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#Pacific EcoSolutions July 1, 2004

SPECIFICATION
Jor
INDIRECT FIRED ROTARY CALCINER

and
RELATED DOCUMENTATION AND SERVICES

Pacific EcoSolutions (PEcoS) will procure an indirect fired rotary calciner for installation
at their facility in Richland WA. The procurement will include the calciner and
associated documentation and services as described below.

1. Physical description

1.1. Rotary Tube

o Tube 2 ft diameter by 23 fi long.

s Tube material 309 SS, 3/8 inch wall, welded.

e Heat transfer fins (12 each) 309 S8, 3 inch by % inch welded outside tube,
equal spaced approximately 12° long.

o Removable lifting flights (2 each), 309 SS, 3 inch by Y% inch, running
internally the entire length of the tube. '

e Replaceable 3" high dam at feed end. Two belt type seals at each end of kiln
(4 total) made from “S” glass capable of 1400 °F. One seal between the tube
and heat zone shroud and one seal between the tube and the end hood.

1.2. Rotary Tube Support

e Four 6 inch machined carbon steel trunnion rollers with pillow block bearings,
2 at each end of tube.

e Two 1040 carbon steel 1 Y inch thick round tires resting on movable end of
tube trunnions and attached to the tube at points by 309 SS (leaf springs).

e Tube elongation by thermal expansion (3 to 4 inches at 1400 °F) is
accommodated by growth on the discharge end trunnions into the discharge
end housing.

1.3. Heat Zone Shroud

e Painted carbon steel shroud, 18 foot long heat zone with a circular cross

section, 46 inch outside diameter.

4 inch thick ceramic insulation.

Ceramic insulation held in place with 310 SS pins welded to inside surface
with removable keepers.

e Annular space between external tube heat fins and inside surface of insulation
is 3.5 inches.

e Vertical 12 inch diameter flue gas pipes at top of each end of heat zone shroud
with flanged fittings and standard ASA bolt pattern.

o Maximum skin temperature on shroud approximately 300 °F when kiln is at
1400 °F.

1.4. End Shrouds
¢ Painted (high temp. aluminum) carbon steel end shrouds at each end.
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Each shroud lined with 2 %2 inch thick castable refractory.
Vertical 6 inch diameter duct at top of each shroud for vapor exit, with
flanged fittings and standard ASA bolt pattern.

e Rectangular solids discharge port at bottom of each end shroud, with flanged
fittings and standard ASA bolt pattern.

o 3 foot diameter access port on each end shroud.

1.5. Burners
e 6 Hones burners equally spaced along length of heat zone and at bottom of
one side.

e Burners firing horizontally and tangentially into the annulus between the tube
and heat zone shroud insulation.
e FEach burner rated at (approx) 0.25 MM Btuw/hr @ 5 psig fuel pressure
(propane).
Burners can use natural gas in place of propane.
Total maximum heat input to kiln of (approx) 1.5 MM Btu/hr.
Air aspirated directly from atmosphere with manual adjustment of air flow.
e No flame safeguard system provided.
1.6. Rotary Drive.
e Rotary tube variable speed drive.
e One electric motor capable of rotating tube from 0 to 5 rpm.
e One trunnion roller for friction drive.
1.7. Framework and Support
e Skid mounted kiln, readily bolted to the framework.
e Frame work approximately four feet high for kiln mounting.
e Spacers for setting kiln inclination angle.
1.8. Solid Feed System
e (Conical hopper with 6 inch diameter outlet.
e 2 pneumatically actuated 316 SS knife valves separated by an approximate 1
foot spool piece.
e 3 inch diameter SS screw conveyor.
e Knife valve sequencing timer.
1.9. Solids (ash) Discharge System
e 6 inch diameter solids (ash) screw conveyor with water cooling jacket.
(2) 6 inch SS slide gate valves.
o Conveyor inclined to lift solids to height of 55 gal drum.
e All components SS.
e Variable speed drive on conveyor.
1.10.Instrumentation & Miscellaneous
e 10 Omega type K thermocouples and wiring with digital display panel
mounted
e 2 manometers
e Variable speed induced draft fan on exit of heat zone shroud.

2 o ©
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2. Documentation

The following documentation, to the extent it is available to Seller, shall be provided to
buyer:

2.1. Drawings and specifications

2.2. Codes and standards used in design and fabrication

2.3, Parts list

2.4. Operation and maintenance manuals

2.5. Recommended spare parts inventory

2.6. Specifications for procured items

2.7. Subcontractor’s Certificates of Compliance / Conformance

2.8. Performance test reports, including maximum temperatures and temperature profiles
experienced by the unit o date.

2.9. Supporting design and performance calculations

2.10.Quality Assurance inspection reports

3. Delivery

3.1. All parts to be adequately secured, braced, and crated as necessary to protect from
damage during shipment by commercial truck.

3.2. Unit shall be available for pick-up at point of shipment, Allen, Kentucky, not later
than August 16, 2004.

3.3. Seller shall provide for loading all components onto shipper’s truck.
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ROTARY THERMAL DESORBER END ENCLOSURES

SCOPE of WORK

Contractor to provide all labor and materials to fabricate and install enclosures on the
feed and discharge ends of the rotary thermal desorber (RTD). The enclosures shall be
affixed to the heated section and end shrouds to preclude air leakage into the space
surrounding the rotating tube. The enclosures shall be sealed along all seams, structural
members, and other components (e.g. conduits, supports, tubing, etc.) to preclude the in-
leakage of air,

The enclosure shall be assembled to permit easy removal of sections for maintenance
access. Nuts on threaded studs or other easily removable latches shall be used in areas
needing frequent access.

Enclosures shall be capable of withstanding up to 3” w.c. (outside to inside) pressure.
Use of 24 ga. (0.024™) or thicker steel sheet, supported on a structure of angle steel
1”x17x1/16”0or larger, will meet this requirement.

The discharge end enclosure shall have one section, at least 8”x 8”, of clear material to
permit observation of the end shroud to rotor air seal by operators standing on the floor.
The feed end enclosure shall have at least two sections of clear material. One section
shall be at least 8”x 8" of clear material to permit observation of the end shroud to rotor
air seal by operators standing on the floor. The second section shall be at least 6”x12” to
permit observation of the drive motors from a raised platform.

The feed end shall include a baffle between the drive motors and rotating tube. An
opening shall be provided to accommodate the drive chains. This baffle will function to
shield the drive motors from thermal radiation and to direct nitrogen flow past the motors
for cooling.
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PREPARED. ,.... FOL......
Est no...
BY.eeanrn
Date.....
Dengity..
Factor...
UNIT . s verem e Name.....
Quantity.
Length. ..
Path.....
Capacity.
Speed....
Loading..
SCREW. ..vivuun feeaeaa N
Flight..,
Pipe.....
TROUGH....... e erera
TROUGH END PILATE........
COVERS........oun... P
HANGERS., .......... reaeen
INLETS. . v vrrcrarnnuannn
DISCHARGE. ... ... vvennna
TAIL END BEAHING...... .
DEIVE FND BEARING.......
SERALS. ...vene .

ACT-27-2084 @7:86

Meier
TMC # DM7040399%2-2
Dean Mitchell, Application Sales Specialist
10/25/04
Pagre 1

Unilmown @ 1400F 7

0.00 lbs/en £t, for capacity

§.00 lbs/cu f£t, for horsepower
1.0 for friction

Unit A

1
10— Q¥
Inelined @ 30 degrees
0 cu ft/hr
10 rpm
0 percent, for capacity
0 percent, for horsepower

TYDE. . v et .. BECELional e,

Diameter..,.u 12 inches

Pitch..vvuu.. “Ful%wmi?”ﬁ'xnches
Material..... 1/4 inch, 316 Stainless Steel

Type weld.... Type 2, Continuous Carrying Side
Hardsurface.. Not Required
Nominal size. 2.5 inch, Schedule 40 Standard Straighten

Material..... 316 Stainless Steel
Notes........
YRR iia. Fianged 1 Trnugh

Rl St Trveyammare o .,.,,_,:

Notes........ 1 e ‘“*
Supports...,. No gt:sfgce‘Conveyor Iz Short
b s == U Trough w/ Feet
Material..... 1/4 inch, 316 Stainless Steel
TyoE......... Flanged w/ Bolts B § inch ctrs
Material..... 14 Ga, 316 Stainless Steel
Gaskets...... Flex-Weave 1000, Non-Asbestos, 1000 Deg F
Type......... Not Required
Frame........
Bearing......
Quantity..... 1
Type......... Special, 6" - 1504 Flange Pattern
Material..... 10 Ga, 316 Stainless Steel
Notes........ Shop Fitted
Quantity..... 1
Typeee....... Special, 6" - 1590# Flange Pattern
Material..... 7 GRh, 316 Stainless Steel
Hotes........ Shop Fitted

. Quantity..... 2 ;
TYPE . v v eeens Link-Belt, Outboard w/ Ball Bearing Pillow Blocks
Size.....on.. 2 :

Quantity..... 2

TVDE. . ... .... Link-Belt, Outboard w/ Roller Bearing Dillow Blocks
Size......... 2

TYPS . e ennene Split Gland

Packing...... Carbon Fiber, 650 Deg F

Notes..uooen..

P.B3




Name......... DM7040399%2-A, Unit A Continued
TAIL BHAFT ...t v vvanana Size........., 2
Material...., 316 SBtainless Steel
Bolt gty..... 2
Page 2
COUPLING SHAFTS......... Bize......... Not Required
: Material....,
Bolt gty.....
DRIVE..... ey Motor.... TYDE. .. oa .. Baldor TEFC, Energy Efficient, Class F Ims, w/ 1.15
L1 = 4.020 actual
. selected
RPM...... voe. 1,750
Voltags...... 230 or 460 VvV, 3 PH, GO HZ
Notes........ Not VFD capable
Reducer.. Moded........ Falk, Model Falk 2040F23
TYDPE.vuanusnn Motogear, Roller Chain Drive, Class 2 Service
: w/ 8lide Base For Reducer
Guard.... Type X Oiltite Chain Casing
Notes.... 3:1 RC
Shaft.... Diameter..... 2
Materigl..... 4340 HT
Bolt Qty..... 2 316 Stainless Steel
SPEED SWITCH.. Tvpe..... Not Reguired
Model....
GATES..-.... .. Quantity. Not Required
TVpe.....
Size.....
Material.
Notes, ...
PAINT......... 8Sur Prep. Vendor's Standard
TYPE. .0 Motors, Bearings, Seals, Etc, Are Vendor's Standard Paint
D.F.T....
INSEECT PORT...Quantity. Not Required
TVDE. +0ue
FEATURES. .... .
ABSEMBIY...... Assembled, Match Marked, Disassembled Into Maximum Lengths For Shipment
TESTING....... Shop Power Tested, For Verification Only
UNIT WEIGHT....

UNIT PRICE.....

SUBMITTED,.....

TERMS. ..., ov.-

acT-2'e—2884 @v¢

.ﬁ 965 Pounds (Net Each)

. 5. Dollars (Net Each)

1 3
De; Mitchell, Application Sales Spercialist

Freight...... F.0.B, Tupelo, No Freight Allowed
Delivery..... & Weeks After Drawing Approval
Payment...... Net 30 Days, Subject To Credit Approval
165 o8%

L. WD
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North American

Manufacturing Company, Lid.

4455 East 71st Street  Claveland, OH 44105-5600 USA
Tel 216.271.6000 Fax 216.641.7852 email: sales@namig.com

PROPOSAL 5681 Rev 1

Submitted to: Quote number: 22717.3
PECOS Job number:; 5681
2025 BATTELLE BOULEVARD Quote date: 11/10/04
Richland WA 99352 Terms of Payment: Net 30
. F.OB. Plant Site, Cleveland, OH
étén;e[?le Green Freight: Prepaid and Add
pies: Delivery: See Below

Please mail order to:
North American Mfg. Co., Lid.

Subject: Rotary Incinerator Combustion éi?tz %':_?Eer
system 1820 W Orangewood AVE.
QOrange CA 92868-2043

Janeziegler@namfg.com
Phone 714-634-4831
Fax 714-634-4595

This document contains information that Is considered privileged, confidential and exempt from disclosure under applicable law. If the
reader of this doctiment Is not the intended recipient, nor the employee or agent of the intended recipient, you are hereby nofified that
any disseminetion, distribution or copying of this document is strictly prohibited by North American Mfg. Co., Lid.

The North American Manufacturing Co. proposes a solution for the combustion system as described herein as an
equipment package, including engineering, components and packaging, at the prices below.

The following bil! of material is for a six burner combustion system, complete with blower, fuel train, and burner
management system.

The burner management system uses Honeywell 7800 series flame relays. One flame relay display module is
included. The BMS has a Honeywell single loop temperature controlier and a Honeywell high temperature limit. The
system uses flame rods for flame detection. The cabinet is rated NEMA 12 Thermocouples are not included.

The burners are 4441 Tempest burners. Each burner has a limiting orifice, metering orifice, gas block vaive and
manual valve in the gas line. Each burner has a butterfly valve in the air line; flexes are supplied for air and gas.

Temperature and ratio contro! are via a cross connected system utilizing a 7216 ratio regulator cross connected o
the combustion air manifold.

The fuel train and control panel will come assembled on a skid. This skid will be approximately 2' wide x 4" high x &'
long. All of the components on the skid will be wired to the control panel, field devices will need to be installed and
wired by others.

The control panel will come with a complete set of drawings including field wiring which shows all of the field devices.

| will provide a P&ID drawing similar to the attached with all pipe sizes and minimum clearances required between
devices.

1 will make a trip over fo review the iniiial installation plans with you and another to identify the components before
installation. | will be available beyond that for consultation and start-up per the attached M-9 rate sheet. | can aiso
provide instaltation services from North American Construction Services; our crews are very familiar with combustion
system installation.




i

DBepending on the schedule start-up assistance may come from our field services group based in LA.

Customer: -IPECOS

| North American Mfg. Co.

6912 77th Ave NE, Marysville, WA 88270-6523
Phone: 360-659-7432 Fax: 360-659-8083

[227173

Proposal:
| Date

[fiHoz008

_ Currency:

uspo

| _Discount:

Office:

Creator:

Dave Strakele

Description: IB Burner system for small rotary incinerator

Seq|Gtyltem Description
614441-2-RRH/F  [1-1/4" Tempest Burner
68777-2 1-1/4" flexible nipple
6it122-2 1-1/4" butterfly valve
1i1126-6 3" butterfly valve
150 sec stroke over 150 degrees travel, 120 vac/60 Hz, 4-20
mA input, no feedback, 400 lb-inch torque, two end of travel
1iR410-2452-HR  {imit switches, two aux switches, CW on incr. signal,
programmable relay, Modbus communication, UL type 4,
NA option
18695-6-S5T 3" 33T orifice plate
1i87630D-6 3" 300L.BS weld neck orifice union
118757-PS-W Pressure_ switcij, pne_umatic switch, white spring, 1 - 10" we,
pack springs with switch (extra orange and blue spring)
112312-19/1-T1.5D Direct drive blower with TEFC motor
1i2947-7 4" sleeve with clamp
18757 Pressure switch, 1 - 26" wc
C437F 1045 !
BURNER GAS COMPONENTS
6[8777-0 :3/4" flexible nipple
6{1807-0 3/4" limiting orifice valve
6i8697-0-A468 :3/4" metering orifice assembly
6/1836-03 1/4" needle valve
6/1486G-0 3/4" solenoid shutoff valve
6/1821A-0 13/4" ball valve
FUEL TRAIN COMPONENTS
111821 A-1 1" ball vaive
5{1836-03 1/4" needle valve
1" Y type strainer, cast iron body, compiete with 100 mesh
1B558B-1-100 | X VPSS y: comp
17347-1-B 1" regulator, 1.2 - 2.5 psi
18735-Q Gauge, 0 - 5 psi
28735-L Gauge, 0- 30 psi
58757~ Pressure switch, 0.5 - 5 psi
C437F1062 e
2/11519-1 1" automatic reset gas shutoff valve 120/1/60
11821A-1 1" ball valve
6i4-25432-1 Flame rod assembly
6:4085-5-A Ignition cable 5 foot ring end

2




AN ignition transformer 1 pole 50/60 primary, 6000v secondary,
64065-6N1-GA with 12" leads

64085-5 lgrition cable
8865 control 5_110404_MO_01 6 Burner BMS with Motor starter and
pane| disconnect

172161 1" ratio reguiator

This proposal is for parts only, Installation is not inciuded.
Start-up assistance will be billed per the atlached M-8 sheet,

Equiprment Pricing: FOB Plant Site Cleveland, OH

Equipment Delivery: 12-14 weeks alter receipt of actionable purchase order.

Hespectfully Submitted by:
Dava Strakels

Combustion & Controls Specialist
Norih American Mfg. Co. Lid
6912 77th Ave. N.E.

Marysville WA 98270

Phone 360-659-7432

Fax 360-659-8083
davestrakele@namig.com

Attachments:  North American Mig. Co. Terms and Conditions of Sale :
M-8 Service Rates
Preliminary P&ID

In the interest of salety, Norlih American joins NFPA and insurance undarwriters In urging the use of electronic ilame supervision an most (uel
burning applications. The decision whether or not {o incorporate flame supervision resis with the owner and his insurance undarwriter. If desired,
North American can provide information concesning salely slandards as lhey apply fo your application.

Prices firr lor 30 days for orders placed for defivery anytime within 4 months fram dale of order based on quated delivery lime. For guoted defivary
lime see the lronl page of Ihis proposal. If design, manufacturing or shipment is delayed more than 4 monihs at customer request, prices will be

those in ellect at fime of shipment.
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EQUIPMENT SPECIFICATIONS

EQUIPMENT DESCRIPTION SPECIFICATION
Rotor 24 3/4" QD
Steel Tire 36" OD
Trunion Bearings (2 ea.) 73/8"0D
Trunion Bearing Shaft 17/8" QD

Primary Drive

Varible Frequency Drive (VFD)

Working Range 35 - 100 % RPM

Mator M-220A

GE 5K35MNB114, 142 HP, 1725 RPM

Gear Reducer

35: 1 {estimated}

Drive Sprocket

No. 50 - 17T, PD = 3.401"

Driven Sprocket

No. 50 - 43T, PD = 6.774

Secondary Drive

Motor M-220A

Baldor VM3546, 1HP, 1800 RPM

Gear Reducer

60:1

Drive Sprocket

No. 50 - 147, PD = 2.809

Driven Sprocket

No. 50 - 48T, PD = 9.556

i
i
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1 Engineering, Inc. 385 Ridgeview Lane, Boulder, Colorado 80302

PROPOSAL
AIR-POLLUTION CONTROL SYSTEM FOR THERMAL DESORBER
AS PART OF
PEcoS MLLW UPGRADE PROJECT

Merlin Project TCC-PEC
Rev. 0, November 18, 2004

1.0 BACKGROUND

Pacific EcoSolutions, Inc. (PEcoS) is licensed by the State of Washington to operate
equipment and systems for the receipt and freatment of solid and liguid mixed low-level
wastes for volume reduction and stabilization. Nuvotec USA and Thermal Conversion
Corporation are working with PEcoS to supply equipment and methods that will
upgrade the existing treatment and stabilization system. New equipment is being -
provided to upgrade portions of the existing waste treatment system that have proven to
be troublesome or inoperative. Merlin Engineering, Inc. (Merlin) has been asked to
prepare a proposal for detalled engineering and supply of an air-poliution control
system for handling a vapor stream exifing a solids waste feed thermal desorber.

Merlin is please to submit this proposal for the design of an air pollution control system
to be used as part of the solids waste freatment system for the PEcoS MLLW Upgrade
Project.

Merlin proposes to design and supply the air-poliutions control system as a single
integrated package. The proposed equipment is illustrated in the attached Merlin
arrangement drawing TCC-PEC-P3-D100 and in the attached Nuvotec Piping &
Instrument Diagram 32004-P1D-201. The proposal includes the supply of every item
illustrated on the piping & instrument diagram. The principal components include an
inlet vapor stream adiabatic quencher, condensate holding tank, direct-contact vapor
condenser, condensate heat exchanger, hydrocyclone suspended solids separator,
dual condensate pumps, dual condensate filters, inert vapor superheater, dual filters,
dual induced-draft blowers, and dual carbon adsorption canisters.

3.0 DESIGN CONDITIONS
The proposed Merlin system will process a calculated maximum 103.5 Ib/hr flow of
process vapor and entrained solids at 14.28 psia and 1200°F originating from the

upstream thermal desorber (Maximum Design Flowrates spreadsheet, TK Thompson,
7128/04).

Quotations and the proprietary information contained therein may not be disclosed to any third parly or be
used in the preparation of any request for quotation for equipment similar to, or as a substitution for,
equipment quoted by Merlin Engineering, Inc.
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Merlin Engineering, Inc.
PEcoS MELW Project
Metlin Project TCC-PEC

. 11704

These design conditions are:

Stream Number: 204 (stream exiting thermal desorber)
Temperature: (°F) 1200
Pressure (psia): 14.28
Entrained Solids (Ib/hr): 12.8
Vapors (Ib/hr): 90.7
Vapor Composition (vol%):
H20: 52.03
NZ; 44.79
Oz: 1.90
Light HC: 0.87 (expressed as hexane, CAS 110-54-3)
Heavy HC: 0.42 (expressed as 1,3,dichlorobenzene,

CAS 541-73-1)

4.0 HARDWARE DESCRIPTION
The proposed Merlin system consists of the following components.
Vapor Stream Adiabatic Quencher

Merlin proposes to design and supply a vapor siream quencher as illustrated in Merlin
drawing TCC-PEC-P3-D100. The quencheris a jet-ejector type with the enirance
portion of the ejector shape cast into a shock-resistant castable refractory matrix that is
contained within a surrounding 304 stainless steel shell. The exit portion of the ejector
shape is formed by 304 SS plate, which is cooled by the spray of the jet ejector.
Contact of the hot vapor stream with the jet-ejector spray rapidly cools the vapor siream
from the design temperature of 1200°F {o its adiabatic saturation temperature (~182°F)
by latent and sensible heat exchange. The cooled vapor stream and the excess liquid
spray discharge downward into the condensate holding tank.

Condensate Holding Tank

The condensabie fraction of the coocled vapor stream is collected in the condensate
holding tank. The liquid in this vessel consisis of a mixture of condensed water and

-organics~This-liquid-is-recirculated-as required to-stpply the liquid needs of the =~ -

adiabatic quencher and the direct-contact vapor stream condenser. The holding tank
provides the necessary net positive suction head required by the recirculation pumps.
The level of the liquid in the tank is maintained by either the addition of supplemental
water or the discharge of excess candensate to a separate downstream condensate
bulk storage tank. The tank is constructed of 304 stainless steel and is supplied
complete with a 304 stainless steel thermowell with Type J thermocouple, 304 stainless
steel liquid level indicator transmitter with all metallic magnetic flag visual level

Page 2
Quotations and the proprietary information contained therein may niot be disclosed to any third party or be
used in the preparation of any request for quotation for equipment similar to, or as a substitution for,
equipment quoted by Merlin Engineering, Inc.
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indication, an internal jet-ejector type liquid mixer, and poris for condensate discharge
and return.

Direct-Contact Vapor Condenser

The cooled vapor stream from the adiabatic quencher is routed through the vapor
space of the condensate-holding tank into the bottom entrance of a packed-fower type
direct-contact condenser. The condensable fractions of the vapor stream (water vapor
and condensable organics) are cooled below their saturation temperatures by direct-
contact with a countercurrent flow of cold recirculated condensate. Heat exchange is
enhanced by using random tower packing to pravide an extended surface for the
cooling medium and to induce a turbulent vapor flow to expose all portions of the vapor
to the cooling medium. This arrangement provides localized zones of subcooling that
enhance the capture of small particulates by surface condensation and subsequent
enlargement. The resulting larger particles are then more readily intercepted and
washed from the vapor phase by the counter-current flow of cold condensate. The shell
of the vapor stream condenser, the internal random packing, the packing support plate,
and the coolant spray nozzles are constructed of 304 stainless steel.

As the non-condensable portion of the vapor stream exits the top of the packing, it
carries with it a small amount of entrained liquid (a mist). The top of the tower is
configured to contain a specialized mist-eliminator, which coalesces the mist droplets.
The coalesced liquid drains by gravity back onto the top of the packing below. The
tower is supplied with a dedicated rinsing spray for periodic cleaning of the mist-
eliminator with fresh water. The filament mesh of the mist eliminator is fabricated of
high-temperature polypropylene and kynar fibers.

Condensate Recirculation Pumps

The liquid streams required for the operation of the adiabatic quencher and the direct-
contact vapor condenser are provided by recirculation of captured condensate. The
proposed system includes duel condensate recirculation pumps for this purpose.
These are high head sealless pumps with wetted paris of 304 stainless steel
construction selected for long service life. Each pump is sized for 100% required
capacity with one pump operating in service with the other pump in standby stalus.
Failure of one pumnp results, through control logic, in the automatic switchover from the
failed pump to the standby pump. Either pump can serve as the primary pump.

Suspended Solids Separator

A small high-efficiency hydrocyclone serves to separate entrained solids from the
recirculating condensate stream; The use of a'separator is superior to filtering ¢f the
entire recirculation stream because the separator will never block or throtile critical flow
of liquid to the quencher spray nozzle. It is conceivable that a blocked full-flow filter
could cause an unnecessary high-temperature shutdown.

The overflow fraction from the separator is routed to the system spray nozzles. The
underflow fraction, containing the captured suspended solids, is routed to liquid filiers
for capture of the solids. The wetted portions of the hydrocyclone are consiructed of

Page 3
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used in the preparation of any request for quotation for equipment similar to, or as & subslitution for,
equipment quoted by Merlin Engineering, Inc.
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urethane, which is pliant enough to resist erosion of the hydrocyclone by the scouring
action of the entrained particulates.

Condensate Heat Exchanger

The portion of the recycled condensate that leaves as overflow from the separator is
cooled by low-temperature glycol coolant in a 304 stainless steel countercurrent shell-
and-tube heat exchanger. The cooled condensate is then used primarily as the cooling
medium in the direct-contact condenser but is also used to extract heat from the
condensate in the holding tank and to enhance sensible cooling in the adiabatic
quencher.

Condensaie Filters

The underflow from the hydrocyclone contains most of the entrained solids and this
stream is routed through infine filters for separation of the solids. For the hydrocyclone
to operate properly, a portion of the iotal flow to the hydrocyclone must be continuously
discharged as underflow. This requirement is assured by returning the filtrate to the
condensate-holding tank. Blowdown from the system fo the bulk storage tank is split
from the filtrate return line to ensure that the blowdown is free of solids. The filters use
disposable bags supported by screen baskets in 304 stainless steel housings. The
system is plumbed with two filters in parallel to allow taking a full filter off line for filter
change.

Inert Vapor Superheaier

A low-wattage electric resistance insertion-type heater is installed in the vapor stream
leaving the top of the direct-contact condenser. This heater induces a 30°F superheat
on the saturated vapor streamn before entering the filters. The dried ineri vapor stream
prevenis unintended blinding of the filter media with moisture.

Inert Vapor Filters

Duplicate bag filters are supplied to capture any trace amount of entrained particulate
that may remain entrained in the inert vapor stream. These filiers are plumbed in
parallel so that should one become loaded, the vapor stream can be switched to the
standby housing to permit placing a fresh filter in the original housing.

induced-Draft Blowers

Duplicate induced draft blowers are used to provide the motive force for moving the
vapor stream through the system. These blowers also provide the draft for evacuating
the vapor stream from the upsiream thermal desorber system. These. are special .
construction blowers originally designed for use in gasoline vapor recovery systems.
They have explosion-proof construction and each is fitted with an explosion-proof
motor. Each blower is sized for 100% required capacity with one blower operating in
service with the other blower in standby staius. Failure of one blower results in an
automatic switchover to the standby blower. Either blower can sefve as the primary

blower.

Carbon Adsorption Canisters
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Merlin is supplying duplicate activated carbon canisters for capture of trace amounts of
organic vapors that may remain in the inert vapor stream leaving the upstream direct-
coniact vapor condenser. The carbon is contained in canisters that are modified 55-
gallon drums. Each has a false bottom that is configured to accept the incoming vapor
stream and to distribute the flow evenly across the bottom of the carbon. The cleaned
vapor stream is discharged from a canister through a port in the top lid. The canisters
are plumbed in series so the second canister will capture the eventual organic
breakthrough of the upstream canister. Once hreakthrough is detected, the spent
canister is removed and a fresh canister is place downsiream of the remaining canister.
The sent canister is disposed in accordance with existing PEcoS policy and methods.

Support-Equipment Skid

Most equipment that supports ihe operation of the adiabatic quencher and direct-
contact condenser are supplied pre-piped and pre-wired on a single skid. The skid will
incorporate the condensate recirculation pumps, suspended solids separator,
condensate heat exchanger, inert vapor superheater, inert vapor filters, induced draft
blowers, and carbon adsorption canisters. The condensate fillers will be located off the
skid in a dedicated filter-change area. To accommeodaie this arrangement, the
hydrocyclone underflow will be piped to the dedicated filter-change area and the
resulting filtrate will be piped back {o the skid.

Systemn Controt

The proposed system is very simple to control and few controls are required for proper
monitoring and system operation. Accordingly, a dedicated stand-alone control panel is
not warranied. Merlin will supply the logic for confrol of this system for remote
implementation.

5.0 QUALITY ASSURANCE

The engineering design and equipment fabrication will be conducted in accordance with
Nuvotec Quality Assurance Plan for PEcoS MLLW Thermal Treatment Project, PMT-
04-PM-001, Rev 0, dated 6/17/04.

6.0 FACTORY TESTING

Custom fabricated components (adiabatic quencher, condensate holding tank, and
direct-contact condenser) will be factory leak tested, after fabrication and before

"installation of any refractory and other internal components, in accordance with the

revisions current at the time of this proposal of ERDA 76-21 “Nuclear Air-Cleaning
Handbook,” and ASME N510 “Testing of Nuclear Air Treatment Systems.”

Page 5
Quotations and the proprietary information contained therein may not be disclosed to any third party or be
used in the preparation of any request for quotation for equipment similar to, or as a substitution for,
equipment quoted by Merlin Engineering, Inc.




i
;

e ————SARAT

Meilin Engineering, Ine.
PEcoS MLLW Praject
Thermal Desorber APCS

11/15/04
UNIT EQUIPNIENT LIST
TAG FUNCTION MFG Type MATERIAL MAIN COMNECTIONS COMMENTS
Regenerative, Spark Proof Cast Aluminum . . Explosion proof
B.210 |Vapor Blower Rotron Construction Housing & Impelier Special Flinges motor
] Regenerative, Spark Proof Cast Aluminum Explosion proof
B-215 |Vapor Blower Rotron Construction Housing & Impelier Special Flanges mbtor
. Refractory Lined 304 | 8" 150# RF Flange |[Other connections.
C-208 {Vapor Quencher Merlin Jet Ejector Contfactor SS Sheil 8" 1504 RF Flange |See Meriin drawings
. 6" 150# RF Flange |Other connactions.
C-210{Vapar Condenser Merlin Direct Contact 304 S8 2" 150# RF Flange |See Merlin drawings
Entira VOC Carhon "
C-215{Carbon Adsorber Enviranmental One-Use Drum CS Drum 2" NPT Disposable drum
Condensate Heat 304 S& Shell R :
E-280 Exchanger ITT Standard Shell and Tube 304 SS Tubes 1-112" NPT 2-pass
. Ronningen- o Disposable
F-200 |Vapor Filter Pattar Pleated Filter 304 85 Housing 27 NPT cartridges
. Renningen- " Disposable
F-205 \Vapaor Filter Potter Pleated Filter 304 55 Housing 2 NPT cartridges
Rosedale "
F-210 {Condensate Filtar Products Bag Filtar 304 S5 Housing 3" NPT Disposable bags
. Rosedale w
F-220 |Condensats Filter Products Bag Filter 304 SS Housing 34" NPT Disposable bags
304 55 Housing "
H-210 \Vapor Superheater Chromolox Circulation Incalay Sheath 2" NPT
Condensate Sump M
J-200 Mixing Nozzle Bels High Volume Eductor 316 88 34" MPT
Scrubber Liquid 1-112" 160# RF Flange
P-200 Recirculation Pump Kontro Sealless 316 58 1" 1504 RF Flange Inverter duty motor
Scrubber Liquid 142" 150#% RF Flange
P-205 Reclroulation Pump Kontro Sealless 36 8s 4" 150# RF Flange inverier duty motor
5200 |Hydroeyelone Krebs Smail Dlameter Urethane 1" NBT 2" bady
Condensate Sump . 8" 150# RF Flange |Cther connections.
T-220 bk Marlin Gontrollad-Level Sump 30488 6" 150# RF Flange  |See Meriin drawings
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VALVE LIST

TAG | LINE NUMBER LINE LOCATION TYPE MFG MATERIAL | CONN,

NA Al Lines Instrument isolation Valves Ball Apullo 3:;?;:11335 114" NPT

NA AliLines  |Instrument Isofation Valves Bal Apollo 3;?;:"“;’;'335 112° NPT
CV-240 222 Pump Discharge Ball Check|  Apollo 3;2:;?;’;’;? 1112 NPT
CV-241 222 Pump Discharge Ball Check|  Apalls 3;‘:;?};’;'335 1-4/2" NPT
Cv-242 276 Vapor Quencher Supply Ball Check|  Apolio 3;‘:;?;2;:5 1" NPT
€V-250 213 Vapor Blower Block Ball Check|  Apolio 3;;2:‘*‘;’;‘335 2'NeT
cv-251 213 Vapar Blower Black Ball Check|  Apolio | *13 SN2 | ‘2 Ner
CV-675 621 plant Water Supply Ball Cheek|  Apollo 3;:;?;’;';:9 112" NPT |
CV-675 821 Plant Water Supply Ball Check|  Apollo 3;‘;’5:?;’:335 1% NPT
HV-205 — Tank T-220 Drain Ball Apolio 315‘::&:3;’:3;5 1 NET
HV-206 222 Pump Suction Ball Apoilo 3;@?;’;':;5 2* NPT 5
HYV-207 222 Pump Discharge Ball Apolio 3;?;?;’;'3:5 14/2" NPT
HV-208 227 Condensate Fiiter Block Ball Apolio 3;353“‘;’;'3;5 112" NPT
HV:209 227 Condensate Fiiter Block Hall Apello 3;;*;?;’;’:;‘55 112" NPT
Hv-210 227 Condensate Filter Block Ball Apolio 3;159’?;:::5 112" NPT
HV-211 227 Condensate Filtar Block Ball Apalio 3;;2?;’2335 112" NPT
HV-212 227 Condensate Filter Bypass Ball Apolio 3;;2:*‘;’:3:5 112" NPT
HV-213 223 Condensate Filtrate Return Ball Apalio 3;?:;':’;2335 A2 NPT
HV-214 224 Jat Mixer Supply Ball Apalio séfese‘iagggjs 34" NBT
HV-215 225 Packed Tower Supply Ball Apolio 3"512:“;’2335 1" NPT
HY-216 228 Vaper Quencher Supply Bail Apalio 3:;2?;?::5 4" NPT
HV-217 208 Vapor Filter Block Ball Apolio agz;z!sés:;:s 2" NPT
Hv-218 | 212 Vapor Filter Block Ball apollo | LS EINESS | g npT
-9 w8 |VeporFiteryomss | B | Apolo | Cuojg | ZNPT |
HV-221 210 Carbon Adsorber Block Sail Apollo 3;‘:;?};’:::5 2" NPT
HV-222 234 Carbon Adsorber Block Ball Apalio 3;3;?;’::35 2" NPT
Hv-223 210 Carbon Adsorber Bypass Ball Apolio 3;‘;’;?;’:3"’ 2" NPT
HV-230 222 Pump Suction Bail Apolio 3;13";‘2?;_5 |zt
H-231 z22 Pump Discharge Ball Apdllc 3;;?;‘2335 | 1412 NPT
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HV-235 244 Condensate Filtrate Blowdown Ball Apolio S;feiiaggzjs 112" NPT
HV-236 214 Condensate Filtrate Blowdown Ball Apoilo 3;12?;’3335 112" NPT
HV-237 214 Condensate Filtrate Blowdown Ball Apollo 3éfei§aé’:§;5 112" NPT
Hv-280 208 Vapor Fiiter Block Ball Apolio 3;95;:&;?;:5 2 NPT
HV-281 212 Vapor Filter Block Ball Apalio 3;"::;"“;’;}355 2" NPT
HV-680 801 Glyeol Coolant Supply Ball Apollo 3;2:3?;’;’::5 34" NPT
HV-681 801 Glycol Coolant Supply Bali Apalie 3;?;%‘3335 314" NPT
HV-582 801 Glycol Coclant Supply Ball Apali 315‘:;?;;*3?5 314" NPT




Merlin Enginering, Inc.

PEcoS MLLW Froject
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INSTRUMENT LIST
TAG LINE NUMBER| FUNCTION MFG DESCRIPTION MATERIAL CONN.
Fl-  |210 224 |Flow Indicator Mater Equipment Rotometer 316 58 34" NPT
Manufacturing
Bl 240 223 |FlowIngicatr Meter Equipment Rotometer 3685 | 34" NPT
Manufacturing
. Meter Equipment | Rotometer with integral flow A
FISL- {220 225 Flow indicator Switch Low Manufacturing switeh 31888 1-4/2" NPT
. . Meter Equipment | Rotometer with integral flow g2
FISt- 230 225 Fiow Indicator Switch Low Manufacturing switch 36 S8 1-12" NPT
FISL- |610 801  |Flow Indicator Switch Low Meter Equipment | Rotometer with Integral flow | 3565 | gy4nypr
Manufacturing switch
FSV- (220 8o Salenold Operated Valve ASCO 110 VAC . 88 314" NPT
FSV- (670 621 Solenold Dperated Valve ABCO 110 VAC ) 1" NPT
LT- (210 T-220 Level Transmitter Gems 4-20 MADC output 304 88 1" RF Flg.
Lv- 215 214 Sofenold Operatad Valve ABCO 110 VAC 88 HW2"NPT
Lv. |G7a 621 Solenold Qperated Valve ASCO 110 VAC 55 12" NPT
PDCV-|210 212 |Pressure Control Valve TED Butterfly valve, pnsumatic | gp558 | 4.4/t NpT
pperator, fall open
pol-  j220 222 Differential Pressure indlc. COrange Research — 304 88 118" NPT
PDISH{250 208 Differential Pressure Switch wyer Switehed output Phatolhelic 118" NPT
PDIT- |220 208 Differential Pressure Trans. Dwyer 4.20 MADC output Capsuthelic | 18" NPT
POIT- (240 212 Differentlal Pressure Trans. Dwyer 4-20 MADC output Capsulthelle 18" NPT
PDT- |230 227 Differentlal Pressure Trans. Orange Research 4.20 MADC putput 20485 114" NPT
PISL- (220 222 Differsntial Pressura Switch Orange Research Switched output an4 58 114" NFT
TE- 210 A 207 Temperature Element ldahao Laboratories Type J, groun_d ed, double — ——
element, spring [oaded
TE- [210 |B 207 Thermowell Texas Thermowsll Tube type, closed end 3nd 85 112" NPT
TE- 230 (A 207 Temperature Element Idahe Laboratories TypeJ, grounded, double —_— o
element, spring loaded
TE- |230 (B 207 Tharmoweil . Texas Thermowell Tube type, closed end 304 8§ 112" NPT
TE- (230 [A T-220 Temperature Element ldahe Laboratories TypeJ, groun_d ed, double — e
element, spring loaded
TE- |230 |B T-220 Thermowell Texas Thermowell Tube type, closed end 304 88 12" NPT |
slement, spring loaded
TE- 1240 (B 208 Tharmowell Texas Thermowell Tube type, closed end 30488 172" NPT
TE- (250 A 225 Temperature Element Idaho Lahoratories TypeJ, gronn.ded, douhle Jo— e
element, spring loaded
TE- |250 |B 225 Tharmowell Texas Thermowel Tube type, closed end 304 8§ 127 NET
TE- [610 |A 801 Temperature Element Idaho Laboratories Type gmunfi ed, double e —
slemant, spring loaded




Merfin Enginering, Inc.
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1115104

TAG LINE NUMBER| FUNCTION MFG DEBCRIPTION MATERIAL CONN,
TE- |610 a1 Thermoweit Taxas Thermowell Tube type, closed end 304 88 112" NPT

TISH- [210 207 High-Temperature Switch Yokogawa Type J input, switched output —— —
TISH- [230 T-220 High-Temperatura Switch Yohogawa Type.J input, switched output e ———
T1- (230 207 Temperature Transmitter TBD TypeJ msz:;)ﬁ?u MADC P— —
TT- (240 208 Temperature Transmitter TBD Type ing:;f;)ﬁ-tiﬂ e T -
TT- (250 225  |Temperature Transmitter TED Typed '“gﬁ:’pif” MADC _— _—
TT- |610 801 Temperature Transmitter TBD Typed ings;:;?fﬁ MADC - ——
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3. S¥YSTEM COMPONLET DESCRIPTION
AND CONTROL

31. Summary

The following sections describe how the Thermal
Desorber air pollution conirol system is monitored
and controlled. Most of the system monitoring,
alarm, and control is handled by the DCS. Some
specialized control is retained at the local level as
described below,

32.  Vapor Quencher (Equipment C-205)

The Vapor Quencher reduces the temperature of
the hot vapor stream from the Thermal desorber by
evaporation of a portion of a spray of coridensate.

Controlled functions include automatic activation
of emergency water nozzles when needed and
automatic interruption of thermal desorber feed
when needed.

Functions monifored in_the control room include
Thermal Desorber hot process vapor temperature,
Vapor Quencher outlet temperature, and flowrate
of recirculated condensate to the Vapor Quencher
spray nozzle,

Alarmed _functions include high & high-high
Thermal Desorber hot process wvapor outlet
temperature, high & high-high Vapor Quencher
process vapor outlet temperature, and low scrubber
solution flow to the Vapor Quencher spray nozzle.

The Quencher consisis of a refractory lined
stainless steel shell in the shape of a mitered elbow
and with a jet-ejector profile cast into the interior
of the refractory lining. The internal refractory
lining is provided to limit the surface temperature
of the stainless steel shell. The selected refractory
is formulated to provide exceptional resistance to
thermal shock,

A single, narrow-angle high-capacity liquid spray
nozzle is oriented to work in conjunction with the
cast-in jet-ejector configuration to provide intimate
contact of a spray of recirculated condensate with
the incoming hot process vapor from the thermal
desorber. By evaporation of a portion of the
condensate spray, the thermal desorber hot process

vapor is cooled by latent heat exchange to a final
maximum saturation temperature of about 180°F,

To minimize the amount of sensible cooling of the
hot process vapor by the excess (non-evaporated
fraction) condensate spray, the portion of the
recirculated condensate that is routed through the
Vapor Quencher spray nozzle is plumbed so as to
bypass Condensate Heat Exchanger E-200. The
configuration of the jet ejector will provide a boost
in process vapor system pressure under some
circumstances (particularly at low process vapor
flowrates) but is optimized for liquid-gas contact
and not for system pressure gain.

An added benefit of selecting a jet-ejector
configuration for the Vapor Quencher is the ability
of the jet ejector to intercept and capture solid
particulates that are entrained in the Thermal
Desorber hot process vapor. This reduces
substantially the amount of entrained particulate
that must be separated and flushed from packing
fill of Packed-Tower Vapor Condenser C-210.

The spray nozzle for the Vapor Quencher is
provided with an independent emergency water
supply for delivery of emergency water to the
Vapor Quencher on a need basis. The minimum
particulate passage capability of the spray nozzle is
large and precludes the need for a separate
dedicated emergency spray nozzle to address a
possible blinding of the jet ejector nozzle.

Thermocouple TE-205 located within the Thermal
Desorber hot process vapor duct transmits 2 signal
to the DCS for monitoring and alarming of the
Thermal  Desorber process vapor outlet
temperature. The Thermal Desorber hot process
vapor design outlet temperature is 1200°F, The
Vapor Quencher is designed to operate
continuously with an inlet temperature up to
1615°F and is constructed to withstand a maximum
inlet temperature surge ‘of 2030°F for up to~10
minutes. Accordingly, the DCS is programmed
with a high temperature limit of 1615°F, above
which a DCS timer will interrupt feed to the
Thermal Desorber after a 10-minute period. Feed
interruption is cancelled anytime the hot process
vapor lemperature falls below 1615°F,




The Vapor Quencher is not constructed fo accept
hot process vapor with a temperature above
2030°F. Accordingly, the DCS is programmed with
a high-high limit of 2030°F. The Vapor Quencher
and downsiream equipment are protected from
high-temperature damage by an independent source
of emergency water for the vapor quencher spray
nozzle. When the high-high temperature limit is
tripped, a flow of emergency water through the
Vapor Quencher spay nozzle is started by de-
energizing normally open solenoid-operated valve
FSV-670. The flow of emergency water is stopped
when the process vapor inlet temperature falls
below 2500°F.

Thermocouple TE-230 located within Condensate
Recirculation Tank T-220 near the Vapor
Quencher process vapor outlet transmits a signal to
the DCS for monitoring and alarming of the Vapor

. Quencher outlet temperature.

When operating the Vapor Quencher, block valve
HV-216 is opened fully to allow maximum flow of
recirculated condensate through the spray nozzle.
The spray nozzle is selected to pass approximately
17.0 GPM at full pump discharge pressure.

33,  Condensate Recireulation Tank
(Lquipment No. T-220)

The boftom section of the scrubber system serves
as a system sump for separation of the excess
liguid from the Vapor Quencher and Packed-Tower
Vapor Condenser and for the accumulation of
condensate.

Controlled functions include condensate level
control.

Functions monitored in the control room include
sump condensate level.

Alarmed functions include sump solution level
high & low.

The Condensate Recirculation Tank is shaped to
act as a separator for removal of the excess
quencher liquid from the vapor stream before the
vapor stream enters the bottom of the Packed-
Tower Vapor Condenser, The Tank is sized with

'COMPONENT DESCRIPTION AND CONTROL

enough Hquid height to ensure adegnate NPSA for
the two condensate recirculation pumips.

Condensate level is monitored by an external level
indicator/transmitter, LIT-210, that sends s 4-20
MADC signal to the DCS. The DCS is
programmed to maintain sump level by either
adding fresh water (via LV-670) or by discharging
excess scrubber solution through condensate
blowdown valve LV-215. The sump level low
setpoint is 24™ and the sump level high setpoint is
30", The DCS is programmed with adequate sump
level (> LSL setpoint) as a permissive to start the
systetn,

Prior to system startup, fresh water is added to the
sump to fill the sump to its normally controlled
level and to provide adequate suction head for the
recirculation pumps.

3.4. Packed-Tower Vapor Condenser
{(Equipment No. C-210)

The Packed-Tower Vapor Condenser cools the
process vapor below its saturation temperature to
cause the condensation of water vapor and some
volatile organics. The Packed-Tower Condenser
also serves to intercept and separate entrained
particles from the process vapor stream.

Controlled finctions include periodic rinsing of the
mist eliminator pad.

Functions monitored in the control room include
condenser outlet temperature, packing imrigation
flowrate, and pressure drop across the condenser.

Alarmed functions include low packing irrigation
flowrate and high and high-high pressure drop
across the condenser.

The quenched process vapor is routed through the
Condensate Recirculation Tank and enters the
bottom of the Vapor Condenser. The Condénser
brings the process vapor into contact with cool
recirculated condensate, which removes heat from
the process vapor. Since the process vapor leaves
the upstream Vapor Quencher fully saturated with
water vapor, removal of heat causes most of this
moisture to condense and join the condensate that
is percolating down through the packing. By the




time the process vapor reaches the top of the
packing, the temperature of the vapor is reduced to
about 40°F and most of the water vapor and some
of the volatile organics have been collected by the
recirculating condensate stream.

By a process called diffusiophoresis, residual
particulates that are entrained in the offgas serve as
nucleation sites for condensation. The condensate
layer continues to grow on each particle as the
process vapor cools, which increases the mass of
each particle, making it susceptible for capture by
interception in the tower packing.

The packing is irrigated by recirculated scrubber
solution that is distributed over the top of the
packing by a low-pressure coarse-droplet spray
nozzie. The flowrate of scrubber solution through
the packing is set by manual flow control valve H-
215 and local flow indicator/transmitier FIT-220.
The design packing irrigation flowrate is 9.8 GPM.

A mist eliminator located above the tower packing
removes residual water droplets from the process
vapor exiting the condenser.

Residual droplets that become entrained in the
process vapors leaving the top of the packing are
captured by interception by a polypropylenc-
filament, mesh-type mist eliminator. A spray
nozzle is provided for periodic rinsing of the mist
eliminator. The DCS is programmed o energize
solenoid-operated valve KY-670 to rinse the mist
eliminator for a 10-second period every 15
minutes.

The pressure drop across the vapor condenser
system is monitored as an indication of possible
fouling of the system. The high sets point for the
pressure differential are high at 12 WC and high-
high at 167 WC.

3.5." ~ Condensate Recireulation Pumps, two in
parallel (Equipment Nos. P-200 and P-205)

Condensate is recirculation is by two identical
sealless centrifugal pumps.

Controlled functions include start/stop logic for the
separate pumps.

'COMPONENT DESCRIPTION AND CONTROL

Functions monitored in the control room include
pump discharge pressure and horsepower status of
each pump.

Alarmed functions include low and low-low pump
discharge pressure.

The pumps are plumbed in parallel to provide
redundancy. Each pump is sized for 100%
capacity. Check valves are supplied downstream of
each pump to prevent flow back of condensate
through the standby pump.

The pump discharge pressure is monitored by PIS-
220. A low-pressure alarm is used to provide an
advance indication that a pump may be loosing its
effectiveness. The DCS is configured to switch
from one pump to the other when the pump
discharge pressure drops below the low-low
setpoint. The low-pressure setpeint for PIS-220 is
30 PSIG. The low-low setpoint is 10 PSIG.

Power for the pump motors originates from two
motor starters located in the local terminal panel.
The DCS controls which pump is in service (one or
the other) by energizing its associated motor
starters, Either pump can be selected at the time of
startup to be the pump in service.

Sealless pumps cannot run dry for any length of
time (a couple of minutes at most) before the
bearings, which are lubricated by the flowing fluid,
are badly damaged. A wetimeter indicator/
transritter (4-20 MADC output) is included in the
local terminal panel to monitor the motor power
consumption of whichever pump is running, The
power consumption is a direct indicator of the
amount of fluid passing through the pump. If the
power drops too low, a dry pump is indicated and
the DCS is configured to switch pumps. If
switching the pumps does not increase the power
consumption above the minimum threshold, the
DCS is configured to shut both pumps down to
prevent significant damage to the pumps. The
power threshold is determined and set during
commissioning. When the power level drops below
the low set point for a given pump, the power
signal contacts are latched open. They can be reset
by remote contact closure in the DCS,




' COMPONENT DESCRIPTION AND CONTROL

3.8.  Condensate Heat Exchanger
{(Equipment No. E-200)

A glycol-cooled Condensate Heat Exchanger is
used to cool the fraction of recirculated condensate
that is routed through the Hydrocyclone and which
leaves the Hydrocyclone as averfiow.

Controlled functions include on/off control of the
flow of glycol through the Condensate Heat
Exchanger.

Functions meonitored in the control room include
temperature of glycol at Heat Exchanger inlet,

Alarmed functions include glycol inlet temperature
high.

The Heat Exchanger is shell-and-tube construction.
A locally mounted pressure differential pressure
instrument - is used "to check the pressure drop
across the condensate side of the Heat Exchanger,
The Heat Exchanger can be disassembled for
cleaning if necessary.

The DCS setpoint for the glycol inlet temperature
high is 32°F,




'COMPONENT DESCRIPTION AND CONTROL

3.9. Condensate Jeit Mixer (Equipment No.
J-200)

An ejector-type static mixer (Jet Mixer) is
submerged in the liquid within the Condensate
Recirculation Tank.

Controlled functions:; none.

Funections monitored in the control room: none..
Alarmed functions: none.

The mixer serves to continwously and vigorously
stir the contents of the tank to prevent settling of
particulate, The Jet Mixer also serves to prevent
pump surging and overheating at low condensate
recirculation flowrates.

3.10. Process Vapor Reheater (Equipment No.
B-210)

Process vapors leaving the top of the Packed
Tower Vapor Condenser are heated by the Vapor
Reheater

Controlled functions: none.

Functions_monitored in the control room include
temperature of process vapor at outlet of Process
Vapor Reheater.

Alarmed functions: none.

The process vapors that leave the top of the
Packed-Tower Vapor Condenser are saturated at a
nominal 40°F. The Vapor Reheater elevates the
temperature of the saturated process vapor 30°F or
s0 to induce enough superheat to allow the process
vapor to pass through downsiream equipment in a
dry state.

The heat for the Vapor Reheater originates from
selforegulating heating tape that is coiled around
the outside of the duct leading from the top of the
Packed-Tower Vapor Condenser. The- duct is
externally insulated fo increase the efficiency of
the Reheater. The length of tape is selected to
provide the required wattage for the needed
superheat. The tape is selected to limit the
maximum process vapor temperature to [50°F at
no-flow conditions.

3.11. Process Vapor Filters, two in parallel
(Equipment Nos. F-260 and F-205)

Two cartridge-type filters are located downstream
of the Vapor Reheater for capture of residual
particulate that may remain in the process vapor
stream.

Controlled functions: none.

Functions monitored in the control room include
filter pressure drop.

Alarmed functions include high and high-high
filter pressure drop.

The two Vapor Filters are plumbed in parallel fo
provide redundancy (each is sized to handle the
entire pracess vapor flow).

The DCS is programmed to monitor pressure
transmitter PDIT-250 and alarm high and high-high
pressure drop across the filters. The initial high
setpoint is 20" WC. This lower alarm notifies
operators that a filter changeout is imminent. The
initial high-high pressure drop setpoint is 30* WC.
This alarm notifies operators that the active filter
housing should be switched out of service for a
change of filters.

Manually operated process vapor isolation valves
are mounted at the inlet and outlet of sach Vapor
Filter (4 total). The isolation valves for a given
filter are to be opened and closed together.

A continuous process vapor path must be
maintained. Therefore, one set of filter isolation
valves must be open at all times, To ensure a
continuous path when switching filters in or out of
service, the isolation valves for the. filter being
brought into service must be fully opened before
closing the isolation valves for the filter being
taken out of service. A bypass line with a normally
closed manual valve is available to bypass both
filters if needed.

3.12. Induced Drafi Blowers, two in parallel
(Equipment Nos. B-210 and B-215)

Following the two Vapor Filters are two identical
Induced Draft Blowers that supply the motive force




to move the process vapors through the entire air
poliution control system.

Controlled fimctions include start/stop logic for the
separate blowers and control of blower speed.

Functions monitored in the control room include
blower pressure boost and supply power status of
sach blower.

Alanmed functions include low and low-low
blower pressure boost.

The blowers are plumbed in parallel to provide
redundancy (each is sized io handle the entire
process vapor flow). Check valves are supplied
downstream of each blower to prevent flow back
through an idle blower.

A single variable-frequency drive (VFD) is located
in the local terminal panel to contro! the speed of
the blower in service, To control system internal
negative pressure, the speed of the blower in
service is modulated in response to a 4-20 MADC
signal from the DCS,

Power for the Vapor Blower motors originates
from motor starters located in the local terminal
panel. Since both Vapor Blowers cannot receive
power at the same time, one VFD can serve both
fans. The logic for switching power from the fan in
service to the fan in standby originates from DCS.
However, to do this, the VFD manufacturer
recommends that we first shut off the VFD output,
make the switchover to the standby Vapor Blower,
and then reactivate the VFD output.

The DCS is configured to alarm low and low-low
Vapor Blower boost. The initial low boost setpoint
is 307 WG. The initial low-low boost setpoint is
107 WG, Since these blowers are fitted with VFDs,
the pressure boost can be low in the normal course
of operations. Therefore, the low and low-low
pressure boost alarms can be active only with
maximum motor speed “signal output from the
DCS.

313. Carbor Adsorbers, twao in parailel
(Equipment Nos, C-215 and C-216)

Two Carbon Adsorption canisters are located
downstream of the Induced Draft Blowers for

' COMPONENT DESCRIPTION AND CONTROL

separation and capture of residual organic vapors
from the process vapor streani.

Controlled functions: none.

Functions monitored in the conirol room: none,

Alarmed functions: none.

The canisters are plumbed in parallel to provide
redundancy. Each canister is sized to handle 100%
of the design process vapor fiow.

Manually operated process vapor isolation valves
are mounted at the inlet and outlet of each canister
(2 three-way valves and 2 two-way valves total).
The isolation valves for a given canister are to be
opened and closed in a manner that will cause the
process vapors to be routed through the bottom and
out the top of the canister in service.

A continuous process vapor path must be
maintained. Therefore, one set of canisier isolation
valves must be open at all times. To ensure a
continuous path when switching canisters in or out
of service, the system is provided with a process
vapor bypass line with normally closed manual
isolation valve. The bypass line must be opened
before switching canisters in and owt of service.
The bypass line must be closed after the canister
valves have been repositioned to route the process
vapors through the canister in the proper direction.
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