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ABSTRACT

Presented herein are the Design Criterias for the High-
and Intermediate-level Liquid Waste Facllity to be
constructed at ORNL.

NOTICE

This document contains information of a preliminary nature and was prepared
primarily for internal use at the Oak Ridge National Laboratory, It is subject
to revision or correction and therefore does not represent a final report, The
information is not to be abstracted, reprinted or otherwise given public dis-~
semination without the approval of the ORNL patent branch, Legal and infor-
mation Control Department,
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1.0 INTRODUCTION

The purpose of this memo is to present sufficient data to initiate
immediately the necessary Cost Estimate, Preliminary Proposal, and Title I
Engineering for the "High~ and Intermediate-Level Waste Facility."

The over-all modifications and additions to the ORNL aqueous waste
system include:

1. 'The construction of two new 50,000-gallon water-cooled high-activity-
level waste storage tanks and a 15,000-gallon pefAd&y-evaporator for
intermediate and high level waste; '

2. The addition of a waste collection facility to serve all existing and
proposed facilities in Melton Valley and tie~in of same to the Bethel
Valley system; |

3. The installation of a facility to guarantee that all low-level process
waste is reduced in activity to levels recommended for discharge to
populations in the vicinity of atomic energy installations.

This report covers the first of these items. A separate report for
Item 2 has been issued as CF-61-5-24, TItem 3 will be delayed about one
year pending the construction and operation of test plants to further
evaluate both the ion exchange and vermiculite absorption methods of process
water cleanup,

A more complete summary of the studies leading up to criteria given in
this memo, and on the drawings referred to herein, is presented in CF-61-5-22,
"A study of Modifications for ORNL Liguid Waste System," by H. O. Weeren,

J. 0. Blomeke, and W. G. Stockdale. '

Current plans are for the ORNL Engineering Department to submit the
Preliminary Proposal to the Atomic Energy Commission on July 1 of this year.
Upon approval of this "Proposal" the Engineering Department will proceed with
Title II Engineering.

As in other projects the latest revisions of AEC Criteria, Southern
Standard Building Code, ACl Standards, AISC Specifications and NFPA BExit
Code applies.

2.0 GENERAL DESCRIPTION OF FACILITY

The proposed High~- and Intermediate-Level Liquid Waste Facility will in-
clude two 50,000-gallon water-cooled stainless steel waste storage tanks for

permanently storing high activif{y-level waste and a lS,OOO-gallon/day
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evaporator for routinely concentrating neutralized intermediate-level waste
and occasionally concentrating high-level waste. The relationship between
the facility and the total plant liquid waste system is shown on Dwg. Cc-34529.
The shaded boxes represent this new facility.

The line of demarkation between intermediate- and high-level waste has
been set at 10 curies/gallon, which corresponds to ~0.1 Btu/hr-gal. This
value was chosen because 1t was thought to be the maximum activity which
can be safely stored in the six existing 170,000-gallon concrete waste storage
tanks. It has been calculated that these tanks, which are uncooled, can only
dissipate about 17,000 Btu/hr through the surrounding earth from boiling
solutions.

2.1 Brief Description of Process and Equipment

At the present time there are no facilities at ORNL for the permanent
storage of high-level aqueous wastes (> 10 curies/gallon). Admittedly, small
to moderate quantities of neutralized higher level wastes can be stored in
the existing concrete tanks if they can be diluted by the present tank con-
tents to < 10 curies/gallon. The proposed 50,000-gallon tanks will be capable
of storing acid waste with activities up to 2800 curies/gallon which will
generate about 32 Btu/hr.gal if produced from 6-months' cooled high-burnup
uranium. This is based on the Ffilling of the tank in 2-1/2 years and
represents a daily average input of 55 gallons. A second tank is provided as
a standby to recelve the contents of the first tank in case of leakage. Each
tank will have a cooling capacity of LQU,C00 Btu/hr; 320,000 Btu/hr capacity
in the form of external cooling pipes and €0,000 Btu/hr capacity in internal
coils. Both tanks will be served by a common reflux condenser with a capacity
of 450,000 Btu/hr to provide cooling in the event of a cooling coil failure.
The remainder of the off-gas system is shared in common with the evaporator
and its auxiliaries. ‘

The proposed 15,000-gallon/day intermediate-level evaporator will be
capable of evaporating high-level wastes to an activity level of 2800
curies/gal (at 6 months' cooling), but will be used primarily for the
volume reduction of supernatants from the present concrete intermediate-level
waste tanks. These supernatants will no longer be routed to the seepage pits
in Melton Valley. This stream has an average composition of 0.3 i NaNO3-u
0.2 M NaOH and an average activity of 10 millicuries/gallon. The design is

based on a 10:1 concentration factor for waste of this composition. The



waste will be pumped and/or jetted batch-wise from existing waste facilities
w0 o new evaporator feed tank. The evaporator will have a steam coll to serve
as a roam breaker and an impingement baffle incorporated internally. The
overhead from the evaporator will be filtered in a Yorkmesh filter similar
to the unit described in BNL-121 and then will be condensed in a stainless
steel condenser serviced by recirculated cooling water. The condensate,
normally containing < 10 microcuries/gallon of activity, will be sent to the
existing equalization basin. If it contains higher activity levels, 1t will
be returned either to the evaporator for reprocessing or to W-5 for storage.
Honcondensables will be scrubbed with caustic solution, heated, and then
filtered before being dishcarged through a 6-in., VOG line comnnecting to
tne 3039 VOG system near Bldg. 3505. The VOG system is shown schematically
on D-SK-Jl. The evaporator concentrates will be returned to the concrete
tenks if < 10 curies/gallon.

Material, heat, and activity balances for the system are shown in
Dwg. B-34607. Engineering flowsheets are shown in D-34530, D-34549 through
D-34552, and D-34621.

2.2 3Brief Description of Location and Structure

The proposed facilities will be located in the excavation made for the
abrogated 2527 building as shown on E-34618. The decision to use this site
was based on its proximity to the present waste facilities and the savings
which accrue by use of an existing excavation, much of which already has
poured concrete foundation pads. Existing concrete elevations will be used
as much as possible with a proposed layout shown on E-34525,

The facility will contain three process cells with the following inside

dimensions:
Evaporator Cell - Cell I 14 x 26 x 20 ft deep
Condenser Cell - Cell II 14 x 8 x 12 ft deep
VOG Cell - Cell III b x 8 x 11-1/2 £t deep

These cells, the combination valve and pipe tunnel, and the ventilation
filter pit constitute the primary containment zone. Containment criteria
will conform to present plant standards for high-level beta-gamma containe
ment. The valves necessary for alternate routing of waste streams is shown
on C-34260. The ventilation exhaust filter pit will be external to the
building since the secondary containment is part of the filter changing

apparatus.
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Te secondary containment zone--all the building exclusive of the cells--
consists of:

1. A change room and operating area, 16 x 55 x 14 ft high south of the
building;

2. A crane bay, 18 ft high, over the removable roof slabs for cells I, II,
and III serviced by a 20-ton gantry crane;

3. A sample gallery service area, 12 x 25 x 9, on the north side over a
portion of the high-level cell.

The crane bay will have a telescoping truck door at the west end and
will have tracks for the crane extending 20 ft outside the building. A
finned water-to-air heat exchanger, LR~-DWG-57135, will be located south of
the building.

3.0 ARCHITECTURAL AND STRUCTURAL

3.1 Persomnel Access and Containment Zones

Area Personnel Access Containment Zone
High-Level Tank Annulus No normal access Privary
Cell I No normal access Primary
Cell II, II, Pipe Tunnel Very limited Primsry
Sample Room Limited Secondary
Crane Area Limited Secondary
Operating Area Unlimited Secondary
Change Room Unlimited Secondary

in emergency access hatch, covered by the Sample Room, is provided to
each storage tank for entrance. Cell I will be entered only after extensive
decontamination. Access to Cells I, II, and III is by means of removable
roof plugs. These plugs should be sized so that the largest egquipment itenm
in each cell can be replaced.

Current thinking indicates the personnel in the facility at any one

time will be:

Shift Normal Maadmum
ha12 1 2
12-8 1 2
8-k 2 5
Total L Total 9
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The change room will be divided into a locker section and a cleanup
section. All normal access to the facility must pass through both sections.

A personnel monitoring station will be located where one leaves the cleanup
station to enter the locker section. In the locker section, lockers for 5
men, clean protective clothing bins, and a clean towel bin will be provided.
Toilet facilities, showers, and soiled laundry bins will be in the cleanup
section.

The operating area will contain the instrument penal. Greater than $0%
of all normal operations will be controlled from this area. The instrument
details presented on the engineering flowsheets will be used by the Instrument
Department to obtain, first, the necessary data for the cost estimate and then
for detail design such as the panelboard layout. The instrument estimate will
not include the piping runs from the panel to individual equipment items. Certain
critical readings will be telemetered to a central monitoring station to be built
north of Building 3026. The cost estimate should include this telemetering
cost item as a separate unit until a firm decision on how this operation is
to be charged. The points telemetered are listed, using engineering flowsheet
nomenclature, in the Appendix.

The Crane Area and the Sampling Room over the High-Level Storage Cell
will ve limited access areas. These areas will contain the equipment which
could conceivably allow some activity to breech the cells, i.e., samplers
and piping tie-ins to the cells. Cold equipment may also be located in these
areas, i.e.,, the two cold makeup tanks ML and M3 and service headers. A
possible sampling method is shown on D-34276. This concept is a modification
of the Thorex sampling system. The transfer station indicated is a necessary
additvion since shielded carriers will have to convey the samples to the
Analytical Laboratory.

3.2 Structural Requivements

The cell block structure shown on E-34525 provides the radiation shield-
ing necessary to insure safe working conditions in the secondary containment
zone. The shielding calculations are shown in the Appendix of CF-61-5-22,
The wall thicknesses indicated on the drawing are for normal concrete.

This structure should be capable of withstanding Q00 lbs/sq ft of shock
pressure. The removable roof plugs will be supported by the cell struciture.

The floor loading for the various areas in the secondary containment

zone pose no problem. Cart movement of a 2500-1b security file is the most



severe usage for the change room, operating area, and sample room. The floor
loading of the crane area is set by the cell block structure requirements
plus the gantry crane.

The potential of an area to become contaminated should be reflected in
the design of the various surfaces encountered in the building. Every effort
shall be made to minimize all forms of cracks and crevices and porous surfaces.
Lach individual area shall be designed as air-tight as possible to confine
contamination in the event of an accident. The interior surface finish
requirements for floors, wainscoat, wall and ceiling are presented in the

table below:

Area Floor Walnscoat™ Wall & Ceiling
Cell I 1/8" stainless steel  ]1/16" stainless steel E
Cell II 1/8" stainless steel 1/16" stainless steel E
Cell III 1/8" stainless steel 1/16" stainless steel E
Sample Room VT - v
Crane Area EF - v
Operating Area VT - v
Change Room QT ot L
Hi-Level B

Storage Tanks,
External Surface Outer Tank

SUp L', 6", 6", and 5'-6" for Cells I, II, III, and Change Room, respectively.

33 - stainless steel liner installed with liquid penetrant inspection of all
exposed weld surface.

E - Dpoxy coating (without Fiberglas reinforcement) Amercoat 7L4S, or equal.
EF - Fiberglas reinforced epoxy coating, Amercoat T4S, or equal.

V - Vinyl coating Amercoat 33HB (with 86 Primer), or equal.

Vi - Vinyl asbestos tile.

QT - Quarry tile.

GT - Structural glazed tile.

L - Decorative paint.

B - Koppers Bitumastic
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4.0 VENTILATION SYSTEM

All ventilation air flows are from cold to potentially warm to hot
areas as shown on D-SK-81. The vessel off-gas, VOG, also shown on D-SK-81,
© system is regulated so as to maintain at least l~l/2 in. of water negative
pressure in the process vessels. The ventllation system is regulated to
maintain about 1 in. of water negative pressure in the cells and less
in the secondary containment zone.

Fresh air intakes shall be equipped with automatic closing dampers,
filters, and heating coils. The air conditioning for the operating area
shall also be equipped with cocoling coils. All components shall be de=~
signed for the following extremes for intake air:

Summer, 95° FDB, 77° FWB

Winter, OCF
The operating area is to be maintained at 76°FDB + 2°F and 509 + 5% relative
humidity in the cooling season and a maximum of 55% the remainder of the year.
The remainder of the secondary containment zone should be maintained at about
60°F in the wintertime.

Cell air intakes located in the crane area shall be equipped with a manual
adjusting and shut-off damper (for filter change purposes), a backflow preventer,
and a roughing filter. The duct shall have sufficlent change of direcition while
passing through the concrete shield to minimize radiation beaming.

Cell air shall be exhausted via a duct originating near the floor and
rising through the wall to the horizontal exhaust duct shown on E-34525. The
riser inside of each cell should be constructed of 18-8 stainless steel. The
horizontal duct should be sized for 8000 cfm total flow. The individual ducts
should be sized so the cell will essentially be at the horizontal duct pressure
at the flows shown on D-SK-81 and the riser for Cell I at 8000 cfm, Cells II
and III at 4000 cfm to have about 1 in. pressure drop.

The pressure controls for the complete system shall be such that all
closed cells will be at 1 in. water negative pressure and the secondary
containment zone at 0.05 to 0.15 in. water negative pressure. In addition,
the controls will be integrated into the building sram system in such a
way that the secondary containment areas can be increased to a value of
0.3 in. when the scram system is actuated.

The engineering flowsheets indicate pneumatically transmitted recording
systems to record Cells I, II, and III negative pressure. In addltion, similar

instrumentation shall be provided for the Crane Area and the OQperating Area.
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A filter pit for the ventilation exhaust shall be located outside the
building near the southeast corner. ‘The pit shall be designed to provide
two parallel filter banks. ZEach bank shall have both roughing and absolute
filters.

The VOG and CV exhaust lines are shown connecting to existing lines to
the 3039 stack on Dwg. E-34618.

5.0 EQUIPMENT

5.1 MaJjor Process Equipment

The major process equipment items are:

Al - evaporator feed tank and high-level waste diversion tank

A2 - evaporator, normally for neutralized intermediate-level waste,
but alsc capable of concentrating acidic high~level wastes

A3 - vapor filter to obtain the maximum decontamination factor (D.F.)
from evaporator overhead to condensate. This unit is patterned on
Brookhaven National Laboratory data partially covered by BNL-121.

Al - condenser for vapor from A3.

A5

Bl

Cl & C2 - high~level waste storage tanks.

These items are located as follows:

Cell T - Al and A2

Cell IT - A3, Ak, and A5

Cell IIT - Bl

condensate monitoring, surge, and diversion tank.

emergency condenser for high-level waste storage tank off-gas.

Buried - Cl and C2, each inside a stainless steel clad mild steel tank.
Each of these items will be fabricated from 3041 stainless steel. The

fabrication quality, with particular attention to welding and testing, will
be equivalent to that illustrated by Specification CT 1.1, "Specification for
Welded Type 304L Process Equipment," which is included in the Appendix. The
Engineering and Mechanical Division Specification PS-13 might also be con-
sidered a quality guide.
Information on the individual equipment items is presented:

Engineering Flowsheets

Unnunmbered sketches in Appendix

C-34280, C-34619, LR-57118
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Equipment Engineering Appendix
Itenm Flowsheet Sketch Other

Al D-34530 Yes External coil shown on Appendix
Sketch attached as shown on LR-57118

A2 D-34549 Yes Internal impingement baffle shown
on C-34619, conductivity probes on
C-34280

A3 D-34550 Yes BNL-121, "Semi-works Vapor Filtration"

A D~-34550 Yes

A5 D-34550 Yes

Bl D-34552 Yes

Cl & C2 D-34551 Yes Sparger shown on C-34619, external

coils on LR-57118

5.2 VOG Equipment
Scrubbing of vessel off-gas, VOG, is still under study by the Operations

Division. Their studies could conceivably add to the caustic scrubber shown
on D-34552, The items shown on D-34552 are:
B2 -~ Caustic scrubber for removing of nitrates when aclidic wastes are
evaporated. Present plant practice is to run caustic scrubbers continuously.
B3 - Caustic surge tank calls for a horizontal 304L stainless steel tank
to minimize required headroom.
B4 - Chempump Model 3/kS.
5.3 Other Egquipment

¥l and M3 - 55-gallon stainless steel tanks equipped with agitators for

makeup or surge use in crane areas.

Cooling water recycle - see LR~-57135

Waste water monitor will be based on the latest information from the
Instrument and Controls Division. The unit now in use was designed by
R. K. Abele and F. E. Gillespie and is capable of a full-scale reading of
approximately 100 cts/min/ml of beta or gamma depending considerably on the
energy of the radiation. The use of ultrasonic energy for removing activity
from the Geiger tube and the monitoring cell walls is illustrated on LR-51256.
The pump shown to circulate waste water through this monitor is a Viking
two~stage. gear pump. A proportional sampler is activated by flow recorder-

controller in the unit.
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A sampling concept is shown on D-34276., This system is a modification
of the Thorex system to allow for the local conditions; particularly, the
necessity for shipping samples to the analytical laboratory in a shielded

carrier.
6.0 PIPING

6.1 General

Process piping and the service headers tying into the process are shown
on engineering flowsheets No. 1 through No. 5 - Dwgs. D-34530, D-3L5hg,
D-34550, D-34551, and D-34552. In addition to the service headers shown on
these drawings, the following systems are required:

Fire Protection System

Hot and Cold Potable Water

Low Pressure Steam for Ventilation Air Heating

Sanitary Sewer {Change Room)
The instrument alr header for all the instruments indicated in the engineering
flowsheet will take its supply from the indicated bullding air header as
specified by the Instrument Division.

‘Attention must be given in the design of pipe runs to sealing against
alr leakage where the piping system penetrates from one portion of the build-
ing to any other. In addition, sleeves from the Crane Area to the cells must
consider radiation as illustrated in the Appendix. These sleeves are cast
into the concrete during construction and twenty per cent (20%) excess for
each size should be provided up to six of one size for one cell.

In general, all building service supply mains, pressure reducing
stations, flow measuring devices, and other associated equipment will be

located in the Crane Area either north or south of the gantry crane tracks.

6.2 Process Piping

The engineering flowsheets specify all process piping. On these
sheets and the attached piping list, the line numbering system illustrated and

explained below has been used.
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Al o2 A 2
Lw-& inch

- Specification

— process line:
01 to 19 - process
20 to 39 = service

4O to 59 - pneumatic instrument

60 to 69 - electronic or electrical

i .

point of origin
Specification: ,
A. All welded 304L stainless steel pipe, example of detail specification,

included in Appendix;
B. For electronic and/or electrical runs such as stainless sheathed thermo-

couples and stainless-in-cell conduit. Junction boxes are located outside of
cells.

C. For pneumatic instrument lines using tubing, tubing connectors and
tube-to-pipe adaptors. The sleeve into the cell and all runs inslde the cell
are stainless. Plastic tubing may be used in the secondary containment areas.

Piping in the secondaxry containment zone follow standard industrial
practice with speclal alr-sealing attention where the pipe passes through

walls separating areas.

6.3 Miscellaneous

6.3.1 Safety Showers with Combination Eye Wash. Three such units are
required; one in Sampling area, one in Crane Area, and one in the Operating
Area.

6.3.2 Drinking Fountain. One located within the Operating Area should

suffice.
6.3.3 Hose Bibs. Three l-in. size are required for cleanup operations:

two in the Crane Area and one in the Sampling Area.
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6.3.4 Fire Protection. All interior spaces in the building, except the
cell interiors, shall be served by fire protection facilities as follows:
(a) A wet type sprinkler system conforming to the latest

standards of NFPA No. 13 and shall include s monitor with connections to the

existing ORNL fire alarm system.

(b) A system of standpipes and hose cabinets located throughout
the building so as to serve single level floor areas and not to exceed 95 ft
from the nearest cabinet. All standpipes and hose cabinets shall conform to
standards NBFU Pamphlet No. 14 and ORNL Dwg. C-20788.

(¢) Auxiliary fire alarm boxes shall be installed adjacent
to each hose cabinet along with the required alarm equipment for the wet
type system. .

(d) A Siamese type Fire Department connection shall tie into
the standpipe and sprinkler systems above ground level where the main enters
the bullding. This location must be accessible to the Fire Department. A
valve with post indicator shall be installed at least 20 £t from the face
of the building. No donnections other than fire protection purposes shall
be permitted dowmstream from this valve. All outside water supply shall con-
form to Factory Material Engineering Division Specifications.

(e) Potable water from the existing ORNL plant distribution
system shall supply the fire protection system.

6.3.5 Underground Lines. Drawing E-34618 shows possible runs of all
underground lines called for by the Engineering Flowsheet and the runs illustrated

are not necessarily the best course for any particular line. This drawing
supersedes the information in F. E. Harrington's April 6, 1961, letter to
J. A, Murray, Jr. In lsying out these lines, the ORNL Atlas and the drawings
listed below are good references. The connections to bring high-level waste
from 3019 and 3517 are shown from W19 and S324, respectively. The line from
219 to W19 is shown on:

D-32204 - Plot Plan

D-32205 =~ Profile

D=32206 - Sections & Elevations

D-32210 ~ Junction Box 1

D-32211 -« Junction Box 2

D-32214 - Junction Box 3
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The +thinking is W19 will be the 3019 monitoring tank. At this point the
waste must be monitoréd and its disposition to the high-level evaporation and
storage or 3517 feed decided. No firm decision that this plan will be used
has been reached. For the Cost Estimate, the length of run and the necessary
tie-ins should be equivalent to any plan finally adopted. S324 is the 3517
waste disposal tank. Present plans are for the current discharge to W5 to be
valved so that waste may be routed to W5 or to the high-level storage. The
two lines carrying feed to the evaporator from W5 and concentrate to the
concrete storage tanks are shown on D-34620. Drawing D-19809, "Alterations
to the Tank Farm Transfer Lines," shows the present Moyno pump and valve
pit one of these lines must tie into. Schematic Drawing C-34620 shows the

valve arrangement required at this facility.

7.0 ELECTRICAL
T.1 General

The main distribution and load center for the building electrical system
shall be located in the operating area.

All in-cell electrical systems shall be of vapor-tight construction.
Normal construction will be used for the remainder of the plant.

No wireways, distribution or bresker panels are to be located within
any cell. The necessary wall or other surface penetrations both here and
between secondary containment zones will consider the need for containment
air seals and possible contamination cleanup.

7.2 Lighting and Wall Receptacle Requirements
Lights shall be installed to provide the 50 and 30 ft candles at work-

ing elevations in the Operating Area and the remainder of the plant, re-

spectively. Duplex wall receptacles, 15 amp, shall be provided as follows:

Area 220 v 1106 v
Change Room | - 3
Operating Area 1 3
Sample Area 1 2
Crane Area L 8

The BEngineering Department will determine if regulated constant 110 v wall

receptacles are required for hand and foot counter, air monitors (CAM's),

and monitrons.
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7.3 Welding Receptacles

One 60 amp, 440 v, weatherproof receptacle shall be located in each of
the following locations: (a) Operating Area, (b) Sample Area, (c) east

end Crane Area, and (d) west end Crane Area.

7.4 Special System
(a) Fire Alarm System. The fire alarm system shall be master-auxiliary

Gamewell type with master at main entrance. Annunciator and dualarm cabinet
are used. Master box is to be Gamewell No. 9000 surface or No. 9103 flush,
three-fold, non-interfacing for 48-volt supply. Code wheel will be supplied
by ORNL. Auxiliary boxes are to be Gamewell No. 911k surface or No. 91148
flush. Annunciator is to be as per attached Dwg. D=-26450 manufactured by
Gamewell. Duralarm evacuation horns give complete coverage of personnel
areas. The entire installation 1s to be in accordance with NFBU requirements.
(b) Intercom System. A radially designed conduit system shall be

furnished connecting the areas listed below. It shall be a master=-call type.
Change Room
Operating Area
Crane Ares
Sampling Area
(¢) Telephone System. A conduit system (with pull wires installed)
for the Bell Telephone System shall be designed with outlets within the Operating

Ares..

(d) Evacuation System. A condult system with radial speaker distribution
is to be designed for the evacuation P.A. system (installed and maintained by

Bell Telephone). This éystem shall be tied into the building emergency scram
system. When the emergency scram button is actuated, the evacuation of all
bullding personnel and the ventilation changes outlined in Sect. 4.1 shall
oceur simultaneously. '

(e) Emergency Lighting. Emergency lighting shall be designed for safe

shutdown and evacuation utilizing self-contained, portable, self-charging and
automatic initiation battery-powered lamps.

(f) Electrical Power. All known power users are:

30 hp fan and pumps - récirculating water system
Chempump - VOG scrubber liguor
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Viking pumps - monitoring process water
Two agitators - makeup tanks
Drive for gantry crane

Capacity for about 20% increase should be provided.

8.0 INSTRUMENTATION

The Instruments and Controls Division is responsible for the detail
engineering, including cost estimates for all instruments needed for this
project. Part of this phase is discussed in Sect. 3.1 discussion of the
operating area.

The engineering flowsheets are a guide to the bulk of the required
instruments. The nomenclature and symbols used follow I&C Standards. In
addition to the items shown on these flowsheets, the following should be
included:

(a) Pneumatic flow recorders for continuously monitoring the total
flow of major building services including VOG and cell ventilation exhaust.

(b) Emergency scram system designed for manual, as well as automatic,
actuation upon loss of negative pressure within the cell exhaust duct. The evapo-
rator steam will be shut off when this signal is actuated.

(c) Two persomnel and background monitors (one a H&F unit).

(d) Four area beta=-gamma monitors.

(e) One personnel alpha monitor.

(£f) Two beta-gamma CAM's.

(g) A process waste monitor in the process waste system just below
vhere this facility discharges into present waste system. This instrument
will be the unit now being developed under D. J. Knowles. A flow recorder
and proportional sampler is an integral part of the "package."

(h) A list of points to be telemetered to the new plant monitoring
center is included in the Appendix.

(3) ORNL-1513 sums up earlier experience with foam indication for

waste evaporators.
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APPENDIX A
Evaporator Feed Tank (A-1)
Capacity 6500 gallons
Size 10 £t dia x 10 £t high
Material 304L stainless steel
Cooling Coil 2o £t of 1-1/2 in. pipe, externsl to tank

Purpose -~ The evaporator feed tank will be used as a feed tank for the
evaporator and as a hold tank for sampling and adjusting high-level wastes
prior to transfer to the waste tanks, |

A coil will be welded to the outside of the feed tank so that the
temperature of the waste solution in the tank can be kept suitably low and so
the tank can be Heated for decontamination. With the coils welded to the out-
side of the tank a leak in a coil will not provide a path for the escape of
waste solution outside the cell; hence, no secondary cooling system will be
needed. 280,000 Btu/hr is the probable maximum heat load that will have
to be removed from the tank.

Evaporator (A-2)

Size 10 £t dia, 12 £t high

Feed Rate 600 gal/hr

Boil-up Rate 4500 1b/hr

Heat Load 4.8 x 105 Btu/hr

Material 3041 stainless steel

Coil 6 permanent coils totaling 550 ftg of heat

transfer area
Purpose -~ The evaporator will be used primarily to concentrate the
intermediate-level alkaline waste solution from the concrete waste tanks.
At some future date it may be used to concentrate acidic high~level waste
solutions. Operation will be semi~batch, with a periodic discharge of the
evaporator bottoms when the bottoms concentration reaches the maximum feasible

value - probably at a 12 to 1 concentration factor.

De-entrainer
Size 3 £t dia, 17 in. high
Passage width 5/16 in.

Pressure drop (at 600 gph feed) ~ 10 in. of water

Smallest particle completely removed - 4.2 microns

Purpose - The de-entrainer will\remove the large particles of entrained
liguid from the wvapor produced in the evaporator. The design of the
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de-entrainer is developed at Savanndh River on high-velocity
impingement caps. The de-entrainer will be built as an integral part
of the evaporator.
Entrainment Filter (A-3)
Size 4 ft 6 in. dia, 4 ft high
Bed material Stainless steel Yorkmesh, 0.0045 in. wire dia

Purpose - The filter will remove the micron and submicron sized entrained
liquid droplets from the vapor stream. The filter will be mounted outside the
evaporator cubicle and will consist of a2 thick bed of Yorkmesh made from
small diameter wire. It will be similar to the filter used by BNL on their
low-level waste evaporator. From results obtained with the BNL filter, a
filter decontamination factor of approximately 1000 is expected. Heat losses
from the filter assembly should be great enough to condense a small fraction
(1 to 2%) of the vapor flowing through i1t, thereby providing a continuous
washdown of the mesh and preventing any buildup of solids. The filter
assenbly will be designed for easy replacement of the mesh. The expected
pressure drop is 15 in. of water.

Evaporator Condenser (A-4)

Size 2 £t dia, 7 Tt long
Duty 4.5 x 106 Btu/hr
Area 600 sq Tt

Cooling water required 360 gal/min at 130°F

Purpose - The condenser will condense the vapor from the evaporator.
Condensate Catch Tank (A-5)

Size 3 £t dia, 3 £t high

Volume 150 gal

Purpose - Condensate from the condenser will be collected in the catch

tank and from there will normally drain to the process water drain. A monitor
will measure the activity of the condensate and, 1f this activity exceeds a
pre=set value (10'5 curies/gal) will actuate an alarm and close a valve in the
process water drain line. The catch tank will then be drained back to the
evaporator until the upset that caused the high condensate activity level
has been corrected.

When high-level waste is being evaporated the condensate will contain
too much activity to be discharged to the process water drain even under
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the best of conditions (a D.F. of 107). In this case the condensate will
be Jetted to the concrete waste tanks.
Make-up Tank (M-1, M-3)

Volume 55 gallons

Number Required 2

Purpose - The addition of small quantities of reagents that may be
required will be done through the make-up tanks. Tank M-1 will serve the
evaporator and feed tank and M-3 will serve the scrub liquor surge tank.
High-Level Waste Storage Tank (C-1, C-2)

Volume 50,000 gallons
< Sige 10 £t dia, 85 £t long
Expected heat load 116,000 Btu/hr
M  Maximum heat load 400,000 Btu/hr
Cooling system External Coil, 1900 ft of 1-1/2 in. pipe

Internal Coil, 700 ft of 1-1/2 in. pipe

Purpose - The waste tanks will be used for storage of high-level acidic
waste solutions. One of the tanks will serve as a spare if leakage should
occur in the first temk. Each tank will be contained in a slightly larger
tank (11 ft dia by 86 ft long) fabricated of stainless-steel-clad mild steel
and buried under 9 ft of earth. The outer surface of the outer tank shall
be coated with Koppers Bitumastic.

Each tank will be cooled by two sets of cooling coils, one inside and
one outside the tank. The cooling coils inside the tank are intended for
emergency use only and will not be connected to a cooling water supply or
drain. The ends of the coil will be brought outside the tank and above
ground and capped off. The internal coil will be a staggered arrangement
of 1-1/2 in. pipes running the length of the waste tank at about 1 £t off
the bottom. AdJjacent lengths of the coil should be spaced 1 ft apart
horizontally and 6 in. vertically.‘ Seven runs of pipe will be required
for a total length of 700 ft. ‘ |

The. cooling coils outside the tank will comsist of lengths of 1-1/2 in.
pipe welded horizontally along the outside of the tank. There should be
nine lengths of pipe spaced 1 ft apart on the bottom and lower sides of
the tank and five lengths of pipe spaced 18 £t apart on each upper side.

The bottom lengths are to be piped so that cooling water flows through
three coils in parallel, each coil consisting of three lengths of pipe.
On the upper sides the flow will be through five lengths in series.
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Ten spargers will be installed in each waste tank. The spargers will
be designed for an air flow of up to 10 cfm each. The air lines supply-
ing the spargers will be brought out through the tank and capped off
except for the lines supplying the spargers at each end of each waste
tank.

Emergency Condenser (B-1)

Size 18 in. dia, 7 ft long
Duty 4.5 x 10 Btu/hr
Ares ‘ T0 sq ft

Purpose - The emergency condenser will be used to condense any vapor
generated in a waste tank should a failure of the cooling system occur.
Since the cohdenser is intended for emergency use only, it will not normally
be operated.

Scrubber (B-2)

Size - 15 in. dia, 7 ft high
Vapor Flow 150 cfm
Liquid Flow 11 gal/min

Purpose - The véssel off-gas from both the wasie tanks and the
evaporator system will be scrubbed with a 5% caustic solution before being
filtered and discharged to the laboratory off-gas system. A six foot height
of wetted packing and a 1 foot height of dry packing for dé—entrainment will
be provided. :

Serub Liquor Surge Tank (B-3)

Size ‘ 2 £t 6 in. dia, 4 ft 6 in. long

Volume 165 gallons

Purpose -~ The scrub liquor surge tank holds the caustic scrub solution

used in the scrubber. The solution is periodically jetted to the evaporator
and replaced with fresh solution.
Closed Cycle Cooling Water System (Fig. 1)

Flow . 360 gal/min

Duty b.5 x 10° Btu/hr

Cooling Water Temperature 160°F In, 130°F Out

Purpose - The closed cycle cooling water system will provide cooling

water for the evaporator condenser. It will consist of a 700-gallon stainless
steel surge tank, two 350 gal/min stainless steel pumps (one to serve as a
spare), and an air-cooled‘heét exchanger, The heat exchanger will be a
standard industrial model approximately 12 ft by 13 ft by 10 £t high.



UNCLASSIFIED
ORNL-LR-DWG 57135 Ri

Air Cooler Similar to Trane OC-6

_ 4.9 x 106 Btu/hr Heat Load 130°F
160°F [P 15-1/2 x 15-1/2x 10 -Wx Lx H | "]
330 GPM, ~ 30 hp Fan
750-Gallon
Surge Tank
Centrifugal Pumps
Flooded Suction
A421A3 20 psi Discharge
330 GPM A420A3
From ‘ To
D-34550 D-34550

T

Fig. 1. High and Intermediate Level Waste Facility - Schematic Cooling Water Recycle,
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VAPOR
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ORNL-LR~Dwg. 58843
Unclassified

CONDENSATE

{/‘ RETURN

ENTRAINMENT OEPARATOR FOR EvAPORATOR

OverAtle Diamerer

HerouT

PASSAGE WIOTH

AP AT 300 GPH EVAPORATOR FEED
SMALLEST PARTICLE COMPLETE LY WREMOVED
AP AT LOO GPH EvAPoRATOR FEED
SMALLEST PARTICLE COMPLETELY REMOVED
MaTeERIAL

-

3 FT

I'T inenES

5/, inch

Q.85 INcHES WATER

(6 MicRons

1O INCHES WATER

4.2 MICRONS

304 L STAINLESS STEEL
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F- _ Unclzssiﬁe
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ORNL~-LR-Dwg. 58845

Unclagsified
. o
/ i
? < | =
P
EvaroraTor Conpenser (A= 4)
Du*j - 4.5 5 10° am/‘h
Avex - OO fit*
lemﬂ = ln ﬁ'
N “
Tobe size . 3
. Tube number . S20
Rress uve Ovor (varov gic’e) . 0.5 inches water
Cealine Watee vat?u(veq( - 260 'if‘/md\ @ \30°1FF mlel
Nozz%eﬁ - " vepaor et
14" condensale autlet
2" vent

3" coolie water wlet
3" wolie wates outlet
Maievial of Conetruction - 3oy L stowmless steel
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Unclassified
~ To VeNT Conpensare CavcH TANK (A -§)
anroRI ]
: DiameTer - 3 Fr
VZ?S’ ; c.ﬁgg\usm i{li\iH:E : IZOFTGAL
7o X % ' NormaL Q 6 N = - ! L
‘VAPORATOR i l PERATIN owume o %A"
Jets - L 3
J INSTRUMENTS - Lever INOIQATION
- ,..._—] TEMPERATURE INDICATION
— No zZLES - ) )" BoTTom OUTLET
¢ ! %" BeTrom, OUTLET To MONITOR
WERTLOW "
To ! Iz FEEO FROM ConNDENSER
AFORATHR 2 %" ULNES To JETs &
| %4 FRoM Sump JET ®
! %" SAMPLE LINE
I 2" SPARGER
! 1" VENT
] %" RETURN FROM MoMiToR
! 1" OVERFLOW
MATERIAL - 304 L STAINLESS STESL

To Frocess
WASTE b
SwsTEM
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ORNL-LR-Dwg. 58847
Unclassified
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(B-1)
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- b #
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- 30 ™
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1" coolng water oullet
- 3ou L stawmless steel
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Unclassified

TARLS

toAnivLis 1\ hog -

TATAQYS RONVLINT
Mwlayg 0! -

Q0 wood |

4

HON1 | -

wad O ~
AALL3IN 1333 O -
L3333 L -

SAMINL G -

(c-a)

d&@@ncum

N —c—=

ST

NT
ovnbn

WisALYW B e
S NIVADVd
Mmool annbin
MOT4 BOQWA  ENItuwwIg]

ey I

Log
avndy
VVIG

H

rVHdg
1HOV3Y QIHOMY ,au.rﬁ.w/ -——]
LHDVIN
a3LAWVIQ
ino Sv9

t
|
M




-3]-
3 ORNL-LR-Dwg. 50849

Unclassified
v Feeo l FRom
ENT ~From l ;\:t.acl:a'r \ sump
OOATION JET
Kevadea
7o A-2 <
=
e
7o REQARCULATING
Pume

Scrud Liquor Suree Tanx ( 8'3)

Diamerer . Q2 'k Fr
LENGTH - Yy Yo FT
ToTAL VorLume - 1685 oA

OPZARATING VOLUME . 1 30 oAL
JeT - 1 3y
INSTRUMENTS - Lever InOicaTion
Density INDIcATION
TEMPERATURE JINDICATION
NozzLES . Y%' BotrTom DISCHARGE

i

I 1" VENT

! [ JET SucTioN

| 1"  FEEO FROM SCRUBGER
I %  SAMPLER LINE

I ‘2" REAGENT ADOITION

| 34" FROM Sump TET

MATERIAL . Bo4L STAINLESS STEEL
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Unclagsified
Qacu‘::\é OFF = BAS S /Acce 55 Pieg (12* 0.)
Lar t‘L-t orf- GAS
INE
’\, ﬂ ‘ l SPARGER
A N ' T \
. / Taansrer I - )
7 \ D)
¢ e 1 i\
- I wweore ' E o]

wif
Y

Py 7

EKTERNAL/
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Coouing CooLne
Cow Corw

Hiew Lever Waste Srorace Tank (G-1, ¢-2)

DiamegTeR - 10 rv
Lenct - 188 er
Toraw Nowume - S0,000 6au

OreraTiNG Volume -
ExpecTeo Hear Loap -
Masimum Heat Loap -
INTerRNAL coiL -

ExTERNAL CoiL - 19 LencThs oF 1% Pwe (~ 1900 #7 voTtal)
CoRROSION ALLOWANCE - Vg "
Nopma L OFF- GAS Flow - Y erm
EMERGENCY OFF-GAS Flow - 85 <fm
NomaeR of SPARGERS = 9  (Aw 8ot 2 ARE OI5CONNECTED)
JeTs | Q- 'h" suemercED
INSTRUMENTATION - leven, Density , TEMPERATURE
Nozzwes « 10 %" SPARGERS
~ 2 1" STeam NLETS To TJETS
QL I'” JET OUTLETS , on& <SAPPED
I " Feeo LINE (SpPARre)
! 2" FEED L'NE FrRom VALVE PIT
I 1'%" Feeo WINE FRom OTHER TANK
I |* FEED LINE FROM SUMP
1 2" oFr GAs LINE
I I'h” FEEOD LINE FROM A-!
2 3% SAMPLING VINES
2 1Ma" CooLine  WATER LINES

40,000 oAt

1, 000  ®tfug

§OO, 000 B™/ir

7 LlencrHs of Vh" piee

(~ 700 p1 TorAL)
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T VENT

Unclassified
| Maxe - o Tank (M-I, Mm-2)
Vowume - 585 cao
Frocess
WATER -\1 INSTRUMENTS - LevEw INUICATON
ADDITION .
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| 1" YENT
! '"Y  WATER ADODITION
! " REAGENT AODITION
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Jet
A1-J1
Al-J2
A1-J3
A1-Jh
Al-J5
A1-36
A2-J1
A2-J2
A2-J3
A2-Jh4
A5-J1
A5-32
AT7-J1
A6-J1
B6-J1
B3-J1
Cl-J1
Cl-J2
C2-J1
C2-J2
C3-J1
Ch=J1
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APPENDIX B

- JET LIST

Function

Al
Al

Al
Al
Al
AL
A2
A2
A2
A2
A5
A5
AT
A6
B6
B3
C1
c1
c2
c2

c3
ch

to

to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to
to

Cl

c2

Valve Pit (capped)
Valve Pit (capped)
A2

A2

Ccl

Valve Pit to W-6
c2

Valve Pit to W-5
A2 via AS507AL

Valve Pit to Tank Farm

ASF

Valve Pit to Tank Farm

B3

A2

Valve Pit (capped)
c2Q

Valve Pit (capped)
c1qQ

Valve Pit (capped)
Valve Pit (capped)

Size, in,
1-1/2
1-1/2
1-1/2
1-1/2
1
1
1-1/2
2
1-1/2
2
3/4
3/4
3/b
3/
3/b
3/k
1-1/2
1-1/2
1-1/2
1-1/2
1-1/2
1-1/2



Process Piping

A. D-34530

Line Number
A101-Al-1/2
A102-A1-1/2
Al03-A2
AlOk-A2
A105-A1
A106-A1
A107-A1-1/2
A108-A1-1/2
A109-A-3/4

A110-A-3/8
Al11-A-1/4
A112-A2

Al13-A2
Allh-A2

Al15-A1-1/2
B203-A2
MiO1-A-1/2
M102-A-1/2

A601A-3/k
A610A-3/8
A611A-1/4

Bc D_ Eh‘ 2 22
A201-A10
A202-A1-1/2
A203-A2

A204-A2
A205-A1-1/2
A206-A2

A207=-A2

A208-A3/k4

A210-A=3/8
A211-A-1/k
A212-A-3/4
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APPENDIX C

PIPING LIST

Function and Comments

Al-Jl to Clm

Al-J2 to C2E

Inlet from Valve Pit

Inlet from Valve Pit

Al-J5 to AZH

Al-J6 to A2H

Al-J3 to Valve Pit

Al-J4 to Valve Pit

Inlet for Future Carrier
Unloading

Sample Suction

Sample Airlift Air

Spare Inlet from East
Valve Pit

Inlet from W5 vie East
Valve Pit

Inlet from W5 via East
Valve Pit

Vent

VOG Header

M1l to AlV Solution Addition
ML to A2F Solution Addltion

A6-J1 to East Valve Pit
Sample Suction
Sample Airlift Alr

Vapor to A3B
A2~J3 to Cl

A2-J4 to East Valve Pit to

Moyno Pit

A2-J2 to East Valve Pit to W6

A2-J1 to C2

Inlet from Moyno via East
Valve Pit

Inlet from Jet via East
Valve Pit

Water to Spray Nozzle

Sampler Suction

Sample Air
Sample Return

AlD (see Al161B)
AlC (see A162B)
AlE
AlF
AlW (see A165B)
A1X (see A166B)
AlA
AlB
AlT

AlNa
AlND
A1V
AlX
AlG

AlH (see B203A2)

(see AG6OR)

A2R
A2X
A2D

AZ2E
A2W
A2Y

A2Z

A26

AZM3
ASM2
A2M1



Line Number

B. D-34559

(Cont'd)

A302-A1
Bl02-A1

C. D-34550

A302-A1
A301-A10
A303-A2
AkO1-A1-1/2
ALO2-A2
AkO3-A1

A501-A1-1/2
A502-A-1/2
A503-A-3/8
A50L-pA-1/2
A505-A1
A506-A-3/k
A507-A1
A508-A-3/k

A510-A-3/8
A511-A-1/4
AT01-A-3/4
A710-A-3/6
AT11-A-1/k

D-34551

€1014-1-1/2
C102A-1-1/2
C103A-2-1/2
C104A-1-1/2
C110A-3/8
C1114-3/8
Cl12A-1/k
C113A-1/4
CLO5A1
C1O6A2
A205A-1-1/2
C301A-3/4
€310A-3/8
C311A-1/4

D-34621

C2014-1-1/2
C2024-1-1/2
C2034-2-1/2
ceoka-1-1/2
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Function and Comments

Inlet from A3C
Bl to A2 Condensate Drain

A3C Drain to AZ2Q
A3A to ALA

A2Q

A2F

VOG to Bottom A3 for Filter Change

ALYE Drain to AS5A

ALD Al Vent to B202AL or 3201AL
Vent so that ALO1Al1-1/2 is Always Sealed from A5

A5P Drain to Plant Low-Level Waste System

A5 Pump Suction from A5Q

A5 Pump Discharge to Monitor
Monitor Drain to ASN

A5M Vent

A5«J2 Suction and Discharge A5C

AS5R Overflow to A302A1

A5B A5-J1 Suction and Discharge

ASE Sample Suction
A5D Sample Air

A7-J1 Suction and Discharge to ASF

A7 Sample Suction
AT Sample Air

C1-J1 Discharge to Valve Pit =

Cl-J2 Discharge to C2F
Emergency VOG- CIN

C1 VOG

Cl Sample Suction

Spare Cl Sample Suction
Air to C110A-3/8

Air to C111A-3/8

-Spare Inlet from Crane Area

Inlet from Valve Pit
Inlet from Valve Pit
Cl-J1 to C2R

C3 Sample Suction
Air to Cl0A-3/8

C2-J1 Discharge to Valve Pit
C2-J2 Discharge to C2F
Emergency VOG - C2N

gz VoG

ClKl

Cl1X2 Nozzle

C1L
clie
C1L3
C1LL
c1s
C1D

C2K1
CoK2 Nozzle



E.

11.

Line Number

D-34621 (Cont'd)

€2104-3/8
C211A-3/8
c212a-1/4
C213A~1/k
C205A1
C206A2
A202A-1-1/2
CLO1A-3/L
CL10A-3/8
CL11A-1/4

D-3k4552

Bl01A-2-1/2
Bl0O2A-1
B103A-2

B201A-4
B202A~L4
B203A-2
B2OLA-2
B205A-1

B301A-1
B302A-3/k
B303A-3/4
B30LkA-1
B310A-3/8
B311A-1/k

B6O1A-3/4
B601A-3/8
B611A-1/L

M301A-1/2

Service Piplng

D=-34530

A120A-1
A121A-1
Al22A-1
AL23A-1
A12hA-3/L
A1257-3/k
A126A-3/h
AL27A-1-1/2
A128p-1-1/2

-3

Function and Comments

C2 Sample Suction

Spare C2 Sample Suction
Air to C210A-3/8

Air to C211A-3/8

Spare Inlet from Crane Area
Inlet from Valve Pit

Inlet from Valve Pit

Ch-J1 to C2R

CL4 Sample Suction

Air to ChOA-3/8

Cl and C2 Emergency VOG
Cond. Drain to A2
Bl Vent

B2A VOG Scrubber Outlet
B2C VOG Inlet to Scrubber
VOG for Cells to BRO2Ak
VOG for Cl & C2 to B202Ak
B2D Drain to B3D

B3 Drain to B4 Pump
B4 Pump to B2B

CaLl
cz2L2
caL3
ceLk
c2s
Cc2D

BlA
B1E to A2F

B1D to B202A4

B3~J1 Suction & Discharge to A2 B3B

B3A B3 VOG
B3C Sample Suction

Sample Airlift (to B310A-3/8)

B6-J1 Suction & Discharge to B3J

Sample Suction

Sample Airlift (to B610A-3/8)

M3 to B3C

Steam to Al-Jl

Steam to Al=J2

Steam to Al-Jd3

Steam to Al-JL

Steam to Al-J5

Steam to Al-J6

Air for Sparger
CW to AlY

AlY to Drain

AlJ
AlK
AL
AlM
AlS
AlU
AlQ
(note FE)
(note TL)
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Line Number Function & Comments

A. D-34530 (Contd)

AG20A-1/2 Steam to AG-J1

Jet Vent Header 2" Air bleed to Jets to relieve any suction
caused at end of jJetting

Process Water Drain To Storm Sewer 3"
Building Steam 4" 125 psig steam

Jet Steam Header 2" 65 psig steam

Process Water Header 3" Building supply

Air Header 1" Plant Air

B. D-3k5L9
A220A-1-1/4 Steam to A2-J2 A2J
A221A-1-1/4 Steam to A2-J2 , A2L
A222A-1 Steam to A2-J1 A2U
A223A-1 Steam to A2-J3 A2V
A224A-] Condensate Steam to Process Drain AZSl
AP25A-1 Condensate Steam to A2 Coil A282
A226A=1-1/2 Steam or Hp0 to A2 Coil A2n1
A228A-1-1/2 Steam or Ho0 to A2 Coil A2A2
A230A-1-1/2 Steam or Ho0 to A2 Coil A2A3
A232A-1-1/2 Steam or H,0 to A2 Coil A2AL
A234A-1-1/2 Steam or H30 to A2 Coil A2A5
A236A-1-1/2 Steam or H-0 to A2 Coil A2A6
A22T7-A-1-1/2 Coil to Trap to Process Drain A2Bl
A229A-1-1/2 Coil to Trap to Process Drain  A2B2
A231A-1-1/2 Coil to Trap to Process Drain  A2B3
A233A-1-1/2 Coil to Trap to Process Drain  A2Bk4
A235A=1-1/2 Coil to Trap to Process Drain  A2B5
A237A-1-1/2 Coil to Trap to Process Drain A2B6
A236A-3/4 Air Sparger A2L

C. D-34550
AL20A-3 CW to AkC
Ab21A-3 A4YB  CW to Drain
A520A-1/2 Steam to A5-J1
A521A-1/2 Steam to A5-J2
A522a-1/2 Air Sparger A5L
AT20A-1/2 Steam to A7-J1

D. D-34551
C120A-1-1/2 Cooling Water to Coil 1
Cl21A-1-1/2 Cooling Water to Coil 2
cleea-1-1/2 Cooling Water to Coil 3
C123A-1-1/2 Cooling Water to Coil i
cloba-1-1/2 Cooling Water to Coil 5
C-125A-1-1/2 Cooling Water to Coil Internal Coil



E.

Line Number

D-34551 (Cont'd)

C126pa-1-1/2
Cl27A-1-1/2
C128A-1-1/2
Cl29A-1-1/2
C130A-1-1/2
Cl31A-1-1/2
C132A-3/k
C180A-3/k4
C1334-3/h4
C13k4A-3/h
C135A-3/k
C136A-3/k
C137A-3/1
C1384-3/4
C139A-3/k
C181A-1
C1824a-1
C320A-1/2

D-34621

Co20A-1-1/2
Ce21A-1-1/2
C2224-1-1/2
C223A-1-1/2
ceola-1-1/2
C225A-1-1/2
Co26A-1-1/2
C22T7A-1-1/2
C228A-1-1/2
C220A~1~1/2

C-230A-1-1/2
C-231A-1-1/2

C-232A-3/k
C180A-3/k4
C233A-3/h
co3ba-3/4
C235A-3/k
C236A~3/4
C237A-3/L
c2384-3/4
C239A-3/k
C281A-1
Cc282A-1
CL20A-1/2

D=-34552
B120A-1-1/2
Bl21A-1-1/2
B320A-1/2
B620A-1/2

-390~

Function and Comment

Cooling Water to Drain
Cooling Water to Drain
Cooling Water to Drain
Cooling Water to Drain
Cooling Water to Drain

Capped

Air to Sparger
Air to Sparger

Future Alr
Future Air
Future Air
Future Air
Future Air
Future Ailr
Future Air

to Sparger
to Sparger
to Sparger
to Sparger
to Sparger
to Sparger
to Sparger

Steam to Cl-J1 Jet
Steam to Cl-J2 Jet
Steam to C3-J1

Cooling Water to Coil
Cooling Water to Coil
Cooling Water to Coil
Cooling Water to Coil
Cooling Water to Coll
Cooling Water to Coil
Cooling Water to Drain
Cooling Water to Drain
Cooling Water to Drain
Cooling Water to Drain
Cooling Water to Drain

Capped

Air to Sparger
Air to Sparger

Future Air
Future Air
Puture Air
Future Air
Future Air
Future Air
Future Air

to Sparger
to Sparger
to Sparger
to Sparger
to Sparger
to Sparger
to Sparger

Steam to C2=J1 Jet
Steam to C2=-J2 Jet
Steam to Ch-J1

Bl1C Cw
B1B Ccw

Inlet
Outlet

Steam to B3=J1
Steam to B6-J1

W—3 W\ o DO - LD O

nternal Coil

Co—J OW\n o NONO W WD O A W 0
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Instrument and Electrical Piping

Line Number

FPunction and Comments

D-3U4530

A1LoC-3/8 L&D Hi AlPa
Alk1c-3/8 D Lo AlPb
Alk2c-3/8 L Lo AlPc
A143c-3/8 Cell Ventilation P1 Lo

Al60B Thermocouple AlR

A161B Al-J1 Discharge Thermocouple

A162B A1-J2 Discharge Thermocouple

A163B Al1-J3 Discharge Thermocouple (Not Connected at Panel)
A164B Al1-J4 Discharge Thermocouple (Not Connected at Panel)
A165B A1-J5 Discharge Thermocouple

A166B Al1-J6 Discharge Thermocouple
A143c-3/8 VOG Lo (see VOG Pl & B203-A2)
A1lhc-3/8 Cell Ventilation P1 Lo

A6LOC-3/8 A6 L Hi

AGEOB A6-J1 Discharge Thermocouple
D-34549

A240C-3/8 L lo A2N1
A241C-3/8 L&DHL AZN2
A242¢-3/8 D lo A2N3
A260B A2J2 Discharge Temperature -
A261B A2JL4 Discharge Temperature -
AR62B Conductivity #1 ~ Foam Indicator A2P1
A263B Conductivity #2 A2Pp2
A26LB Conductivity #3 A2P3
A265B A2-J3 Discharge -
A266B A2-JL Discharge -
A26TB A2 Temperature A2T1
A243C-3/8 Air to LCV on Al-J6 Jet 1
A268B Spare Thermocouple A2T2
D-34550

A340C-3/8 Air to A3 Bypass Valve

A341C-3/8 AP Hi Probe A3

A3kec-3/8 &P Lo Probe A3, Hi Probe Ak
ALLoC=3/8 AP Lo Probe AL

A540C-3/8 A5G L Hi

A541C-3/8 ASHL Io

A542C-3/8 A5 D Lo (Capped)

A543C-3/8 Air to A5 Drain Valve

A560B ASK Thermocouple

A561B A5 Pump Power Line

AThoC-3/8 A7 LS Hi

ATk1C-3/8

AT I8 Io & CV Lo



Line Number

D»

E’

.

D-34551

cLkoc-3/8
Clh1c-3/8
Clh2c-3/8
C143c-3/8

C160B
C161B
C162B

D-34621
cé%ﬁc—3/8
celic-3/8

celiec-3/8
c2hk3c-3/8

C260B
C261B
C262B

c3koc-3/8
¢341c-3/8
chlkoc-3/8

D-34552

B2L0C-3/8
B241c-3/8
B2k2c-3/8
B243c-3/8
B24khCc-3/8
B245C~3/8
B340C-3/8
B3k1C-3/8
B3k42C-3/8
B360B

BLLOC-3/8
BUEOB

BLG1B

B6LOC-3/8
c-3/8

-41-

Function and Comments

CL D Lo CiN1
Cl L& Hi : ClN2
Cl Spare C1N3
ClL L Lo CINk
C1lPl to TR

C1P2 to Junction Box, Sheathed Thermocouple
C1lP3 to Junction Box, Sheathed Thermocouple

C2D Lo CanNl
C2 L&D Hi Ccene
C2 Spare C2N3
C2L Lo CoNk

C2prl
cz2p2
C2p3

C3 L Hi
C3 & ChL Lo
Ch L Hi

Air to HCV-B2C on B2 By-Pass
Air to Valve B2B .. -

Air to Valve HCV-BL

Air to Valve PCV=-V0Gp

B2 P Lo

B2 P Hi & VOG Lo

L Lo B3E

L&D Hi B3F

D Lo B36

Thermocouple B3H

Air to B4 Pump Discharge Valve from FC-Bk
Power to B4 Pump

Electronic to Flow Recorder

B6 L CHi

VOG Hi

" Valve Pit Shown on C-3L4620
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APPENDIX D

SPECIFICATION FOR WELDED TYPE 304L PROCESS EQUIPMENT

1.0 SCOPE

1.1 This specification provides data and special requirements for fabrication, inspection,
certification and delivery of welded type 304L process equipment as described by the
Purchase Order and the drawings.

2,0 REFERENCES (Material Standards Covered Elsewhere)

2.1 ASME Boiler and Pressure Vessel Code, Section Vill, Unfired Pressure Vessels,
1959 Edition as amended by later addenda and Case Interpretations, hereafter referred
to as the Pressure Vessel Code.

2.2 Code Case Interpretation 1270N-1 (not for Classes 2 and 3)
2.3 Code Case Interpretation 1273N (not for Classes 2 and 3)

2.4 ASME Boiler and Pressure Vessel Code, Section IX, Welding Qualification,
1959 Edition as amended by later addenda, hereofter referred to as the Boiler
Code Section IX,

2.5 American Standard ASA B 31,1-1955, code for pressure piping, hereafter
referred to as the Piping Code,

2,6 Standard of the Tubular Exchanger Manufacturer's Association, Latest Edition,
(Applicable for heat exchangers only.)
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3.0 RESPONSIBILITY

3.1 The Seller shall be responsible for the fabrication, inspection and testing of equipment
in conformity with these specifications,

3.2 If the Seller notes any conflict between specifications and drawings, it is the
responsibility of the Seller to notify the Company and await clarification before proceed-

ing.

3.3 The Seller shall notify the Company of any details of the drawings and specifications
that do not meet the requirements of the Pressure Vessel Code.

3.4 The Seller shall, on completion of the work, certify that the equipment conforms in
all respects to the requirements of this specificotion.

4.0 APPROVAL OF THE COMPANY

4.1 The Seller shall submit the following items to the Company for approval prior to the
actual fabrication of welded parts or assemblies. Seller must receive approval in writing
before work is commenced.

4.1.1 Shop drawings* showing welding details, internal and external support details.

4,1.2 Certification that oll material provided by Seller conforms to this specification.
Mill reports, check anolyses ond mechanical test reports shall be submitted.

4.1.3 Detoiled welding procedures including certified procedure and performance
test reports.

4.1.4 Deviations from this specification.
4.1.5 Detailed heat treatment procedures.
4.1.6 Detoiled inspection and leok testing procedures.

4,17 Detailed procedures for bending pipe.

*The Seller shall pay particular attention to the following: (a) the interior and exterior
of all equipment shall be free of crevices which could retain solutions or fine particulate
materials, (b) the joint design shall be detailed for all welds which cannot be performed
by either single or double butt-welding, and (c) the weld joint design and assembly-~
inspection sequence for each unit of equipment shall be selected to afford maximum
compliance with the fabrication, inspection, and leak testing requirements of this specifi-
cation.
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5.0 STAMPING

5.1 Vessels made under this specification shall be manufactured, inspected and stamped as
Primary Vessels (as detined by Par (5) (b) of Code Case Interpretation 1270N-1) in accordance
with provisions of Code Cases 1270N-1 and 1273N (class one only).

5.2 Vessels made under this specification shall be manufactured, inspected and stamped in
accordance with the provisions of the Pressure Vessel Code.

6.0 MATERIALS

All type 304L stainless steel products, equipment, and/or components shall be s
specified on the drawings, or other material procedures, and shall conform to all requirements
for that type in the appropriate product form specification listed below; together with such
alternate provisions or modifications as may be stated in this specification. The maximum
allowable carbon content shall be 0.030%.* Check analyses as permitted in the applicable
- ASTM specifications are required for all ELC grades of stainless steel.

Manufacturers' certification of compliance with ASTM product form specifications shall
be furnished, the certifications to include results of chemical analyses, corrosion tests,
mechanical property determinations, and such other tests as are required by the applicable
specifications and these modifications. Tests required by this specification, but not by the
basic ASTM specification, may be certified by either the Seller or competent testing
loboratory. The Company will conduct further tests as described in 6.4.1 on the material
to further satisfy himself that the material meets the requirements of this specification.

All pipe and tuhing shall be seamless, conforming in all respects to the applicable
ASTM specification designated below.

6.1 Applicable ASTM specifications are as follows:

6.1.1 Sheet, plate and strip - ASTM-A167-58 (SA167 modification) or A240-58T

6.1.2 Seamless and welded pipe - ASTM A312-59T

6.1.3 Seamless and welded tubing
6.1.3.1 General Service, Seamless and Welded, ASTM A269-59
6.1.3.2 Heat Exchanger Tubing, Seamless - ASTM A213-59T

*Class 3 - carbon-confent 0.035% maximum allowable permitted.
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6.1.4 Forgings for flanges, fittings and valves - ASTM A182-59T

6.1.5 Bars - ASTM A276-59

6.1.6 Welding Fittings - ASTM A403-59T

6.1.7 Bolting

6.1.7.1 Bolts and Studs

Bolts and studs shall conform to ASTM A193-59T, type 304, aond the other
requirements of this specification. Studs shall be threaded full length. Type 304L bolts are
to be specified if the bolts are to be welded on.

6.1.7.2 Nuts

Nuts shall conform to ASTM A194-59T, type 303 and the additional

requirements of this specification.

6.1.8 Welding Filler Meta!

6.1.8.1 Bare Rods and Wire

Filler rods for use in inert gas shielded consumable and nonconsumable
electrode welding shall conform to the requirements of ASTM A371-53T, with ER308L being
used with type 304L, except that the carbon content shall not exceed 0.030%.

6.1.8.2 Coated Welding Electrodes

Coated welding electrodes shall conform to the requirements of ASTM A298-55T,
lime coated, Type E30BELC-15; except that the carbon content shall not exceed 0.030%.

6.2 Finishes

Finishes of sheet, plate, and strip shall be as follows:
Sheet - No. 2B

Plate - No. 4
Strip = No. 2

6.3 Heat Treatment and Cleaning

All raw material used by the Seller, except welding rod, shall be obtained in the full
annealed or solution heat treaoted condition, free from scale, cleaned and degreased.
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6.4 Testing

6.4.1 Corrosion Testing (Class 1 only)

Duplicote specimens of finished wrought products from each heat or lot of
type 304L products shall be given a sensitizing heat treatment at 1250°F for one hour,
cooled in air, and subjected to the boiling nitric acid test of ASTM A262-55T. The
average corrosion rate for five periods shall not exceed 0.0020-inch penetration per
month. The electrolytic oxalic acid etching test (Pars. 7, 8, 9, 10 of A262-55T) may
be used as an optional screening test. Duplicates of all corrosion samples shall be
furnished the Company for additional corrosion tests.

6.4.2 Ultrasonic and/or Eddy Current Testing (Class 1 pipe only)

Pipe and tubing shall be subjected, while in the straight uncut condition, to
an ultrasonic or eddy current type inspection. The procedure used shall be capable of
detecting discontinuities which would render the material unsuitable by the applicable
ASTM standard. Three working days notice shall be given so that the Company's inspector
may witness the tests. Test procedures and results shall have the Company's written
approval.

6.4.3 Fluid Penetrant

The exterior surfaces of all materials and the internal surfaces of all fittings
shall be subjected to a 100% fluid penetrant inspection of the fluorescent post emulsification
type. All discontinuity indications shall be explored. |f exploration proves a defect exists
it moy be repaired within the limits defined in the applicable ASTM specification or the
material shall be rejected. Penetront tests shall be witnessed by the Company's inspector.
The Seller shall give three working days notice prior to the performance of testing. -

7.0 WELDING PROCEDURES AND QUALIFICATIONS

7.1 Procedures shall be prepared ond qualified. The type and number of tests required

for procedure and performance qualifications in Sections VIII and IX of the Code shall

be made employing the materials, welding sequences, and typical joint designs to be

used in actual fabrication. Mechanical tests shall not be performed on those joints which
are not prescribed by the Code for procedure and welder qualification. All tests, in
addition to those required by the Code, however, which are required under this specification
(e.g., radiography, visual, and penetrant inspection) shall be performed as part of the
qualification procedure for each typical joint design.

Test welds shall be radiographed and shall meet the radiographic standards of 11.3
together with all other requirements of Sections Vill and IX of the Code over th_e entire
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length of the weld from which the bend and tensile specimens are to be taken. Starting
and stopping extensions, if employed, shall be radiographed and evaluated as part of the
tests,

7.2 Welding procedures for tube-to=tube sheet welds sha!l he qualified by moking ten
representative welds which shall be inspected metallographically after sectioning by
quartering. No porosity, cracking, or tungsten or slag inclusion shall be allowed. If
welding is done manually, the welder making tube-to-tube-sheet welds shall have previously
qualified for welding as further specified under this specification. The thickness of welds,
as measured from the extremity of the annulus between the tube and the tubesheet to

the weld bead surface, shall be a minimum of 1-1/4 times the thickness of the tube wall
(heat exchangers only).

7.3 Results of all procedure and performance qualificaiion tests shall be submitted to
the Company for written approval prior to the beginning of welding.

7.4 The Company's representative shall be permitted to observe any portion of this
testing and examine test samples.

7.5 No welding shall be performed under this specification unless the welder has
qualified to the approved procedure.

8.0 FABRICATION

8.1 Materials Con!'rol

8.1.1 All materials employed in the fabrication of this equipment shall retain
their identification markings through all phases of fabrication. '

8.1.2 The control of welding materials such as welding wire, nof‘lending
themselves to identification by marking, shall be such that only approved welding wire
or rods will be used in the fabrication.

8.2 Formed Heads

The formed heads shall be penetrant inspected over their entire area for cracks
and other discontinuities that may have developed during forming operations.

8.3 Machined Parts

All material which requires machining operations during fabrication, such as transfer
jets, shall be dye penetrant inspected over all machined surfaces In accordance with the
provisions of Section 6.4.3 above, subsequent to machining and prior to welding.
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8.4 Pi pe Bends

8.4.1 Where the bending of tubular products is required, the Seller sholl submit
for the Company's approval o qualified procedure for bending, control of flattening,
wall scoring and thinning, and the control limits to be maintained for these specific
cases. The wall thickness of the finished berids shall be not less than 87-1/2% of

nominal.

8.4.2 Ultrasonic and penetrant inspection methods shall be used for the detection
of crocks and other discontinuities that may encroach on the allowable minimum wall
thickness. '

9.0 WELDING

9.1 Welding shall, as a minimum, be equivalent to the requirements of Parts UW, UG,
and UHA of Section VIIl, and Section IX of the ASME Boiler oand Pressure Vessel Code,
1959 Edition, subsequent interpretations, modifications and addenda, and shall also meet
the additional requirements stated herein, or as may be contained on the drawings.

9.2 Except as specified in Section 9.3 below, all welds joining parts contacting. the
process fluids shall be either full penetration double welds or single groove welds with
backing beads, or equivalent as described in UW-12, Section VIII, 1959 Edition of the
ASME Code. '

9.3 All welds which are employed in attaching support members to the vessel or its
internals and all welds which are used in assembly of transfer jets shall be continuous
and shall afford a complete seal of crevices formed by the contacting surfaces. Complete
penetration at the root of fillet-type welds shall be assured.

9.4 The portion of the weld which will be in contoct with process fluids shall preferably

be made by the tungsten inert gos process (TIG) with inert gas backup to @ minimum depth
of 1/4 inch, except where material dictates a weld thickness of less than 1/4 inch, in which
case the entire weld will be made by the TIG process. Filler metal shall be added in each
pass. Metal arc welding on the solution side may be used only if the weld reinforcement

is ground flush and the ground surface proved completely sound by penetrant inspection.

9.5 Backing rings may be used only if subsequently they are completely removed and the
weld reinforcement is ground flush and penetrant inspected.

9.6 In cases where the weld is made from one side only, as in case of a final closure
weld of a tank, or o pipe weld, the weld shall be made full penetration, the root and
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subsequent passes shall be made by the tungsten Inert gas process with complete inert gas
backup during the first 1/4 inch (depth) deposition of weld metal.

9.7 Particular effort shall be made to ensure that the inaccessible weld surfaces of all
welds meet the requirements of Part 11,2.2.2.

9.8 Materials to be welded shall be stainless steel wire brushed and then cleaned for a
distance of at least two inches from the weld area, using acetone, or other acceptable
chlorine-free solvent. Filler wire shall be cleaned before use by applying an .abrasive,
such as emery cloth, to the full length of the wire, fillowed by a rinse as described above.
After cleaning, the filler wire and base material shall be kept clean.

9.9 All tube-to-tube sheet welds shall be made by the tungsten inert gas process (TIG)
(heat exchongers only). '

9.10 Filler metal shall be added in all passes, except for those welds described in 9.9 above.
(Heat exchangers only.)

10.0 STRESS RELIEVING

All pipe bends, colls and formed heads of vessels shall be given a stress relieving
thermal treatment as follows:

The material shall be heated gradually to from 1500°F to 1650°F, held for one hour
for each inch of cross section, and air cooled. This treatment shall be performed in a
tight muffle furnace with a protective atmosphere which will ossure that the product, as -
removed from the furnaces, shall be bright and free from scale.  Prior to heating for stress
relief, all surfaces must be clean and dry. All greases, oil, drawing compounds, finger and
chalk marks and any other foreign matter shall be removed prior to heating. Details of
all stress relief methods shall be submitted by the seller and approved in writing by the
company prior to use.

11.0 INSPECTION

11.1 The Seller shall furnish sufficient personnel to perform the inspection required to
ensure that the provisions of the specifications are carried out and to maintain adequate
records. The presence of the Company's inspector at the Seller's plant shall not relieve
the Seller of the responsibility for performing Inspection to satisfy these requirements.

The inspector representing the Company shall have free entry ‘at all times to all parts

of the Seller's works or those of his sub-contractor, where work on the contract is being
performed. The Seller shall afford, without charge, all reasonable facilities to satisfy

the inspector that the fabrication is being furnished In accordance with these specifications.
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All tests and inspection, special or routine, shall be made at the place of manufacturei
prior to shipment, and at the Seller's expense, unless otherwise specified.

11.2  Visual Inspection

All weld areas and adjocent base metal shall be inspected before, during, and ofter
welding, Visual aids, such as mirrors and boroscopes, shall' be employed as required.

11.2.1 Weld deposits shall be thoroughly cleaned with a stainless steel wire brush
after each pass. Each bead shall be visually inspected, and the first three layers on the
process fluid side shall be penetrant inspected for evidence of cracks, craters, pinholes,
lack of fusion ond excessive oxidation. All such indications shall be completely removed
by grinding or chipping. The cause of excessive oxidation shall be determined and
remedied. Before proceeding with the next pass the weld area shall be thoroughly cleaned
with acetone or other chlorine-free solvent which shall be the last operation performed prior
to welding.

11.2.2 Upon completion of any weld (including attachment welds for internal or ex-
ternal supports) including such grinding and machining as may be employed, the welded
joint sholl be subjected to visual and liquid penetrant exomination for the full length of
the weld, both front and back (provided the back side is accessible) and shall conform

to the following:

11.2.2.1 The appearance of the welds shall indieate that they were made in a
workmanlike monner with no undercut or overlap.

11.2.2.2 The internal and external reinforcement of butt welds shall blend smoothly
with the base metal ot the weld edges and shall be uniform in width ond height and range
from flush to the moximum permitted by UW-51(b), Section VIlI of the Code, above the

surface of the base metal.

11.2.2.3 Any discontinuity or excessive oxidation revealed by visual or fluid
penetrant examination shall be ground out and repaired.

11.3 Radiography (Class 1 only)

All welds except those employed in attaching support members to vessels or their
internals shall be radiographed in accordance with the provisions of this specification
ond shall show no porosity, tungsten contamination or slag inclusions greater than size
"fine” and shall contain not more than the amount of such indications as allowed for
size "medium" in the porosity charts of Appendix IV of Section Vill of the ASME Boiler
and Pressure Vessel Code. For materials thinner than 1/4 inch the size of the porosity,
inclusions, etc., shall not exceed 12-1/2% of the material thickness. Indications of
cracks, lack of fusion or incomplete penetration shall be cause for rejection.
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12.0 TESTING

All leaks found by the following tests shall be repaired in an approved manner and
the tests that revealed leakage shall be reapplied. If repairs are made following heat
treatment, heat treatment shall be reperformed at the discretion of the Company.

12.1 Hydrostatic Test of Vessel

specified on the drawing. At the $eller's request and on approval by the Company the

A hydrostatic test shall be apgﬂe{‘to the vessel at a pressure ond duration as
hydrostatic test may be applied after the helium leak testing prescribed in 12.2.

12.2 Helium Leak Testing

After the vessels are fabricated and all welding attachments have been made, a hellum
leak test will be performed. A mass spectrometer type leak detector (Consolidated
‘Engineering Corporation Model 24-101A or 24-102 or equal) will be applied to one
vessel nozzle. To o second nozzle, as remote from the first as feasible, a standard
helium feak (furnished by the Company) will be attached. A standard leak will have a
leak rate of 21 x 10~7 atmospheric cc/sec (0.18 atmospheric cc per day). The elapsed
time of appearance of helium admitted through the standard leak at the detector shall be
noted. Helium flooding the outside of the vessel (at least three volumes) shall be main-
tained for ot least twice the former observed elapsed time. If no leakage is indicated
the test shall be terminated.

12.3 After the hydrostatic test, a rate of rise leak test may be substituted for the helium
leak test (par 12.2) at the request of the Seller and the approval of the Company.

12.3.1 All vessels and or volumes of vessels which can contain a full vacuum shall
be evacuated individually to a pressure of less than 5 microns and subjected to a rate of
rise leak test. Leakage in excess of 0.02 cc (STP) of air per hour in a two-consecutive
hour period shall be cause for rejection.

12.3.2 Vessels and or volumes of vessels which cannot contain a full vacuum shall
be individually leak tested at the maximum allowable vacuum which the vessel or volume
con stand. Leakage In excess of 0.05 cc (STP) of air equivalent per hour shall be cause
for rejection.

13.0 RADIOGRAPHIC TECHNIQUE

Radiographic technique shall be as specified in UW-=51, Section Vill of the Code, with
the quality standards of 11.3 substituted for the requirements of UW=51(m).
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14.0 CLEANING

All equipment components shall be delivered free from scale and degreased. No sand

blasting shall be permitted. No chlorine or chioride contalning agent shall be used for
cleaning.

15.0 CERTIFICATIONS
Seller shall submit to the Company, prior to shipment of the equipment, three (3)

coples of all material certifications, .check analyses and reports of all mechanical and
other tests required by this specification.

16.0 NAMEPLATE

The nomeplate shall be of type 304L stainless steel as used in the fabrication and
shall be continuously welded to the vessel (see Section 9.3).

17.0 PREPARATION FOR SHIPMENT

17.1 The equipment shall be free of trash and other foreign matter on the inside.

17.2  All openings shall be covered with protective closures which shall be taped at
the edges. Galvanized materlals shall not be used for caps or covers.

17.3 The Seller shall be responsible for the proper packing and/or crating of the complete

equipment to prevent damage during shipment and handling and shall further provide addi-
tional wooden supports within each vessel as deemed necessary to prevent domage from
coil movement or vibration. The use of springs or other cushion-type materials shall be
at the discretion of the Seller.
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APPENDIX E

TELEMETERING FOR THE HIGH AND INTERMEDIATE LEVEL WASTE FACILITY

The initial instrumentation estimate will include the cost of tele-
metering the points below as a sub-uniﬁ separable from the over-all estimate:
1) Level Recorder:

LR-A1 Feed Tank D-34530

LR-A2 Evaporator D-34549
2) Temperature Recorder - six points
3) Foam Indicator:

CI-A2 - This multipoint indicator will be installed so that when

uppermost probe indicates foam, the steam to the evaporator is shut

down - D-34549
Ly Two process water waste monitors requiring radiation recorder, flow

recorder and proportional sampler. One of these units will be the

latest ILaboratory Standard for manhole installation for total building
process waste discharge. The second will be installed in the Sampling

Area shown on E-34525 and draw its sample from A5. For this second

unit a recording flowmeter will replace the weir and actuate the

proportional sampler. Flows for this stream will range from O to

750 gph.

5) Pressure Alarms:

PA-VOG '

PA-CV
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