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1. INTRODUCTION

A. PURPOSE

The primary purpose of the Initial Tank Retrieval Systems (ITRS) is to provide systems for retrieval of
radioactive wastes stored in underground double-shell tanks (DSTS) for transfer to alternate storage,
evaporation, pretreatment or treatment, while concurrently reducing risks associated with safety watch list
andother DSTs. This Description of Operations (DOO)defines thecontrol philosophy forthewaste
retrieval system fortanks 241-AP-l 02(AP-l 02)and241-AP-l 04(AP-l O4). This DOOwill provide a basis
for the detailed design of the Retrieval Control System (RCS) for AP-I 02 and AP-I 04 and establishes test
criteria for the RCS. The test criteria will be used during qualification testing and acceptance testing to verify
operability.

B, SCOPE

The DOO provides a basic description of the instrumentation, equipment, general operations, applications
sotiare, andhowthe sotiare will control thenecessa~ operations for AP-l 02and AP-l O4. The
functional requirements fortheoperation of thelTRS using the RCSare included. Graphic display screens
convey the manner in which the RCS will be used to control the retrieval process (see Appendix D).

C. PROCESS OVERVIEW

The retrieval process at AP-I 02 and AP-I 04 will provide feedstock to the privatization contractors by
receiving low activity waste (LAW) from source tanks, mixing and pre-treating that waste prior to sampling,
and delivering waste to tanks 241 -AP-I 06 and 241 -AP-I 06.

The retrieval control system (RCS) will have the following general capabilities. The retrieval process will be
accomplished using acombination of these capabilities dependent onthespecific mission profile. An exact
listing anddescription of the21 specific modes isprovided in SectionlV.

1.

2.

3.

4.

5.

Upon equipment turn-on, the computer will default to the Ready Mode. This will be the default
mode with no automatic actions taken and will be the only mode where remote manual control, as
well as local manual (handwheel) pre-positioning of all the valves is possible.

The RCS will be able to control the Caustic Supply System, including the service water (SW)
system, the raw water (RW) system, and the oil-fired water heating boiler.

The RCS will be able to establish routing and monitor the transfer of high level waste (HLW) from
Valve Pit 241 -A-B via line SN-650, through transfer pump pit 241-AP-04D, directly to the HLW
Vitrification Plant, thereby bypassing the AP tanks, and flush the lines after transfer is complete.

The RCS will be able to establish routing, and control the transfer of LAW from Valve Pit 241-A-B
via line SN-650 to either tank AP-I 02 or AP-I 04, and flush the lines atler transfer is complete.

The RCS will be able to establish routing, and control the return of LAW from either AP-I 02 or AP-
104 through Valve Pit 241 -A-B via line SN-650 to a receiver tank, and flush the lines afler transfer is
complete,

1
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7.

6.
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The RCS will be able to establish routing, and control the addition of diluent from the Caustic
Supply System (CSS) to either tank AP-I 02 or AP-I 04, either through the tank return lines, or to
the suction of each transfer pump to achieve in-line dilution.

The RCS will be able to establish routing, and control the recirculation of waste in each tank, from
the transfer pump, through an instrumented pipeline back to the tank to measure hydraulic
characteristics prior to transfer to another tank, and to flush the lines with diluent afler recirculation
is complete.

The RCS will be able to establish routing, and control the pumping of LAW from either tank AP-I 02
or AP-I 04 to either tank AP-I 06 or AP-I 08 through valve pit 241 -AP-A, and to flush the lines afler
transfer is complete.

The svstem can be safelv shutdown either automatically uDon detection of a svstem or eauiament
fault, brmanually under procedural respanse toanadrnin~trative control, -

D, DEFINITIONS

_ As Low As Reasonably Achievable

AtxiicatianSaftware Apphcation sotiare isthegeneral term applied tothesoWare thatwillbe
developed based ontheaperational requirements set fatihin this document. Theapplication software
perfarms or supparts the performance of the primary functians of the Retrieval Control System (RCS) aa
described herein.

LIT& Acceptance Test Procedure isusedta demonstrate thatasystem has been properly installed
according to the approved design.

&IJQ: Refers totheautamatic operation afequipment andlorcontral sequences inrespanse toinputsfrom
sensors and autputs to effecters by the process cantrol software of the RCS, without operator intervention.
(See Manual for comparison.)

Critical Alarms: Alarms deemed suticiently impotiant tabecammunicated toacentral operations station
(TMACS). These areanyalarms signaling immediate safe~hazards, chtical equipment failures, etc.

S Computer Aided Surveillance System

~ Closed-Circuit Television

w Central Processing Unit(e.g., the4860r Pentium chip)

~ Caustic Supply System

~, Double-shell tank

HMISaftware AHMl(Human-Machine lntetiace) satiare package isusedto create theoperatar intefiace
portion of the RCS.

2
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Control Room: Atthe APfarmthe Control Room islocated inanannexto the241-AP-271 building. The
AP-271 buiiding houses aIlofthe electrical power distribution equipment such aspanelboards and MCGs
necessary tosupporf AP-102and AP-104 retrieval, The Annex houses twooperator control stations, an
engineefing/control station, and Woin-tank CC~stations, one foreach tank. The CCTVmonitors and
controls aremounted next totheoperator control stations. The PLCcontroller module including local [/Ois
located inthe PLCpanel justoutside thecontrol room in Room 2ofthe annex, Any necessary
instrumentation formonitoring/controllingthevariouspumpandwinchdtivesisalsolocated in the annex.

~ Flow Control Valve- FCVsare special purpose motor operated ball valves with linearized tfim, that
include anaIogposition feedback inaddition toend-travel limit switches. FCVsmay be manually operated
by use of a handwheel,

~ lnputsand Outputs -The PLCprovides thehardware intetiace forallfieId inputs andoutputswhich are
typically divided into Uscrete (On/O~and Analog (Process Variable) inputs and outputs. Discrete Inputs
and Outputs (Dland DO)arerepresented bydevices such asswitches andmotorstatiers, respectively.
Analog Inputs and Outputs (Al and AO) are represented by proportional devices such as inputs from flow
transmitters, and speed commands to variable speed drives,

~ initial Tank Retrieval Systems. ThelTRS project provides forretrieval ofradioactive wastes storedin
DST’S 241-SY-I02; AN-103, -104, -105, -107; AP-102 and 104; AW-101; AY-I02; and A2-102.

~ Refers tothecontrol capabilities provided atornear theequipment, thatdonot depend on the
RCS/PLC orcentrai control console. LocaIcontrol generally appIies toitems such asvariable frequency
motor drive cabinets, that can operate the motor or pump by manipulating bottons or key pads on the face
of the cabinet,

Local/Manual: Refers to physical operation of a device such as a valve handwheel.

W Refers tocontrol ofacomponent orprocess from thegraphic screen bythedirect selection and
action of the operator, incontrast to"Automatic'', which requires nospecific operator action. Hardwired
interlocks arenotbvDassed intheremotelmanual environmen~ however, softwareinterlocks active under
Automode may be bypassed. (See Auto forcomparison.)

~ Motor Control Center

Menu List Asotiare listdisplayed onthegraphic display screens that provides thevatious programmed
actions available to the operator. Forexample, a menu Iist might contain selections forln-Tank Recirc
Mode, Flush Mode, Transfer Mode, andthedesired routing forthetransfer, etc. Each menu item has
prerequisites and condition tables associated with them,

w Motor Operated Valve -These are@pically 2-way and3-way ballvalves which areequipped with
120VAC actuators. Limit switches areprovided forposition indication.

W Master Pump Shutdown - The system that shuts down any pump capable of transferring waste upon
the detection of a pipe leak.

~ Operator interface Station (PCwith HMlsoflware)

3
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ODeratina Svstem: Operating System soNaredirectly manages thephysical computer resourceson
behalf of theapplication software. Forthe RCS, thiswill be Wndows NT@from MicrosoW providing multi-
windowing andmulti-tasking capability. (See HMI Software),

~ Personal Computer usedwith HMlsotiare toprovidethe OlS,

w The Programmable Logic Controller isthemicroprocessor-basedindusttialcontrollercapableof
real-time control. The PLCprovides a[lofthe discrete andprocess control logic required forcontrolling the
process. Oncethe PLCprogram has been loaded intothe PLCcontroller module, the PLCwill execute all
control functions even if connection to the Operator Interface computer ia severed or interrupted.

~ Promotional /integral /Derivative (Relational aspects beMeenprocess control error and output.)

QI!Z Qualification T-t procedure tovalidate the software logic

u Random Access Memoyisthe location where thecomputets CPUtemporarily stores dataasit
executes theprograms it is running. Generally, themore WMacomputer hasthefaster itcanrun any of
its programs, since access to data in RAM is much faster than access to data on a hard disk,

W Retrieval Control System refers tothelndustrial lBMcompatible PCwithits operator intetiace
soWare, allperipherals such asmodems andptinters, the PLCsystem andall field instrumentation. The
operator intetiace will consist ofscreens with graphics depicting the farm-specific lTRS. The RCSwill
provide ITRS monitoring and control capabilities to Operations.

Real-time indicates that data presented orcontrols activated are being processed andimplemented inan
acceptable time frame which is usually afler an imperceptible time delay from the process events.

~ Refers totheoperation ofanydevice andprocess control from the RCSeitherin Auto or Manual
Mode. (See Local).

X Refers toanyinstrument ordevice thatdetects andinputs signals toprovide indication and/or
status tothe RCS. ltmayprovide an Analog lnput(Al) ora Discrete lnput(Dl).

- Transpoti Control Protocol/ lnternet Protocol (De facto standard for Unix and Microsoft Wndows
communications)

~ Tank Monitoring and Control System

w Variable Frequency Drive which modulates thespeed of themotor itcontrols bychanging the
frequency of its power supply.

Window: Term used todescribe apatior allofacomplete screen display

4
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Il. GENERAL DESCRIPTION

The retrieval system for AP-I 02 and AP-I 04 will provide for the retrieval of radioactive wastes stored in the tanks
The following major equipment and subsyatema will makeup the ITRS in AP-I 02 and 104.

. Mixer pumps (One ineach tank)
● Transfer (decant) pumpwith flexible suction andelecttic winch (One ineach tank)
● Transfer piping, including newpits, leakdetectora, newjumpers andnewbutied pipe.
. One RCS~ncludes control building equipment [OISand PLC]and field instrumentation)
. AControl Room Annex tothe AP-271 equipment building
. Onecaustic supply system (CSS)with mohIeoil-fired, water-heating boiler, diluent storage tank, a

caustic tank truck unloading station, a service water enclosure, and nitrogen bottle station.
. Two CCTVsystems, onein each tank
. Onetank thermocouple probe foreach tank(existing)
● One ENWFwaste level gauge foreach tank (replaces FICgauges)

Mlution with an NaOHdiluent will beusedto adjust the fluid propeties of thewaate. Each tankwill havea transfer
pump with in-tine diluent injection capability at the low pressure side of the first impeller of the multi-stage pump.
The 20 flexible auction hose can be raised by a winch so the suction inlet is above the settled solids, thus allowing
decanting of theaupernate. The CSSwill provide diluenttothe tank either atthetransfer pump suction forin-line
dilution (asdescflbed above) orthrough adifferent inlet pipe forin-tank dilution. In-linedilutio nmayberequired
dutingtranafer ifparameters, such asapparent viacoaiw, approach theupper limits for fluid pumpability. In-1ine
instruments in each of two pump pits (02D and 04D) will measure flow and pressure during transfer.

The CSS will also be used to flush the system piping and transfer line after the completion of a transfer campaign,
or upon system shutdown.

The Retrieval Control System (RCS) will consist of three industrial PC’s with video monitors, a single PLC ayatem,
printer(a), andthefield instrumentation and control devices. The PCswill have identical versions of the operator
intetiace sofWare apphcation loaded andrunning thuaincreasing availaMlity. Twoofthe PCswill be nominally
dedicated as Operator Interface Stations (01Ss) for either tank AP-I 02 or AP-I 04, and one PC will be dedicated as
anengineering work station (EWS)that canaewice either of theother WoOlSs. Graphic display screens will be
designed to allow ease of operation and will provide the monitoring and control functions necessary for proper
operation.

Allinstrument inputs andoutputs will reconnected tothe PLCunless stated othewise. Instrumentation will provide
the following monitoring and control functions for the ITRS (for each tank unless stated otherwise):

.

.

.

.

.

.

Mixer pumps Motor speed andamperage, upper and Iowermotor beaflng vibration and temperature,
motor winding temperature, turntable rotation and orientation, seal water flow and pressure

Transfer pump: Motor speed andamperage, seal gas flowand presaure andmotorwinding temperature

Transfer Pump Winch Position ofsuction nozzle

Transfer Pump Pit MOVPositions, pump pressure, rupture disk failure, andwaste flow

inside tank: Tank level, temperature and dome pressure

Common: Waste pressure and flow (From and to Valve Pit 241-A-B)

5
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.

.

.

Leak Detection: Existing and new leak detection from pits and farm waste transfer piping which activates
the Master Pump Shutdown (MPS) system.

CSS: MOV positions, raw water supply pressure, boiler operation, caustic injection operation, flush tank
temperature, conductivity (to determine pH) and level, system discharge temperature, pressure, and diluent
flow, and dual radiation detectors for each tank feed to detect possible waste backflow to the CSS.

AP271 Annex All pump VFD and motor starter monitoring and control signals, including pump speeds and
motor loads via the ModBus Plus link between the PLC controller module and the VFDS.

A. RCS DESCRIPTION

The RCS will be based on three industrial lBM-compatible PCs with Pentium CPUS, each with the following,
configuration: 32 Megabytes of RAM, a 2.5 Gigabyte Hard Drive, and a 20 inch super VGA, operator
interface station (OIS), One computer OIS will nominally be dedicated to tank AP-I 02, one to tank AP-I 04,
and the remaining computer will be an engineering work station (EWS). Common portions of the piping
system will be shown on both monitors, and appropriate messages and interlocks will be provided to
prevent one operator from interfering with the other operator’s campaign. While each monitor will be
nominally dedicated to a tank, either monitor will be able to perform all functions. A single Modicon
Quantum@ PLC system will provide the control and monitoring functions for both tanks. The PLC and the
PCs will communicate over the Modbus Plus PLC network,

Two uninterruptable power supplies (UPSS) are provided to maintain power to the PLC, l/O racks, and
operator stations during short (approximately one hour) power outages. One UPS is in the RCS enclosure
in the AP-271 annex, and one is in the field 1/0 enclosure. The UPSS will provide power to position two
valves to the “fail closed position to prevent gravity draindown of the diluent supply tank to a waste tank
upon loss of normal power, and will retain the RCS system “memory” for a rapid recovery after normal
power is restored.

Custom application software for the ITRS will be developed using the Contol Plus@PLC programming
software for the Modicon Quantum@PLC, and the Ci Technology Citect@operator interface soflware for the
PC. The requirements for external system interfaces include communication links with the Tank Monitoring
and Control System (TMACS), the VFDS, and HLAN.

The design of the RCS will allow Manual (and local/manual) operation of all MOVS in the Ready mode.
When in a Mode other than Ready, the RCS will allow manual operation of only those MOVS not part of the
current routing arrangement. All valves may be locally operated with a handwheel; however, handwheel
operation cannot _ with electric operation. To place a valve in a position not allowed by the PLC logic,
will require supervisor approval to disable the electrical supply to the valve. This administrative control is
necessary to avoid defeating the misrouting prevention features of the RCS without proper authority, All
pump starts are Manual. There is no provision for automatic pump starts, although that feature could be
added in the future. The RCS is configured to allow the transfer of operational control to a future central
location for transfer operations. The RCS operator interface PCs will be located in the control room in the
AP-271 annex.

The RCS software will provide a process system report when requested by the operator. This report will
contain the current status of all significant process equipment and alarms,
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The RCS will provide a display of any caution or warning messagea while in the process of startup. All
alarms, controls, and indications will be available to the operator when in the mode indicated in Appendix B

All screens on the 01S will be available for selection by two methods by using the SCREEN LIST pop-up
menu or by clicking on the appropriate screen target,

All screen and equipment controls will be executed in either one of two ways: clicking on screen targets
with the mouse or keyboard commands.

B. RCS FUNCTIONS

The RCS will monitor the process via the instrumentation, control the process via the equipment connected
asoutputs tothe PLC, display status information, andaccept operator input. Theapplication software will
include allofthe tools necessa~to provide the required functions. The RCSwill be designed and
programmed to implement the following process functions:

.

.

.

.

.

.

.

.

.

c

1.

Provide monitor and display status and performance of each selected ITRS process subsection and/or
component group.

Provide a signal interface to HLAN for remote monitoring.

Provide for adjustment of control set points by the operator during operation (e.g., adjust the speed of a
pump).

Provide audible and visual annunciation for all alarm conditions.

Provide indication of all monitored parameters.

Allow Auto/Manual control of system processes and equipment.

Include Proportional/i ntegral/Derivative (P1D) loop controls.

Provide on-line historical and real-time trending of process parameters with report capability for a period
ofoneweek. Afferone week, datawill bedownloaded toanappropflate archive, either removable
storage media or an as-yet-to-be-defined HLAN/SACS/TMACS/network data reposito~.

Provide prioritized, grouped, and timeldate stamped Alarm Summary screen and event log on the RCS.
AIIalarms may beautomatically ptinted outonthe RCSalarmpflnter, Alarms andoperator actionson
the RCS will be automatically logged to the hard drive for periodic archival to off-line storage media.

USER CHARACTERISTICS

OPERATORS & SUPERVISORS

The RCSapphcation soWarewill redesigned foruseby process operators. Allcomputer displays and
windows will berepresentative of theprocess flowand components. Allpersons who operate this
equipment will receive training on the RCS OIS,

7



HNF-3514, Revision O

2. SYSTEM ENGINEERS

System Engineers will be~RSengineers trained toprovide suppotiforthelTRS. The System
Engineers will be familiar with the RCSoperating system, Wndows NT. The System Engineers will also
be familiar with the Modicon Quantum@ PLCS, the Control Plus@PLC programming software, and the
Citect@operator interface sofhvare. The System Engineers will haveaccess toallofthe process control
documentation, software and keys required to buildlrebuildlmodify PLC logic, communications drivers,
graphic screens, databases, and any other software components of the system.

D, NETWORKING CAPABILITIES

The RCS operator interface software will be capable of communicating over any network using TCP/lP
protocol, including HLANand TMACS. Thiswill make impossible tointetiace with other systems site-wide.

Ill. GENERAL FUNCTIONAL REQUIREMENTS

A. OPERATOR INTERFACE

The following are the system general functional requirements:

1. All RCS graphical display screens (“screens”), designed to be operator friendly, will be graphically
oriented. There will betwomodes of selection: with themouse orwithkeyboard key combinations.
Menu-driven operations will be used to control the system (operator selects from an on-screen
'`menu'' asopposed tohaving to''spell ou~commands from a keyboard). Menu selections will be
provided as keyboard key combinations, such as Ctrl-Fl, and lists of commands and/or command
symbols which can deselected with the mouse. The RCSscreens will allow theuser the capability
ofgoing from on-screen toanother byclicKng thedesignated area (e.g., a Pump symbol). All
screens will bestandardized forkeyassignments, color assignments, etc. (e,g,, Fl isthe Help key).
See Appendix A for list of standard key assignments.

2. The RCS will provide data storage capabilities to an ASCII or common spreadsheet format, e.g.,
Microsoft Excel@.

3. The RCSwill provide historical trending capabilities. Allimportant process parameters will be
trended. See Appendix Bforthe list ofparameters which will initially reconfigured fortrending

4. Loss of PLC communications, as well as other PLC diagnostics, will be annunciated with the screen
indicator flashing redandan audible alarm, lnaddition, allvalues displayed onthe OISPCs from
the PLC will show as ‘“???T upon loss of communications between the PLC and the HMI running
onthe OIS PCs. Thel/Omodules monitor their owninputs, andrepoti tothe PLConany loss of
signal, the PLCthen reports theproblem tothe HMl screen. Theloss ofvoltage on the incoming
480 volt feeder to the ITRS will also be annunciated.

5. Allrequired soNarewill load automatically anytime the RCSisstatied or reset. This includes
restart aflera power outage. The operator must, however, log-in again into Windows NTand the
RCS(see Appendix D, Figure l). The RCSwill already beincommunications withthe PLC,
gathering data, etc.

8. All remotely operated pumps and valves will have running and position indications displayed on the
RCS display monitors,
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7, All operator initiated actions will be logged, e.g., if any remotely operated device or equipment is
placed in Manual control,

8. Thealarms andindications will redisplayed onthe RCS monitors. Anylogic which is used for
interlocks orcontrol will deprogrammed intothe PLC, instead of the HMl software. The PLCwill
set a separate bit for each alarm associated with the triggering of an interlock (e.g., Hi-Hi Tank
Level will cause themixer pumps tostop). The RCSPCoperator interface (HMl)software will log,
display, and annunciate all alarms, as well as providing alarm logic.

9. Graphic Screen Color Coding

a. Process lines onthescreens will becolor-coded as follows:

Line Color Code Condition

White General piping arrangement - not selected
Dark Gray Correctly configured for selected mode
Green with white diamonds Flow

b. Valve Operation Indication

Each open valve portwill be green. Aclosed portwill bewhite, Valve symbols will always indicate
current position whether they areinthe auto ormanual mode. When intransition, thevalve symbols will
beyellow. There wilIbea vaIvetransition delay foreach valve which ifexceeded will cause the failure
alarm for that valve to be annunciated, and will cause the entire valve symbol to flash red.

c, Pump Operation Indication

Each pumpwill also have separate border andintefiorcolors. The border andinterior colors will follow
those of the process line as given above except that the pump interior color will be white until the motor
auxitiaV switch orthe VFDnotifies the PLCthat thepumphasstatied. Thepump interior will then go to
a steady green.

lfapump fails tostati, afailure alarm will resounded anddisplayed afieran adjustable time delay. The
pump failure alarm will cause the pump symbol to flash red.

10. Security -User Access to Displays and Functions

In order to use the operator interface software application to control the retrieval operation, the user
must beinthe group that will allow himorher topetiorm the desired functions. Insomecases, a user
from the Operations Supewisorgroup must belogged into enable orexecute acetiain function. In
other cases, a user from the Operator group will be able to enable and execute the function,
Supervisor and Operator groups are just for operations, while the Systems Engineer may make
changes totheapplication programming, aswell. The following table lists theusergroup and its
access to the different types of functions.
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User Group Accessible Functions

Operator May perform resets, input operating parameters, start and stop equipment, change
auto/manual modes for specific pieces of equipment, sort alarms, and initiate all operational
modes.

Operations May override software interlocks, and disable alarms, instruments or equipment and perform
Supervisor all of the operator functions.

Systems Engineer May override all functions, make software changes to all of the system software, and perform
allofthe' operator andoperations supewisor group functions. Works with instrument
technicians to upgrade and repair RCS.

B. ALARM HANDLING

The following section defines thealarm handling requirements. See Appendix Bforalist ofalarms and their
setpoints,

1. Alarms shall have the following sequence of operation:

a. Analarm condition will produce aredflashing alarm indication onthe RCSmonitors and audible
beeps from the PC speakers.

b. lnaddition, ifthealarming device orparameter isshown onasub-screen, thesub-screen will
display with theappropriate symbol ordisplay box flashing. Please see below forcolor schemes.

c. The alarm page may be displayed by clicking on the flashing alarm symbol (upper right of a full
page screen), by clicking the alarm icon button on the navigation bar (Iefl side of a full page
screen) or bypressing the’’F5’’ key. From thealarm page anyactive alarm can be acknowledged
byclicking onthe alarm text. Each alarm displays the following information, tagname, time and
date of activation, name, abriefdescription, value, and the state. Please see below for color
schemes.

d. Thealarm summayscreen may redisplayed byclicting onthealarm summaybutton on the
navigation barorby pressing the’’F6 key. This page will display ahistory ofalarms giving alarm
name, brief description of alarm, time alarm became active, time alarm became inactive, and
operator comments. Operator comments can beadded toanyalarm ontheaIarmsumma~
screen by right clicking on the text of the alarm that is in focus (text outlined by white).

2. The alarm summary screen will display (on multiple pages) up to 1,000 alarms. Alarms will stay on the
summary page for 60 minutes afler they become active,

3. Color Schemes:

Symbols and display boxes flashes red/white for critical alarms (e.g. High High level or Low Low level)
and yellowlblack for non-critical alarms (e.g. High level, Low level, or valve fail), The symbols and
display boxes stay flashing until the alarm becomes inactive, not afler acknowledgment.
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Alarm and summary alarm pages text flashes red, yellow, or blue (critical, non-critical, and misc.) for
alarms that are unacknowledged and active. The colors go steady when the alarm is acknowledged but
still active. When the alarm is no longer active but not acknowledged the text colors invert (e.g. red on
grey goes to grey on red). When the alarm is acknowledged and inactive it disappears from the alarm
page and turns light blue on the alarm summary page, Any disabled alarms will be white,

4. The set points of certain analog alarms can be changed by the operator via the alarm set points screen,:

5. All alarms will be individually available to TMACS over a serial data link. In addition, alarms that could
occur when no retrieval activities are in progress and the control room is unoccupied (such as low
nitrogen bottle pressure) are transmitted via a local annunciator to TMACS as a combined “AP-271
TROUBLE alarm,

C. CONTROL

1. The RCSwill redesigned andprogrammed cooperate either inamanual mode oran automatic mode.
The manual mode occurs when the RCS is in the “READV Mode, and the automatic mode is in effect
when anyother’’Mode’’ is in effect, The RCSincludes a'rMisrouting Prevention'' provision, that prevents
the transfer pump from being operated unless the approved waste transfer route is verified by
automatically combating actual valve positions against procedurally required valve positions. This
feature requires that the transfer pump be prevented from being started when the system is in the
'`READY mode, because novalve position checks aremade inthe R~DYMode. This preventive
interlock will beableto be bypassed under administrative control. All MOVswill beableto decontrolled
manually inthe Readymade. Forall other modes, all MOVsrelated tothatmode must bein Auto in
order toactivate the mode. MOVsnot reIated totheactive mode may beindividually placed in the
Manual Mode, andmanuaily operated formaintenance orotherreasons. Valves that could interfere
with operation of any currently active Mode, will be prevented from being individually placed in the
Manual Mode.

The RCS will maintain the process variables with a PID algorithm (where appropriate) at the set points
set bythe operator. Process (analog) control andon-off (discrete) control ofequipment will be in
accordance with those control sequences described herein and the logic diagrams done in Control
Plus@format. See Appendix Bforlist ofcontrols fortherettieval equipment and processes.

2. Therettieval system wiIlautomatically revetito asafeshutdown condition upon detection of specified
events such asa leak detected. Theoperator will also beableto manually place therettieval system in
asafe shutdown condition. Both theautomatic andmanual shutdown commands will take precedence
over any other retrieval activities in progress.

3. Alll/Ocontrol (analog anddiscrete) will deprogrammed intothe PLC. Theoperator interface tothe
PLCwill beviacolor graphic display screens on both of the OIS monitors. The redundant operator
interface PCswill becapable of independent action. Forexample, one PCcould beused to monitor
alarms the majority of the time while the other PC could be used to show the current area of interest.
The graphic displays will be hierarchical with the Overview screen depicting the basic overall
arrangement ofeither tank AP-l 020r AP-l 04, and common elements. Iftheoperator selects anyofthe
major blocks on the screen, the screen will change to a more detailed screen of that process block,
e.g., Tank 241-AP-102 (see Appendix D, Figure 9). Thedetailed process screens will indicate individual
components, the status of the component (On/Off, Auto/Manual, etc.) and the control mode for the
component or process. See Appendix Dforadepiction of the screens.
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4.

5.

6.

7.

8.

9.

Equipment symbols on the screens which provide further detail or control will be signified with black text.

Operator actions that will be subject to interlocking will be programmed into the PLC logic (software
interlocks) to protect equipment and personnel and to prevent any undesired process action.

Monitoring and control of all analog 1/0 will be programmed into the PLC, including PID algorithms. The
process variable signal from an analog instrument, e.g., the transfer pump discharge pressure, will be
displayed on the RCS as a digital readout with the engineering units displayed next to the reading. In
some cases, an additional analog indication, such as a bar graph, will also be displayed. The
modulating control of appropriate processes, e.g., CSS flow control via CHEMB-FCV-I 31 (see Appendix
D, Figure 15), will be programmed into the PLC logic and displayed on the appropriate RCS screen,

Various process setpoints will be entered into the RCS by the operator. Provisions will be made to enter
these settings into the program in an operator-friendly manner. All setpoints will have minimum and
maximum limits to prevent the operator from entering set points outside these limits. If the operator
attempts to enter an out-of-range setpoint, the invalid setpoint will be rejected and the operator will be
notified immediately with the appropriate message. Setpoint ranges will be adjustable at an operations
supervisor or systems engineer security level. (See Appendix D, Figure 4.)

All pump auto/manual, on/off and start/stop selections and indications will be provided at the RCS. The
appropriate “buttOns” will be located in a POP-UPwindow showing a standard pump control faceplate
triggered by selecting the pump symbol. (See Appendix D, Figure 4.)

All remote controlled valve autolmanual and oosition selections and indications will be cmovidedat the
RCS. The appropriate “buttons” will be Ioca(ed in a pop-up window showing a standard valve control
faceplate triggered by selecting the valve symbol. (See Appendix D, Figure 4,)

10. When waste transfer modes WT2 or WT4 are selected, the RCS will require the operator to select a
destination tank, ie., tank AP-I 06 or 108. Upon destination tank selection, the Overview screen will
highlight the appropriate flow routing path from tank AP-I 02 or 104, via valve pit AP-A, to the selected
destination tank, AP-I 06 or 108. Subsequent selection of post transfer flush modes PTF2 or PTF4, will
,require similar operator selection of destination tank and will result in similar flow route highlighting.
This portion of the flow path highlighting is an administrative aid for the operator to visualize the flow
path, but valve positions in the AP-A valve pit are not automatically verified, because there are no
operable valve position switches in the AP-A valve pit,

D. MISCELLANEOUS

1.

2.

Provisions will be programmed into the RCS to allow the operator to print in color any screen that is
displayed. This will capture the alarms (shown in red), as well as the normal states.

Winch Operation

Each transfer pump will include a flexible suction hose, that will allow pump suction to be taken above
the bottom of the tank to minimize pickup of settled (or settling) solids. This feature will be implemented
by providing a remotely controlled electric winch, with a cable attached to the suction hose inlet. The
gear train between the winch motor and cable drum includes an electric clutch that is energized to s!is-
engage. The clutch will normally be deenergized, and engaged. The dis-engage feature is to allow the
flexible hose to be let down (for pump removal) in the event of winch motor failure,
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The RCS will monitor and display the position of the suction bell by monitoring winch cable drum
position, and will provide the capability to raise the suction bell to its upmost position and hold it there
while the mixer pump is operating. The control system will compare the winch (suction) position to the
tank level, and sound an alarm if the tank level is less than 24 inches above the winch position. The
mixer pump will be prevented from operating if the suction bell is not in its upmost position. The nominal
winch (suction) position will be shown on the overview and tank-specific screens.

IV. MODE OF OPERATION -FUNCTIONAL REQUIREMENTS

Thepurpose ofthiasection istodefine thesequence ofoperafions forthelTRS. Initial startup andcomrnissioning
of thelTRS after installation will readdressed inthe Acceptance Test Procedure (ATP) document. The final
objective of theprocedures described herein istoobtain safe, automatic operation, bydescribing key operator
interactions required, such as starting pumps and manipulating valves.

The soff&vare logic behind the “MODE SELECT window will not allow an operator to enter (select) a mode that will
conflict with any currently selected mode. Some modes do not conflict, and different modes may be run
simultaneously onthetwo different operator consoles. Forexample, in-tank recirculation intank AP-102(lTR2) will
be able to run on one console, while in-tank dilution in tank AP-104 (DIL4) is running on the other console.
Similarly, ITR2 will not be able to be selected if input to AP-I 02 (IN2) is already running, because both modes use
one or more common elements such as pipes or valves.

A. MIXER PUMP OPERATIONS

A mixer pump will be able to be operated independent of any operational mode, except the transfer pump
cannot rerunning. Thepump will beableto berunany time thatthe tank level isabove 66 (approximately
48 above pump discharge), the waste temperature is below 195”F, the transfer pump is off, the suction
bell israised, andtank vapor space vacuum isgreater than O.25''W.G. Themixer pumpwill beprevented
from stating oroperating ifthetransfer pumpsuction winch isnotin its full Apposition. When in AUTO,
the mixer speed will be automatically controlled by the PLC, as a function of pump nozzle rotation angle, to
minimize jetimpingement onother in-tank components. Themixer pump will automatically shutdown on
loss of tank vacuum, hi-hi waste temperature, or 1o-1otank level. Only one of the two mixers (one in each
tank) will beableto berunatgreater than 75%speed atthe sometime. lfonepump isabove75% speed,
the other pump will be automatically limited to between 58°A and 60% speed. The lower limit is imposed by
the dynamic shaft seal requirements, and the upper timit is imposed by the size of the common electrical
supply transformer, (This description is fortank AP-l 02. Tank AP-l O4isidenfical.)

1. initial Statiup

On the initial startup of the mixer pump or after a long period of non-use, when the mixer pump intake
may be immersed in a layer of sludge, adding diluent at the intake is desirable in order to dilute the
sludge andenable themixer pump tostartand operate. Themixer pumpwill beableto be flushed and
started with either the intake-mounted sparge ring piping, or the casing flush piping, connected to the
flexible hose from the Retrieval Service Water Enclosure,
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2. Normal Startup and Operations

The operator will prepare to operate a mixer pump by placing it in either Auto or Manual Mode,
depending upon operational requirements. This will require a series of steps as given below (tank AP-
102 in this example):

a. Select the “241 -AP-I 02 tank location on the Retrieval System Overview Screen. This will
display the Tank 241 -AP-I 02 Screen.

b. Select the “Mixer Pump” symbol and the Mixer Pump faceplate for the mixer pump and the
turntable drive controls will pop-up.

c. On the mixer pump faceplate, enter the desired speed setpoint in percent (60% minimum
allowable and 10070 maximum allowable) or adjust it up or down using the speed up or down
buttons. Initial value for mixer pump speed upon PLC power-up will be 60%.

d. The faceplate will also allow the operator to put the mixer pump into AUTO or MANUAL mode,
as well as START and STOP it. In AUTO mode, the mixer pump speed will be able to be
controlled per the speed versus position profile (see Appendix F and Figure 12). It will also be
stopped if any of the automatic shutdown conditions occur, or if stopped by the operator.

e. Select the mixer pump START button. If the mixer pump does not start, the mixer pump failure
alarm will be annunciated after an adjustable delay.

f. Using the faceplate controller for the turntable drive, enter the desired speed setpoint for the
turntable drive in percent or adjust it up or down using the speed up or down buttons. Initial
value for turntable drive speed upon PLC power up will be 100”A.

g. There will also be a faceplate for the turntable which allows the operator to put the mixer
turntable drive into AUTOor MANUAL mode, aswellas, START and STOP it. lnAUTO mode,
themixerturntable drive will oscillate betieen tiooperator-selected limits, from O“rotation to*
90°rotation with O”indicating North. ltwillautomatically stop attheend ofeach oscillation and
reverse direction. In MANUAL, the turntable will move the mixer pump to the position desired by
the operator who will use the CW (clockwise) and CCW (counter-clockwise) buttons to position
the turntable. The position of the mixer pump nozzles will be displayed by the NOZZLE
ORIENTATION symbol.

h. Select the mixer turntable drive START button. [f the mixer turntable does not start, the mixer
turntable drive failure alarm will be annunciated after an adjustable delay.

B. CAUSTIC SUPPLY SYSTEM (CSS)

Fromthe RCSperspective, the CSSwill beableto bestatied anytime thatvalve CHEMB-FCV-l3l isclosed,
andcancontinue cooperate intherecirculation modewith no outside restrictions. However, some system
components such as the caustic supply truck connections, and boiler operation must have been put in sewice
locally byoperators. The RCSwill beusedto remotely control the CSSonce ithasbeen locally statied. The
RCSwill control the boiler temperature setpoint, the flush tmklevel, andthecaustic injection ratio. Thediluent
flow rate will be controlled by the automatic positioning of valve CHEMB-MOV-I 31, which will result in automatic
adjustment of recirculation flow to satisfy the constant speed pump curve.
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1. Startup

The caustic supply system (CSS) will supply a caustic solution (diluent) for dilution of the waste, or to flush
a line after waste transfer. The oil-fired boiler will heat the incoming water to a pre-set temperature, and the
in-tank heater will maintain the tank temperature until the diluent is used, The caustic injection pump will
inject NaOH into the heated water to achieve a pre-set conductivity level which is related to solution PH. The
flush pump will supply the prepared diluent from the 5,000 gallon flush tank. Startup will be under
administrative control, and because the tank may be in a different status prior to each use (e.g., full & hot,
cold & empty, etc.), procedures will be developed to address the various startup scenarios. In general, the
boiler will be started manually, and once boiler steam is within an acceptable range, inlet water flow to the
5,000 gal. tank will be initiated from the OIS.

The RCS will have been pre-loaded with a look-up table of caustic flow rates vs water flow rates to achieve
any one of five PH levels at any one of five flow rates (See Table [H-l). If a PH or flow rate not in the table is
required, the system can be operated in the manual mode, where all parameters are adjustable, with no
restrictions except equipment protection interlocks. The diluenffflush tank contents will be measured for
conductivity, and the measurement compared with the conductivity expected for the target PH, to provide a
cross-check that the water and caustic injection ratios are within acceptable limits.

The caustic system will be able to be operated in a ‘(batch” mode, where the required volume of diluent is
less than one tank full (5,000 gal), or in a “continuous” mode where the required volume is greater than one
tank full. In the batch mode, the operator will set the required tank level (volume), and inlet flow will stop
when the tank level reaches the pre-set level. The inlet (level control) valve will be automatically
disconnected frOm the tank level controller and will remain closed as the contents of the tank are drained to
a nominal “empty” level. In the continuous mode, the inlet and outlet flow rates will be automatically set the
same, and the outlet flow rate will be automatically adjusted by flow control valve FCV-I 30, based on an
error signal from a nominal tank level setpoint controller. That is, if the tank level is decreasing, the outlet
flow will be decreased slightly to maintain nominal tank level. Operational procedures will be developed
with the objective of having the tank at its lowest operational level (“empty”) at the completion of a mission
profile.

The diluent flow to the waste storage tank will be totalized in two ways, one will be a non-resettable
accumulator to indicate total lifetime diluent addition to the AP farm, and the second will be a resettable
accumulator that is set for each campaign, and automatically terminates flow when a preset value is
reached.

Modes that require diluent uaeage also require a “CSS Ready” signal from the CSS to allow the selected
mode to be ‘rActivated.” The criteria for ‘“CSS Ready” are different for the Batch or Continuous modes of
the CSS.
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In the following conditions, all criteria are to be ANDed unless otherwise noted

CSS READW

1. If Batch Mode= ON

FCV-131 is closed
Flush Pump is ON
TI-120 = setpoint * 5°F
AI-121 =setpoint* lOA
L1-126 = setpoint * Y
LIC-I 26 is in Manual with Ogal. setpoint
FI-123 >100 gpm
Not “Diluent Line Leak

2. If Continuous Mode = ON

FCV-131 is closed
Flush Pump is ON
TI-120 = setpoint * 5°F
AI-121 =setpoint solutionil%
L1-126 = setpoint * Y and in “AUTO
Boiler is ON
FI-123 >100 gpm
CHEMB-P-001 Caustic Pump is ON
FIC-456 is in Auto (with flow setpoint)
Boiler Fuel Level > Minimum
Boiler Temp = Setpoint + 5“ F
Boiler Pressure = Setpoint * 50F
TIC-457 is in Auto (with Temp. Setpoint)
Not “Diluent Line Leald

Setpoints are values entered into the SETUP screen, and are mission-dependent
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6.05 I 19.14 I 60.52NaOHflow(gpm)
H,OFlow(gpm)
EnergyReq.(Kw)

NaOHflow(gpm)
H,OFlow(gpm)
Energy Req. (Kw)

0.00 0.00 0.06
120.00 120.00 119.94
1778.90 0.00 1740.72

113.95 100.66 59.48
1600.72 1264.74 625.39

000 0.00 0,07
140.00 140.00 139.93
2075.36 0.00 2030,84

0.22
139.78
2027.33

0.71
139.29
2016.23

7.o6 22.33 70,61
132.94 117.67 69.39
1667.51 1498,86 729.62

5 140(e)

I I

Table Ill-1
50%NAOH vs WATER FLOW RATIOS

for DILUENT PREPARATION
a) Diluent-to-waste ratio of 1:1
bj Diluent-to-waste ratio of 2:1
c) Diluent-to-waste ratioof31
d) Msc. Flush or in-tank diluent addition
e) Misc. Flush or in-tank diluent addition
f) Provision for hot water only
g) Provision for cold water
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C. TRANSFER PUMP OPERATION

The transfer pump can be started by the operator in either the AUTO (flow control) mode} or the MANUAL
(speed control) mode. In the following operations descriptions, if the transfer pump has not been set up, the
following procedure will have fo be performed to set up the pump prior to clicking on the “Press Start When
Ready” button.

a. Select the “241-AP-I 02 tank location on the Retrieval System Overview Screen. This will display
the Tank 241-AP-102 Screen (Appendix D, Figure 9).

b. Select the “Transfer Pump” box, the next screen to come up will be the Transfer Pump Faceplate
(Appendix D, Figure 11).

c, Enter the desired speed setpoint in percent (minimum allowable to maximum allowable) or adjust if
up or down using the speed up or down buttons.

d. The faceplate window will allow the operator to put the transfer pump into AUTO or MANUAL
mode, as well as, START and STOP it. In AUTO mode, upon MANUAL startup, the transfer pump
speed will be controlled in a PID loop to maintain the flow setpoint through FE-258. This setpoint
will be available on the Retrieval Setup (LAW Transfer) screen ( Appendix D, Figure 4b). In the
MANUAL mode, the pump will run at the speed selected. The transfer pump will be stopped if any
of the automatic shutdown conditions occur or by a Master Pump Shutdown System trip.
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D. OPERATIONAL MODES

Specific control parameters such as pump speed settings, etc., are given in Appendix B.

The operational modes for the Transfer System will be as follows Refer to Section X, MODE FLOW
DIAGRAMS, Figures lV-la to 1q, pages 33 to 49, and Valve Alignment Matrix, page 50).

1. RDY
2. HVT
3. IN2
4. RTN2
5. RTF2
6. IN4
7. RTN4
8. RTF4
9. DIL2

10. DIL4
11. ITR2
12. ITF2
13. ITR4
14. ITF4
15. WT2
16. PTF2
17. WT4
18. PFF4
19. ILD2
20. ILD4
21. SSD

Ready Mode
High Level Waste transfer from VP A-B to the Vitrification Plant
Into AP-I 02 from VP-A-B
Return to VP-A-B
Flush to VP-A-B
Into AP-I 04 from VP-A-B
Return to VP-A-B
Flush to VP-A-B
In-tank AP-I 02 Dilute Mode
In-tank AP-I 04 Dilute Mode
In-tank AP-I 02 Recirculation Mode
In-tank AP-102 recirculation path flush
In-tank AP-I 04 Recirculation Mode
[n-tank AP-I 04 recirculation path flush
LAW Transfer from AP-I02toAP-I06orAP-108 Mode
Post Transfer from AP-I 02 Flush Mode
IAW Transfer from AP-I 04 to AP-I 06 or AP-I 08 Mode
Post Transfer from AP-I 04 Flush Mode
In-Line Di!UtiOnin AP-102 Mode
In Line Dilution in AP-104 Mode
Safe Shutdown Mode(s)

Operation of the CSS will be independent of any mode.

When a mode is selected (except the RDY mode), the RCS will check the status of all prerequisites (valve
status, pump status, other mode status, etc.). The RCS will provide an on-screen display of prerequisites not
met, and what operator action is required. Examples of required operator actions might be to place a local
control in the remote mode (e.g., VFD), or change a valve control from MANUAL to AUTOMATIC. When all
prerequisites have been met, the system will display a message that the selected mode is confirmed ready for
“activation.” The operator can then mouse click on an “ACTIVATE button causing the actions described
below. Note that more than one mode may be in operation at the same time if the modes do not conflict with
each other (See Appendix C). The RCS will automatically perform the steps below, unless noted otherwise,
e.g., ‘<operator selects.” Refer to Appendix D, Figure 2, for valve location information. Note that only the
numeric portion of the valvelequipment number is displayed on the ovewiew screen, and the entire
valve/equipment number is displayed on any pop-up screens.

When the phrase, “all valves in Auto mode” or similar is used, it means that all valves required for the selected
MODE have been put in the AUTO mode by selecting AUTO on each specific valve pop-up face-plate.

1. RDY - Ready Mode

When the RCS system is in the Ready mode, all pump status and valve positions will be monitored and
displayed, but no commands will be given automatically to change valve positions or start and stop pumps
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except for safety related interlocks. Mixer pumps may be run in AUTO or MANUAL. The transfer pump
-berunin AUTO or MANUAL inthe Readymade. The CSSmaybe runinthis mode in AUTO or
MANUAL.

2. HW-High Level Waste transfer fromvalve pit241-A-B tothe Mtrification Plant

This mode will allow transfer of waste from a source tank through valve pit A-B, thence through transfer
pump pit241-AP-04D (added byproject W-211), tothehigh-level vitrification (VIT)pIant. Transfer of waste
from valve pit 241 -A-B to the VIT plant can be manually setup by positioning valves MOV-251 and 252
correctly, and ensuring that the related pressure and flow meters are operational. Pumping of the waste will
be from the source tank, not in the AP farm. The source tank operator must be notified when the valves
have been configured and the system is ready to pass waste to the VIT plant.

3. IN2 - Input Low Activity Waste (LAW) to AP-I 02 from valve pit 241-A-B

This mode will bring in waste from Valve Pit A-B to tank AP-I 02. The source tank will provide the pumping
power, The IN2 mode can be activated if the valves listed below are in Auto mode (determined by PLC logic
and true for all modes except Ready) and the source tank is ready (administratively controlled). Upon
activation, the following events will occur

a. “Align Valves”. When IN2 is activated, the RCS will position (or will confirm position of) VVIMOV-
243, MOV-244, MOV-250, MOV-251, and MOV-253.

b. Operator advises the source tank operator that tank AP-I 02 is ready to receive waste

4. RTN2 - Return waste from tank AP-I 02 to a receiver tank via Valve Pit A-B.

The RTN2 mode can be activated if the valves listed below are in the Auto mode and no conflicting modes
are in progress. Upon activation, the following events will occur

a. “Align Valves”. When RTN2 is activated, the RCS will position (or will confirm position of) WT-
MOV-242, MOV-243, MOV-244, MOV-250, and MOV-251.

b. Operator advises the receiving tank operator that tank AP-102 is ready to send waste.

c. Operator starts the transfer pump

d. Operator stops the transfer pump when the transfer is complete.

e, The transfer lines should be flushed (RTF2) immediately after waste transfer

5. RTF2 - Flush lines to receiver tank via VP-A-B after RTN2 waste transfer.

The RTF2 mode should be activated by the operator immediately after transferring waste back to a receiver
tank via VP-A-B. The mode can be activated if the valves listed below are in the Auto mode and no
conflicting modes are in progress. Upon activation, the following events will occur

a. The RCS will verify that the transfer pump is off and that CSS is “ready.”
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“Align Valves”. When RTF2 is activated, the RCS will position (or will confirm position of) CHEMB-
MOV-132, WT-MOV-242, 243,244,245,250,251, and 261. Note: The flush fluid will initially flow
backward from MOV-242 to backflush the transfer pump for 5 minutes, at which time MOV-242 will
be repositioned to automatically route the flush fluid to MOV-243 and thence to VP-A-B.

“Start Flush”. The RCS will open CHEMB-FCV-131 to flush diluent through established route for
(operator-set) minutes.

“Drain”. When the flush is complete, the RCS will close FCV-I 31, and reposition MOV-244 to allow
the flush fluid to drain into tank AP-102.

6. IN4 - Input Low Activity Waste (LAW) to AP-I 04 from valve pit 241-A-B

This mode will bring in waste from Valve Pit A-B to tank AP-104. The source tank will provide the pumping
power. The IN4 mode can be activated if the valves listed below are in Auto mode (determined by PLC logic
and true for all modes except Ready) and the source tank is ready (administratively controlled). Upon
activation, the following events will occur:

a. “Align Valves”. When IN4 is activated, the RCS will position (or will confirm position of) WT-MOV-
247, MOV-248, MOV-250, MOV-251, and MOV-254.

b. Operator advises the source tank operator that tank AP-I 04 is ready to receive waste.

7. RTN4 - Return waste from tank AP-I 04 to a receiver tank via Valve Pit A-B.

The RTN4 mode can be activated if the valves listed below are in the Auto mode and no confticfing modes
are in progress. Upon activation, the following events will occur

a, “Align Valves”. When RTN4 is activated, the RCS will position (or will confirm position of) WT-
MOV-246, MOV-247, MOV-248, MOV-250, and MOV-251.

b. Operator advises the receiving tank operator that tank AP-I 04 is ready to send waste.

c. Operator starts the transfer pump.

d. Operator stops the transfer pump when the transfer is complete.

e. The trnsfer lines should be flushed (RTF4) immediately afler waste transfer.

6. RTF4 - Flush lines to receiver tank via VP-A-B after RTN4 waste transfer.

The RTF4 mode should be activated by the operator mediately affer transferring waste back to a receiver
tank via VP-A-B. The mode can be activated if the valves listed below are in the Auto mode and no
conflicting modes are in progress. Upon activation, the following events will occur:

a. The RCS will verify that the transfer pump is off and that CSS is “ready.”
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b. “Align Valves”. When RTF4 is activated, the RCS will position (or will confirm position of) CHEMB-
MOV-I 32, WT-MOV-246, 247, 248, 249, 250,251, and 263. Note: The flush fluid will initially flow
backward from MOV-246 to backflush the transfer pump for 5 minutes, at which time MOV-246 will
be automatically repositioned to route the flush fluid to MOV-247 and thence to VP-A-B.

c, “Start Flush. The RCS will open CHEMB-FCV-131 to flush diluent through established route for
TBD minutes.

d. “Drain”. When the flush is complete, the RCS will close FCV-I 31, and automatically reposition
MOV-248 to allow the flush fluid to drain into tank AP-104.

9. DIL2 - In-tank 102 Dilute Mode

The DIL2 mode can be activated if the valves listed below are in the Auto mode, no conflicting modes are in
progress, and the CSS is ready (administratively controlled). Upon activation, the following events will
occur

a, “Align Valves”. When DIL2 is activated, the RCS will position (or will confirm position of) CHEMB-
MOV-I 32, and WT-MOV-242, 243, 245,253, and 261.

b. “Open Caustic Suppy System”. Once the above valves are in correct alignment, the RCS will open
valve CHEMB-FCV-I 31 and add diluent to AP-I 02 until the desired total has been reached and
equals the setpoint as indicated on status screen (“Diluent Addition to Tank: ###, ### gal.”).
Diluent flow control valve CHEMB-FCV-I 31 will modulate around a flow setpoint to control flow of
diluent into AP-I 02.

c, “Recirculate Caustic Supply System”. When the “Preset Amoun~ has been reached (entered on
Retrieval Setup screen), the RCS program will automatically close FCV-I 31, resulting in automatic
CSS recirculation through FE-123. (The diluent supply to the flush tank will be automatically
terminated at this point.)

10. DIL4 - In-tank 104 Dilute Mode

The DIL4 mode can be activated if the valves listed below are in the Auto mode, no conflicting modes are in
progress, and the CSS is ready (administratively controlled). Upon activation, the following events will
OCCUK

a. “Align Valves”. When DIL4 is activated, the RCS will position (or will confirm position on CHEMB-
MOV-132, and WT-MOV-246, 247, 249, 254, and 263.

b. “Open Caustic Suppy System”. Once the above valves are in correct alignment, the RCS will open
valve CHEMB-FCV-I 31 and add diluent to AP-I 04 until the desired total has been reached and
equala the setpoint as indicated on status screen (“Diluent Addition to Tank ###, ### gal.”).
Diluent flow control valve CHEMB-FCV-I 31 will modulate around a flow setpoint to control flow of
diluent into AP-I 04.

c. “Recirculate Caustic Supply System”. When the “Preset AmounV haa been reached (entered on
Retrieval Setup screen), the RCS program will automatically close FCV-I 31, resulting in automatic
CSS recirculation through FE-123. (The diluent supply to the flush tank will be automatically
terminated at this point.)
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11. ITR2 - In-Tank 102 Recirculation Mode

The ITR2 Mode can be activated if all related valves are in Auto mode. If all of the prerequisite conditions
have been met for this operation, the operator can then activate this mode via the controls on the RCS
monitor, by clicking on the Activate Mode ITR2 button or by pressing,the correct key combination on the
keyboard. This mode can be used to establish waste-specific pump curves for the transfer pump. Upon
Activation, the following events will occur

a.

b.

c.

“Align Valves”. When ITR2 is activated, the RCS positions (or confirms position of) WT-MOV-242,
243, 245, and 253.

“Press Start when ready”. Operator activates the transfer pump START button. If the transfer
pump does not start, the transfer pump failure alarm will annunciate after an adjustable delay. The
RCS will stay in the ITR mode until the objectives of that mode have been met. The operator may
then shut down the pump and go to another mode.

The transfer lines should be flushed (ITF2) immediately after waste transfer.

12. ITF2 - Backflush afler In-Tank Recirculation Mode ITR2.

The optimum time to flush the pump pit jumper is immediately afler in-tank recirc. Upon activation, the
following events will occur:

a. The RCS will check the ready status of CSS (in recirc and at the correct temperature, pressure and
pH for flushing - see Retrieval Setup [CSS] screen, Appendix D, Figure 4).

b. The RCS will stop (or confirm stopped) the Transfer Pump.

c. “Align Valves”. When ITF2 is activated, the RCS will position (or will confirm the position 09
CHEMB-MOV-I 32, WT-MOV- 242,243, 245, 253, and 261. Note: The flush fluid will initially flow
backward through the pipe section between MOV-242 and the transfer pump for 5 minutes, and
then MOV-242 will automatically rotate to direct the flush flow through MOV-243 to the tank via
MOV-253 for an additional 5 minutes.

d. “Open Caustic Supply System”. The RCS will open CHEMB-I 31 and backflush the piping for the
preset times (entered on Retrieval Setup screen).

e. “Recirculate Caustic Supply System”. The RCS will put the CSS in recirc by closing CHEMB-FCV-
131.

13. ITR4 - In-Tank 104 Recirculation Mode

The operator selects the ITR4 Mode from the Mode List pop-up window activated by selecting function key
F7. If all of the prerequisite conditions have been met for this operation, the operator can then activate this
mode via the controls on the RCS monitor, by clicking on the Activate Mode ITR4 button or by pressing the
correct key combination on the keyboard. This mode can be used to establish waste specific pump curves
for the transfer pump. Upon “Activation”, the following events will occur
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a. “Align Valves”. When ITR4 is activated, the RCS will position (or will confirm position of) WT-MOV-
246, 247, and 254.

b. “Press Start when ready”, Operator activates the transfer pump START button. If the transfer
pump does not start, the transfer pump failure alarm will annunciate after an adjustable delay. The
RCS will stay in the ITR mode until the objectives of that mode have been met. The operator may
then shut down the pump and go to another mode.

c. The transfer lines should be flushed (ITF4) immediately after waste transfer.

14. ITF4 - Backflush after In-Tank Recirculation Mode ITR4.

The optimum time to flush the pump pit jumper is immediately after in-tank recirc. Upon activation, the
following events will occur

a.

b.

c.

d.

e.

The RCS will check the ready status of CSS (in recirc and at the correct temperature, pressure and
pH for flushing - see Retrieval Setup [CSS] screen, Appendix D, Figure 4).

The RCS will stop (or confirm stopped) the Transfer Pump.

“Align Valves”. When ITF4 is activated, the RCS will position (or will confirm the position 09
CHEMB-MOV-I 32, WT-MOV- 246, 247, 249, 254, and 263. Note: The flush fluid will initially flow
backward through the pipe section between MOV-246 and the transfer pump for 5 minutes, and
then MOV-246 will automatically rotate to direct the flush flow through MOV-247 to the tank via
MOV-254 for an additional 5 minutes.

“OpenCausticS upplySystem”. The RCSwill open CHEMB-131 and backflush thepiping forthe
preset times (entered on Retrieval Setup screen).

“RecirculateCausticSupplyS ystem”. The RCSwill putthe CSSinrecirc byclosing CHEMB-FCV-
131.

15. WT2-Transfer waste fromtank AP-102totank AP-1060r 106via Valve Ht24l-AP

When the tank waste is considered to be pumpable, the valves in valve pit AP must be manually aligned to
route thewaste from tank AP-l 02totank AP-l 060rl 08. See Appendix D, Figure 14. As each manual
valve is reported aligned, the console operator will click on that valve symbol on a graphic display to show it
inits reported condition. When themanual valves arealigned inaccordance with the current operational
requirements, and the automatically aligned valves are in their required positions, the RCS will
automatically activate the appropriate graphic routing display so the operator has a visual confirmation of
theentire (end-to-end) flow route. Themanual alignment will normally bepetiormed under administrative
control before the automatic alignment. After manual alignment andupon activation of the WT2mode, the
following events will occur

a. “AlignValves”. When mode W2isactivated, the RCSwill position (orwill confirm thepositiono0
WT-MOV-242, 243, and 253.

b. “PressStartWhenReady”. Operator turns ontransfer pump atpreset speed.
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c. When transfer is complete, operator turns off transfer pump. Note: Post Transfer Flush (PTF2)
should be performed immediately after WT2.

16. PTF2 - Post Transfer Flush from tank AP-102 to tank AP-106 or 108.

The optimum time to flush the waste transfer lines is immediately after waste transfer (WT2). Upon
activation, the following events will occur

a.

b.

c.

d.

e,

The RCS will check the ready status of CSS (in recirc and at the correct temperature, pressure and
pH for flushing - see Retrieval Setup [CSS] screen, Appendix D, Figure 4).

The RCS will stop (or confirm stopped) the Transfer Pump.

“Align Valves”. When ITF2 is activated, the RCS positions (or confirms the position of) CHEMB-
MOV-132, WT-MOV- 242,243,245, 253, and 261. Note: The flush fluid will initially flow backward
through the pipe section between MOV-242 and the transfer pump for 5 minutes, and then MOV-
242 will automatically rotate to direct the flush flow through MOV-243 to the receiving tank (AP-I 06
or 108) for an additional (operator-set) minutes (or gallons).

“Open Caustic Supply System”. The RCS will open CHEMB-FCV-I 31 and backflush the piping for
the preset times (entered on Retrieval Setup screen).

“Recirculate Caustic Supply System”. The RCS will put the CSS in recirc by closing CHEMB-FCV-
131.

17. WT4 - Transfer waste from tank AP-I 04 to tank AP-I 06 or 108 via Valve Pit 241-AP

When the tank waste is considered to be pumpable, the valves in valve pit AP must be manually aligned to
route the waste from tank AP-I 04 to tank AP-I 06 or 108. See Appendix D, Figure 14. As each manual
valve is reported aligned, the console operator will click on that valve symbol on a graphic display to show it
in its reported condition. When the manual valves are aligned in accordance with the current campaign
requirements, and the automatically aligned valves are in their required positions, the RCS will
automatically activate the appropriate graphic routing display so the operator has a visual confirmation of
the entire (end-to-end) flow route. The manual alignment will normally be performed before the automatic
alignment. Afler manual alignment, and upon activation of the WT4 mode, the following events will occur

a. ‘rAlign Valves”. When mode WT2 is activated, the RCS will position (or will confirm the posion of)
WT-MOV-248, 247, and 254.

b. “Press Start When Ready”. Operator turns on transfer pump at preset speed.

c, When transfer is complete, operator turns off transfer pump. Note: Post Transfer Flush (PTF4)
should be performed immediatelyafter WT4.

18. PTF4 - Post Transfer Flush from tank AP-104 to tank AP-I 06 or 108.

The optimum time to flush the waste transfer lines is immediately after waste transfer (WT4). Upon
activation, the following events will occur:

25



HNF-3514, Revision O

a, The RCS will check the ready status of CSS (in recirc and at the correct temperature, pressure and
pH for flushing - see Retrieval Setup [CSS] screen, Appendix D, Figure 4).

b. The RCS will stop (or confirm stopped) the Transfer Pump.

c, “Align Valves”. When PTF4 is activated, the RCS positions (or confirms the position of) CHEMB-
MOV-I 32, WT-MOV- 246, 247, 249, 254, and 263. Note: The flush fluid will initially flow backward
through the pipe section between MOV-246 and the transfer pump for 5 minutes, and then MOV-
246 will automatically rotate to direct the flush flow through MOV-246 to the receiving tank (AP-106
or 106) for an additional (operator-set) minutes (or gallons).

d. ‘“Open Caustic Supply System”. The RCS will open CHEMB-FCV-131 and backflush the piping for
the preset times (entered on Retrieval Setup screen).

e. ‘rRecirculate Caustic Supply System”. The RCS will put the CSS in recirc by closing CHEMB-FCV-
131.

19. ILD2 - In-Line Dilution of tank AP-102 Waste

Provisions will be made to allow in-line dilution of waste being pumped by the transfer pump by introducing
diluent into the suction bowl of the operating pump. This feature can be performed whenever the pump is
running, and the flush system is not being used in some other mode. The mode will be “greyed out” on the
mode list if it is not available; othewise, this mode can be activated while another mode is in progress in the
same tank. Upon activation, the following events will occur

a. “Verify availability of CSS. The RCS will verify the proper temperature, pH, and inventory of
prepared diluent.

b. “Align Valves”. When ILD2 is activated, the RCS will position (or will confirm the position of)
CHEMB-MOV-I 32 and WT-MOV-261.

c. “Open Caustic Supply System”. The RCS will open CHEMB-MOV-I 31 to a pre-set flowrate.

d. Continue until the need for in-line dilution is satisfied, then operator closes FCV-I 31 which places
the CSS in the recirc mode.

20. lLD4-ln-Line Dilution oftank AP-104 Waste

Provisions will be made to allow in-line dilution of waste being pumped by the transfer pump by introducing
diluent intothe suction bowl of theoperating pump. This feature can beperformed whenever the pump is
running, andtheflush system isnotbeing used insome other mode. Themode will be<<greyedout” on the
mode list if it is not available otherwise, this mode can be activated while another mode is in progress in the
same tank. Upon activation, the following events will occur:

a. “VerifyavaiIabilityofCSS. The RCSwillverifythe proper temperature, pH, andinventofYof
prepared diluent.

b. “AlignValves”. When lLD4isactivated, the RCSwill position (orwill confirm thepositionoO
CHEMB-MOV-I 32 and WT-MOV-263.
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c. “Open Caustic Supply System”. The RCS will open CHEMB-MOV-I 31 to a pre-set flowrate,

d. Continue until the need for in-line dilution is satisfied, then operator closes FCV-I 31 which places
the CSS in the recirc mode,

21. SSD-System Shutdown Mode(s)

A SSD mode will be able to be actuated by the operator, or automatically upon loss of power or certain
alarm events such aslossoftank vacuum (See Appendix B). Theexact sequence ofevents following
activation of the SSDmode will bedifferent depending upon which mode ofoperation is being shutdown. In
general, the SSD mode will be used only when there is a problem and the current mode must be
suspended or stopped. Usually when amodeis complete, theoperator selects thenextmode to be
implemented or returns to the Ready mode.

Unplanned shutdowns due to power failures will cause all valves except CHEMB-FCV-131and LCV-430
(fail closed) to fail inplace andallpumps tostop pumping. There will benodanger tothe environmentor
topersonnel resulting from such anunplanned shutdowm When power isrestored the RCSwillcome up in
the Ready mode with valve positions maintained, and it will bean operator decision to reposition failed
closed valves if necessary, reselect themode, andrestati thepumps toresumethe mode.

Other types of shutdowns maybe caused by a leak being detected and causing a Master Pump Shutdown
(MPS)to stopall transfer pumps, adiluent lineleak tostopthe diluent flush pump, oranabnormal event
thatprocedurally requires theoperator topetiorm anadministrative shutdown. Automatic shutdowns will
sound analarm toalert the operator. An MPSactuation will stop thetransfer pumps anddiluenffflush
pumps ifthey are running. Theelectric actuators forvalves CHEMB-FCV-131 and LCV-430 are powered
from the same UPS that supports the RCS, so they will drive to the closed position upon system failure.
FCV-131 must close topreventgravi~ drain of the flush tank ifcontrol islost, andclosure of LCV43Ois
necessary to prevent flush tank overflow from the raw water system if control is lost.

Relatively few shutdowns will be programmed for automatic action because there are too many variables
involved to’’program’’ allpoasible scenarios. The following list describes automatic actions. Other
shutdown sequences will be covered by written procedures based on a decision matrix.

a. Loss of power - All motors stop, all valves fail in place except CHEMB-FCV-I 31 and LCV-430
which fail closed, and the RCS goes into the Ready mode.

b. MPS Shutdown -RCSgoes into Ready mode, ready for flush inappropriate

c. RCSFailure -Administratively stop allpumps atthe VFDs, physically veti~CHEMB-FCV-l3l and
LCV-430 have automatically closed.

d. Diluent line leak -Stop diluent pump andclose valves CHEMB-FCV-131 and LCV-43O. RCSgoes
into the readymade, butdoes notgeta’’Ready’’ signal from the CSS.

e. Emergency Stop -Stops allpumps andcloses valves CHEMB-FCV-l3l and LCV-430.
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E. INTERLOCKS

Interlocks in the RCS will be provided to prevent equipment damage or harm to the environment or personnel.
Any of the interlocks listed below will take the appropriate action (stop the appropriate pump or place the valves
in the correct positions) in all modes and the appropriate alarm will be annunciated, whether the interlock is
bypassed or not. When any interlock is activated a warning message will be displayed to the operator. There
will be two types of interlocks one via the PLC and one hard-wired. Interlocks for safety class items such as
MPS will be hard-wired interlocks, and not dependent on the RCS or PLC to take action (See Table IV-2, page
29). Non-safety class alarms and/or interlocks may be either hard-wired or PLC implemented. There will be
two types of interlocks provided via the PLC: those that can be bypassed and those that cannot. Bypassable
PLC interlocks will only be bypassed at a Supewisor or higher level access, All PLC interlocks are listed in
table lV-2b, page 30. See Appendix D, Figure 8 for the PLC Interlocks screen.

All interlocks are processed in the PLC and remain in effect even if the operator station is turned off or
malfunctions. If the last operator station is turned off, any bypasses in effect will be reset (cancelled) so that no
bypasses can be in effect unless at least one operator station is active.

The two hard-wired interlocks are MPS, which shuts down the transfer pump and diluenffflush pump, and loss
of electric power, which shuts down all equipment except the RCS computers and PLC. Inputs that cause an
MPS actuation include leaks detected in AP farm pits, leaks detected in the transferor diluent pipe
encasements, or gamma radiation detected at the diluent supply piping, indicating the extremely unlikely
backflow of waste into the diluenUflush system.

Upon loss of primaw ac power, all pumps stop and valves FCV-I 31 and LCV-430 are driven closed by the RCS
using UPS power. The system can remain in this mode indefinitely.
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ACTION \ INITIATOR RAH
RXA

VW
WA

RAH
RXA

?AH
WA

.DE

.DK
RAH
RXA

LDE
LDK

Y

LE
LEK

—

Shutdown Mixer Pumos [via PLC) ‘f

Y

Shutdown Transfer Pump (hardwired)

Shutdown DiluenUFlush Pump (via PLC)

Alarm Window in 241 -AP-271
(hardwired)

Individual alarm to CASS/TMACS

Combined alarm to CASS/TMACS

Automatic PLC Action

Y

Y

Y

Y

Y

v

Y

YY i’

Y Y

Master Pump Interlock (MPS) Y t’ (

Description of Initiator Event

—
TablelV-2a
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Table lV-2b
. . . .
mterlOcKs

Intl’k
Equip’t Interlock

Bypass
No. o Avail.?

Description

10 Transfer Disch Press Hi-Hi Yes Protects transfer pump from damage due to
Pump over-pressure.

10 Transfer Tank Waste Level Lo-Lo Yes Prevents pump cavitation.
Pump

10 Transfer Minimum NPSH Yes Waste level within 24” of winch
Pump (pump suction) position.

10 Transfer Motor Current Hi-Hi Yes Prevents pump motor from exceeding a safe
Pump current limit.

10 Transfer Discharge Blocked No Prevents transfer pump from running if MOV-
Pump 242 or 246 are in the C position,

10 Transfer Loss of tank vacuum No Reduces gas release when ventilation is not
Pump available,

10 Transfer Tank Waste Temperature No Reduces additional heat input to waste,
Pump Hi Hi

10 Transfer Rupture Usk Failure Yes Prevents pipe overpressure,
Pump

10 Transfer Motor Winding Yes Prevents pump motor winding from
Pump Temperature Hi-Hi exceeding a safe temperature limit.

3’ Transfer Master Pump Shutdown No Prevents/stops pumping when a leak or
Pump (MPS) radiation is detected.

1 Transfer No Mode besides Ready Yes Prevents transfer pump from running unless
Pump selected misrouting prevention is in effect.

2 Mixer Tank Waste Level Lo-Lo Yes Prevents pump cavitation.
Pump

7 Mixer Motor Current Hi-Hi Yes Prevents pump motor from exceeding a safe
Pump current limit.

7 Mixer Motor Upper Bearing No Prevents pump motor bearing from
Pump Vibration Hi-Hi exceeding a safe vibration limit.

7 Mixer Motor Lower Bearing No Prevents pump motor bearing from
Pump Vibration Hi-Hi exceeding a safe vibration limit,
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Intl’k I Equip’t I Interlock I Bypass
No. “ Avail.? I

7 Mixer Motor Upper Bearing No Prevents pump motor bearing from
Pump Temperature Hi-Hi exceeding a safe temperature limit.

7 Mixer Motor Lower Bearing No Prevents pump motor bearing from
Pump Temperature Hi-Hi exceeding a safe temperature limit.

7 Mixer Motor Winding No Preverits pump motor winding from
Pump Temperature Hi-Hi exceeding a safe temperature limit.

2 Mixer Loss of Tank Vacuum No Reduces release of gas from waste when
Pump ventilation is not available.

2 Mixer Tank Waste Temperature No Reduces additional heat input to waste
Pump Hi-Hi

8 Mixer Suction Bell Not Full Up Yes Prevents suction line whip,
Pump

4’ Flush MPS actuation Yes Prevents pumping diluent to encasement
Pump annulus.

5 I Flush tank I Closes FCV-I 31 when
I

Yes Prevents gravity drain of diluent to waste tank
outlet valve diluent pump is off.

6 Flush tank Flush tank level Hi-Hi No Overrides level control and forces LCV-430
inlet valve closes LCV430 closed at maximum tank capacity.

NA Loss of AC All motor operated No Computer and PLC remain in service
Power equipment

“ See drawing H-14-I 02066, sheet 1 for interlock schedule
. Hard-wired interlocks

V. HARDWARE INTERFACES

Communications between the computers and the PLC will be via Modbus Plus links so that the PLC communicates
with both PCs directly. Seedrawing H-14-020150 for PLCSystem Cabling diagram.

V1. SOFTWARE INTERFACES

The OIS software will be capable of communicating directly with data handling programs running on the 01 PC,
such as Microsoft Excel.@

V1l. COMMUNICATION INTERFACES

The RCSinter-system communication equipment willuse TCP/lPprotocol. Between the RCSand TMACS, for
example, the HLAN physical layer will be used as the TMACS workstations gather data directly from the PLC via an
Ethernet to Modbus Plus communications link.
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VIII, MAINTAINABILITY

The RCSPLCsotiare will becapable of being changed on-line should theneedatise. The PLC code is
modularized by function and a function module may be altered and down-loaded while the system is on-line and
operational. The flexiMlity of thesystem hardware andsotiare thereby allows on-line fixes ofoperational functions
if necessary.

IX. QUALITY ASSURANCE TESTING

Thesotiare shall undergo testing toensure that all functional requirements have been met. The RCSis
considered acIass GS design. Anacceptance testdocument, andafunctional testdocument, will be prepared and
approved ptiorto final operation toveri~ system operations. Allsoftware documentation will be preparedin
accordance with appropriate procedures.
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Description of Operations forDSTS241-AP-102 & AP-I 04 Retrieval

X MODE FLOW DIAGRAMS

.+

. A ,7,. ,/: 7 .,, ,-

1

Figure W-1a: HVT
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Description of Operations for DSTS 241-AP-102 & AP-I 04 Retrieval
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Description of Operations for DSTS 241 -AP-I 02 & AP-104 Retrieval
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Description of Operations for DSTS 241-AP-102 &AP-104 Retrieval

t

Figure lV-ld: RTN2
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Figure IV-If: RTF2

38



HNF-35 14, Revision O

Description of Operations for DSTS 241-AP-I 02 & AP-104 Retrieval

I
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Description of Operations for DSTS 241-AP-102 & AP-I 04 RetnevsI
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Description of Operations for DSTS 241 -AP-102 & AP-104 Retrieval
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Description of Operations for DSTS 241-AP-102 & AP-104 Retrievsl
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Description of Operations for DSTS 241 -AP-102 & AP-104 Retrkval
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Description of Operstione for DSTe 241-AP-102 & AP-104 Retrieval
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Xl. APPENDICES

APPENDIX A - KEYBOARD ASSIGNMENTS
APPENDIX B -
APPENDIX C -
APPENDIX D -

- PARAMETERS FOR TRENDING, ALARMS, CONTROLS AND INDICATIONS.
- MODE INTERLOCK MATRIX
- HMI SCREENS
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Description of Operations for DSTS 241-AP-102 & AP.104 Retrieval

APPENDIX A - KEYBOARD ASSIGNMENTS

Function I Label I Description
Kev

F1 HELP oieplays the HELP Screen.

F2 MENU Displays the screen selection Pop-Up Window menu.

I F3 I LOGON I Displays the Title Screen and Log-On Prompt I

H-t%%:‘ I
IDisplays the Current Alarms page. I

H--l-mmSUMMARY I Displays the Alarm Summaw paqe. I

VARE I DisDlavs the Hardware Alarms Paae. I

I F8 I (Not Used) I I

! F9 I LAST PAGE I DisDlavs the crevious Daqe. I

! FIO I (Not Used) I I

\ Fll I (Not Used) I I

I F12 I LOG OFF I Dkmlavs the Title Screen and Loas off current user. I

i END I CLOSE t Closes active PomUo Window I
I ESC I Shutdown I Shuts down the Control Svstem (With txoDer access level.) I

I Print I Print Screen Prints the current screen to the default printer.
Screen I
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Description of Operations for DSTS 241 -AP-I 02 & AP-I 04 Retrievsl

APPENDIX B - PARAMETERS FOR TRENDING, ALARMS, CONTROLS AND INDICATIONS

This appendix lists the tag names which will be used in the control of the retrieval process for tanks 241 -AP-
102 and 241-AP-104.

General Tao Namina Convention:
[n general, the tag name consists of the following elements:

[SystemJJEquipment TypeuEquipment Id]

Where [System] is the abbreviated letter of a recognized system, such as WST (Waste Storage Tank)
Prefix isusedfor Piping/instrumentation in Pump Pit 02A(H-14-102086, sheet 2). The[Equipment Type]
can beeithera central oranindication signal (e.g., Fl:Flow indication, SC: Speed Control, etc.). The
[Equipment ld]will betheequipment identification number used inthe P&lDdrawings, Notethatthe
underscore _“ ''is used inthetag name instead of thestandard ''-'' sign used in P&lDdrawing because the
HMI software does not accept “-” as a valid character to use in a tag name. (The camplete tag number
includes a location designation such as AP271; however, this field is not used in the RCS, eg,. AP271 -
WST-LI-222.)

Alarm Namino Convention:
Alarm tag names for analog values are different from the designated alarm names used in the P&lD set.
Forinstance, tank level alarms inthe P&lDare noted as LAHH-222, LAH-z22, LAL-222, andlALL-222,
which stand for Hi-Hi, Hi, Low, and Low-Low level alarms. lnCitec@, thealarm tagnamewill have the
same name astheanalog tagwith thealarm level appended atthe ends. Forexample, with the same tank
level analog tag name: WST-LI-222, the following alarm tags and tank level value are used:

WST_Ll_222.Value : Current analog value
WST_Ll_222.HighHigh : Hi-Hi analog aIarm
WST_Ll_222. High : Hi analog alarm
wsT_Ll_222.Low : Lo analog alarm
WST_Ll_222.LowLow :Lo-Loanalog alarm

These tag namea are not modifiable and therefore will be used in the program to substitute for the P&lD
alarm designations, with the exception of wired limit switches, such as TAH_273 (Temperature Hi9h Alarm),
where the actual alarm tag name will be used.

Table Fields Description:
P&lD H-14-
Tagname
Trend

Description
Range
Alarm Setpoints
Unit
Fail States

P&lD drawing and sheet number
Name for an item
“Y” to indicate that trending is pre-programmed for this item (all analog values can
be trended)
Literal description of the tegname
The possible range in engineering units of the item
Empty fields indicate alarm setpoint is not needed
Engineering units of the item
Refera to equipment control
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Description of Operations for DSTS 241-AP-102 & AP-104 Retrievsl

Note to reviewers:

The following tag names for analog and discrete l/O were derived from the P&lD set issued 7/17/98. If
there is any modification to this set, it may affect this list.

This is a list of actual 1/0 points needed for the control system. Note that all 3-way valves are assumed to
have all three positions even though some 3-way valves will have only two positions. This will be
determined and modified later. Furthermore, l/O points to and from the mixer and transfer pumps, the
mixer turntable VFDS, the caustic system boiler, and the NAOH injection pump PLCS, are to be obtained
directly from the devices’ PLCS through a Modbus Plus connection.
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Analog Input/Output Instrumentation

P&lD Tagname Trend Description Range Alarm Setpoints
H-14-

Units
HiHi tfi Lo LOLO

102086/2 WST_SC_201 Mixer PumpWST-P-001Speed Demand 58-100 “A

WST_Sl_201 Y Mixer PumpWST-P-001 Speed Indication 58-100 %

WST_ll_201 ‘t Mixer PumpWST-P-001 Motor Current Indication 364 300 Amps

WST_Vl_206 Mixer PumpWST-P-001Motor Upper Vibration Ind. o-1o 3.0 2.5 roils

WST_Vl_207 Mixer PumpWST-P-001Motor Lower Vibration Ind. o-1o 3.0 2.5 roils

WST_Tl_203 Mixer PumpWST-P-001 M@orUpper Bearing Temp Ind 0-400 203 185 “F

WST_Tl_204 Mixer PumpWST-P-001 Motor Winding Temp Indication 0-400 293 275 OF

WST_Tl_205 Mixer PumpWST-P-001 Motor Lower Bearing Temp Ind 0-400 203 185 “F

WST_Zl_208 Mixer PumpWST-P-001 Nozzle Poajtion indication 0-180 deg.

WST_SC_202 Mixer PumpWST-P-001Turntable Speed Demand 0.05-0.2 RPM

WST_Sl_202 Mixer PumpWST-P-001Turntable Speed Indication 0.05-0.2 RPM

WST_ll_202 Mixer PumpWST-P-001Turntable Motor Current Ind. o-1o Amps

wsT_Ll_222 Y Tank 241-AP-102 Level Indication (Alarmsfor xfer 0-450 419 400 36 24 in.
pump)

wsT_Ll_222 Y (Same as above, alarmsfor Mixer Pump) !< ,, ,, 70 66 in.

WST_102_TE_36 Y Tank 241-AP-102Temp Probe Element Indications
to

50-250 190 175 “F

WST_l 02_TE_53

WST_Pl_l 12 Y Tank 241-P-102 Pressure (Vacuum) Indication -lo to +5 -1.0 -0.25 in. WC
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P&lD Tagname Trend Description Range Alarm Setpoints Units
H-14- HiHi Hi Lo LOLO

102086/2 WST-LI-106 Tank 241-AP-I 06 Level Indication (From Privatization) TBD

WST-LI-108 Tsnk 241-AP-I 08 Level Indication (From Privatization) TBD

102086/3 VV_SC_258 Transfer Pump VW-P-002Speed Demand o-1oo %

W7_Sl_258 Y Transfer Pump Wf-P-002 Speed Indication o-1oo “A

WT_ll_258 Y Transfer Pump WFP-002 Motor Current Indication TBD TBD TBD Amps

W7_Zl_262 Transfer Pump W7-P-002 Winch Position Indication 0-250 240 In,

W7_Fl_258 Y Transfer Pump W7-P-002 Output Flow Indication 0-200 gpm

WT_FQlC_256 Transfer PumpW7-P-002 Output FlowTotalizer 0-65000 kilogal
Indication

WT_Pl_259 Y Transfer Pump W7-P-002 Ouput Flow Pressure 0-300 265 255 psig
Indication

WT-TI-277 Transfer Pump WT-P-002 Motor Winding Temperature 0-400 293 275 “F

102086/4 WST_SC_213 Mixer Pump WST_P_O03Speed Demand 58-100 “A

WST_Sl_213 Y Mixer PumpWST-P-003 Speed Indication 58-100 %

Y WST_ll_213 Mixer PumpWST-P-003 Current Indication 0-300 364 300 Amps

WST_Vl_218 Mixer PumpWST-P-003 Motor Upper Vibration Ind. o-1o 3.0 2.5 roils

WST_Vl_219 MixerPumpWST-P-003 Motor Lower Vibration Ind, o-1o 3.0 2.5 roils

wsT_Tl_215 Mixer Pump WST.P-003 Motor Upper Bearing Temp Ind 0-400 203 185 “F
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P&lD Tagname Trend Description Range Alarm Setpoints Units
H-14- HiHi Hi Lo LOLO

102086/4 WST_Tl_216 Mixer PumpWST-P-003 MotorWinding Temp Indication 0-400 293 275 “F

wsT_Tl_217 Mixer PumpWST-P-003 Motor Lower Bearing Temp Ind 0-400 203 185 “F

WST_Zl_220 Mixer PumpWST-P-003 Nozzle Position Indication 0-180 deg.

WST_SC_214 Mixer Pump WST-P-003Turntable Speed Demand 0.05-0.2 RPM

WST_Sl_214 Mixer PumpWST-P-003Turntable Speed Indication 0.05-0.2 RPM

WST_ll_214 Mixer PumpWST-P-003Turntable Motor Current Ind. o-1o Amps

WST_Ll_224 Y Tank 241-AP-104 Level Indication (For transfer Pump) 0-450 419 400 36 24 in.

WST_Ll_224 Tank 24I-AP-104 Level Indication (For Mixer Pump) ,, ,, 70 66 in.

WST_l 04_TE_36 Y Tank 241-AP-I 04 Temp Probe Element Indications 50-250 190 175
to

“F

WST_l 04_TE_53

wsT_Pl_304A Y Tank 241-AP-104 Dome Pressure (Vacuum)Indication -lo to +5 -i .0 -0.25 in. WC

102066/5 WT_SC_264 Transfer Pump WT-P-019 Speed Demand 0-100 %

WT_Sl_264 Y Transfer PumpWT-P-019 Speed Indication o-1oo %

W_ll_264 Transfer Pump~-P-01 9 Motor Current Indication

WT_Tl_274 Transfer Pump Motor Winding Temperature Indication
%

WT_Zl_268 Transfer PumpWT-P-019 Pumpwinch Position 0-250 240
Indication

In. k
“s

VLT_Fl_264 Y Transfer Pump WT-P-019 Output Flow indication 0-200 ~gpm
s.
g.
❑

0
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P&lD
H-14-

102086/5

102086/6

102304/1

102304/2

102304/2

Tagname I Trend Description I Range

kW_FlC_264 I Tranafer PumpWT-P-019 Output Flow Totalizer I 0-65000
Indication

WT PI 266 I Y I Tranafer Pump W-P-019 OutDutPressure Indication I 0-300

WT FI 270 I I SN-650 fine Flow Indication I 0-200

WI PI 271 I I SN-650 fine Pressure Indication I 0-300

CAUSTIC SYSTEM

Rw_Fl_455 I I ServiceWater Flow I“dicdion I 0-200

Rw_FQl_455 Totalizer from ServiceWater Flow Indicaticm 0-65000

RW PI 452 SeWiCeWater Pressure Indication 0-200

CHEMB_Tl_124 DiluentlFlushTemp Indication 50-250

CHEMB PI 123 DiluentiFlush Pressure Indication 0-200

cHEMB_Fl_122 DiluentlFluahFlow Indication 0-200

cHEMB_FQl_122 DiluentlFluahFlowTotalizer 0-65000

CHEMB FI 123 DiluenVFluahFlowto CHEMB.TK.001 0-200

CHEMB_Ll_126 OiluentiFluahCHEMB-TK-001Level Indication 0-150

Alarm Setpoints Units
HHi Hi Lo LOLO

* , , I

gpm
I I I i
I I I I pslg

ala
OF

paig

gpm

kilogal

gpm

1120 124 116 I in. I
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P&lD Tagname Trend Description Range Alarm Setpoints Units
H-14- HiHi Hi Lo LOLO

cHEMB_Al_121 DiluenffFlushCHEMB-TK-001Cond Indication 2X 106 105 104 102 10’ micro
Seiverts

cHEMB_Tl_120 DiluentiFlushCHEMB-TK-001Temperature Indication 0-200 160 150 130 120 “F

CHEMB_Fl_456X DiluenUFlushBoilerWater Flow Indication 0-200 gpm

cHEMB_Tl_457 DiluentiFluahBoilerWater Temperature Indication 0-200 160 150 130 120 “F

CHEMB_Pl_546 DiluentJFlushBoiler Steam Pressure Indication 0-50 psia

cHEMB_Tlc_457 DiluenUFluahBoiler Water Temperature Control 50-250 “F
Command

CHEMB_Ll_548 DiluenUFlushBoiler Water Level Indication in.

CHEMB_FCV_ FCV-131Valve Percent Open
131_ZT

o-1oo “/0

CHEMB_LCV_ LCV-430Valve Percent Open 0-100 “A
430 _ZT

0
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Table B-2, Discrete Input/Output Instrumentation

P&lD Tagname Description Setpoint
H-14-
#/Sht

102086/2 wsT_YL_201A_LocAL Mixer Pump WST-P-001 Local Indication

Wsr YL.201A.REMOTE Mixer PumpWST-P-001 Remote Indication

wsT_ss_201_AuTo Mixer Pump WST-P-001 Auto Command

I ] WST SS 201 MAN IMixer pumDWST-P-001 Manual Command I I

I I WST YL-201B.AUTO I Wxer puml) WST-P-001Auto I.dicaticm I I

WST_YL_201B_MAN Mixer Pump WST-P-001 Manual Indication

I I WST HS 201A START I Mixer P.m. WST-P-001 Start Cornma”d I I

I I vw-.Hs-2olA-s-roP I Mixer PumpWST-P-001 Stop Command I I

WST_YL_201C_ON Mixer PumpWST-P-001 On Indication

I I WST YL 201C OFF I Mixer P.m. WST-P-001 Off Indication I I

I I wsT_YL_202F_LocAL I Mixer PumpWST-P-001Turntable Local Indication I I

wsT_YL_202A_REMoTE Mixer PumpWST-P-001Turntable Remote
Indication

wsT_ss_202_AuTo Mixer PumpWST-P-001Turntable Auto Command

wsT_ss_202_MAN Mixer PumpWST-P-001Turntable Manual
Command

WST YL 202B AUTO Mixer PumDWST-P-001Turntable Auto Indication

wsT_YL_202B_MAN Mixer PumpWST-P-001Turntable Manual Indication

I ] WST HS 202A START I Mixer P.m. WST-P-001Turntable Start Command I I

wsT_Hs_202P_sToP Mixer PumpWST-P-001Turntable Stop Command

] WST YL 202C ON Mixer Pumo WST-P-001Turntable On Indication

wsT_YL_202c_oFF Mixer Pump WST.P-001 Turntable Off Indication

wsT_Hs_202B_cw Mixer Pump WST-P-001Turntable CW Command

WST HS 202B CCW Mixer Pump WST-P-001Turntable CCW Command

wsT_YL_202D_cw Mixer PumpWST-P-001Turntable CW indication

wsT_YL_202D_ccw Mixer PumpWST-P-001Turntable CCW Indication

WST_TAH_273 1/0 Enclosure ENCL-101Temperature Hi Alarm 95 “F
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P&lD Tagname
H-14-
#/Sht

Description ISetpoint I
WST_TAL_273 1/0 Enclosure ENCL-101Temperature Low Alarm 35 OF

1 1 1

102086/3 IWrYL 258A LOCAL Transfer PumDWT-P-002 Local Indication

WT_YL_258A_REMOTE Transfer Pump ~-P-002 Remote Indication

W_SS_258_AUT0 Transfer Pump WT-P-002Auto Command

V/T SS.258.MAN Tranafer PumpWT-P-002 Manual Command

WT_YL_258B_AUT0 Transfer PumpWT-P-002 Auto Indication

WT_YL_258B_MAN Transfer Pump bVT-P-002Manual Indication

WT_HS_258A_START Transfer Pump WT-P-002 Start Command

Wl_HS_258A_ST0 P Transfer PumpWT-P-002 Stop Command

WT_YL_258C_ON Transfer PumpWT-P-002 On Indication

VV_YL_258C_OFF Transfer Pump WT-P-002 Off Indication
1

kV_HS_262_RAlSE Transfer Pump WT-P-002Winch Raise Command

W7_HS_262_LOWER Transfer Pump WT-P-002Winch Lower Command

WT_YL_262_RAlSE” Transfer Pump WT-P-O02WinchRaise indication

VV_YL_262_LOWER- Transfer Pump WT-P-O02Wrnch Lower Indication

WT_ZAHH_262 Transfer PumpWinch at UP Position

I WIT ZALL 262 Transfer Pumo‘Winchat DOWNPosition I

WT_MOV_242_ZCA MOV-242 Position A Command

WT_MOV_242_ZCB MOV-242 Position B Command

WT_MOV_242_ZCC MOV-242 Position C Command

WT_MOV_242_ZSA MOV-242 Position A Indication

WT_MOV_242_ZSB MOV-242 Position B Indication

WT_MOV_242_ZSC MOV-242Position C indication

VV_MOV_245_ZCA MOV-245Position A Command

WT_MOV_245_ZCB MOV-245 Position B Command

WT_MOV_245_ZCC MOV-245 Position C Command

WT_MOV_245_ZSA MOV-245 Position A Indication
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‘P&lD Tagname Description
H-14-

Setpoint

#/Sht

I m-M0v_245_zsB I MOV-245 Position B lmkzdkm I I

I WT MOV 245 ZSC I Mrll-245 Posifion C )ndicstion I I
I -- I

. . . . . . . .
I

I WT MOV 261 ZCA MOV-261 Position A Command

I VV-M0V_261_ZCB I MCIV-261Position B Command I I

vJT_MOV_261_ZCC MOV-261 Position C Command

I WT MOV 261 ZSA MOV-261 Position A indication

I vv’_MOV_261_ZSB ] MOV-261 Position B Indication I I
Wl_MOV_261_ZSC MOV-261 Position C Indication

I WT MOV 243 ZCA I MOV-243 Position A Command I I

I WT_MOV_243_ZCB I MOV-243 Position B Command I I

i WT MOV 243 ZCC I MOV-243 Position C Command I I
1 1 1

WIT MOV 243_ZSA MOV-243 Position A Indication

W__MOV_243_ZSB MOV-243 Position B Indication

[ M MOV 243 ZSC MOV-243 Position C Indication

wr_Mov_244_zcA MOV-244 Position A Command

m_MOV_244_ZC B MOV-244 Position B Command

WT_MOV_244_ZCC MOV-244 Position C Command

w–_Mov_244_zsA MoV-244 Position A Indication

vvr_Mov_244_zsB MOV-243 Position B Indication

wT_MOV_244_ZSC MOV-244 Position C Indication

WT_MOV_253_ZCA MOV-253 PositionA Commsnd

wT_MOV_253_ZCB MOV-253 Position B Command

VV_MOV_253_ZC C MOV-253 Position C Command

V$T_MOV_253_ZSA MOV-253Position A Indication

V.T_MOV_243_ZSB MOV-253 Position B Indication

tW_MOV_253_ZSC MOV-253 Position C Indication

WT_FAH_260 Seal Gas Flow High

102066/3 WT_PAL_280 Seal Gas Pressure Low
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P&lD Tagname Description
H-14-
#/Sht ISetpoint

I

1 1 I

102086/4 I WST YL 213A LOCAL MiXerpLImDWST-P-003 Local Indication

I IWST-YL-213A-REMOTE I Mixer P.trm WST-P-O03Remote Indication I I

I i WST SS 213 AUTO I Mixer PmnnWST-P.lXY3Auto (lwnrw+nd I I
I

..-.
I

. . . . . . . . .---_— . . . . . . ..- . . . ..- .
I

I WST SS 213 MAN Mixer pumo WST-P-003 Manual Command

I I WST YL. 213B_AUT0 ] Mixer PUmPWST-P-003Auto Indication I I

I I WST YI 713P, MAN I Mixer P,nnn WST.P.nn3 Manual Inrticwtinn I I..-. .- ---- ..-. _...r.- -----------....

WST_HS_213A_START Mixer PumpWST-P-003 Start Command

WST.HS.213A.STOP Mixer PumpWST-P-003 Stop Command

I I WST YL 213C ON I Mixer PumnWST.P.003 On Indhtion I I
I

.—
1

.r..—-----
1

I WST YL 213C OFF Mixer PumDWST-P-003 Off Indication

WST_YL_214A_LOCAL Mixer PumpWST-P-003Turntable Local Indication

WST_YL_214A_REMOTE Mixer Pump WST-P-003Turntable Remote
Indication

WST_SS_214_AUT0 Mixer Pump WST-P-003Turntable Auto Command

WST_SS_214_MAN MiXerPUmpWST-P-003Turntable Manual
Command

WST YL 214B AUTO Mixer PUmDWST-P-O03Turntable Auto Indication

I

WST_YL_214B_MAN Mixer Pump WST-P-003Turntable Manual Indication

1“ I WST HS 214A START I Mixer P“nm WST-P-003T.mtable Start Ccmmmd I I

I I WST_HS_214A_STOP I Mixer Pump WST-P.003Twntabl eStopComma”d I I

I I WST YL 214C ON I Mixer PurimWST-P-003Turntable 0“ I“dicstio” I I

I I WST_YL_214C_OFF I Mixer PumpWST-P-003Turntable Off Indication I I

WST_HS_214B_CW Mixer PumpWST-P-003Turntable CW Command

I WST HS 214B CCW Mixer PumrIWST-P-003Turntable CCW Command {

WST_YL_214D_CW Mixer PumpWST-P-O03Turntable CW Indication

I WST YL 214D CCW fvfiXerPum!JWST-P-003Turntable CCW Indication

I I 1

102086/5 I WT YL 264A LOCAL Transfer PumoWT-P-019 Local Indication
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P&lD ~agname Description SetpOint
H-14-
#/Sht

w–r_YL_264A_REMoTE Transfer Pump WT’-P-O19Remote Indication

wT_ss_2w_AuTo Transfer Pump WT-P-019Auto Command

VJ_SS_264_MAN Transfer PumpVVT-P-019Manual Command

w–_YL_264B_AuTo Tranafer PumpVVT-P-019Auto Indication

vvT_YL_284B_MAN Transfer Pump WT-P-019 Manual Indication

wT_Hs_264A_sTART Transfer Pump WT-P-019 Start Command

wr_Hs_284A_sToP Tranafer PumpWT-P-019 Stop Command

wr_YL_264c_oN Transfer Pump WT-P-019 On Indication

Wr_YL_264C_OF F Tranafer PumpWT-P-019 Off Indication

WT_HS_268_RAlSE Tranafer PumpWT-P-019 Winch Raise Command

WT_HS_268_LOWER Transfer Pump WT-P-019Winch Lower Command

~_YL_268_RAlSE’ Transfer Pump WT-P-019Winch Raise Indication

Wl_YL_268_LOWER” Tranafer PumpWT-P-019 Winch Lower Indication

WT_ZAHH_268 Transfer Pump WT-P-019Winch at UP Limit

WT_ZALL_268 Transfer Pump WT-P-019Winch at DOWNLimit

WT_MOV_246_ZCA MOV-246 Position A Command

WT_MOV_246_ZCB MOV-246 Position B Command

WT_MOV_246_ZCC MOV-246 Position C Command

VV_MOV_246_ZSA MOV-246 Position A Indication

WT_MOV_246_ZSB MOV-246 Position B Indication

lV_MOV_246_ZSC MOV-246 Position C Indication

WT_MOV_249_ZCA MOV-249 Position A Command

WT_MOV_249_ZCB MOV-249 Position B Command

WT_MOV_249_ZCC MOV-249 Position C Command

VV_MOV_249_ZSA MOV-249 Position A Indication

WT_MOV_249_ZSB MOV-249 Position B Indication

WT_MOV_249_ZSC MOV-249 Position C Indication

kVT_MOV_263_ZCA MOV-263 Position A Command
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P&[D Tagname Description Setpoint
H-14-
#lSht

VV_MOV_263_ZC B MOV-263 Position B Command

VVT_MOV_263_ZCC MOV-263 Position C Command

VV_MOV_263_ZSA MOV-263 Position A Indication

VV_MOV_263_ZSB MOV-263 Position B Indication

VV_MOV_263_ZSC MOV-263 Position C Indication

WT_MOV_247_ZCA MOV-247 Position A Command

VVl_MOV_247_ZCB MOV-247 Position B Command

wT_MOV_247_ZCC MOV-247 Position C Command

hVT_MOV_247_ZSA MOV-247 Position A Indication

W7_MOV_247_ZSB MOV-247 Position B Indication

W7_MOV_247_ZSC MOV-247 Position C Indication

WT_MOV_246_ZCA MOV-248 Position A Command

‘vVT_MOV_246_ZCB MOV-248 Position B Command

bV_MOV_248_ZCC MOV-246 Position C Command

VVT_MOV_248_ZSA MOV-248 Position A Indication

VV_MOV_248_ZSB MOV-248 Position B Indication

WT_MOV_248_ZSC MOV-248 Position C Indication

W7_MOV_264_ZCA MOV-254 Position A Command

wr_Mov_254_zcB MOV-254 Position B Command

WT_MOV_254_ZCC MOV-254 Position C Command

w_Mov_254_zsA MOV-254 Position A Indication

wT_MOV_2%_ZS B MOV-254 Position B Indication

lV_MOV_25-_ZSC MOV-254 Position C Indication

102066/6 VV_MOV_260_ZCA MOV-250 Position A Command

WT_MOV_250_ZCB MOV-250 Position B Command

VVT_MOV_250_ZCC MOV-250 Position C Command

WT_MOV_250_ZSA MOV-250 Position A Indication
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P&lD
H-14-
#/Sht

102304/1

102304/1

Tagname Description SetpOint

! I

VW_MOV_250_ZSB MOV-250 Position B Indication

WT_MOV_250_ZSC I MOV-250 Position C Indication I I
WT_MOV_251_ZCA MOV-251 Position A Command

WT_MOV_251_ZCB MOV-251 Position B Command

WT_MOV_251_ZCC i MOV-25, Positio”CCmnrnand II
WT.MOV_251_ZSA MOV-251 Position A Indication

WT MOV 251 ZSB MOV-251 Position B Indication

WT_MOV_251_ZSC I MOV-251 Position C )ndicatifm II

WT_MOV_252_ZC0 MOV-252 Open Command

VV_MOV_252_ZCC MOV-252 Close Command

WT_MOV_252_ZS0 MOV-252Open Indication

WT_MOV_252_ZSC MOV-252 Closed Indication

VV_FAH_261 I Seal Gas Flow High I I

VVT_PAL_281 Seal Gas Pressure Low

RW_PAL_125 Pump Column PressureAP-I 02 Low Alarm ? psig

RW_PAL_l 26 Pump Column PressureAP-I 04 Low Alarm ? psig

RW_PDAH_456 I SerViCeWater 5 Micron Filter Hi Alarm I 5 psid I

Rw-PDAH_454 SeWiCeWater 75 Micron Filter Hi Alarm 5 psid

Rw_TAL_453 SeIvice Water EnclosureTemperature Low Alarm 45 “F

Rw_TAL_459 Sewice Water Weather Cover Low Temperature ? “F
Alarm I

Rw_Hs_451_oN .L%ViCe water Strainer Motor On Command

RW_HS_451_OFF Service Water Strainer Motor OFF Command

Rw_YL_451_oN SWViCe water Strainer Motor On Indication

Rw_YL_451_oFF ServicaWater Strainer Motor Off Indication

Rw_Mov_451_zco ServicaWater Strainer DrainValve Open Command

Rw_Mov_451_zcc Service Water Strainer OrainValve Close Command I I
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P&lD Tagname Description Setpoint
H-14-
#/Sht

Rw_Mov_451_zso Service Water Strainer OrainValve Open Indication

RW_MOV_451_ZSC SeNiCeWater Strainer OrainValve Closed indication

102304/2 CHEMB_HS_l 30_START DiluenffFIushPump Start Command

cHEMB_Hs_130_sToP DiluenffFlush Pump Stop Command

cHEMB_YL_130_oN DiluenUFlushPump On Indication

cHEMB_YL_130_oFF DiluentlFlush Pump Off Indication

CHEMB_HS_l 28_START DiluentJFlushMetering Pump Start Command

CHEMB_HS_128_ST0P DiluenffFlush Metering Pump Stop Command

CHEMB_YL_128_ON Diluent/Flush Metering Pump On Indication

CHEMB_YL_128_OFF Diluent/Flush Metering Pump Off Indication

CHEMB_LAHH_128 DiluentlFlushTank Overfill

cHEMB_ss_550_sToP DiluentlFlush Boiler Stop Command

cHEMB_YL_550_oN DiluenVFlushBoiler On Indication

cHEMB_YL_550_oFF DiluenffFlush Boiler Off Indication

cHEMB_YA_549 DiluenffFlushBoiler Trouble Indication

CHEMB_M_l 27 DiluenUFiushLeak Detected Alarm OnlOff

CHEMB_MOV_l 32_ZCA MOV-132 Position A Command

CHEMB_MOV_l32_ZCB MOV-I 32 Position B Command

CHEMB_MOV_132_ZCC MOV-I 32 Position C Command

CHEMB_MOV_132_ZSA MOV-I 32 Position A Indication

CHEMB_MOV_l 32_ZSB MOV-132 Position B Indication

CHEMB_MOV_l 32_ZSC MOV-132 Position C Indication

cHEMB_Fcv_131_zco FCV-131 Open Command

cHEMB_Fcv_131_zcc FCV-131 Close Command

cHEMB_Fcv_131_zso Fcv-131 Open Indication

cHEMB_Fcv_131_zsc Fcv-131 Close Indication

Rw_Lcv_430_zco Lcv-130 Open Command

B-15



HNF-35 14, Revision o

Description of Operations for DSTS 241-AP-I 02 & AP-I 04 Retrieval

P&lD Tagname Description
H-14-

SetpOint

#/Sht

Rw_Lcv_430_zcc LCV-430 Close Commsnd

Rw_Lcv_430_zso LCV-430 Open Indication

Rw_Lcv_430_zsc LCV-430 Close Indication

EDS_LOP_OOl Loss of Power
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APPENDIX C - MODE INTERLOCKMATRIX

MODE RDY HVT IN2 RTN2 RTF2 DIL2 ITR2 ITF2 VVT2 PTF2 ILD2 IN4 RTN4 RTF4 D1L4 ITR4 1TF4 ~4 pTF4 ,LD4 ~~D

RDY x

HVT x 0 0 0 0 0 0 0 0 0 0 0
IN2

0
x 0 0 0 0 0 0

RTN2
0

x 0 0 0 0 0
RTF2

0 0
x 0 0

DIL2 0 x 0 0 0
ITR2

0
0 x 0 0 0 0 ‘0 0 0

ITF2
0 0 0

0 x 0 0 0, 0
WT2 0 x 0 0 0 0 0
PTF2

0 0 0
0 x 0 0 0

ILD2 o 0 0 0 0 x 0 0 0 0
IN4 0 0 0 0 0 0 x
RTN4

0
0 0 0 0 0 0 x

RTF4
0

0 0 x
DIL4 0 0 0 0 0 x
ITR4 0 0 0 0 0 0 0 0 0 0 x
ITF4

0
0 0 0 0 0 x

W4” 0 0 0 0 0 0 0 0
PTF4

x 0
0 0 0 0 x

ILD4 o 0 0 0 0 0 0 0 0 x
SSD
Blank: Not allow simultaneousModeActivation

x

0: Allow SimultaneousMode Activation. z
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APPENDIX D - HMI SCREENS (Only screens developed to date are included)

FIGURE 1- TWRS OVERVIEW SCREEN ..

FIGURE 2- ITRS OVERVIEW SCREEN
FIGURE 3- INITIAL TANK RETRIEVAL SYSTEMS RCS FOR DST241-AP-I 02 & 241-AP-I 04
FIGURE4- RETRIEVAL SYSTEM OVERVIEW
FIGURE 5- SCREEN LIST
FIGURE 6- TYPICAL RETRIEVALSETUP
FIGURE 7- MODE LIST
FIGURE 8- BYPASSABLE PLC INTERLOCKS
FIGURE 9- TYPICAL TANK OVERVIEW
FIGURE 10- 11’PICAL MIXER PUMP FACEPL4TE
FIGURE 11- TYPICAL TRANSFER PUMP FACEPLATE
FIGURE 12- MIXER PUMPSPEED VS. POSITION PROFILE
FIGURE 13- TEMPERATURE PROFILE FACEPLATE
FIGURE 14- DILUENT/FLUSHSYSTEM
FIGURE 15- SERVICE WATER SYSTEM
FIGURE 16- TYPICAL AlARM SETPOINT FACEPLATE
FIGURE 17- FLOW CONTROLVALVE FACEPlATE
FIGURE 18- 2-WAY MOV FACEPLATE
FIGURE 19- 3-WAY MOV FACEPLATE
FIGURE 20- CONTROL SYSTEM HARDWARESETUP
FIGURE 21- TREND SELECTION
FIGURE 22- TREND DISPLAY
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