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1. BACKGROUND INFORMATION

The Foam Delivery System used in the decontamination and decommissioning (X&) project for the
K-25/K-27 Buildings at the East Tennessee Technology Parck (ETTP) is comprised of a trailer-mountad
Gusmer® H20/35 Pro-TEC Proportioning Unit and the associated equipment to ¢onvey electrical power,
air, and foam cemponent material to the unit. This high-pressure, plural-component polyurethane foatn
pouring system will be vsed 10 fill process gas and non-process equipment/piping (PGE/P} within the
k-25/K-27 Buildings with polyurcthane foam 1o immobilize contaminants prior to temoval. The systetn
creates foam by mixing isocyanate and polyol resin (Resin) component materials. Currently, the project
plans to utilize up to six foaming units simultansously during peak foaming activitics. Also included mn
this system description are the foam component matetial storage containers that will be used for storage
of the component material drums in a staging area outzide of the K-25/&.27 Buildinge. The Foam
Delivery Systerm and foam component taterial storage enclosures (i.e., Foaming Component Protective
Enclosures) used to siore polymeric methylene diphenyl diisocyvanste (PMD) component material are
identified as Safety Significant {§5) Structures, Systems and Components (35C) in the Documented
Safety Analysis (DSA) for the project, Documented Safety Analysis for the K-25 and K-2V Facilities at
the East Tennessee Technology Park, Oak Ridge, Tennessee, DEA-ET-K-25/K-27-0001.



2. CONFIGURATEION INFORMATION

2.1 DESCRIPTION OF SXSTEM, SUBSYSTEMS, AND MAJOR COMPONENTS

The Foam Delivery System consists of the following major components or subsystems:

Foam Delivery System trailers,

trailer-mounted Faaming Component Protective Enclosures;

foam component feed dnuns and associated feed squipment;

foam proportioning machine;

foam delivery hoses and dispensing gun;

Foam Delivery System support equipment consisting of the electrical power feed, air compressor,
and air drver equipment; and

Staging area Foaming Component Protective Enclosures.

The major systems/zubsystems of the Foam Belivery Systemn irailers are shown in drawings
MIE702500A720, Foaming Teailer Equipment Lavout; MIE702500A721, Foaming System Installation
[sometcic; JIETO2500A001, Foaming Systemy Process Flow Diagram; and E1E702500A125, Foaming
System Single Line Diagram (Figs. 1-4). The tayout and dimensions of the external Faaming Component
Protzctive Enclosures are shown it drawing C1E702500A.114, Foaming Storage Building (Fig. 5%
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Fig. J. Foaming trailer equipment layout
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21.1 Foam Delivery System Trailers

The Foam Delivery System trailers contain all of the equipment used for storage and delivery of the
component materials, mixing of the materials, and delivery of the materials o the equipment being
foamed. This system, and all the compenents that make up the system, were purchased as commercial
grade items. The Foam Delivery Systemn trailers are salf-contained units, with the exception of electrical
power. The outside dimensions of the Foam Delivery System trailers are 21 ft 10 . long (including the
2.n. ball hitch), § £ 4 in. wide, and 9 ft | in. high with a tandem axle configuration. The trailers have
been physically cenfigured to optimize the space within the trailer and to fulfill one of the Safety Basia
requirements for PMDI foam component isolation in a protective enclosure. The trailer and major Foam
Delivery System/subsystems are shown on drawing MI1E702500A720, Foaming Trailer Equipment
Layout. This drawing illustrates the three compartments on the trailer. The front section houses the air
compressor, air dryer, and the 480-VAC to 23-VAC/ 1 20-VAC transformer with power disconnects, In
thiz compartment, the electricel pewer enters via cable through the compartment floor. The mid-section
contains the Proportioning Undt and product delivery hose connected to the Propartioning Unit. The rear
section contains the Feaming Component Protective Enclosure for the dmums of foam component
toaterial, aleng with two pneumatic drom pumps and a step-down air regolatorddryer for doun dry air
blanketing.

All three compartments are lighted using incandescent fixtures, and each containg a fire extinguisher, 120-
VAC electrical space heaters are installed in the middle and resr compartments to support operation
during cold weather. Dawing M1EY02300A721, Foaming Systern [nstallation Isometric, depicts typical
equipment instaliation and routing of the zir and component hoses 1 relationship o the proportioning
machine. Drawing JIE702500A001, Foaming System Process Flow Diagram, is & process flow diagram
for the svstem. Drawing EIEZ500A 125, Foaming System Single Line Diagram, is an electrical single-
line, block diagram for the trailer elecirical system. The Foam Delivery Systam is powered by 430-VAC
construction feed to the Foam Delivery System trailer on-board transformer, where it is stepped down o
230-VAC and 120-WAC for the system components. Components that require 230-VAC are the
Proportioning Unit and the air compressar, both of which are hard-wired. There is 120-VAC service to
the air dryer, gverhead lights in each compartment, space heaters, and several service gutlets within the
trailer.

Other than specifically credited aspects of the traller design (e.g., trailer insulation credited as part of the
Foaming Component Protective Enclosure} described in the Following seclions, the Foam Delivery
Systemn trailers do not require configuration management as safety significant items. Although some of
the equipment contained within the Foam Delivery System trailers is credited with fulfilling a safety
significant fanction in DSA-ET-K-253/K-27-0001 (e.g., portions of the foam propottioning machine), the
trailers, in general, do not fulfill any specific safety function and are not considerad to be within the
boundary of the credited safety features. The components credited as safety significant items, if replaced,
are commercial-grade items b must be purchased and dedicated under BIC-DE-101E, Procurement,
Comrol, Evaluation, and Use of Commercial Grade ltems In Safery Nignificant Applications.

2.1.2 Trailer-Mounted Foaming Component Proteciive Enclosure

The pretective enclosures on the Foam Delivery System trailers are built into one of the compartments of
the trailer and are designed 0 house one drum each of the PMDI and Resin components. To protect the
foaming component matenals, the protective enclosures are constructed of firs-resistant insulating
materials and mclude dmm ovemressure protection to prevent the release of PMDI outside of the
anclosure, which conld result if the enclosure were exposed to a fire leading to rupturs of the drum.



The Fozming Component Protective Enclosure is designed io provide a protective barrier capable of
maintaining the internal 2ir temperature below 270°F for 1 hour during a fire involving combustible or
flanumable material in quantities within the Fire Protection Program limitations separated by at least 40 ft.
The 270°F design temperature Limit is based on a limiting flash point temperatere of 200°F for the Resin
foam component material. The limiting temperature of 270°F also ensures that the flash point and boiling
point of the PME matertal (390°F and 625°F, mspectively) will not be exceeded. The ability of the
protective enclosure to meet the functional requiremients necessary to fulfill the safety functien is
validated through documented, Fire Protection Engineer-approved engineering evaluations CAF-7K2527-
AQL3 and CAF-7K23527-A497. The enclosure walls and roof are constructed of plates of rolled,
continuons-weldad steel to form the enclosure interior walls. The enclosure is insulated with fire-rated
insulation between the steel mterior walls and the trailer walls, The enclosure is accessed for drum
loading through floor-to-ceiling dogrs that overlap at the rear-center of the trailer. The doors and all
penatrations (including hose penetrations) are designed to provide {ire-esistance capability equivalent ko
the roof and wall design. The enclosure design includes a feature to allow the doors of the enclosure to
remain closed during foam application operstions. The maferials of construction, arrangement, and
dimensions of the enclosure are shown in Bechfel Jacobs Company LLC (BJC) Drawing
MIETOZ500A720. The inner and outer walls, floor, ceiling, and doors of the enclosure (i.e., both inper
steel components and trailer materials, and associxted penetrations) are credited with mesting the design
safety feature. Other aspects of the enclosure design {=.g., lizhting, space heaters and drum stands} are not
considered to be within the boundary of the credited safety feature and do not require configumtion
reanagement ag safoly significant lems.

2.1.3 Foam Component Feed Drums and Associated Feed Equipment

The isocyanate (PMDI) and poelyol resin (Rasin) component materials are delivered from the vendor in
Depatment of Transportation-rated drums (UN/LA LKL E/380 rating). Both drums, as provided by the
vendor, have a design test pressure of 43 psig. The dmms are filled with approximaiely 49 gal of material.
Drum-mounfed, pneumatically driven feed pumps are wsed to transfer the foam component materials from
the drums to the propartioning machine. The fluid side of the pomps is of & cylinder and piston, positive
displacernent desiyn. The pumps are designed for a 2:1 pressure ratio {i.e., fluid side pressire two times
air gide pressure) with a maximum design output eapacity of 11 gal per minute (gpm) intermittent duty
and 5.5 gpm continuous duty. Maximum design cperating air pressure to the pumps is 180 psig. The
pump operating speed is controlled through operation of a needle valve installed in the air line at the air
supply inlet to the pumps (identified as valves DA6 and DA7 on Drawings MIETG2500A721, Foaming
Systern Installation Isometric, and TIETO2500A001, Foaming System Process Flow Diagram). Details of
the design of the transfer pumps and associated equipment are contained in the manufacturer's mamuals
(Gusmer Corporation 2:1 Ratio Transfer Pump, Operating Monued with Paves Ideniification, OP232-
NST).

The f2ed hose running from the feed pump 1o the proporioning machine i8 3 3o-in-ID hinse. The hose
comnects to the feed pump discharge and runs through the wall of the protective enclosure and connects ta
the proportioning machine inlet y-strainer.

Owperating air for the feed pumps is supplied from the system pir compreszor via a golenoid operated air
control valve mounted on the proportioning machine (identified as AS1 on MIE7025004721, Foaming
Swstern Installation Isometric, and JIETOZ500A001, Foaming System Process Flow Diagram). The
gontrol valve i3 a two-position solenoid operated valve. The valve is solenoid operated to open, with
spring pressure to shut, and fails closed on a loss of power. The valve design includes a manual override
feature to allow manwally latching the valve open. This manual override capability is permanently
disabled on the installed valves. The control power for the valve is provided by the Foarn Delivery
System Programmable Logic Controller (PLC). Dry blanketing air for the drum headspace is supplied
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from the system air compressor via the same solenoid operated air control valve for the feed pumps and
after passing through a flterregulator assembly mounted inside the protective enclosure. The air
filter/reguiator assembly consists of an air regulator (identified as valves DAl on Drawings
MIE2500A72]1, Foanung System Instaliation [sometrie, and JIET02500A001, Foaming System
Process Flow Diagram), air filter, and pressure relief valves in the air line going to each dram (identified
as valves DAZ and DA3 on Drawings MIE702500A721, Foaming Systam [nstallation lsometre, and
JIET025004001, Foaming System Process Flow Diagram). Details of the design of the air filter/regulator
assembly are contained in the manufacturer’s manval (Gusmer Corporation Model OF | 55 Air Drver,
Operating Instuction and Parts Identification Manual, OP135-INST).

The pressure relief valve installed in the dry air supply line connected to the PMDI and Resin component
tnaterial drums (DAZ and DA3) protects the drums from repture due to regulator failure and will mlieve
preszure buildup resulting from the temperature rise i the enclosire during 2 {ire event. The installed
valves have a design lift pressure of 5 %l psig. This overpressure device is of a simple, direct-acting
mechanical design, The setpoint is established by design and is non-adjustable. When the pressurs within
the supply drum reaches a pressure of 5 +1 psig, a plunger in the relief device is tripped, opening the
valve chamber tc the pressure in the drumn. At this point, the cap pops off the relief device, venting the
drum to atmmesphere and exposing a red warning band. The relief valve and hose connecting the valve to
the drum are the only portions of the air system credited with meeting the design safety feature.

[n summary, DSA-ET-K-25/K-27-0001 identifies the Foam Delivery Sysiem az performing a gafety
sipnificant function of mitigating & release of the PMDI foam component material in 2 fite by containing
the material within the Foaming Coraponent Protective Enclosure and limiting the volume of PMDI foam
component maferial contained i the Foam Delivery System components outside of the Foaming
Compoenent Protective Enclosure. The foed transter pump design opertating flow, feed hose, and associated
valving internal velumes, drum design pressures, drum dry air relief valve design and setpeint (DA2 and
D143}, and the solencid operated air control valve (AS1) design are the only aspects of the feed equipment
identified in DSA-ET-K-25/K-2740001 as being associated with this safety significant function. Other
portions of the feed squipment are not considered o be within the boundary of the credited safety feature
and do not require configuration management as safety significant items.

2.1.4 Foam Proportiening Machine

The foam proportioning machine is a self-monitored system that sperates with constant feedback program
logic and a touch-sereen human-machine interface (HMI). The system is designed to moritor and control
components related to feed inputfoutput pressure and temperature, hydranlic pressure, component levels,
end hose heat trace functions. The foam proportioning machine has the following thiee major functions:
(1) boosting the foam componznt line pressure to approximately 1508 psig using a reciprocating pump,
(2) heating the foam matenal te appreximately 100°F, and (3) containing and controlling the hydraulic
pawer plant that powers the pun trigger mechanism and reciprocating pump. The two sides of the foam
component material portions of the machine {i.e., PMD} and Resin side) are essentiafly identical. Deiails
of the design of the proportioning machine equipment are contained in the manufactursr’s manuals
{rusmer Corpovarion H-20/33 Pro-Tec Proportioning Unil with Fydraslic Fowey Pack, Operating
Mamual, 61942-H-1, and Gusmer Corporation H-20035 Pro-Tec Froporiiowing Unit with Hydraulic
Fower Pack, Paréz Mdentification Muvual, 61542-H-1D}.

The system utilizes a PLC to control system operation with constant feedback program logic and a touch-
screen HML The system is designed to monitor and control components relaied to feed input/output
pressure and temperabure, component fiovw rate, and delivery hose heat trace temperature. The HMI
enables an operator to observe or change equipment operation and provides access through a password
protected administrative Feature {referred to as the *setup mode™) to adjust selected values and conditions

11



of data and parameters in the PLC. The PLC 18 programmed for industrial applications and reads both
dizcrete inputs, such as proximity switeh gignals indicating the spray pun trigger is open or closed, and
analog inputs, such as voltage, current, or temperatore. The PLC software reads sensor inpuis, processes
propram logic, and writes outputs to control devicez. The PLC tums discrete outputz ON or OFF to
gctuate various relays and indicators. The PLC also directs output voltages and currents to various control
devices and indicators. The system PLC provides control sigaals for the component material heaters, hose
heaters, hydraulic system, and solencid operated control valve in the air supply line to the component feed
pumps, The PLC programming provides for monitoring and control of Feam Delivery System parameters
for normal system operation, waming alarm, and shutdown purposes. Firors in the PLC function or
associated inputs will be indicated by fault or emor messages on the HMI1 or abnormal system readings
{e.g., flashing lights for prassura readings).

The PLC is progrmmmed using system development software 1o read inputs, process the logic of the
program, and write to the outputs. Reliability of the design of the PLC software 15 assured by Qualiby
Assurance Program (QAF) software contrel requirements applied (o cthe initial development, acceptance,
and changes to the sofiware. The password protected administrative feature (ie., semp mode) allows
pocess to adjustable system operating and safety shutdown featores (incloding dwell tims settings)
controlled by the PLC, but does not allow access to the control logic or PLC software programming.
Modification of the control logic or software programming requires access using syatem development
software and can only be performed by the equipment vendor. Any changes fo the credited PLC
equipment {including controlled systemn operating or shutdown seipoints or dwell times, or vendor
wmodifications to the seftware) are required to be controlled through the Cenfiguration Managernent and
Software QA Programs and will require validation thwough fonctional testing. The sofiware QA
requirements associated with the PLC are contained in the Software Quality dssurance Plan for the
Gusmer H20/35 Fro-TEC Foam Defivery System ai the Easi Tennessee Technology Park, Oak Ridge,
Tennessze (BIC/OR-2210).

Shutdowns and warnings associated with system flows, pressures, and temperatures are incloded in the
PLC design to protect the equipment, ensure the appropriate ratio of component materials are being
delivered to the dispensing gun, and ensure proper final foam properties (e.g., high-pressure alarm and
shutdown, component flow differential alarm and shutdown, and component high or differsntial
temperature alarm and shutdown). In addition, a bimetallic thermal cutoff for the Pomary heater controls
and a high-pressure shutdown o the hydraulic pewer plant are provided independent of the PLC controls.
The PLC automatic shut-off controls that detect a low-pressure condition in either the PMDI feed or the
delivery hose line indicatitg a catastrophic hose failure (Le., cupture) and that close the solenoid operated
control valve in the PMDI feed pump air supply {AS 1) within 8 seconds of loss of pressure in either line
are the only PLC control functions that are specifically identified in DSA-ET-K-25/K-27-0(K1 as a safety
significant feature, The other PLC control, alarm, and shutdovwn features are provided for normal process
sontrol and personnel or equipment safety, but they are not considerad to be within the boundary of the
credited safety feature and do net require configuration management as safety significant items.

The hydraulic power plant for the proportioning machine operates between 10{0 and 2000 psig and
supplies operating fluid w the foam component material proportioning pump via 3 réversing valve
conteolled hy the system PLC. The hydraulic power plant also provides hydraulic operating power to the
dispensing gun af the end of the delivery hose. Starting and stopping of the hydraulic pump is controfled
by the PLC theough the HMIL An automatic unleading valve controls eperating pressure of the hydraube
power plant, The hydraulic pump control sircuitey includes an overpressure safety switch to protect
against failure of the automatic unloading valve and a motor overlead sensor that provides a signal to the
PLC to generate a system shuidown in the event of & motor overload. A small, nitrogen-loaded
accurmulator provides a pre-load pressure for the system and a surge volume t¢ mainfain stable pressure in
the hydraulic system during operation.
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The proportioning machine containg two component material proportioning pumps (one for each
component). The pumps are hydraulically opemted piston- and cylinder-type positive displacement
putnps with 2 maximum design output capacity of ~ 4 gpim. The flow of the hydraulic eperating fluid to
the proportioning putnp drive side is directed theough a reversing valve controlled by the system PLC to
provide the operating force for the pumps. The drive side of the two pumps is interconnected through a
single hydraulic drive piston such that the pumps stroke in a diametrically opposged fashion.

The propoettioning machine contains two sets of electric heaters (one set for ¢ach component material) on
the outlet of the proportioning pumps that heat the materials to approximately 100°F. Each set of heaters
i rated for 9000 watts and is powered from a heater control unit controlled by the system PLC. On the
outlet of the component material heaters is a flowmeter, which provides a sipnal to the gystem PLC for
use i1 monitoring and control of system operation. The delivery hases are connected to the proportioning
machine at a test valve assembly (A4 and R4 on Drawings MIE?(2500A72], Foaming System
Installation [someiric, and J1E702500A001, Foaming System Process Flow DHagram) downstream: of the
flowmeters,

The proporticning machine mcludkes the following sensors that provide input signals to the system PLC
for use in system monitoring and control:

«  pressure transducers downstream of the inlet strainers for sensing component material pressure in
the feed lines (hoth PMII and Resin sides),

s  pressire transdocers at the outlet of the proportioning pump for sensing component material
pressure in the delivary lines (both PMDE and Resin sides),

¢ themmocouples downstream of the inlet strainers for sensing component material temperature n. the
feed lings (both PMDI and Resin sides),

. thermocouples in the primary heater bundle for sensing component material temperature at the
heater autlet (both PMDI and Eesin sides),

*  a thermocouple in the temperature sensing unit (TS for sensing PMDI component material
temperatuze at the hose end,

- flowmeters at the outlet of the primary heaters For sensing component mateal flow in the delivery
lines (both PMDI and Resin sides},

*  aproximity switch on the dispensing gun for sensing the dispensiog gun trigger position, and
. a hydraulic motor overloed signal fraom the hydranlic motor ¢ireuit breaker,

The pressure fransducers lecated in the feed inlet provide a signal w the PEC proportional to the
associated hose pressure and are relied on to provide indication of a potential rupture of the feed hose.
The gpecified presgurca transducers have an operating range of 0250 psig and an accuracy of < £ 1% of
full scale. The pressure transducers located in the proportioning pump cutlet provide a signal to the PLC
proportional to the associated hose pressure and are relied on to provide indication of 2 potential rupture
of the delivery hose. The specifisd pressurs tansducers have an operating mnge of 0-3000 psig and an
accuracy of < £ 1% of full scale. The high-pressure transducer also includes a switching circuit that is
nged to provide a high-pressure shutdown indication to the PLC, A loss of the pressure signal from the
feed or delivery hose line pressure sensors will be seen by the PLC as a low-pressure indication.

The proportioning pump design operating flow, the proportioning machine infernal volumes, and the
components associarad with the autpmatic low-pressure shut-off feature described above (ie., the PLC
programming logic and input/output circuitry associated with the pressure transducens and air solencad
valve, the proportioning rachine inlet and outlet pressure transducers, and the solengid eperated conirol
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valve in the feed pump air supply line) are the only aspeciz of the propertioning equipment identified in
DSA-ET-K-25/F-27-0001 as performing a safety significant function. Other portions of the proportioning
maching (.., the hydraulic power plant and associated control citcuitry) are not cotisiderad to be within
the boundary of the credited safety feature and do not require configuration management as-safety
significant items.

2.1.5 Foam Delivery Hose and Dispensing Gan Equipment

The component materials are delivered to the dispensing gun through flexible hoses (referred to as
delivery hoses) supplied with hose heaters to keep the components at approximaiely 100°F and protected
with two layers of protective material. The hose assembly consists of the two component maferial hose
lines, two hydraulic lines For operation of the dispensing gun, two hose heat cables, two signal cables for
the dispensing gun proximity switeh, and | signal cable for the hose TSU. The delivery hose is previded
in 30-ft sections connected with threaded mechanical fittings and quick disconnect-style electrical
connections. A TSU iz connected in the delivery hose line between the last 50-ft section of delivery hose
and a 10-f whip scotion of hose. The dispensing gun is connected to the whip hess. The equipment is
nomally configured with a total of 160 fi of hose {three 50-ft sections and the whip section), but the
system is designed to operate with up to 400 ft of delivery hose with 2 10-ft whip section on the end for a
total length of 410 fi. The TSU contains themocouples that menitor the component material tamperatire
and provide a sigmal to the system PLC for hose heater and system monitoring and control purposes.

The dispensing gun contains the mixing chamber where the two component materials are combined and
are dispensed into the desired location. The dispensing gun mixing valve is activated under hydraulic
pressure due to close tolerances on the mefal components of the ports in the gun. Actuation of the mixing
valve is controlled by a signal fram the PLC based on a signal from a proximity switch on the dispensing
gun togger assembly. The high pressure on the foam component lines creates unpingement mixing of the
campenents within the dispensing gun mixing chamber when the trigger is activated. Details of the design
of the dispensing gun are contained in the manufacmirer’s manvals (Gusmer Corporation Model GX-14
Pour Head, Operating Manual, 33943-1, and Gusmer Corporation Model GX-14 Pour Head Paris
Tdemtification Mamral, 33943-10,

The delivery hose and dispensing gun internal volumes are the only aspects of the delivery hose and
dispensing sun equipment identified in DSA-ET-K-25K-27-0001 as performing a safety significam
function. Other portions of the equipment (e.g., hose heaters and associsted control circuitry) are not
considered 1o be within the boundary of the credited safety feature and do not require configuration
management as safoty significant items.

2,1.6 Foam Delivery Systesa Support Equipment

The front compartment of the Foam Delivery System trailer houses the air compressor and air dryer for
the feed pump operating air and component material drum dry air blanket and 2 step-down transformer
and ¢lectrical panel for supplying power to the triler-mounted equipment. The Foam Delivery System is
powered through a 430-YAC construction feed plug connection on the Foam Deltvery System trailer,
where it is stepped down by the on-board transformer to 230-VAC and 120-VAC for the system
components. The support eguipment is not considered to be within the boundary of the credited safety
features,
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2.1.7 Staging Ares Feaming Component Protective Enclosures

The enclosures used for outdoor storage are designed to hold a5 many 38 16 drams in each enclosure
(Drawing CIET702500A 114, Foamn Storage Building). Up to six (&) enclosures will be used to facilitate
teplenishing of material for the Foam Pelivery Systetn trailers. The extemal enclosures will be staged in
varous locations exfernal to the K-25/K-27 Buildings. To protect the foaming component matenals, the
protective enclosures are constructed of fire-resistant insulating materials and include doven gpall
containment fzatures to prevent the release of PMDI outside of the enclosure that could resuft if the
enclosure were exposed to a fire leading to rupture of the drum. The units are pre-enginzered hazardous
material storage units with a 2-hour fire rating as approved by Factory Mutual. The protective enclosmres
aleo are degigned with environmental controls (ie., heating and air-conditioning vniis) to maintain the
components in compliance with the manufactorer’s recommendations for storage. Power is provided to
the enclosures from a 1 20-VAC construction feed connection.

The Foaming Compenent Protective Enclosure is required to be designed to provide a protective barrier
capable of maintaining the intemal air temperature below 270°F for | hour during a fire involving
combustible or flammable matenial in quantities within the Fire Protection Program limitations separated
by at least 4G ft. The 270°F design temperature linnit is based on a liniting Aash point tempetatore of
JO0FF for the Resin foam component material. The limiting termperatore of 270%F also ensurss that the
fash point and boiling point of the PMD] maserial (330°F and 625°F, respectively) will not be exceeded.
The ability of the protective enclosure to meet the functional requirements necessary to fulfill the safety
function is validated by the Factory dutual 2-hour fire rating certification for the containers, as
documented in BJC Fire Protection Calculation CAF-YE2527-A497, The 2-hour fire rating design and
testing requirements ensure that with an initial intemal air temperature of 105°F the intermal air
temperature will stay below. 134°F for a Ll-hour pericd when exposed to an external fire mmvelving
combustible or flammable material in quantities within the Fire Protection Program limitations separated
by a distance of a1 least 40 fi. The enclosure structure (1.e., walls, flogr, ceiling, penetrations, and doors of
the enclosurs) iz credited with meeting the design safefy feature. Other aspects of the enclosure design
(e.g., lighting, heating, and air-conditioning equipment) are not considered 1o be within the boundaty of
the credited safety feature,

The design of the protective enclosures includes a built-in spill containment sump with sufficient capacity
ta contain a liguid volume equal to the combined vahime of the maximum number of standard design 55-
gal drums the enclosure is designed to store {minfmum 330 gal).

2.2 PHYSICAL LAYOUT AND LOCATION

The physical layout of the Foam Delivery System (irailers) is shown in Drawing M1ETO2500A720,
Currently, the project plans to utilize up to six FHaming units simultaneously during peak foaming
activities. The trailers will be moved te the required locations within the K-25/K-27 Buildings using
appropriate towing vehicles (g, fork trucks). The system is currently configured with 160-R-long hoses
1o minimize the number of trailer movements requited to access the abjects to be foamed. The aystem can
operate with up to 165 ft of 3/8-in. ID delivery hose and still be within the chemical volume limitations
set by the Project’s Techrucal Safety Requirements (TSR), Techrical Safety Regquirements for the East
Tennessee Technology Park K-25§ and K-27 Facilities {TSR-ET-K25/827-0002).

As many a3 six staging area Foamung Compeonent Protective Enclosures will be used to facilitate

replenishing of material for the Foam Delivery System trailess. The external enclosures will be staged in a
designated external staging area in the vicinity of the K«25/K-27 Buildings.
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2.3 BOUNDARIES AND INTERFACES

The Foam Delivery System consisis of gelf-contained umits, with the exception of electrical power and
foam component material feedztock. Power must be provided uzing appropriately sized wire for the 480-
VAC or |2)-YAC feed from the construction power grid. Foam component material wilt be replenished
as necessary and is containerized in 55-gal drms. Interface of the Foam Delivery System with the
equipment being foamed is controlled through a work packape prepared specifically for the foaming
action to be performed. The work package provides specific requirements for identification of the location
to be foamed, work instructions and safety controls specific to the work location, and documentation and
record keeping requirernents for each foamed location. There are n0o other physical or support system
interfaces between the Foam Delivery System frailer unit, staging atea Foaming Component Protective
Enclosures, and other operations.

2.4 PRINCIPLES OF OCPERATION

The Foarn Delivery System equipment is designed to produce pefyurcthane foam normally vsed for
injection molding applications, void filling, or spraying of foam for wall/roef insulation applications. BJC
has selected this system for the purpose of contaminant immebilization within the PGE/P.

The system creaies foam by mixing isocyanate (PMDI) and a polyol resin {Poly). This is achieved by the
transfer of the component material contained in 55-gal drums located in the tear of the trailer to the
proportioning machine located in the center section of the trailer. Drum pumps powered by the air
compressorair dryer system, located in the front of the trailer, create this transfer pressure.

The proportioning machine has three major functions: (1) boosting the foam compeonent line pressure to
approximately 1500 psi using a reciprocating pump, (2} Leating the foarm material to approximately
100°F, and (3) containing the hydrawlic pump system that powers the gun trigger mechanism. The high
pressure on the feam component lines <¢reates impingement mixing of the components within the
dispensing gun mixing chamber when the trigger iz activated. The trigger 15 activated under hydraulic
pressure due to the close tolerances on the mefal components of the ports in the gun. The heated
components are kept at approximately 100°F in the delivery hoses. The resulting mixture is dispensed into
the object to be foamed where, by excthermic reaction, the mixture expands to approximately 10-25
times ity original volume. Different PMD] and resin mixtures are used (o obtain varying dengities as
required by the application work packages for various equipment to be foamed.

The equipment is to be cperated by trained personnel. Once the squipment startup Is completed, the
foaming operation encompasses identification of the itemi(s) te b2 foamed and calculation of the amount
of foam to be dispensed for that item. Openings (punched holes} in the piping or equipment are made at
locations required to facilitate foam insertion, but this activity and the objects to be foamed are not part of
the Foam Delivery System. The foam is dispensed through the gun, with or without addibonal tubing
attached to the gun head, inte the opening. The trigger is depressed for the pre-determined time period
{typically less than | minute) to fill the obpect with the appropriate amount of foam material. This activity
is repeated for all sections of pipe and individual pieces of equipment to be foamed.

25 SYSTEM SAFETY FEATURES

The Foamn Delivery Systerm controls include the following protective safety features (i.e., “Faults™):
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= an overpressure safety switch sat at 2800 psig in the hydraulic pump contrel circuitry {i.e.,
independent of the PLC control systern} to protect against over-pressurization of hydraulic power
plant components;

¢ component materizl primary heater outlet high-temperature binietallic thermocouple shutdown: set
at 200 F in the Primary heater control ciccuitry (i.e., indepeadent of the PLC control system),

- PMDI and Resin proportieriing pump inlet low-pressure shutdowns by the PLC contral systern to
protect against proportioning machine damage or detect a rupture of the feed hose;

s«  PMIM and Resin proporfioning pump outlet low-pressure shutdowns by the PLC control system o
detect a rupture of the delivery hose;

+  PMDI and Resin propoertioning pump outlet high-pressure shutdown by the PLC contro] system set
at 2200 peig to protect against over-pressurization of delivery hoses; and

» hydraulic pump motor overload system shutdown by the PLC control system to protect against
equipment damage.

[f the established setpoint is exceeded for any of these parameters, the unit will shut down and the HMI

will default to the Alarm Status Screen fo inform the operator of the “Fault” condition. & message text

will prompt the operator with suggestions to analyze and ckear the Fault condition. The machine cannat be

put back to normal operation until the fault iz cleared and reset. The Alarm History Sereen will track

historical alarm data for forure reference,

Other parameters alao are monitored and controlled by the PLC for normal system monitoring, operation,
and warming alarm: purppses {e.g., monitoting and/or control of system flows, temperatures or pressures,
and associated alarms and shutdowns when one of these parameters exceeds a preset conirol band). These
other parameters and associated alamms and shutdowns are provided for nornal process control and are
not considered safety features. The vendor design also includes an emergency shutdown of the Foam
Delivery Systermn, which can be actuated manually from a push button located on the face of the
proportioning machine control panel, independant of the FLC automatic. shot-off fumctions. Although
imcluded in the original vendor design, the safety shotdowns described above have obwiated the need for
the smergency shutdown as a safety feature, However, it does provide a means of mpidly securing the
process i an upset condition.

The PLC logic also includes programtnable dwell Hme settings that must be exceeded before the PLC will
initiate 2 system shutdown following detection of 2 parameter outside the established setpoint. These
dwei] tinws are utilized to preclude spurious system shutdowns from notmal systern pressure trnsients
while still providing initiation of an automatic shut-off in a pertod of tire that ensures safe operation. The
PLC programming includes the capability to adjust the setting of these shutdowns and dwell times
through a satap mode. Access to the PLC setup mode is conirolled through a password protected
administrative function gecessible through the HMI.

The accident analyses in DSA-ET-K-23K-27-0001 have determined that the unmixed polyurethane foarn
components (specifically the PMDI constibuent) may result in significant chemicsal consequences if
exposed to a fire. To address this issue, the Foam Delivery System has been credited in the safety analysis
with the following controls to nunimize such exposure. These include:
*  housing the unmixed foam components in a prolective enclosure;

*  limiting the amount of PMDI contained within the system outside the protective enclosure to less
than 1,6 gal; and

*  providing automatic shut-off controls that detect a low-presgure condition in either the PMDI feed
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or delivery hose line indicating a catastrophic hose failure (ie., rupture) and close the solenoid
opetated control valve in the FMDI feed pump air supply within 8 seconds of loss of pressure in
gither Line

The Foam Delivery System’s basic functional requirernsnt is to limit the volume of PMDI that could
potentially be expased to a fire outside of the Foaming Component Prodective Enclosure to < 4.3 gal. The
Foam Delivery System helps to protect the unmized PMDI foam compenent insichs the system equipment
that is located outside the Foaming Component Protective Eaclosure from direct exposure to fire.
However, the system will not withstand direct flame impmgement. Therefore, the svstem controls also are
designed to limit the amount of material that could be released from the system in the evant of 2 fire. To
meet this functional requirement, the gyztem degign includes the following feanires:

+ The Foam Delivery Sysitem design limits the volume of FMIM containad in the Foam Dalivery
System components outside of the Foaming Component Protective Encleaure to lags than 1.6 gal.

* The Foam Delivery System design inclodes automatic shut-off controls that detect a low-pressure
condition in eather the PMD] feed or delivery hose indicating a catastrophic hose failure {Le.,
rupture) and cloge the solenoid operated control valve in the PMDI feed pamp air supply within 8
seconds of the ropture.

These featnres are required to work in conjunction with each other such that the amount of PMIN material
from a single fozmming unit potentially axposed in a fire avent would not equal or exceed 4.3 gal {ie.,
combined velume of the systern outside of the Foaming Component Protective Enclosure and PMDI
released in the event of a hose mupture is < 4.3 gal).

The total volume of 4.3 was selected based on the accident analysis, which indicated that this guantity of
PMDI released in a fire would result in High off-site consequences. This value zlso was determined fo be
achievable with the esxpected system response time to 2 hose ruptuce and the maximum design system
volume {ie., considering the maximum hose length of 410 f). This quantity of material could be
exceeded if two Foam Delivery Systermn units are allowed to be collocated and therefore poteatially
involved in a single localized fire. Therefore, to allow the operational flexibitity of having two wnits
collocated while still minimizing the quantity of material that could be invoelved, the volume of PRDI
contaimed in the Foam Delivery System components outside of the Foaming Component Protechive
Enclogure is limited o 1.6 gal maximum by operationally limiting the FMDI component delivery hose
length to 165 ft. The accident anpalysis acknowledges that, with this system volume, a localized fire
involving two Foam Delivery System units could result in a release of up to 6.2 gal of PMDI

The systemn volume limatation of 1.6 gal was based on providing maximum opetational flexibility in the
system configuration, The caleulated combingd internal velome of the foaming component material
containing portions of the system from the feed purep discharge to the dispensing gun with the maximum
design length of delivery hose installed (i.e., 410 fi) is 2.93 gal and 1.4% gal with the normal configuration of
163 ft of hose. The system volume caleulations are documented in BJC calculation CAM-TK2527-A019. The
gizing of system compoenents ouside of the Foaming Component Protective Enclosure must be controlled
to ensure that the performance will meet the functiongl safety requirement. This includes the PMDI
component feed hose, proportioning machine PMDI component side imtermal velume, PMDI component
delivery hose internal volume, and PMDI delivery hose whip and diepensing gun internal volume.

The Feaming Component Protective Enclosures provide mitigation of fire in external staging areas and
application aress containing the unmixed foam components by preventing the PMDI material stored 1t the
enclosure from being exposed to temperatures above the boiling point of the PMDI {~625°F} during a
Ipcalized fire. Such enclosures are required for protection of the unmixed foaming components, both as
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part of the Foam Delivery Systam trailers, where single drums of the material are used during foaming
activities, and for protection of multiple drums of the materials when placed in staging aress outside of
the buildings in preparation for use,

To protect the PMDI component materials from being exposed o temperatures axceeding their boiling
point (~625°F) during a fire, the Foaming Component Protective Enclosure design features must meet the
following functional requirements:

¢+  The Foamning Component Proteclive Enclosure is designed to provide a protective batrier that is
capable of maintaining the internal air temperate below 270°F for 1 hour during a fire involving
combagtible or flammable material in quantities within the Fire Protection Program limitations
separated by a distance of at least 40 fi.

+  The Foaming Compeonent Protective Enclogure design that is built into the Foam Delivery System
trailets includes a simple, direct-acting mechanical overpressure relief device(s) in the drv air line
connected to the PMDI drum vapor space {DAZ2). The relief device must have a non-adjustable,
factory set relief setpoint below 10 psig.

#  The Feaming Component Protective Enclosure design used to stage unmixed FMDI polyurethane
foam component material outside of the building includes & minimum spill containment capacity of
880 gal.

The 270°F design tempermture limit for the Foaming Component Protective Enclosure is based on a
Lhmoting flash point temperature of 3J00°F for the Resin feam component material. The limibing
temperature of 270°F alse ensures that the flash point and boiling point of the PMDI material (390°F and
0257F, respectively) will not be exceeded. The abilitv of the protective enclosure to meet the fanctional
requirements necessary to fulfill the safety function is validated by the Factory Misual 2-hour fire rating
certification for the containers, as documented in BJC Fire Protection Calculation CAF-TRK2527-A497,
The Z-hour fire rating design and testing requiraments ensare that with an initial internal air temperature
of L05°F the intemal air temperature will stay below 134°F for a 1-heor period when exposed to an
externgl fire involving combustible or flammable material in quantitiss within the Fire Protectien
Program limitations separated by a distance of at least 40 ft.

The pressuce relief valve installed in the dry air supply line cotnected to the PMDI component material
drums (DA2} will relieve pressure buildup resulting from the temperature rise o the enclosure during a
fire event and therefore protect the PMD drom from rupture. This feature preserves the ability of the
protective eaclosure to protect the PMDI material from being exposed to temperatures above 270°F, as
described previensly. The 10 psig design pressure limit provides a margin of safety below the design
drum pressure of 43 psig. The setpoint of the currently nstalled relief valves is 5 +1 psig. The installed
relief valves are of a simple, direct-acting mechanical design. The sstpoint is established by design and is
nan-admstable,

The protective enclosure spill contaminant capacity of 830 gal provides sufficient capacity to comtain a
liquid volume equal ta the combined volume of the sixteen 55-pal drums the enelosures are designed to
store.

These credited Design Features are contained in BIC/OR-1248, BIC List of dctive Safety Systems {LASK)
and Fist of Design Features (LDF3), and in BJC/OR-1547, £-25 and K-27 Facilities Configuration
Management Plan, East Tennessee Technology Park This puis the Design Features under configuration
management and control B preclude any changes withoul approprate raview and approval under the
Unreviewsd Safery Question process and the Project Review Committee, which serves as The
Configuration Control Board for changes to Design Features and Active Safety Systems.
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2.6 SYSTEM CONTROL FEATURES
2,6.1 Sysiem Monitoring

The instrumentation, indicators, alamms, and related information, as noted previously, are provided to
operations personel through the momtonng screen on the proportioning machine, as well as the external
visual and audible alarms. Visual alarms are green for “OK” status, amber for *trouble™ indication, ard
red and audible for “shutdown.” These alarms are mounted on the machine and on the exterior side of the
trailer. When the status light 15 green, all monitored functions are withon the preset ranges, and the
maching is ready for Fozm application. It is amticipated that 8 foaming crew member will be in close
proximity to the trailer to observe external sysiem alarms, but it is not a requirement because the
proportioning machine will ¢ease finctioning in the event of an off-normal condition.

In addition to the safery shutdowns described in Sect. 2.5, the following “Tolerance™ alarms and
associated shutdowns are provided by the PLC for the following conditions:

*  PMDI-to-poly proportioning pump cutlet pressure differential out of tolerance,
. PMDI and poly component preheater temperatare differential out of tolerance,
. PMDI hose temperaturs differential out of tolerance, and

+  PMDI-lo-poly component delivery hose flow differential sur of tolerence.

Shauld any of the eperating parameters fall ontside of the set limits, a visval and audible warning will
occur. If the out-of-tolesance condition is not corrected within the established dwell time {as discussed
below), the urit will shut down and the HMI will defanit t0 the Alanm Status Screen to inform the
operator of the fault condition. A message text will prompt the operator with suggestions to analyze and
clear the fault condition. The maching cannot be renuned 1o normal operation vatil the faule is cleared and
rezet. The Alarm History Screen will track historicel alarm dats for foture reference.

The PLC logic includes programinable dwell fime settings that must be exceeded before the PLC will
initiate a system shutdowm following detection of an out-of-tolerance condition. These dwell times are
wtilized to precinde spurious system shuidowns from nommal system operational Gansients while atill
providing initiation of an automatic shut-off in a period of time that ensures safe operation.

If an alarm condition eannot be cleared, the machine will be required to be taken out of service to make
repairs.

2.6.2  Control Capability and Locations

The propostioning machine is cperated and conirolled by the PLC with a full-color graphic operatoy
interface (ie., HMI). The normal functional controls such as ON/OFF swifches and conirol parameter
adjustments are made through the HMI teach screen. The frailer-mounted air compressor and air dryer are
controlled locally with ON/OFF switches mounted on the equipment.

The PLC controls provide the capability to momentarily energize the air contrel valve or proportioning
purp manvally (via the PLC), regardlass of any low-pressure shutdown conditions in the respective lines.
This feature allows raising the feed line pressure or delivery line pressure above the associated low-
pressure shutdown setpoint during system startup or recovery ffom a low-pressuie condition. This manual
eontral function requires the operator to snstain contact with the contral screen for the length of time
necessary 0 caissfrestore pressure (ie., similar to a momentary contact switchh Similarly, the PLC
contrels include the capability to enable or disable the out-of-tolerance shutdown festures by depressing
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an “Enable™ or “Digable™ button on the HMI. This faature dizables all of the out-af-toletance shutdowng
ke allow system startup, Fhis Enable/Disable feature doss not affect any of the designed safety shutdowns
{i.e., Faultz}

The main OMN/OFF switch 15 located on the left side of the frent panel. It controls power to all circuirs and
can be locked in the OFF pasition for lockout'tagout if’ machine maintenance is reguired. There is a
separate ON switch for the control power circuit, which is located on the lower cight sids of the front
panel. There is a STOP switch on the upper right of the front panel for emergency stop only. Status
indicator [ights (green, amber, and red) are located on top of the machine and on each exterior side of the
trailers. The touch screen (Le., HMI) is located in the center of the front. The normal functional controls,
such as ON/OFF switches and contral parameter adjustments, are made through the HMI towch screen.
The vendor equipment manual detzils the various video scre#ns and options available. The system is
designed such that when the correct operating parameters are set and & system-ready green light is
illuminated, no chaeges by the operators will be required. The trailer-mounted air compressor and air
dryer are controlled {ocally with ON/OFF switches mounted on the equipment.

2.6.3  Antomatic and Manual Actiens

The system, equipment, and component manual operations consist of mrning the machine ON/OFF;
starting up and securing the system air compressor aud air dryer, starting and securing the hydraulic
pump, primary heaters, and hose heaters fiom the HME; scrolling through the data screens on the HMI to
validate comrect settings and monitor equipment operating patameters; and squeezing the trigger to
dispense the foam once the machine has been 52t up.

The self-monitoring system alerts the operators to impoertant conditions that require atention after the
system is activated. The alerts {(visual and audible} are automatic and are triggered by indications that the
aystem conditions have fallen cutside those parameters set by the operator. Conditions that would trigger
alerts ars those noted in Sects. 2.5 and 2.6.1. These alerts require manual intezface with the system, either
to adjust operating ranges or to correct any malfunction as indicated by the monitoring screens. Alerts
could be as simple as a low-pressure indication on a feed line, temperatures cutside of the desited range,
and an indication of'a line brealc.

Alerts are activated either © notify the operator of a condition that needs attention to optimize foam
production or to shut off the machine if a condition exizis that makes foam production impossible or
cantinued operation damaging to the system. The alerts can be triggered by both mtrmal mechanisms
{e.g., wear out of seals, electrical failures, and overheating) and external mechanisms {(e.g., severing of
air, hydraulic, produet feed, or dehvery hoses). The system has been preset such that, in the event of a line
break, no more than 1.5 gal of cach material could be emitted from the system.

2.0.4  Setpolnts and Ranges

For this equipment, the parameter and setpoints are controlled by the system PLC as follows:

+  PMIM and Poly Componeni Preheater High-Temperature Fault 200°F

+  PMDI and Paly Propertioning Puiip High Outlet Pressure Faolt 2200 psig
+  PMDM and Poly Froperuoning Pump Low Inlel Pressure Fault 30-40 psig
+  PMDM and Pely Properhoning Pump Low Outlet Pressuce Out of Tolerance 500 paig

*  PMDI and Poly Proportioning Puimp Outlet Pressure Differential Out of Tolerance 500 psig

= PMDI-to-Paly Component Delivery Hose Flow Differential Out of Tolarance 1ol &= 5%

*  PMDM Hose Heater {T5L)) Temperature Out of Tolerance +5°F

*  PMDI and Poly Component Peaheater Temperatire Differential Out of Tolerance £5°F
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*  Hydraulic Pump Qvemressure Safefy Switch 2800 psig
= PMDI and Paly Component Preheater Temperatare Normal Control Temp LOOF
*  Hose Heater Temperature Normal Control Temp LO0=F

Setpoints for these parameters can be changed by an auwthorized administrator to facilitate a changed
condition such as foem component temperature, which may require a change in the inlet pressure to
efficiently move the material through the piping. Current setpoints optimize foam prodoction but also
maeet the requirements for automatic shutoff to facilitate meeting TSR conditions in the event of a line
failure (spill limited to 1.6 gal) by virtue of a4 maxitium R-second shut-off delay time. Making any
changes to these seipoints requires entry into the setup mode and therefore subsequent functional testing
and documentation addressed in KD-2000, Surveiflance and Inspection Program, and BIC/OR-1347,
K-23 and K-27 Favcilities Corfiguration Management Plan,

2.6.5 Interlocks, Bypasses, and Permisstves

The FLC controls provide the capability to motentarily energize the air control valve or proportioning
pump manually {via the PLC), regardless of any low-pressure shutdown conditions in tha regpective lines,
This feptire allows raising the feed line pressure or delivery line pressure above the associated low-
pressure shutdown setpoint during system starup or recovery from a low-pressure condition. This manual
contrpl function requires the opemtor to sustain contact with the control screen for the length of fime
necessary to raisefrestore pressure (re., sumiler io 2 momentary contact swikchy Similarly, the PLOC
controls include the capability to enable or disable the ont-of-tolerance shutdown features by depressing
an BEnable or Disable buiton on the HMI. This feature disables all of the out-of-tolerance shutdowns to
allow system starmup or operation outside of normal parameters if desired. This Enable/Disable feature
does not affect any of the designed safety shutdowns {i.e., Fanlts).



3. OPERATIONS

3.1 INITIAL CONFIGURATION (PRE-STARTUL)

The six foaming systems were configured and assembled by the manufacturer (Gusmer). The vendor for
this equipment, North Carclina Foamn Industries, has verified that the system: was assembled correctly and
that system pre-start checks were performed. In general, this included connecting power to the trailers,
checking equipmant rotation direction, connecting foam component material drums into the system, and
verifying equipment settings using the touch screen monitor. This pre-start check was performed on all
SIX units.

The pre-start checks were completed and all systems were deemed fully operational. Having completed
the pre-start checks, the foaming system will be subjected to a systamn startup, under the normal
operationns mode, on an as-needed basis. BJIC procedure KD-30035, Gusmer® H20/35 Pro-TEC
Froportioning Unit and Foaming System Trailer, has been developed (o provide instroctions 10 operate the
¢quipment in such a manner a3 to be compliznt with the manufacturer’s manuals and with any applicable
Safety Basis document for the facility.

3.2 SYSTEM STARTUP

System startup follows specific steps that are required to be performed prior 1o energizing the
Proportioning Unit. The specific steps are detailed in BIC procedurs KD-3005,

3.3 NORMAL OPERATIONS

Mormal operations would follow the system startup steps as specified in the foam system procedurs,
KI-2005. The operator will go theough the various statas and machine control screen steps to start the
tnachine. The Foam Delivery System, in the normal opemting mode, will indicate that all conditions meel
the preset ranges by illuminating the green lights. This means that all tempecatires and pressures are
within their preset wange (see Sect. 2.6.4) and that all conditions are met to produce foam at the
approptiate ratic. As part of a routine system performance checl, teat shots, injecting foam into a test
bucket or bag, are performed after the proportioning machine indicates the system is fully operational, but
priet to foam installation in cthe target PGE/®. Any change to the system ontput is facilitated by using the
HMI tauch screen, selecting the degired screens/fonction, and inputting the alternative value.

The proportioning machine has electronic memory capacity t© record component usage and trending Jdata.
There are three separate screens for trending (i.e., temperature, presaure, and ratia), and these screens
provide real-time data. Each time a new screen is selected, the previous data are erased and replaced by
new real-time data. Historical data can be viewed on a data logger screen, but the data are retained only
while the machine is ON.

3.4 OFF-NORMAL OPERATIONS

The system is not intended to be operated in an off-normal ¢ondition. The gystem parameters are set and
monitored by the machine to optimize foam production and to alert the operator to any off-normal
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condition so that it can be corrected. Alerts to off-normal conditions initiated by the Foam Delivery
System proportioning machine are in both an audible and a visual mode. An amber light and an audible
alert indicate that a parameter is outside the praset range. A red light and an audible alert indicate that a
monitored parameter is such that a machine shutdown has oecvited. The operator must scroll through the
maching alarm status screen to identify the cause of the alarms and to take the appropriate action to clear
the fault({s) uatil normal operation skatus is achieved.

3.5 SYSTEM SHUTDOWN

Proper shutdown of the systetn requires operator interface with the touch screen monitor. The full
sequence is defailed in procedure KID-3003. Myjor steps in thiz process include proper shutdown of the
hydraulic pump t¢ a RETRACT pasition, clioging valves on the gun coupling block to isotate foam fead
material from mixing chamber, tarning off power to heat sources and metors, and cloging inlet supply
hoses (material feed and air). Feed material may remain in the drums, hoses, and equipment for long
periods (up to ¢ months) as long as no material is exposed to the atmosphere because moisture has &
detritnental effect on the material. The self-cleaning feature of the gun head mixing chamber allows for
extended shutdowns with no clogging of the gun. This feature is the result of the close tolerances between
the mixing chamber wall snd the piston that opensfeloses the foam component ports in the wall and then
pushes out all foam when the trigger is released.’

3.6 ADMINISTRATIVE CONTROLS
Adminigtrative Controla related to the foaming operation are set Forth in Sect. 5.0 of the TSR (TSR-ET-
E25/KZ27-0002}). These requirements do not directly affect the Foam Delivery System design or operating

parareters, and includs:

1. [inutations on the amount of foam component matenial that can be inside the building or
staging areas at any given time,

2. staffing requirements during foaming gperationg,
3. handling requirements for unmixed foaming component materials, and
4, controls for the protection of the foaming materials and systera during D&D activities

Specific Administrative Controls contained in the TSR are as follows:

1. Specific Administrative Control 5.5.1.a. — The amount of urmized PMDI polyurethane foam
component nuterial shall be limited fo bwo 33-galfon drams in a FOLMING OPERATION AREA.

The purpose of this reguirement is to lonit the amount of the uamixed PMDI polyurethane foam
component material in any one foaming location, thereby reducing the consequences of a fire impacting
this material. Two drums of the unmixed PMDI polyurethane foam component material (not to excead 2
nominal 110 gallong) are allowed to account for activities during drum exchanges (typically one heel and
one foil), Only one drum ef the unmixed PMDI polyurethane foam component material i3 normpally
present at each foaming station when not performiing an exchanga.

2. Specific Administrative Cootrel 5.5.1.b. ~ Movement of drums of unmixed PMDI polyurethane
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foam component motevial..shall be dome using propanefucled electric-powered, or |
hand-operared transfer equipment,

The purpase of this requirement is to reduse the likelihood of 2 fire m the avent of 2 vehicle accident
when moving the foam component material by eliminating diesel or gasoline as a spilled fuel source
capable of ignition,

3. Specific Adminsteative Control 5.5.1.¢c. — Concrete Fehicle Barriers (e.g., Jersey barviers) shall
be nsed to profect drams of wnmized PMDS polvirethane foam componend material (inciuding
spent drums) ... while in ESds (within 50 f of roadways). |

The purpose of this requirement is to protect the foam component matecials staged in external areas froim
vehicle impact. These barriers prevent the vehicle from impacting the material or slow it down enough to
allow the foam component container to maintain its integrity and mitigate the consequences of the impact.
Barriers are arranged to preclude a direct vehicle path to the material. Space between barriers and
temporary relocation to zllow access for vehicles used to move the material are acceptable.

3, Specific Administrative Control 5.5.1e - Drwms of wamired PMIN polvuvethane Jfoam
component material shall not be stored or siaged within 100 ft of above ground natural gas line
SEQIEE.

The foam component materials muost be at least 100 fi from above ground natural gas line segments so
that they are not affected by the pressore wave or by the ensuing e caused by failure of the zas line. The
foatn component matarial location iz within the control of the Project, while the isolation of the gas line is
not. This control prohibits the storage or staging of foam component materials in the area that could be
potentially impacted by a natiral gas line explosion and/or fire. This reducas the quaniity of the subject
matenials involved in the explosion. The spacing restriction doss not apply to foam component material in
the process of movement or fransport.

5. Specific Administrative Conirol 5.5.1.f. —~ The invertory of material thor moy be moved n a
single movemery Is limired to ..one 33 galion drem of PMDT polvurethane foam component
marerial... |

The purpese of this requirement is to reduce the amount of foam cemponent materials thai can be
invelved in an accident during movement activities.

6. Specific Administrative Control 5.5.2.¢. — Unless ATTENDED or a Fire Waich is established, |
Hammable materiaf storage fowiside of lammable storage cabinets), and extended storage (e.g..
overight) of gasoline, diesel, and propone powerad vehicles shall be profibited wirkie 30 ft for
equivalent as specified by an FPE} of ... Foaming Component Protective Enclosure(s) containing
drums of unmixed PMDI polyuretfiane faam component moderial ..

This control applies to beth flammable [iquids and gasses (=.g., propane) that are not associated with
Facility sguipment or systems (e.g., installed systems, Foam Delivery System, hydrauvlic power units or
propans powersd material handling equipment). Sepacation distance prevents invelvement of foam
component material in a fire. Flammable material storage need not be litnited when the material is
ATTENDED or a Fue Watch is estzblished. Establishment of a Fire Watch or the presence of the wotk
crew reduces the likelihood that a fire can be initiated or will spread. The mdiant heat at the 5¢-ft
separation distance is not sufficient to cause a thermal release of material. A sepatation distance of 50 fi |
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will limit the heat input from a fire sufficiently to keep the internal air temperature in the Foaming
Component Protective Enclosure fiom sxceeding the design temperature limit of the Design Feature
Section 6.3 of the TSE. An FPE can evaloate individual configurations to detemnine equivalency or
authorize alternate conhgumations that are documented o preserve the safety function. The spacing
restriction does not apply to foam component material in the process of movement or transport.

7. S8pecific Administrative Control 5.5.2.0 — Hemwork activiies and ignition scurces shall be
coniroffed within 33 ft of ...unmized PMDH polyurethane foam compaorent marerial, including rhe
application hose and siaged drums.

The purpose of this requirement is to establish a buffer zone within which controls are established to
minimize the potential for a fire involving the foam component material. The spacing restriction dees not
apply to foam component material in the process of movement or transport.

8. Specific Administrative Control 5.5.2.g — Open flame or plasma are culfing technigues shall be
prohibited on equiiprrant that has been stabilized with polyurethane foam.

Cured polyurethans foam can give off toxic gases when exposed to high temperatures. The purpose for
this requiremnent is 10 ensute that any cunting of materials thar have been filled with polyurethane foam
does not take place with open flame or plasma arc cotting techrugues, thus preventing the emission of
these gases.

9. Specific Admintstrative Control 5.5.2.k. — An dctivity Hazard AnalvsisJob Hazard Avalysis shalf
address any Robwork on piping o equipment that! has been freated with polyurethane foam,
spectfically addvessing the hotwork interface with the polyurethane foam.

The purpose for this requirement 13 to ensure hotwork, other than open flame or plasma arc cutting
techniques, is evaluated, and controlled 10 minimize the risk of fire. Controls for such activities will be
developed on a case-by-case basis and will be included in the work package.

10, Specific Administrative Control 5.5.2.0. - Drums of unmized PMDI polyureihane foam
component materiaf shelf be staged in a Foaming Component Profective Enclosure...

The purpose for this requirement is to emsure that the unmixed PMDI polynrethans foam component
material is staged in a way that prevents 1 potential fire from impacting the material and resulting in
significant consequences. Thig i not intended to preclude having the enclosure doors open for short
pericds of time during foam application, @ allow access for such things as routine equipment
maintenance, polyurethane foam component material drum change out, or troubleshooting, as long as the
doors can be promptly shut in the event of a fire. A Fire Watch will be posted whenever the enclosure
doors are open. The unmixed PMDI polyurethane foam component material is applied through a hose
from the Foaming Component Protective Enclosure. This requirement also minimizes the release of
FMIM during 2 fire,

11. Specific Administrative Control 3.5.2,j — 4 Fire Watch sholl be present v any time the wnmixed
PMD{ polvurethane drum(s) isiare not profected by the Fooming Component FProfective
Enclosure (e.g., when doors open or drim i transfer o¥ movement outside of enclosure).

The unmixed PMD polyurethane foam component material diums are not being protected from a fire
whetl not inside a secure proiective enclosure. Therefora, when the doors of the enclosure are open (..,
during polyurethane foam component matecial doom change oul, or troubleshooting) or the dum(s) isfars
cuiside: the enclosure for exchange or movement, a Fire Watch will be posted near the dium to waich for
unsafe conditipns and provide early notification, fire suppression activities, andfor mitigation response
activities (e.g., close doors).

12, Specific Administrative Control 5.5.2.k - Equipment/vehicle refucling shall not be performed
within 30 ft of any of the following.... Foaming Componem Proteciive Enclosiure(s) comtaining
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drumis) of unmixed PAMO! polvurethane foam component material ...

Separation distance reduces the potentisl for involvement of the foam component material in a fire,
Separation from refoeling acfivities removes the fuel source (inchuoding fuel trucks) from the foam
component material area. A spill is not expected to maintain sufficient depih at 50 R to sustain a fire that
will compromise foam component material. The radiant heat produced by flaramable material or
combustible liquid at the 50-ft separation distance is not sufficient 1o canse a theomal release of rmaterial.
A separation distance of 30 ft will fimit the heat input fiom a fire sufficiently to keep the internal aic
temperature in the Foaming Compoenent Protective Enclosure from exceeding the design temperature limit
of the Design Feature Section 6.3 of the TSR, This contro! applies to flammable gasses {e.g., propane) as
well as flammable or combustible liquids. The spacing restriction does not apply to foam compoonent
material it the procass of movement or transport.

13, Administrative Control 5.5.2.1 = No more than two Foam Defivery System hioses containing
wmmixed PMDN polyurethane foam component material may be within 25 fi of an individual
combustible storage lood as defined in 53.5.2.a or 5.5.2.b as applicable.

The purpose of this requirement 15 to limit the amount of unmixed FMDI polyursthane foam component
materfal potentially involved in a fire from the same combustible source, thereby reducing the
sonsequences of a fire impacting this material. The combustible storage load size (ie., 5.5.2.2 ox 5.5.2.0)
will be based on the location of the equipment.

14. Administiative Coatrel 5.5.2.0. — Unless ATTENDED or a Fire Waich is established, a minimum
spacing of at least 30 ft (or eguivalent as specified by an FFPE) is required between
COMBUSTIRBLE LIQUID comtainer(s} holding = 0 gallons and each of the following: ... Foaming
Component Protective Encloswrefs) cortaining drams of wnmixed FMD! pofyurethore foam
cempevient macerial .. -

Establishment of a Fire Watch or the presence of the waork crew reduces the likelihood that a fire can be
initiated or will spread. When the work crew or a fire watch 13 not present, the separation distance
provides mitigafion of any potential release of the foam component matertal in the event of a fire and
potential fire propagation to adjacent combustible material. Not requinng the control for volumes < 6
gallons allows the use of safety cans without an attendant or fire watch. Volumes of COMBUSTIBLE
LIQUID < & gallons will not contribude significantly to a fire. The radiant heat produced by a pool fire
intvolving two 55-gallon drums of COMBUSTIBLE LIQUID is not sufficient to cause a thermal release
of material or ignition of an adjacent combustible or flammable material storsge location at a distance of
50 f1, even assuming some running of the liquid pool. A separation distance of 50 ft will limit the hegt
input from a fire sufficiently to kesp the intemal air temperature in the Foaming Component Protective
Enclosure from exceading the design temperature limit of the Design Feature Section 6.3 of the TSR. An
FPE can evalugte individual configurations to determine equivalency or authorize alternate configurationa
that are documented to preserve the safety function. The spacing restriction does not apply to foam
component material in the process of movement or fransport.

15, Administrative Controd 5.5.2.q. — Movement of COMBUSTIBLE LIOTHD container(s) holding
=6 gallons within 50 fi (or eguivalent os specified by an FPE) of.. Foaming Component
FProtective Enclosuredst comtaining drums of wnmized PMIN polywrethone fome component
material... shall be done using propane-fieled, efectric-powered, or hand-operaied transier
equipment and shall be ATTENDED,

The puwrpose of this requirement is to reduce the potential for an event involving COMBLUSTIBLE

LIQUID, the foam compenent matetial and a vehicle fire during movemnent activities, Not requiring the
control for volumes < & gallons allows the use of safety cans without an attendant. Volumes of
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COMBUSTIBLE LIQUID < 6 gallons will not contribute significantly to a fire. A separation distance of
50 1t will limit the heat input from a fire sufficiently to keep the mternal air temperature in the Foaming
Component Protective Enclosure from exceeding the design temperature limit of the Design Features
Section 6.3 of the TSR. Limiting movements to use of propane-tueled, electric-powered, or hand-operated
ransfer equipment eliminates diesel or gasoline as a spilled fuel source capable of ignitipn. The
requirement for the movement fo be ATTENDED reduces the likelihood that a fire can be initiated or will
spread. An FPE can evalvate individual configurations to determine equivalency or authorize alternate
configurations that are documented to preserve the safety function.

16, Administrative Control 3.3.2.r, = Except as allowed by S4C 5.5, 2.¢c, or stored in a closed
Combustible Mmtevial Container, solid combustible material in excess of DE MINIMIS levels
shatl be prohitited within 40 ft af Foaming Component Protective Erclosirs(s) containing
drumis) af unmived PMDI polyurethane foam component maierial,

Foaming Componeni Protective Enclosures are intended to prevent a potential fire initiated outside of the
enclosure from involving the unmixed PMDI pelyurethans foam componem material stored within the
enclosure, The established Foaming Compoenent Protective Enclosure design criteria is based on a known
heat input from the extemal fire source. A separation distance of 40 ft from any solid combustible
materizls in excesa of DE MINIMIS levels will limit the heat inmnt from a fire sufficiently to keep the
imernal air femperature in the Feaming Component Proiective Enclosure from exceeding the design
temperature limit of Design Featore Section 6.3 of the TSR. Solid combuetible matariale stored in a
Combwstible Material Container with a closed lid are not considered a combustible storage load for
purposes of application of this combusfible matenial control. Solid combustible maferials contained in this
fashion will not significantly contribute to the fuel loading in the event of a localized fire. The spacing
restriction does not apply to material in the process of movement or transport. When SAC 5.5.2.¢ is in
effect, solid combustible materials are ATTENDED or a Fire Watch is establishad. Establishment of a
Fire Watch or the presence of the work crew reduces the likelihood that a fire can be initiated or will
spread.

The TSR also containg programmatic Administrative Control: under identified Safety Managsment
Programs {SMPg) for the Foam Delivery System operation as follows:

l.  5.6.2.5 Initial Testing, In-Service Surveillance, and Maintenance Program

The Initial Testing, In-Service Surveillance, and Maintenance Program shall establish a requirement
that the overpressure relief device in the dry air line connected to the PMDI drum vapor space in
the Foam Delivery System trailers is replaced every two yaars after being placed into service.

2. 5.6.2.6Fire Protection Program
The Fire Protection Program establishes requirements for:

s Activities invalving hotwork or igmtion sources on the K-25 BUILDING or K-27 BUILDING
toof while the associated building containg any of the following:. .. drums of unmixed PRDI
polyurethane foam component material, shall reguire that a Fire Watch be provided on the roof,
as well as on the operating floor direstly below, or as otherwise specified by an FPE.

3, 5.6.2.7 Procedures and Training Program

The Procedures and Training Program shall establish a requirement for application of foam to be
domne only by trained personnel.

4. 5.6.2.9 Configuration Management Program
General credit was assumed in the DSA for the Configuration Management Program to ensure
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configuration control for S8 Structureg, Systems, and Componenis, and Desgign Feamuresg that are
controlled at the highest level. Ttems identified include the following Desipn Features:

« Concrete Vehicle Barriers (placement of bartiers to protect material staged or stored outside);
Feaming Component Protective Enclosures; and
Foam Delivery System, inclunding foaming system features {e.£., system volume-related devices
and automatic shut-off feature-related devices including changes in PLC shutdown parameters or
vendor software modifications).

5. 5.6.2.10 Conduct of Operations Program
Conduct of Operations is founded upon a Work Control Program (WCP) that ensures work is carried
out in a formal and systematic approach that embodies commitment to safety and excellence in
operations and to continuous performance improvement. The WCP shall establish requirements for
the application of polyurethane foam to include the criteria specified below:

+ For work activities involving the application of Polyurethane foam:
- For pours inte equipment that do not exceed 24 in. in all dimensions:

-  Work packages that install the pelyurethane foam it the process gas equipment include
a documented evaluation that the polyurethane foam reaterizl, when poured, cannot
excead 24 in in all dimensions.

- Connecied squipment with the potential to excesd 24 in. in all dimensions (e.g., cold
traps} will be positively isolated {e.g., double valve isolation, air gap, blank) from the
process gas equipment being treated.

- For pours into aquipment that may exceed 24 in. in all dimensions:

- Pours greater than 24 in. in all dimensions will follew wendor’s recommended
application guidelines limiting the pour height (by limiting the volome of foam
tequired as deiermined by caleulation), ensuting an adequate cure tiine between pours,
providing adequate mixing of the combined components, and application of the foam in
the correct matio.

o The WUCF zhall estzblizhk & requirament that an adequate buffer zone (100 ft) be established
between the K-25 and K-27 Buildings demolition ectivities and drums of wwmixed PMIDE
polywrethane foam component material.

+ The WCF shall esiablish a requirement that work packages involving critical lifts have a Critical
Lift Plan when lifting over a staging area containing droms of unmixed PMDI polyarethane
foam component material.

B, 5.6.2.12 Chality Assurance

The Quality Assurance Program (QAPY ensures a cotcepiual and programmatic framework for
quality improvement, work processes, and manapement assessments. The following element of the
QAP is credited and implemented in a facility procedure:

*  Access to the Foam Delivery System PLC setup mode shail be password protected,

» The Foam Delivery System PLC software shall be designed and controlled to meet software QA
requirements.
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4, TESTING AND MAINTENANCE

All 1esting and mainicrance of the Foam Delivery System are contained in Project procedures KID-3005
and K.0-2000.

4.1 TEMPORARY CONFIGURATIONS

There are no temporary configurations anticipated for the Foam Delivery System.

4.2 TSR-REQUIRED SURVEILLANCES

Quarterly functional testing is specified in Surveillance Requirement 4.3.1.1 of TSR-ET-K25/E27-0002,
This surveillance requires functionally testing the system to ensure continued operability of the Foam
Dialivery System automatic shut-off. This functional testing is performed and docwmented in accordance
with instructions detailed in procedure KD-30(3. The functional test comsists of initiation of a low-
pressure condition in the PMDI feed line and delivery ling and confirmation that closure of the soalenoid
operated control vakve mn the PMDI feed pump air supply occurs within § seconds in both instances.
Verifcation of the achual actoation point of the low-pressure shut-offs and accuracy of the pressure
transducers ig not considered necessary. Performance of the functional test also iz required anytime the
password protected PLC setup mode is accessed or afier equipment vendor accessing of the Feam
Deltvery System PLC to coofinm that the setiings, which could affect operability of the automatic shut-
off, have not been inadvertently changed,

Calibration of the pressure transducers is not required. The TSR Bases state “Based on the limited life of
the project and standard commercial design accuracy of the pressure transdircers (typicelly <+ 3% of full
range} is considered capable of staving within 10% inaccuracy mange without periodic calibration.”
Similarly, use of calibrated measuring and test equipment, such as stopwatches, is not equired. DSA
Sect. 4.4.6.9 states, “The design of these components involves reaponse times on the ovder of tens of
milliseconds and hundreds of milliseconds and therefore even when combined and accounting for
patential degradation between performance of functional testing the system is capable of performance
well within the 10-second timeframe.”

A check of the Foam Delivery System HMI for error indications associated with the feed or delivery line
pressure transducers is specified in Surveillance Requirement 4.3.1.1 of TSR-ET-E25/K27-0002. This
surveillance is required to be performed weekly or at startup of the Foam Delivery System unit anyiime
foaming has not been performed with the unit within 48 hours. This functional testing is performed and
documented in accordance with instructions detailed in procedure KD-30Q5. The surveillance is
performad when the PLC and associated conmrols are initially energized, by observing the HMI screen,
checking for any error or fault messages, and verifying normal expected system parameters. Fanlt
indications or abnormal readings will be appropriately evaluated for effect on the operability of the Foam
Delivery System automatic shot-off.

4.3 NON-TSR INSPECTIONS, TESTING, AND MAINTENANCE
Periodic inspection requirements are provided in procedure KD-3063, as described under Sect. 4.4, There
are no speciic component or systemn alignment conditions associated with this equipment that can defeat

the safety function of the equipment. Therefore, independent verification per BIC-FS-1027, Independent
Ferification, is not required for any activities associated with this equipment.
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4.4 MAINTENANCE

The Foam Delivery System operators will perform any required maitenance on the system. There is no
intention to utilize outzide maintenance personnel, Perigdic routine maintenance is described in procedurs
KD-3005 and detailed instructions are contained in the vendor equipment manvals, Maisitenance includes
daily, weekly, monthly, quarterly, and annual inspections and fimctional testing. Daily mspection includes
general checks of hioses and fittings, y-strainer screen cleaning, compressor'dryer checks, and pump
lbricant checks. Weekly maintenance involves g more detailed inspection of the air compressor. Monthly
maintenance includes accumulator and air dryer inspection. Quartedy inspectionmaintenance is limited
to the air compressor. Annual maintenance involves disassembling of the proportioning machine,
changing fluid, and maintaining the air dryer as described in the manual. Compliance with KD-2000
requires replacement of the dry air pressure relief valves svery two ysars and subsequent functionality
testing and documentation.

4.4.1 Post-Malntenance Testing

Post-maintenance testing is limited to individual equipment functionfleak testing. Any testing required,
following a maintenance action, will be as determined by the designated System Engineer.

4.4.2 Post-Modification Testing

Post-rnodification testing will be as determined by the designated System Engineer, buc as a minimuom
will include performance of the functional test specifiad in KD-2000
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5, SUPPLEMENTAL INFORMATION

Operators specifically trained on the equipment and its maintenance reguirements will operate the Feam
Delivery System. Cperations using this equipment will follow work packages that specify other
associated permits, training, and procedures that must be complied with in the execution of the work. The
Configuration Management Program and Safeiy Basis documentation reviews or revisions are reguired if
the sygtam, a5 described herein, is altered.

Supplemental information, provided by the manufacturer of the foaming equipment, is provided in the
vendor manyals listed in Appendices A and B. Appendix C contains a listing of system procedures.
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APPENDIX A:
SOURCE DOCUMENTS



LG

L1.

(2

13.

14,

15,

14,

13.

19.

Documented Safety Analvsis for the K-25 and K-27 Buildings at Epst Temessee Teelinology Park, [
{Jdak Ridge, Teanessee, DSA-ET-K25/K27-0001.

Technical Safety Requivements for the Bost Tennessee Technology Park K-25 and K-27 Facifities,
TSR-ET-K25/K27-0002.

Fafety Evaluation Repord for The Documented Safery Analysis and Technical Safety Requiremenis for
the D& Dy detivities for the K-25 and K-27 Facilities, SER-K25/K27-D&D-SBT-03-19.

K-235 and K-27 Farilities Configuration Management Flan, BIC/OR-1547.

BJC List of Active Safety Systems (LASS) and List of Design Features (LDF), BICIOR-1248.
Surveiflance and Inspection Program, KD-2000,

Gusmer® H20/33 Pro-TEC Praportioning Unit and Foaming System Trailer, KD-3005.
Procuvement, Control, Evaluaiion, and Use of Componenis and Parts, KD-1013,
Independent Verification, BIC-F3-1027.

Foaming Trailet Protective Enclosure Heat Tramsfer Calculation, BJC  Calculation No.
CAF-T2527-A013,

Volume calculations for PMDI in foaming systam autside of componant enclasare, BIC Caleulation
No. CAM-TK2527-A019.

Gusmer Corpovation H-2W35 Pro-Tec Propartioning Unit with Hydranwlic Power Pack, Operating
Manuaf, 61942-H-1.

Chusmer Corporation H-20/3% Pro-Tec Proportioning Unit with Bvlvaviic Power Pack, Ports
Identification Manpal, 61942-H-1D.

Gusmer Corporation Mode!l GX-14 Pow Heod, Operating Manual, 33943-1,
Gusmer Corporation Model GX-14 Powr Heod, Parts Igentification Mameaf, 33943-1D.

Gusmer Corporation 2:1 Ratio Transfer Pionp, Operating Manual with Parts Memification,
OP232-INST.

Gusmer Corporation Model OF 1 15 Air Dryer, Operating Instruction and Ports Fdentification
Marmal, OP155-INST.

Software Ouality Assurance Pign for the Gusmer® H20/35 Pro-TEC Fooam Defivery System gf the
Enst Temmessee Technology Pavk, BIC/OR-2210.

Foam Enclosure Adjustment for Reduced Flash Point Calculation, BJC Calculation No.
CAF-FK2527-A407 Rev, 1.
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APPENDIX B:
SYSTEM DRAWINGS AND LISTS



BIC Controlled Drawlings:

MIET025004720, Foaming Trailer Equipment Layout

NEM25004001, Process Foaming Systemn Process Flow Diagram |

MIE7025004.721, Process Foaming Syetem Installation Isemetric |

E1E/(2500A 125, Electrical Foaming System Single Line Diagram |

CLE702500A4114, Foam Storage Building

Vendor drawings and figures as contained in the following manuals:

l.

Cusmer Corporation H-20/35 Pro-Tec Proportioning Unit with Hydrawlic Power Pack, Operating |
Manual, 61942-H-1.

Cusmer Corporation H-20035 Pro-Tee Proportioning Unit with Fhwdrawiic Power Pack. Poris
Idertification Marnad, 61942-H-1D.

Gitsprer Corporation Model GX-14 Pow Head, Operating Manual, 33943-1.
Gusmer Corporation Mode! GX-14 Powr Head, Parts Memification Mavnwal, 33943-1D.

Gusmer Corporation 2:1 Ratio Transfer Pump, Operating Monual with Parts Tdentification,
OP232-INST.

Gusmer Corporation Mode! OF | 53 Air Dyyer, Operating fnstruction and Pavts fdentification
Maanuaf, OP155-1NST.



APPENDIX C:
SYSTEM PROCEDURES



Operating and Maintenance Procedures
1. usmer® H20435 Pre-TEC Propartioning Unit and Foaming System Trailer, KD-3005,
surveillance and Test Procedures

1. Surveillance and fnspection Program, KID-2000),
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