining users in the Vitrification Building and the Cold Chemical
Building through nine additional drops from the steam header.

Condensate collected at various traps located in the VF and Cold
Chemical Building gravity drains to the Condensate Collection Sump,
located at the 100 ft. elevation, in the Southwest corner of the
Vitrification Facility. The top of the sump is at floor elevation
100 ft. Sump dimensions are approximately 5 ft. in diameter and

8 ft. deep. The sump has a stainless steel liner and a capacity of
1,165 gallons.
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Back-flow prevention across the zone 1 boundaries, from contaminated
areas (in-cell) to clean areas (ex-cell), has been incorporated in the
design through the use of check valves, isolation valves, and a
positive pressure differential that maintains an ex-cell to in-cell
flow pattern (see P&ID's for piping details). Further, any steam use
by in-cell components is automatically followed with a utility air
purge. This process prevents the formation of negative pressure in the
user steam pipes that could be produced by a rapid drop in steam
temperature below 100°C,

A Radiation Monitor, located West of the sump, and comprised of a gamma
scintillation detector, heat exchanger and pump, is used to monitor the
condensate for radioactive contamination before it is collected in the
sump. Condensate is pumped from the sump, with pumps SC-G-10 and/or
SC-G-11, to the three-inch condensate header (6-5C-3-001), and then
dispatched to the Main Plant Utility Room via line 15-SCL-276-3.

The following paragraphs describe the drops from the steam header, and
the services provided through these drops. The tables identify the
user, the interface points, the process traps and other pertinent steam
usage data. User interface points are upstream of the steam input
interface valves and downstream of the process condensate valves. Flow
rates and usage data are engineering estimates used to determine the
steam interface requirements presented in section 2.4, Refer to the
user system description for details on the user steam applications.
Paragraph 2.2.13 summarizes information on the Utility Stations and
paragraph 2.2.14 identifies the protection traps and their location in
the system.

NOTE: The instrument racks in the vitrification building are tagged
with alphanumeric identifiers (i.e. 2E9), consisting of the
floor level (1, 2 or 3), the floor location (E, N or W) and
the rack sequence number (1 through 10). Dash numbers (-7A)
provide a reference to old rack designator and are not part of
the tag number. Tag and dash numbers (2E9-7A) are used in
this document for consistency with the designations used in
the P&IDs.

2. 2.3 Drop #(undefined)

The first drop is initiated with line 6-SH-2-102 and activated
with valve 6-SH-H-179, located in the MEOA. After passing a
steam main drip trap the line exits the Vit Building and goes
to the Waste Tank Farm.



WUNS-SD-63SC
Rev, 0

Non-Rack - MEOA - P&ID 905-D-047 8014803

= =

Interface Pt User System User Application Stm Press Operations
Steam/Condst Proc. Trap Flow Rate per Period

Six Months
per Year

6-SH-GL-103 System 8 Heaters, Waste
TBD TBD Tank Farm Shelter

3 W Drop #f(undefined)

The second 150 psig drop is initiated through line 6-SH-2-004
and activated with valve $-SH-H-007, located in the MEOA. The
drop provides steam t~ Tnsir:.nent Rack W8 to purge the tubes
of the CFMT and MFHT bubbler systems. ihe following table
summarize the pertinent system/interface data for each user on
this drop.

Instrument Rack - 3W8 - I " u 905 D-045 S21

e X

Interface Pt User System User Appl'cation Stm Press Operations
Steam/Condst Cell-Pen Flov Rate per Period
6-SH-H-154 System 631 MFHT Bubbler 150 psig 5 min per
n/a Pen 4233B Probe 1000 1bs/hr month
6-SH-H-155 System 631 MFHT Bubbler 150 psig 5 min per
n/a Pen 4233A Probe 1000 1bs/hr month
6-SH-H-156 System 631 MFHT Bubbler 150 psig 5 min per
n/a Pen 4233C Probe 1000 1bs/hr month
6-SH-H-171 System 631 MFHT Bubbler 150 psig 5 min per
n/a Pen 4134B Probe 1000 1bs/hr month
6-SH-H-172 System 631 MFHT Bubbler 150 psig 5 min per
n/a Pen 4134C Probe 1000 1lbs/hr month
6-SH-H-173 System 631 MFHT Bubbler 150 psig 5 min pei
n/a Pen 4134C Probe 1000 1bs/hr month
6-SH-H-161 System 631 MFHT Bubbler 150 psig 5 min per
n/a Pen 12218 Probe 1000 1bs/hr month
€-SH-H-162 System 631 MFHT Bubbler 150 psig 5 min per
n/a Pen 1221A Probe 1000 1bs/hr month
6-SH-H-163 System 631 MFHT Bubbler 150 psig 5 min per
n/a Pen 1221C Probe 1000 1bs/hr month

8§D:0002960.01 7
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Interface Pt User System User Application Stm Press Operations
Steam/Condst Cell-Pen Flow Rate per Period
6-SH-H-166 System 631 CFMT Bubbler 150 psig 5 min per
n/a Pen 4130B Probe 1000 1bs/hr month
6-SH-H-167 System 631 CFMT Bubbler 150 psig 5 min per
n/a Pen 4130A Probe 1000 1bs/hr month
6-SH-H-1€8 System 631 CFMT Bubbler 150 psig 5 min per
n/a Pen 4130C Probe 1000 1bs/hr month
6-SH-H-144 System 631 CFMT Bubbler 150 psig 5 min per
n/a Pen 4215B Probe 1000 1bs/hr month
6-SH-H-145 System 631 CFMT Bubbler 150 psig 5 min per
n/a Pen 4215A Probe 1000 1bs/hr month
6-SH-H-146 System 631 CFMT Bubbler 150 psig 5 min per
n/a Pen 4215C Probe 1000 1bs/hr month
6-SH-H-149 System 631 CFMT Bubbler 150 psig 5 min per I
n/a Pen 2821B Probe 1000 1bs/hr month
6-SH-H-150 System 631 CFMT Bubbler 150 psig 5 min per
n/a Pen 2821A Probe 1000 1bs/hr month
6-SH-H-151 System 631 CFMT Bubbler 150 psig 5 min per
n/a Pen 2821C Probe 1000 1bs/hr month
=
2.2.3 Drop #(undefined)

The third drop is initiated from the 100 psig header with line
6-8SH-2-501 and activated with valve 6-SH-H-501. This drop
provides steam to three utility outlets, which are located in
the Crane Maintenance Room (CMR), the Transfer Tunnel and the
Crane Maintenance Operating Aisle (CMOA). Manual controls for
each outlet are located in the CMOA. Pertinent data for these
stations are provided in section 2.2.13 and P&ID 905-D-028.

Drop #(undefined)

The fourth drop is initiated with line 6-SH-1-015, located in
the MEOA, and activated with valve 6-SH-GT-91. From here the
steam pressure and flow rate is adjusted to provide the proper
number of calories to heat exchanger 6-DW-E-040, to heat
Demineralized Water to 180° F,

8D:0002960.01 8
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Interface Pt User System User Application Stm Press Operations
Steam/Condst Cell-Pen Flow Rate per Period
6-SH-HV-2006 System 631 Steam clean the 100 psig 1 min per
n/a Pen 1447B Melter Viewing 50 1lbs/hr hour
Port
—
2.2.9 Drop #5

The ninth drop is initiated with line 6-SH-3-011 and activated

with valve 6-SH-GL-013, which is located in the UWOA.

The

drop provides steam to two Utility Stations and three

Instrument Racks,

Data on Utility Stations is summarized in

section 2.2.13, while the pertinent interface data for the

Instrument Racks is summarized in the following tables.

The

table for Instrument Rack 3W7 and 2W5 were combined since the
steam input to the CFMT side heating/cooling coils comes
through rack 2W5 and exits to the condensate sump through
rack 3W7 (This is the only steam input to rack 2W$5).

Instrument Rack - 3W7/2W5 - P&ID 905-D-045 S09/817

Interface Pt User User Application Stm Press Operations
Steam/Condst Cell-Pen Flow Rate per Period
6-SH-FV-0101A System 631 Steam heat CFMT, 100 psig 72 hrs per
6-5SC-GT-071 Pen side 1000 1bs/hr Vit Proc.
4209/4310 heating/cooling Feed Cycle
coil
6-SH-H-640 System 631 Steam Eductor 100 psig End of Vit
n/a Pen 1429 1117, pump MFHT 1000 1bs/hr Proc. only
content to Waste 3.5 hrs
Header (V-045)
6-SH-H-640 System 631 Steam Eductor 100 psig 1 hr per
n/a to Sys 63H 3124, pump SBS 1000 1bs/hr Vit Proc.
Pen 1330 content to Waste Feed Cycle
Header (V-045)
6-SH-H-640 System 631 Steam Eductor 100 psig End of Vit
n/a Pen 1108B 1305, pump Seal 1000 1bs/hr Proc. only
Pot (V-013) 4 min per
content to Waste operation
Header (V-045)

SD:0002960.01
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Instrument Rack - 3Wé - P&ID 905-D-045 S13

Interface Pt User System User Application Stm Press Operations

Steam/Condst Cell-Pen Flow Rate per Period

6-SH-HV-3105D System 63H Steam Eductor 100 psig 1 hr per

n/a Pen 2713 3105, circulate 1000 1bs/hr Vit Proc.
SBS fluid from Feed Cycle
receiver to
scrubber

6-SH-HV-0110D System 631 Steam Eductor 100 psig End of Vit

n/a Pen 4211 0110, pump from 1000 1bs/hr Proc. only
CFMT Heel Rem 3.5 hr per
Assy (V-D04) to operation
MFHT

6-SH-HV-0110D System 631 Steam Eductor 100 psig End of Vit

n/a Pen 4221 0117, pump CPMT 1000 1bs/hr Proc. only
rontent to Waste 3.5 hr per
Tank Farm operation

6-SH-HV-0110D System 631 Steam Eductor 100 psig End of Vit

n/a Pen 2417B 0305, pump Seal 600 1bs/hr Proc. only
Pot (V-003) 4 min per
content to Waste operation
Header (V-045)

6-SH-HV-0110D System 631 Steam Eductor 100 psig End of Vit

n/a Pen 4326 1105, pump MFHT 1000 1bs/hr Proc. only
content to CFMT 1 hr per

operation
S
2.2,10 Drop #6

$D:0002960.01
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N

The tenth drop is initiated with line 6-SH-3-012 and capped in

the UWOA.

;. &3 Drop #(undefined)

The eleventh drop is initiated with line 6-SH-3-401 and
activated with valve 6-SH-GL-401, which is located in the

UWOA, and supplies steam to the Cold Chemical Building.
in the Cold Chemical Building line 6-SH-1 1/2-402 branches off
to the Steam Eductors, and line 6-SH-3-405 proceeds to a steam

pressure reducing valve, where the pressure is dropped to
The 25 psig steam is distributed to two Utility

25 psig.

Stations, two Decon Tanks, three heater coils to heat make-up
The Steam Eductors operate

air,

and five Area Heaters.

suction Wands that are used to add liquid chemicals to the

12
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Decon Tanks and Slurry Tanks respectively, the Utility
Stations supply steam for general purpose use as required by
the user, the Decon Tanks use steam jackets to heat the
chemicals in the tanks, ani the space/make-up heaters use
steam to heat the building. Pertinent interface data for the
Utility Stations is summarized in section 2.2.13, while the
interfaces and uses for the other steam users are summarized
in the tables below.

Cold Chemical Building - P&ID 905-D-018
= g

Interface Pt User System User Application Stm Press Oterations

Steam/Condst Proc. Trap Flow Rate per Period

6-SH-GT-759 System 65 Steam Eductor ED- 100 psig 5 min for
n/a n/a 07, Liquid 750 l1lbs/hr every 3
Transfer wand for month

Decon Tanks

6-SH-GT-759 System 65 Steam Eductor ED- 100 psig 24 min per
n/a n/a 06, Liquid 750 lbs/hr Vit Proc.
Transfer Wand for Feed Cycle

Slurry Tanks

Cold Chemical Building - P&ID 905-D-C19 S01-803
T

Interface Pt User User Application Stm Press Operations
Steam/Condst Proc. Trap Flow Rate per Period

6-SL-GT-410 System 65 Heating Jacket 25 psig 6 hrs per
6-8C-CT-402 6-SC-T-427 for Decon Tank 200 lbs/hr 6 months

65-D-07 period
Deleted System 65 Heating Jacket 25 psig not used
6-8SC-GT-403 6-SC-T-421 for Decon Tank 200 1bs/hr

65-D-08
6-SL-GT-412 System 65 Heating Jacket 25 psig 1.5 hrs
6-SC-CT-404 6-SC-T-421 for Decon Tank 200 1bs/hr per 3 mths

56-D-09 period
6-SL-GT-425 System 67 Area Heater V-014 25 psig 6 months
6-8C-CT-417 6-8C-T-454 30 1lbs/hr per year
6-SL-GT-413 System 67 Area Heater V-015 25 psig 6 months
6-SC-GT-405 6-SC-T-472 30 1bs/hr per year
6-SL-GT-418 System 67 Area Heater V-016 25 psig 6 months
6-SC-CT-412 6-SC-T-478 30 1lbs/hr per year

§D:0002960,01 13
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Interface Pt User User Application Stm Press Operations
Steam/Condst Proc. Trap Flow Rate per Period
6-SL-GT-417 System 67 Area Heater V-017 25 psig 6 month
6-SC-GT-411 6-3C-T-460 30 lbs/hr per year
6-SL-CT-424 System 67 Area Heater V-018 25 psig 6 month
6-8C-GT-418 6-SC-T-464 30 1lbs/hr per year
6-8L-CT-419 System 67 Outside Make-up 25 psig 6 month
6-SC-GT-413 6-SC-T-443 Air Heater V-011 350 1lbs/hr per year
6-SL-GT-426 System 67 Outside Make-up 25 psig 6 month
6-SC-GT-416 6-SC-T-483 Air Heater V-012 650 1bs/hr per year
6-SL-GT-416 System 67 Outside Make-up 25 psig 6 month
6-SC-GT-410 6-8C-T-470 Air Heater V-013 350 1bs/hr per year

== — = =

12 Drop #7

The twelfth drop is initiated with line 6-8SH-3-013 and
activated with valve 6-SH-GL-015, which is located in the
UWOA. Thie drop provides steam to three Utility Ctations and
four Instrument Racks. Pertinent information on the Utility
Stations is provided in section 2.2.13, while the tables below
summarize interface and other data for the instrument Racks,
Input and output for the CFMT bottom heating/cooling coils are
divided between Rack 3W2-1A and 3W1l, and the data has been
combined into one table.

Instrument Rack - 2W2-1B - P&ID 905-D-045 S05

Interface Pt
Steam/Condst

6-SH-HV-3114D

n/a

User System
Cell-Pen

System 631
Pen 2618

User Application

Steam Eductor
3114, pump SBS
content to CFMT

$D:0002960.01
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Instrument Rack - 3W1/3W2-1A - P&ID 905-D-045 815/801
s whobed

R

Interface Pt User System User Application Stm Press Operations
Steam/Condst Cell-Pen Flow Rate per Period
Proc. Trap

6-SH-FV-0103A System 631 Steam heat CFMT 100 psig 72 hrs per
6-SC-GT-068 Pen via bottom 400 1bs/hr Vit Proc.

2428 /2A23 Heating/cooling Feed Cycle
6-SC-T-609 coil

6-SH-HV-0115D System 631 Steam Eductor 100 psig 1 hr per
n/a Pen 4423 0115, pump CFMT 1000 1bs/hr Vit Proc.
n/a content to MFHT Feed Cycle

6-SH-HV-0115D System 631 Steam Eductor 100 psig End of Vit
n/a Pen 4423 1108, pump from 1000 1bs/hr Proc. only
n/a MFHT Heel Rem 3.5 hr per
Assy (V-014) to operation
WH (V-045)

Instrument Rack - 3W3 - P&ID 905-D-045 S14

Interface Pt User System User Application Stm Press Operations
Steam/Condst Cell-Pen Flow Rate per Period

6-SH-HV-4506D System 63G Steam Eductor 100 psig 25 min per
n/a Pen 51095 4506, pump South 1000 1bs/hr Week
Sump content to
WH (V-045)

6-SH-HV-4506D System 63G Steam Eductor 100 psip Unplanned
n/a Pen 5197 4511, pump South 1000 1bs/hr use only
' Sump content to
WH (V-045)

Utility Stations

Utility Stations provide steam throughout the vitrification
facility for general purpose and intermittent usage. Their
usage is out of the ordinary and often unpredictable. Utility
Stations located in the Vitrification Building are provided
witii steam at 100 psig, while the Stations in the Cold
Chemical Building are provided with 25 psig steam. The
following table summarizes the location, line and valve number
for the Utility Stations connected to the Vitrification
Facility Steam System

§D:0002960.01
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.
Location Line Number Valve Number
Vit Bldg, Drop-U, CMR 6-SH-1-505 6-SH-GL-508
Vit Bldg, Drop-U, 6-SH-1-507 6-SH-GL-507
Transfer Tunnel

Vit Bldg, Drop-U, CMOA 6-SH-1-506 6-SH-CL-509
Vit Bldg, Drop-1, UEOA 6-SH-1-062 6-SH-GL-074
Vit Bldg, Drop-1, MEOA 6-3H-1-063 6-SH-GL-075
Vit Bldg, Drop-1, LEOA 6-SH-1-064 6-SH-GL-076
Vit Bldg, Drop-5, UNOA 6-SH-1-027 6-SH-GL-035
Vit Bldg, Drop-5, LNOA 6-SH-1-059 6-SH-GL-068
Vit Bldg, Drop-5, (63L) 6-SH-1/2-053 6-SH-H-036
Sample Transfer Station

Vit Bldg, Drop-7, UWOA 6-SH-1-069 6-SH-GL-047
Vit Bldg, Drop-7, MWOA 6-SH-1-067 €-SH-GL-078
Vit Bldg, Drop-7, LWOA 6-SH-1-068 6-SH-GL-079
CC Bldg, Drop-U, CCPR 6-SL-1-421 6-SL-GL-427
CC Bldg, Drop-U, CCER 6-SL-1-422 6-SL-CL-428

2.2.14

The following table identifies the safety traps in the steam

Protection Traps

distribution system.

deployed by the user process.

These drip traps are used to remove
condensate from the distribution pipes before the steam is

Condensate line numbers

followed by a "CH" drain directly to the condensate return

header, line numbers followed by a "DR" release the condensate
to the facility drain system, all other condensate lines drain

to the Condensate Collection Sump (SC-D-001) located in the

LWOA.

§D:0002960.01
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Location User Component(s) Trap Number Condensate Line
lst Drop, MEOA Waste Tank Farm 6-SH-T-181 6-8SC-1/2-113 CH
2nd Drop, UWOA MFHT & CFMT 6-SH-T-177 6-8C-1/2-072
Bubblers 6-SH-T-183 6-5C-1/2-183
2nd Drop, 3W8 MFHT Bubbler Probes 6-SH-T-157 6-8C-1/2-109 DR
2nd Drop, 3W8 MFHT Bubbler Probes 6-SH-T-174 ©-8C-1/2-112 DR
2nd Drop, 3W8 MFHT Bubbler Probes 6-SH-T-164 6-5C-1/2-110 DR
2nd Drop, 3W8 CFMT Bubbler Probes 6-SH-T-169 6-8C-1/2-111 DR
2nd Drop, 2W8 CFMT Bubbler Probes 6-SH-T-147 6-5C-1/2-107 DR
2nd Drop, 3W8 CFMT Bubbler Probes 6-SH-T-152 6-5C-1/2-108 DR
In Line, MEOA Pressure Reducing 6-SH-T-009 6-SC-1/2-051
Station, upstream
Irn Line, MEOA Pressure Reducing 6-SH-T-010 6-58C-1/2-052
Station, downstream
3rd Drop, MEOA Utility Outlets in 6-SH-T-505 6-SC-1/2-504 DR
CMR, CMOA and
Transfer Tunnel
5th Drop, 3E10 Canister Decon Tank 6-SH-T-705 6-SC-1/2-068
& Neutralizer Tank
Steam Eductors
S5th Drop, 3E10 Canister Decon Tank 6-SH-T-696 6-8C-1/2-068
Heating/Cooling
Jacket
6th Drop, 2E9-8 Not Used 6-SH-T-616 6-8C-1/2-077
6th Drop, UNOA Pressure Reducing 6-SH-T-011 6-5C-1/2-043
Station to AH-67-
VOOl, upstream
6th Drop, UNOA Pressure Reducing 6-SH-T-012 6-5SC-1/2-042
Station to AH-67-
V001, downstream
6th Drop, UNOA Input to AH-67-V001 6-SH-T-013 6-8C-1/2-045
Vit Building Heater

8D:0002960.01
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8th Drop, UNOA Melter Viewing Port 6-SH-T-006 6-8C-1/2-056
8th Drop, 2N6-5 North Sump Eductor 6-SH-T-607 6-5C-1 1/2-057
9th Drop, 3W7 Seal Pot Assy V-013 6-SH-T-635 6-8C-1 1/2-060

Steam Eductor
9th Drop, 3Wé SBS Steam Eductor 6-SH-T-661 6-8C-1/2-061
9TH Drop, 3Wé Steam Eductors for 6-SH-T-663 6-8C-1/2-061
CFMT, MFHT, CFMT
Heel Rem Assy, and
Seal Pot Assy V-003
9th Drop, 2W5 CFMT Side Jacket, 6-SH-T-684 6-8C-1/2-059
Heating/Cooling
l1th Drop, Cold Steam Eductors, 6-SC-T-425 6-5C-2-407
Chem Bldg Liquid Wands
l11th Drop, Cold Pressure Reducing 6-5C-T-423 6-5SC-2-407
Chem Bldg Station, upstream
11th Drop, Cold Pressure Reducing 6-SC-T-424 6-8C-2-407
Chem Bldg Station, downstream
11th Drop, Cold Header to Utility 6-SC-T-432 6-8C-2-407
Chem 8ldg Stations, Decon 6-SC-T-433 6-5SC-2-407
Tank Jackets and
Area Heating Units
12th Drop, 3wl CFMT Bottom Jacket, 6-SH-T-680 6-8C-1/2-058
Heating/Cooling
12th Drop, 3W2- CFMT Steam Eductor 6-SH-T-625 6-8C-1/2-064
1A or MFHT Heel Rem
Steam Eductor
12th Drop, 3W3 Two South Sump 6-SH-T-666 6-8C-1/2-063
Steam Eductors
12th Drop, 2W2- SBS Steam Eductor 6-SH-T-631 6-5C-1/2-062 CH
1B
In Line, UWOA Main Steam Header 6-SH-T-008 6-8C-1/2-028
T B
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2.3 Component Descriptions

Radiation Monitor Skid:

6-SC-E-001 (Heat Exch.) - Young Radiator Co. baffled heat exchanger.
Procured as part of the Off-Line Radiation
Monitor Skid package.

RE-0102 (Rad. Monitor) - Victoreen, model 943-36 or equivalent,
gamma scintillation detector including Nal
scintillation crystal, photomultiplier
tube, preamplifier assembly, cabling, and
power supply. The detector housing is
carbon-steel, Operating temperature is
32-122°F. Power is +1400 VDC max. at
500 microamps.

8§C-G-12 (Pump) - Price Pump Co. stainl .-steel, centrifugal
motor pump. Procured as part of the
Off-Line Radiation Monitor Skid package.

Condensate Sump Pumps:

§C-G-10. s8C-G-11 - Aurora pump, model 532 or equivalent,

7 1/2 hp, 3 phase, semi-open propeller,
iron construction, 60 gpm, 125’ head,
1,750 rpm.

Protection Traps.

SH-T-607, SH-T-616, Spirax Sarco, Inc. Thermodynamic Steam

SH-T-625, SH-T-631, Trap, model TD-$-52 with socket weld ends,

SH-T-635, SH-T-661, blow down valve and integral strainer.

SH-T-663, SH-T-666, Maximum operating pressure - 600 psi

SH-T-680, SH-T-684, Maximum operating temperature - B00°F

SH-T-696, SH-T-705.

SH-T-423, SH-T-424, Armstrong Cast Iron Bucket Trap, mcdel 880

SH-T-425, SH-T-432, with integral strainer.

SH-T-433, Maximum operating pressure - 150 psi

SH-T-008, SH-T-147, Spirax Sarco, Inc. Thermodynamic Steam

SH-T-152. SH-T-157, Trap, model TD-§-52 NPT with blow down

SH-T-164, SH-T-164, valve and integral strainer.

SH-T-169, SH-T-174, Maximum operating pressure - 600 psi
Maximum operating temperature - B800°F

SH-T-006, SH-T-009, Spirax Sarco, Inc. Thermodynamic Steam

. SH-T-010, SH-T-ul1l, Trap, model UTD 30L with socket weld ends,

SH-T-012, SH-T-013, blow down valve and swivel connector.

SH-T-177, SH-T-181, Maximum operating pressure - 450 psi

SH-T-183, SH-T-505, Maximum allowable temperature - 725°F

§D:0002960.01 1y
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2.4 Interface Descriptions

This section summarizes the interface parameters between the VF
Steam/Condensate System, it’'s input source and it's user requirements.
The interface points with the source and users, and the components
requirements, have been identified in section 2.2, Physical
Description. This section only consolidates the user system demands on
the VF steam system and the demand of the system on the source during
normal Vit Operation,

2.4.1 System 8 (Waste Tank Farm)
TBD

2.4,2 System 31 (Plant Steam)
During Vit Operation steam is supplied by the Main Plant
Utility System to satisfy the requirements of the VF
Steam/Condensate System. System input requirements are:
Average usage rate with heaters - 2843 lbs/hr
Average usage rate without heaters - 543 lbs/hr
Intermittent demand rate - 0 to 9250 lbs/hr
Supply pressure - 150 psig
Condensate return rate - TBD
The maximum intermittent demand is based on the premiss that
each iser system is operating independently and possibly at

the same time. With coordination the maximum demand can be
redvced to 6500 lbs/hr.

LS
&
(o8]

oystem 63C (Waste Header)

| Uses steam eductor to reduce fluid level in the South Sumps.
Average usage rate - 2.5 lbs/hr

Maximum flow rate - 1000 lbs/hr

| Supply pressure - 100 psig

|
| $D:0002960.01 20
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2.4.5
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System 63H (Off-Gas & Vessel Vent)

Uses steam eductors to recirculate the SBS, and move fluid to
the Waste Header.

Average usage rate - 5 lbs/hr
Maximum flow rate - 1000 lbs/hr
Supply pressure - 100 psig
System 631 (Main Frocess)

Uses steam to clear Bubbler Probes, clean Melter Viewing Port,
heat CFMT and move Slurry from CFMT to MFHT and SBS to CFMT.

Clear Bubblers in CFMT and MFHT:
Average usage rate - 2.2 lbs/hr
Maximum flow rate - 1000 1lbs/hr
Supply pressure - 150 psig

Heat CFMT via side and bottom coils:
Average usage rate - 494 lbs/hr
Maximum flow rate - 2000 lbs/hr

Supply pressure - 100 psig

Clean Melter Viewer:
Average usage rate - 1 lbs/hr
Maximum flow rate - 1000 1lbs/hr

Supply pressure - 100 psig

Move Slurry from CFMT to MFHT:
Average usage rate - 5 lbs/hr

Maximum flow rate - 1000 lbs/hr
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Move Fluids from SBS to CFMT:
Average usage rate - 9.8 lbs/hr

Maximum flow rate - 1000 lbs/hr

Only the Viewer will be operated simultaneous with the Heater

creating requirements of:
Average usage rate - 512 lbs/hr
Maximum flow rate - 3000 lbs/hr

System 63J (Canister Decontamination)

Uses steam to move decon fluids from Canister Decon Tank to
Neutralizer Tank to SBS in turn, heat Decon fluid in Canister

Decon Tank. These operations are not done simultaneously.

Average usage rate - 16 lbs/hr
Maximum flow rate - 600 lbs/hr
Supply pressure - 100 psig

System 65 (VF Cold Chemical)

Uses steam for Fluid Transfer Wands and Tank Heaters.

usage is independent and separate from each other.
Wand Eductors:

Average usage rate - 0.1 lbs/hr

Maximum flow rate - 750 lbs/hr

Supply pressure - 100 psig

Tank Heatevs:
Average usage rate - 0.4 lbs/hr
Maximum flow rate - 200 lbs/hr

Supply pressure - 25 psig

22
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Maximum User Requirements:

Average usage rate - 0.5 lbs/hr

Maximum flow rate - 950 1lbs/hr
2.4.8 System 67 (VF HVAC)

Uses steam to heat the Vitrification Building and the Cold
Chemical Building during cold weather.

Vit Building:
Average usage rate - 1300 lbs/hr
Maximum flow rate - 2000 lbs/hr

Supply pressure - 100 psig

Cold Chem Building:
. ' Average usage rate - 1000 1lbs/hr
Maximum flow rate - 1500 1lbs/hr

Supply pressure - 25 psig

Maximum User Requirements:
Average usage rate - 2300 lbs/hr

Maximum flow rate - 3500 lbs/hr

2.4.9 Utility Stations
Steam is available to all stations identified in
paragraph 2.2.13. These stations are designed for general
purpose usage which is difficult to quantify. A best estimate
of their usage is provided below.
Maximum flow rate - 800 lbs/hr
Nominal flow rate - 400 lbs/hr
Estimated usage - 3 hrs/week
. Average usage rate - 7.1 lbs/hr

SD:0002960.01 23
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2.5 e ic

Check the protection traps (drip traps) on a monthly schedule to assure
that they are not plugged and hot steam is available to the process

systems .

e
Lol

Condensate Return

Condensate, collected by process traps and drip traps in the
Condensate Collection System, is returned to the Plant Utility
Room, The condensate collection rates are as follows.

Average process trap collection rate - 1.0 gpm

Average protection trap collection rate - TBD

Average heater trap collection rate - 4.6 gpm

u

Component

Location

Safety Classes and Quality Llevels

WUNS-SD-63SC

Rev.

0

Piping VF, Cold N
Chemica’

Valves VF N

Instrumentation VF, Cold N
Chemical

Pumps

3.0  QPERATIONAL REQUIREMENTS

The Vitrification Facility Steam/Condensste System is a passive distribution

and collection system. The system should perform all its required functions
without operator intervention.

individual componeats is controlled by the component or system being supplied.

Regulating steam pressure and flow to

For information purposes, operation of the Main Plant Steam System is

described in SOP-31-2,

$D:0002960.01
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Power Qutage

During an electrical power outage the Vitrification Facility steam

loads are reduced to standby operations. Continuous steam pressure is
required to maintain safe fluid levels and temperatures in the process
system. Power operated controls are backed by emergency power systems.

Boilers in the Main Plant Utility Room will remain operational during
power outages. Refer to SOP 31-2, "Steam Generation."”

4.0 LIMITATIONS, PRECAUTIONS, RANGES/SETPOINTS

4.1

4.2

§D:0002960.01

Limitations

Relief valve, 6-SH-RV-006, on the Vitrification Facility main steam
header will vent to the atmosphere if pressure in the system reaches
180 psig or higher.

Precautions

After isolating instrument racks to perform maintenance on
steam/condensate equipment, block valves must be opened slowly to
gradually warm the system,

Ranges/Setpoints

LSHL-001, LSH-002 (pump controls) - Pumps SC-G-10 and SC-G-11 run
alternately or together to
maintain sump levels. The
primary pump starts when the
level in the sump reaches
elevation 96.83 ft. The
alternate pump ctarts when
the sump level reaches
elevation 97.33 ft. Both
pumps shut-off when the sump
level drops below elevation
93.83 ft. A high-level
alarm, LAH-002, will sound in
a local panel if the sump
level reaches elevation
98 ft. It is estimated that
the pumps will run every half
hour during Vitrification
Operations.

6-SH-GL-020 (PRV) - This valve located on the
main steam header into the
Vitrification Facility is set
at 100 psig.

25
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6-SH-RV-006 - This relief valve located on
the main steam header into
the Vitrification Facility is
set to vent at 180 psig

w
oy

CASUALTY EVENTS AND RECOVERY PROCEDURES
TBD

6.0 MAINTENANCE

TBD

7.0 REFERENCE DOCUMENTS

WUNS-D.-022 - Design Criteria Vitrification of High-Level Wastes
€8-134 - Vitrification Facility Civil/Structural Installation
CS-139 - Vitrification Mechanical, I&C, and Electrical Installation

SOP-31-2 - Steam Generation

§0:0002960,01 26
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Appendix A
Reference Drawings
shts, 1 - 3 -« P&ID Cold Chemical Steam & Condensate System
P&ID Vitrification Facility Steam System
shts. 1 - 21 - P&ID Vitrification Facility Instrument Racks

shts. 1 - 3 - P&ID Vitrification Facility Steam/Condensate System

SD:0002960.01 AP-A-1
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Appendix B
Steam Isolation Network Overview

AETTR— CANISTER DECON TANK JET (J4413) (TO NEUTRALIZER TANK)
— A RS SSES— NEUTRALIZEF TANK JET (J4621) (TO W. HEADER)

E— CANISTER DECON TANK JACKET (VO&4)

prmm————— STEAM COIL A

femmm e STEAM COIL B

BOILIRD ~+svenevsnnsnranses : PSS S CRMI SIDE JACKET
: , NP SEAL POT JET (J1305) (TO W. HEADER)
---------------- {mennnes=-MFHT JET (J1117) (10 W, HEADER)
ISTING TAKE OFFS : i Ay PRIMARY SCRUBBER JET (J3124) (TO W. HEADER)
(PROCESS BUILDING) : : :
pmeibay PSR PRIMARY SCRUBBER JET (J3105) (TO W. HEADER)
: S HEEL REM ASSEMBLY JET (J0110) (TO W. HEADER)
(i i S arrbain CPMT JET (J0117) (1O W. HEADER)
taenparesi SEAL POT ASSEMBLY JET (J0305) (TO W. HEADER)
edaraned MFHT JET (J1105) (T0 CPMT)
PO, PRIMARY SCRUBBER JET (J3108) (TO MFHT)
S —— ~COLD CHEM BUILDING
; P SOUTH SUMP JET (J4506) (TO W. HEADER)

§ s i SOUTH SUMP JET (J4511) (TO W. HEADER)

.......... HEEL REM ASSEMBLY JET SPARE (J1108) (TO W. HEADER)
jem=m=-=--CFMI JET (J0115) {TO MFHT)
ek F S — CPMT COOLING JACKET (BOTTOM)

e e PRIMARY SCRUBBER JET (J3114) (TO CEMT)
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Summary

The Vitrification Sampie Transfer System is a branch line addition and modification
to the existing Societe Generale pour les Techni ques Novelles (SCGN) Pneuwatic Sample
Transfer System. This branch connection modification consists of the following: a
Sample Transfer Cell (STC) installed cn the cold face of the Vitrification Cell

(for sample preparation before transfer),; an SCN slide ring sending unit atop the
STC; new transfer tubing from the sending unit to the junction with the existing
Supernatant Treatment System (STS) to Process Building pneumatic transfer line; a
diverter valve at the junction (to select transfer paths); SGN equipment installed in
the Vitrification Facility (VF) to provide for a reverse transfer; and associatad
control devices with applicable instrumentation, identical to existing, to moniteor
and control system operation.

Sample transfers from STS will functionally remain the same after

the modifications, with the exception that the STS path, one of two transfer path
selections, must be made and verified at the start of the transfer sequence.

SD: 0002964 .01 iv
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1.0 SYSTEM FUNCTIONS AND DESIGN CRITERIA

The systems' function is to transfer 10 ml radioactive waste, mixture, and
product samples from the vitrification hot cell to the analytical laboratory
in the Process Building for analysis. Sample access to the laboratory is teo
be via the existing SCGN pneumatic transfer system installed for STS. The
modified system must be capable of transporting a sample from either the STS
or VF. In case of a system malfunction, the design must allow for returning a
sample to the facility from which it originated. The STS system has this
capability now and any modification must include che same return sample
capability for the VF. Transfer tubing, couplings, pneumatic equipment,
contrel devices, and monitoring instrumentation must be identical to those
items installed for the existing system.

2.1 Functions

ey R |

$D: 0002964 .01

Within the STC, accept from the VF hot cell, 10 ml samples
each contained within a rounded, glass sample bottle, one inch
square by 2 1/4 inches tall, including a cap. As the sample
is received, it is dropped into a "rabbit" that is placed in
receiving position with a slave manipulator. With the use of
the manipulators, the "rabbit" containing the sample is capped
and then placed in the storage rack for later transfer, or
placed directly into the sending unit for transfer to the
analytical laboratory. If any additional decontamination of
the sample is required for whatever reason, a demineralized
water rinse can be accomplished within the cell.

From the Process Building, select the Vitrificatioa transfer
path by positioning & switch on control panel CB-10 which sets
the diverter valve to the desired transfer path, (STS or VF).

Verify on the Process Building control panel CB-10 that the
diverter valve is in the proper position. (Selected path
indicator light will be illuminated.)

Using one of the slave manipulators, place a capped "rabbit"
containing a sample in the sending unit chamber.

With the foot switch, activate the sending unit to seal the
chamber and draw the "rabbit" up into the transfer tube.

From the Process Building, activate transfer.

After initiating transfer, the "rabbit" is received in the
Process Building analytical laboratory hot cell within
approximately one minute.

"Rabbit" is tracked during transfer with installed passage
detectors that energize panel mounted signal lights as the
"rabbit" passes each detector.
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If the "rabbit" is not received, panel mounted lights are to ‘

indicate the relative position of the "rabbit" in the transfer
line.

The first light not lit in the sequence indicates

relative position and an audible alarm in the vicinity of the
"rabbit" is to sound. (Alarm is tripped by the first passage
detector that does not detect the "rabbit".)

Once

it is determined a "rabbit" has become stuck in the

transfer line, the activation of a reverse transfer function
must be available from the Process Building. After the

"rabbit" is reversed back to the STC in the VF, the system can

be returned to the normal mode of operation.

te

Operational Requirements

A.

The STC, the reverse transfer equipment, the slide ring
sending unit, and a portion of the transfer tubing is to
operate under indoor temperature conditions. The
diverter valve and “rausfer tubing installed on the roof
of the VF are to operare under outdoor ambient
temperature conditions at WVDP,

Sample transfers are to be accomplished under negative
pressure or vacuum conditions.

Transfer line tubing and the diverter valve installed
outside must be maintained at a temperature above the
ambient dew point temperature to prevent condensate
formation on the inside of tube and valve surfaces. This
is to be accomplished by expanding the heat trace system
and installing insulation on the new outside tubing and
diverter valve, the same as for the existing STS transfer
line.

Inlet and discharge air for the transfer line must pass
through HEPA filtration to control air flow direction and
prevent contamination to or from the transfer line.

Radiation shielding is required around the STC to keep
exposure level rates less than 2.5/t mrem/hr.

The system must be capab'e of maintaining a vacuum in the
transfer line from the Process Building for normal sample
transfers, and from the VF for reverse transfers.
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Materials for the inside surface of the STC and the
transfer tubing and fittings must be stainless steel.
Radiation shielding material surrounding the STC is to be
carbon steel. Sample bottles will be glass and the
"rabbit" is polyethylene plastic.

The STC must be able to receive up to ten sample bottles
and send those samples in the transfer system within a

15 minute time span. After the samples are sent, the STC
must then be ready to receive additional samples.

A means to introduce supplies into the STC must be
provided. These supplies will consist of:

1) materials for the decontamination of sample bottle
exterior surfaces, "rabbits", and the STC
interior;

2) items used to transfer samples out of the STC,

such as "rabbits" and caps;

3) maintenance items such as small tools, HEPA
filters, equipment used inside the STC, ind minor
repair equipment,

A means to send waste materials out of the STC must b
provided. This waste consists of:

1) materials used in the decontamination of sample
bottle exterior surfaces, "rabbits", and
equipment ;

2) spilled sample and broken sample bottle;

3 no longer usable supplies;

4) small tools and items of equipment used for

maintenance purposes,;

5) used HEPA filters (8" diameter filter for STC
ventilation air intake)

Structural Requirements

A,

The containment boundary afforded by the STC shall be
sufficiently intact after a seismic event to maintain air
flow ventilation into the VF hot cell.
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C. New instrumentation and controls must be integrated into .
the existing instrumentation and control design. This
requires that the existing programmable controller in the
PLC panel of the Process Building be modified to
accommodate the additional functions.

Interface Requirements

A. The STC will interface with the VF hot cell on the cold
side of the north wall, near VF column location D-2.

B. The STC will utilize the following utilities:

1) Electrical Power--120 volt; single phase; 60 Hertz
for lighting, manipulators, and small equipment as
required,

2) Water--Demineralized water for decontamination as
required.

3) Gases--Compressed instrument air inside the STC to

operate tools and equipment as required. Ambient
air from the gallery around the STC is drawn in
through a HFTA tilcer for ventilation. Air then
exits into the VF hot cell.

4) Drain--A gravity drain line will be provided from .
the STC to the VF hot cell pit. This drain line
is shielded to accommodate the flushing of a
spilled sample.

®

The transfer and reverse transfer equipment installed
near the STC will require the following:

1) Electrical Power--480 volt; three phase; 60 Hertz
for the exhauster. 120 volt; single phase;
60 Hertz control and power from the PLC and CB 10
electrical panels in the Process Building to the
exhauster, flow control valve, the SGN slide ring,
the diverter valve, and two new passage detectors
in the transfer line.

2) Air--Instrument air at 80 psig will be required
for the flow control valve, the SGN slide ring,
and the diverter valve.
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General Requirements for Rolled Steel
Plates, Shapes, Sheet Piling, and Bars for
Structural Use

Structural Steel

Specification for Steel Bars, Carbon, Cold
Finished, Standard Quality

Specification for High-Strength Stainless
and Heat Resisting Chromium-Nickel Steel
Sheet and Strip

Forged or Rolled Alloy-Steel Pipe rlanges,
Forged Fittings, and Valves & Parts for
High Temperature Service

Heat Resisting Chromium & Chromium Nickel
Stainless Steel Plate, Sheet & Strip for
Pressure Vessels

Seamless and Welded Austenitic Stainless
Steel Tubing for General Service

Stainless and Heat Resisting Steel Bars
and Shapes

Low and Intermediate Tensile Strength
Carbon Steel Plates, Shapes and Bars

Pressure Vessel Plates, Carbon Steel, Low
and Intermediate Tensile Strength

Seamless and Welded Austenitic Stainless
Steel Pipe

Specification for High-Strength Belts for
Structural Steel Joints

Specifications for Steel Castings,
Austenitic, for High-Temperature Service

Methods and Definitions for Mechanical
Testing of Steel Products

Cleaning and Descaling Stainless Steel
Parts, Equipment and Systems

General Requirements for Flat Rolled
Stainless and Heat-Resisting Steel Plate,
Sheet and Strip
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ASTM A484

ASTM A519

ASTM A582

ASTM C852-81
ASTM E165

AWS A2 .4

AWS D1.1
AWS D1.3

AWS QC1

DOE 54801
MIL-F-51079C

NBS H-28
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Ceneral Requirements for Stainless and
Heat-Resisting Bars, Billets and Forgings

Seamless Carbon and Alloy Steel Mechanical
Tubing

Standard Specification for Free Machining
Stainless and Heat Resisting Steel Bars,
Hot Rolled, and Cold Finished

Design Criteria for Plutonium Gloveboxes

Methods for Liquid Penetrant Inspection

Symbols for Welding and Nondestructive
Testing Including Brazing

Structural Welding - Steel
Structural Welding - Sheet Metal

Standard for Qualification and
Certification of Welding Inspectors

DOE Safety and Health Program
HEPA Filters

Screw-Thread Standard for Federal Standards

SP7 Dry Abrasive Blasting

SSPC  Steel Structures Painting Council

Reliability Assurance

A.

A system reliability requirement includes a tracking
capability for the "rabbit" as it traverses the tubing
path. If any single passage detector does not indicate a
passage, then an alarm is sounded and the "rabbit"
location is known to be between the first detector that
did not light the panel light and the last detector that

did.
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B, An important reliability feature is the reversing '
capability for the "rabbit" transfer. This requires
redundant air filters, an exhauster, automatic control
valves and control circuitry to be installed at the
sample origin. In the event a "rabbit" does not make it
to the analytical laboratory receiving hot cell, the
reverse transfer can be activated to return the sample to
its point of origin.

C. Both the tracking and the reverse transfer functions are
existing system capabilities that are duplicated with the
addition of vitrification to the system. Hardware
required to accomplish these functions is identical to
that already installed.

2.0 DESICGN DESCRIPTION
g | Background

2.1.1 This modification to the existing SGN Pneumatic Sample
Transfer System is a duplication of the presently installed
capability for STS. The modification necessary for the VF
allows for the processing and sending of samples from the
vitrification process, the same as for STS. The unique part
of the modification provides for a common destination for all
samples regardless of origin and a common use of the last .
approximate 300 feet of transfer tubing prior to sample entry
into the analytical laboratory.

2.2 Detajled System Description

Shii-3 Using remote handling techniques and the components that
comprise the Vitrification Sample System - System No. 69A, a
10 ml liquid sample of process fluids is taken in the VF hot
cell. This sample is contained within a square, glass bottle
with a screw top lid. Next the sample bottle is released to
the gravity drop tube which deposits the bottle in a plastic
container ("rabbit") in a holding fixture inside the STC.
Using slave manipulators, the sample bottle can be capped and
transferred to the laboratory or cleansed of surface
contamination if required, dried, and then placed inside
another "rabbit" for transport,

Within the STC, a shielding storage block is provided for
storage of ten samples contained in transfer "rabbits”. This
block provides an additional three inches of steel shielding
around the samples and forces the operator to store semples in
the middle of the STC, up agairst the VF hot cell shielding
wall to keep radiation exposure ALARA.

S$D: 0002964 .01 10
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To initiate a sample transfer, the "rabbit" containing a
sample is placed in the SGN sending unit by an operator using
the STC slave manipulators. With a foot switch the operator
activates the slide ring by causing the "rabbit" to be loaded
into the suction portion of the sending unit. The operator by
operating a switch requests a sample transfer of the
analytical laboratory. After acknowledgement the analytical
laboratory operator activates the transfer from the Process
Building control panel.

First, the analytical lab operator places the selector switch
in the VF position. After confirmation of position (panel
light for VF lights), the transfer switch is activated by the
operator. Panel is then observed for indicator lights to
light as the "rabbit" passes the in-line passage detectors.
In approximately one minute after the transfer switch is
activated, the "rabbit" should appear in the SGN receiver
inside the laboratory hot cell,

As the "rabbit" is received in the laboratory hot cell,
detectors in the transfer line will have been tripped tc¢ allow
the PLC to automatically shut the suction system down and
close off the inlet and outlet suction line valves.

If the "rabbit" is not received in the laboratory hot cell,
indicator lights on the control panel will reveal the relative
position of the rabbit in the transfer system. The reverse
transfer switch can be activated to dislodge the "rabbit" and
return it to the VF sending unit,.

4.1 All operation of the system is controlled through the PLC 1. cated in
the operating aisle of the Analytical Laboratory. Trouble shooting,
operational verification, and sequencing of functions are established
and set or adjusted at this programmable controller,

S$D:0002964 .01
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Appendix A - Reference Drawings

Vitrification Sample Transfer Cell:

H-3-53805

H-3-53806

H-3-53807

Vitrification

100-D-2830

900 -

900 -

900 -

900 -

900 -

900-

D-

D-

D-

D-

D-

D-

2831

2832

2833

2834

2835

2854

Sample Cell Liner Details and Assembly

Shielding Assembly and Details

Sample Cell Installation

Sample Transfer Diverter Valve:

PSTS

PSTS

PSTS

PSTS

PSTS

PSTS

PSTS

Enclosed

Diverter

Diverter

Diverter

Diverter

Diverter

Diverter

Diverter Valve Assembly

Valve

Valve

Valve

Valve

Valve

Valve

Assembly

Drum Assembly
Flange Assemblies
Details

Details

Drum Details

Vitrification Sample Transfer System:

905-D-058

$D: 0002964 .01
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P&ID Vitrification Sample Transfer System
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4/28/94 Sectiocn 1.2: P&IDs Page 1
i
900-D-2318 She:001 Rev:009 Title: Waste Mobil. Pump P&ID 8D-1-Mé
300-D-2318 Sht:002 Rev:007 Title: Waste Mobil Pump P&ID BD-1-M4
900-D-2318 Sht ;003 Rev:006 Title: Waste Mubil Pump P&ID 8D-1-M3
900-D-2318 Sht : 004 Rev:006 Title: Waste Mobil Pump P&ID 8D-1-M2
900-D-2318 sht . 008 Rev:006 Title: Waste Mobil Pump P&ID BD-1-M1
900-D-2318 8ht : 0086 Hev:006 Title: Waste Mobil Pump P&ID BD-2-Mé
500-D-2318 8ht 1 007 Rev:006 Title' Waste Mobil Pump P&ID 8D-2-MS
900+D-2318 She : 008 Rev:007 Title: wajte Mobil Pump P&ID 8D-2-M3
. 900-D-2318 Sht : 009 Rev:006 Title: Waste Mobil Pump P&ID 8D-2-M2
900-D-2318 Sht :010 Rev:008 Title: Waste Mobil Pump P&ID 8D-2-M1
§00-D-2731 Sht:001 Rev:003 Title: VF STACK SAMPLING SYSTEM P AND ID
900-D-28013 Sht:001  Rev:000 Title: Cold Chemical building K&V air flow diagram and P&ID
900-D-4072 Sht 001 Rev:000 Ticle: WIF INTERIM CHEM. & SLUDGE WASH WATER ADD, SYS P&alD
300-D-4525% S§ht 001  Rev:003 Title: WTF INTERIM CHEM & SLUDGE WASH WATER ADDITION SYS P&ID
S00-E-708 Sht  01A Fev: 0068 Title: CTS ABB & LEGEND PROCESS & INSTRUM DIA
00-E-705 ghe:01B fev:000 Title: JET CONTROL
900-B-705 She:01C Rev:000 Title: JET CONTROL
L]
300-E-708 8ht : 01D Rev:000 Title: MFHT BUBBLER CONTROL

——
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Section 1.2: P&lIDs

Page

3

900-E-708 Sht:032 Rev:017 Title: CTS vessel off gas filters & heaters P&ID

900-E-708 8ht 023 Rev:011 Title: canister decontamination Tank 63-V-044 P&ID

900-E-708 Sht:024  Rev; 007 Title: CTS-MAINTENANCE & ZAPPING STATION P&ID

900-E-~708 sht : 025 Rev:004 Title: Ex-Cell Vent Header P&ID

%03-D-013 Sht ;001 Rev:007 Title: P&ID STS UTILITY WATER SYSTEM

303-D-014 Sht :001 Rev:016 Title: P&ID STS UTILITY & INSTRUMENT AIR

903-D-014 Sht : 002 Rev;011 Title: STS P&ID (VaS Bldg) UTILITY & INST. AIR

;GJ-C-OXS Sht 1001 Rev:017 Title: STS P&ID FILTRATION & COOLING SECTION

903-D-017 Sht:001 Rev:011 Title: STS P&ID 1ON EXCHANGE SECTION SHEET 1

903-D-018 Sht:001 Rev:011 Title: STS P&ID ION EXCHANGE SECTION SHEET 2

903-D-019 She:0C1 Rev:013 Title: STS P&ID FINAL FILTRATION & STORAGE

303-D-020 §ht:001 Rev:0i1 Title: STS P&lD Z2EOLITE FILL & SLUICE SECTION

903-D-021 Sht 001 Rev;009 Tirle: STS P&ID VENTING/CHILLER STCTION B
304-D-011 Sht : 002 Rev:008 Title: P&ID sludge mobilization sys. 8Q-4Pit

J04-D-012 Sht: 001 Rev:008 Title: P&ID Sludge mobilization system 8Q-1 pit

304-D-013 Shet: 001 Rev:Cl0 Title: P&ID Sludge Mcbilization system 8Q-2 pit

304-D-014 Sht:001 Rev:008 Title: P&ID siudge mobilization system BQ-5 pit

904-D-0158 Sht : 001 Rev:01C Title: P&ID sludge mobilization sys utility water/checmical system and

seal

water systems
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Section 1.2:

PalDs Page

I 304-D-016

Sht:001 Rev:004 Title: P&ID sludge mobilization system utility air system
906-D-010 8ht :001 Rev:001 Title: VF SHIELDING GAS & ARGON GAS SYSTEM P&lID
;OS-D-OIL Sht : 001 Rev:011 Title: P&ID Vitrification Drainage system high level
905-D-015 Sht : 001 Rev:017 Title: P&ID COLD CHEMICAL PREPARATION & FEED SYSTEM
905-D-016 Sht ;001 Kev:018 Title: P&ID COLD CHEMICAL PREPARATION & FEED SYSTEM
9056-D-017 Sht: 001 Rev:017 Title: P&ID COLD CHEMICAL PREPARATION & FEED SYSTEM
505-0'0\8 sht: 001 Rev:01¢ Title: P&ID COLD CHEMICAL PREPARATION & FEED SYSTEM
305-D-019% she (001 Fev:008 Title: P&ID COLD CHEMICAL STEAM & CONDENSATE SYSTEM
. :‘T-_S-C 020 Sht ;001 Fev:0ll Title: P&ID { .J CHEMICAL UTILITY & INSTRUMENT AIR
;05»0-021 Sht:001 Rev:010 Title: P&ID COLD CHEMICAL WATER SYSTEMS
805-D-022 Sht : 001 Rev:006 Title: P&ID COLD CHEMICAL ACID & CAUSTIC SYSTEMS
905-D-023 Sht : 001 Rev:014 Title: P&ID diesei fuel oil transfer system
;U§'E~020 Sht 001 Rey:005 Title: P&ID COLD CHEMICAL FIRE PROTECTION
905-D-02% She : 00} Rev 004 Title: P&ID secondary filter, diesel gen & crane maintenance room
;;;7; 026 She G601 Rev:0D03 Title: P&ID Vitrification facility utility water system
905 -0-027 Sht 001 Fev;004 Title: P&ID vitrification facility non rack cold chemical decon system
;;;TU-:ZO She : 001 Rev:004 Title: P&ID vitrification facility st=am system
. 905-D-029 Sht: 003 Rev:013 Title: P&ID vitr.fication facility instrument & utility air sys
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905-D- 044 Sht 001 Rev:002 Title: VF SFR & CMR HIGH PRESSURE AIR SYSTEM P&ID

905-D-045 Sht : 001 Rev:004 Title: P&ID Vitrification facility instrument rack 3W2-1A
90%-D-045 Sht : 002 Kev:005 Title: P&ID Vitrification facility instrument rack 3E8-7A
905-D-045 Sht:003 Rev:006 Title: P&ID Vitrification facility instrument rack 2N7-6
906 -D-045 Sht:004 Rev:006 Title: PaID Vitrificaticn facility instrument rack 2N6-5
905-D-045 Sht: 005 Rev:005 Title: P&ID Vitrification facility

905-D-04% Shr:006 Rev:004 Title: P&ID Vitrification facility instrument rack 2E9-6
905-D-045 Sht:007 Rev:004 Title: P&ID Vitrification Pacility instrument rack 2W3-2
908-D- 045 Sht:008 Rev:003 Title: P&ID Vitrification facility instrument rack 3E9-7B
905-D-045 Sht:009 Rev:005 Title: PRID Vitrification facility instrument rack 3W7
305-D- 045 Sht:010 Rev:00€ Title: PEID Vitrification facility instrument rack 2N8
905-D-045 Sht: 011 Rev:007 Title: P&ID Vitrification facility instrument rack 3W4
906-D-045% She:012 Rev:006 Title: P&ID Vitrification facility instrument rack 3W5 sheet 1
S05-D-045 Sht:013 Rev:006 Title: P&ID Vitrification facility instrument rack 3Wé
905-D-045 Sht:014 Rev:004 Title: P&ID Vitrification facility instrument rack 3W3
505-D-045 Sht : 018 Rev:002 Title: P&ID Vitrification facility instrument rack 3IwWl
905-D 045 Sht:0l1e Rev:008 Title: P&ID Virrification facility instrument rack 2W4
905-D-045 Sht 1017 Rev: 005 Title: P&ID Vitrification facility instrument rack 2ws
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306-D-045 Sht:018 Rev:005 Title: P&lID Vitrification facility instrument rack 1R10
908-D-045 Sht:019 Rev:001 Title: P&ID Vitrification facility instrument rack 2E10
905-D-045 Sht :020 Rev:004 Title: P&ID Vitrification facility instrument rack 3IWS Sheet 2
905-D-046 Sht - 001 Rev:023 Title: P&lD vitrification facility utility air system
905-D-046 Sht.002 Rev:011 Title: P&IL vitrification facility instrument air system
905-D-046 Sht 003  Rev:013 Title: P&ID vitrification facility instrument air system
905-D-046 Sht : 004 Rev:001 Title: VF P&ID UTILITY AIR SYSTEM
905-D-047 Sht:001  Revi (13 Title: P&ID vitirification facility steam system
$05-D-047 Sht (002 Rev 018 Title: P&ID vitrificacion facility condensate system
905-D-047 Sht:003 Rev:013 Title: P&ID vitrification facility steam system
905.D-048 Sht 1001 Rev:009 Title: P&ID vitrification facility utility water system
9US-D-048 Sht 1002 Rev:012 Title: P&ID vatrification facility demineralized water system
305-D-049 Bht : 00} Rev:003 Tizle: P&ID vitrification facility fire protection systems .
908-D-0%0 Shr: 001 Rev:.007 Tatle: P&ID vitrification drainage system low level
906-D-051 Sht : 001 Rev:009 Title: P&ID vitrification facility potable water system
908-D-N82 Sht ;001 Rev:0i0 Title: Vitrification facility closed loop cooling water system P&ID
905-D-052 §ht . 002 Fev:015 Title; Vitrification facility closed loop cruling water system P&ID
;OS-D-053 Sht : 00} Rev:008 Title: T7&ID vitrific.tion facility non rack cold chem. decon & slurry

system
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905 -D-053 Sht:002 Rev:009 Title: P&ID vitrification facility non rack cold chem decon & slurry
system

905-D-054 Sht : 001 Rev:012 Title: P&ID vtirification facility cooliing tower water system

805-D-0855 Sht (001  Rev:001 Title: VOID PER BON P&ID vitrification facility off gas condensate system

#0S-D-056 §he:001 Rev:006 Title: P&lD vitrification facility vent header system

906-D-057 §ht : 001 Rev:004 Title: Vitrification Rest Rooms P&ID

905-D-058 Sht : 001 Rev:004 Title: PNEUMATIC SAMPLE TRANSFER SYSTEM P&lID

905-D-058 Sht : 002 Rev:000 Title: PNEUMATIC SAMPLE TRANSFER SYSTEA P&ID

905-D~-450 Sht: 001 Rev:006 Title: HVAC air flow diagram vitrification facility

905-D-481 Sht:001 Rev:006 Title: HVAC air flow diagram & P&ID control room

905-D-482 Sht:001 Rev:014 Title: HVAC P&ID vitrification facility

S05-D-452 Sht : 002 Rev:009 Title: HVAC P&lD vitrification facility

905-D-452 Sht:003 Rev:004 Title: VS HVAC P&ID VITRIFICATION FACILITY

905-D-453 Sht: 001 Rev:008 Title: Vitrification facility HVAC chilled water system P&ID sh 1

905-D-4853 Sht : 002 Revi001 Title: Vitrification facility HVAC chilled water system P&ID sh 3

F05-D-454 $ht : 001 Rev:008 Title: Vitrification facility HVAC chilled water P&ID sh 2

905 -E-045 8ht : 021 Rev:003 Title: P&ID VITRIFICATION FACILITY INSTRUMENT RACK 3W8

S06-D-008% She:001 Rev:001 Title: VF EX-CELL OFF-GAS MISCELLANEOUS UTILITIES P&ID

906-D-014 Sht:001 Rev:006 Title: VF MELTER OFF-GAS P&ID MELTER EX CELL OFF GAS SYSTEM
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906-D-015 8ht ;001 Rev:006 Title: VF MELTER OFF-GAS P&ID MELTER EX CELL OFF GAS SYSTEM
306-D-018 Sht : 001 Rev:006 Title: VF MELTER OFF-GAS HVAC AIR FLOW DIAGRAM & P&alD
506-D-01% 8ht : 001 Rev:001 Title: VOID PER ECN VF MELTER OFF-GAS HVAC AIR FLOW DIAGRAM & P&ID
206-D-025 Sht:001 Rev:007 Title:; VF MELTER OFF-GAS P&ID INSTRUMENT RACK 01

906-D- 026 Sht : 001 Rev:006 Title: VF MELTER OFF-GAS P&ID INSTRUMENT RACK 02

906-D-027 Sht: 001 Rev:007 Title: VF MELTER OFF-GAS P&ID INSTRUMENT RACK 02

906-D-028 Sht : 001 Rev:006 Title: VF MELTER OFF-GAS P&l1D INSTRUMENT RACK 02

9506-E-011 Sht: 001 Rev;008 Title; VF MELTER OFF-GAS P&ID MELTER EX CELL CFF GAS SYSTEM
30e-8-012 Sht : 00} Rev:008 Title: VF MELTER OFF-GAS P&ID MELTER EX CELL OFF GAS SYSTEM
806-E-012 Sht : 002 Rev:002 Title: VF P&ID MELTER EX-CELL OFF-GAS SYS

906-E-013 Sht : 001 Rev:009 Title: VF MELTER OFF-GAS P&ID MELTER EX CELL OFF GAS SYSTEM
306-E-016 Sht : 001 Rev:007 Title: VF MELTER OFF-GAS P&ID INSTRUMENT AIR

S06-B-017 Sht 001 Rev:002 Title: VF P&ID OFF-GAS TRENCH
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