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PROJECT DESIGN CONCEPT 
MONITORING AND CONTROL SYSTEM 

1.0 DESCRIPTION OF PROBLEM 

The new Monitoring and Control System (MCS) will allow a remedy to the following problems: 

. The existing Master Pump Shutdown (MPS) System is very prone to spurious shutdowns 
since any process pit or transfer line leak detection event in any of the Hanford Tank Farms 
will cause operating transfer pumps to shut down. A spurious shutdown is one caused by a 
leak detection event not associated with a waste transfer. Spurious shutdowns intempt 
River Protection Projects (RPP) operations, leading to increased operating costs, potential 
delays, and adds risk to the government in meeting the privatized waste feed delivery 
activities. 

. The existing MPS System does not allow isolating parts of the MPS System not associated 

The existing MPS System does not indicate at any central location which specific leak 

with a particular waste transfer except by temporary wiring modifications. 

. 
detection elementkystem has initiated an alarm. The leak source indication is located in the 
tank farm. The identification of the alarming leak detector has to be made in the field. 

. The existing MPS System documentation is difficult to follow due to the relay ladder logic 
being dispersed among a large number of drawings not directly related to the MPS System. 

2.0 SYSTEM DESCRIPTION 

2. I General Overview 

The MCS will provide the following capabilities: 

. Spurious alarms will be reduced by the replacement of existing leak detection 
systems and MPS relays with new remotely testable leak detection systems for 
those waste transfer systems that are to be used throughout the RPP mission. The 
overall system reliability shall have, at the minimum, a 90% chance of completing a 
seven day (168 hr) transfer. 

. All operational functions identified as safety class shall be automatic reducing 

At a minimum, the modified MPS System will allow leak detection systems located 

operational manpower requirements. 

. 
in tank farms not associated with a particular waste transfer to be bypssed. For 
example, if a leak occurs in Tank Farm A while a waste transfer between two tanks 
in Tank Farm B is occurring; the Tank Farm A leak will not shutdown the Tank 
Farm B transfer. 

. Each individual input to the MCS shall be statused, with appropriate inputs alarmed 
and identified to Operators at the Human Machine Interfaces (HMI) locations. 

5 
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A single set of documentation will be prepared dedicated to the MCS to provide an 
easier retrieval of information associated with the MCS. 

. A common operator interface throughout the tank farms 

Allows viewing of data via secure web pages over Hanford Local Area Network . 
(HLAN). 

2.1.1 Waste Transfer Process Overview 

Figure 1 illustrates a generic waste transfer system. 

A waste transfer is the batch process of moving liquid radioactive waste between 
designated storage facilities @e., DSTs) and processing facilities (242-A 
Evaporator, future High Level Waste/Low Level Waste (HLWLLW) vitrification 
plants, 204-AR, etc.) as shown in Appendix B. The following steps as shown in 
Figure 2, Sheet I, "Waste Transfer Sequential Flow Chart", equate to a waste 
transfer process. Some of the steps may not be applicable to any specific transfer 
since the process represented is generic. 

WASTE TRANSFER PROCESS 

1. 

2. 
3. 
4. 
5. 
6. 
7. 
8. 

9. 

Descriution 
Pre-Flush the Transfer Route towards the transfer pump. (e.g., running hot water 
through the transfer lines, adding reagents to waste, etc.) 
Pre-Flush the Transfer Route towards the route destination. 
Transfer Waste through the Transfer Route. 
Post-Flush the Transfer Route towards the transfer pump. 
Drain Transfer Line towards the transfer pump. 
Post-Flush the Transfer Route towards the route destination. 
Drain Transfer Line towards the route destination. 
If a Transfer Pump Shutdown occurred, then fix problem and then start over; 
Otherwise, proceed to next transfer. 
Post-Transfer Valve Line-up. 

Step 1,2,3,4,  5,6,7, and 8 above can each be described as a generic transfer process 
which, in turn, consists of the sub-steps listed below. Sub-steps for step 9 are unique and 
also listed below as 9.1, 9.2, etc. Again, some steps may not be applicable due to the 
process represented being generic. 

The MCS primarily performs steps .6,.27, .27a, .27b, and .30 described below and also 
assists in performing steps .l, .7, .11, .12, .13, .14b, .15, .16, .17, .19, 20, 2 1 ,  .21a, 
.22a, .26,.28,.29,9.3a, 9.3b, 9.3c, 9.4, and 9.5. All other operations are assumed to be 
done manually by Tank Farm Operations (TFO) or performed by the Tank Monitoring 
and Control System (TMACS). The MCS will assist in the management of a waste 
transfer process by a combination of automatic inputs (i.e., leak detection signals, etc.) 
and manual inputs (i.e., the verification that a step has been completed that has no 
automatic input). 



RPP-6303 
Rev. 0 

Figure 2, Sheets 2 and 3, "Waste Transfer Sequential Flow Chart", and the 
following is a list of the steps necessruy to perform each generic transfer process 
with the steps shown in bold illustrating those steps that are included in Project W- 
3 14 scope: 

GENERIC TRANSFER PROCESS 

m 
.1 
.2 
.3 
.4 
.5 
.6 
.7 

.8 

.9 

.9a 

. I O  

.ll 

.12 

.13 

.14a 

.14b 

.15 

.16 

.17 

. I8  

.19 

.20 

21 

Descriotion 

Select source and destination of transfer route. 
Check that transfer volume will not overfill the destination tank. 
Check source and destination tank waste compatibility. 
Check waste temperature difference between source and destination tanks. 
Check source and destination equipment systems are operational, 
Select transfer route and input to MCS. 
Select passive elements (such as lines, pits, tanks, etc.) for the transfer 
route and input to MCS. Passive elements are  those elements that are 
physically connected to the transfer route but do not normally come 
into contact with any of the waste being transferred. These elements 
are selected based on the safety criteria in place at the time of the 
transfer. 
Set piping jumpers for those pits in the transfer route that has not been 
modified by project W3 14. 
Position manifold valves for those pits in the transfer route that have been 
modified by project W3 14 with manifolds. 
Position cross-site transfer valves utilizing cross-site control system. 
Set up transfer pump(s) ancilliuy systems such as lube oil, seal glands, 
purges, etc. 
Remotely Verify transfer route valve positions (line-up) equipped with 
position sensors that are connected to the Programmable Logic 
Controllers (PLCs). In the case of cross-site transfers, obtain valve 
position information from the Cross-Site Transfer System Control 
System (CSTCS). 
Manually verify transfer route valve positions (line-up) for those 
valves not equipped with valve position sensors. 
Field Operator, Independent Verifier and Supervisor manually 
verifies all transfer route valve positions (line-up) . 
Verify flush water backflow preventer operation. 
Verify Service Water Pressure Detection System operation. 
Remotely Verify MCS PLC operation. 
Remotely Verify MCS interlock relay operation including the MCS - 
to- Cross-site Transfer System Interlock relays. 
Remotely Verify existing MPS relay input operation including the 
Cross-site Transfer System -to- MCS Interposing relays. 
Verify that transfer line heat tracing systems are operational. 
Remotely Verify that Leak Detection Systems installed by W314 are  
operational. 
Manually verify Leak Detection Systems that are  not connected to any 
MPS System are operational. 
Manually verify that non-MCS testable Leak Detection Systems, 

7 
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which are  connected to MCS via the existing MPS relays, are 
operational. 
If a cross-site transfer, manually verify that the Cross-site Transfer 
System non-MPS System testable Leak Detection Systems are  
operational. 
Manually verify that all pit cover blocks in the transfer route are installed. 
Supervisor approves the Waste Transfer. 
Close transfer pump circuit breakers. 
Manually start transfer pump(s) and pump waste from source to destination 
through the selected transfer route. 
Monitor material balance and compare to limits. 
Monitor tank pressures, temperatures, levels, corrosiodwaste chemistq, 
tank leak detection, flammable gas concentration, and gaseous effluent 
discharge and compare to limits. 
Monitor for leaks in pits and transfer line encasements and 
automatically shut down the transfer pump(s) and the Cross-site 
Transfer booster pumps if a leakis detected for those leak detectors 
connected to the MCS. Leaks on both active and selected passive 
transfer line encasements are monitored where active implies those 
transfer lines that contain waste and passive implies those transfer 
lines that are empty. 
If applicable, Monitor the Cross-site Transfer System shutdown 
function initiated by the Cross-site Transfer control system and shut 
down the transfer pump(s) if a shutdown is detected. 
Monitor transfer pump status and confirm that the pump(s) has shut 
off. 
Manually monitor for leaks for those leak detection devices and 
interconnected level systems not connected to the MCS. 
Monitor for back flow in connected flush lines during waste transfer 
and shutdown automatically the transfer pump@) if back flow is 
detected. 
Monitor for incorrect transfer valve position and automatically 
shutdown the transfer pump if any valve position changes to an 
incorrect position during a waste transfer. 
Manually stop transfer pump if any limit, waste misrouting or tank leak is 
detected. Limit also includes required waste volume transferred or a normal 
completion of the transfer. 
Open transfer pump circuit breakers. 
Post-Transfer Valve Lineup. 
Position the transfer valves for post-transfer valve line-up. 
Shut down transfer pump(s) ancillary systems such as lube oil, seal glands, 
purges, etc. 
Remotely verify transfer route valve positions (line-up) equipped with 
position sensors that are connected to the PLCs. 
Manually verify transfer route valve positions (line-up) for those 
valves not equipped with valve position sensors. 
If a cross-site transfer, manually verify transfer route valve positions 
(line-up) for the Cross-site Pipeline whose valve position sensors are 
not connected to the MCS. 
Field Operator, Independent Verifier and Supervisor manually 

.21a 

.22 

.22a 

.23 

.24 

.25 

.26 

.27 

.27a 

.27h 

.28 

.29 

.30 

.3 1 

.32 
9.0 
9.1 
9.2 

9.3a 

9.3b 

9.3c 

9.4 

8 
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verifies all transfer route valve positions (line-up). 
Reset the MCS route selection, which disconnects all MCS inputs and 
outputs from this route. 

9.5 

Figure 2, Sheets 2 & 3, “Waste Transfer Sequential Flow Chart”, illustrates a 
typical sequence in which the above steps may he performed. 

2.1.2 Waste Storage Process Overview 

The waste storage process consists of keeping the DST parameters within the 
authorized limits. This includes, monitoring waste parameters, comparing the 
monitored parameters to limits, and responding to the events that cause the 
authorized limits to be exceeded. 

2.1.2.1 Waste Storage Parameters 

The following waste storage parameters shall be monitored by the MCS: 

a) Vapor Space Pressure 
h) Selected parameters as detailed in RPP-6066, Rev, 0, “Heating 

Ventilation Air-conditioning (HVAC) Project Design Concept 
(PDC)”. 
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2.1.2.2 Waste Storage Parameter Authorized Limits 

The authorized limits for the waste storage parameters shall be in 
accordance with the current revisions of the RPP FSAR, TSRs, and OSD’s. 

2.1.2.3 Responses to Exceeding Waste Storage Authorized Limits 

The following responses shall be used by the MCS to control storage 
parameters: 

a) Interlocking Tank Waste Mixers 
b) 
C) Interlocking Waste Transfers 
d) 

Adjusting DST Ventilation Flow Rate 

Switching Primary Ventilation Filter Banks 

2.1.3 Monitoring and Control System (MCS) Overview 

The following definitions and Figure 3, “Monitoring and Control System 
Overview”, provide a description of the MCS. The new pit leak detection systems, 
cncasement leak detection systems, and valve position sensors are discussed in the 
“Project Design Concept for the Transfer Piping”, HNF-SD-W3 14-TI-007. The 
DST Primary Ventilation Systems are discussed in the “Project Design Concept for 
the Primary Ventilation Exhaust System, “RPP-6066”. 



Figure 3, “MASTER PUMP SHUTDOWN OVERVIEW, SH 1 

15 

WP-6303 
Rev. 0 

la 



RPP-6303 
Rev. 0 

U 
NORTH 

- A *.,- A 

I* mo.L.1, d_19 

Figure 3, "MASTER PUMP SHUTDOWN OVERVIEW, SH 2 

16 

_. 



RPP-6303 
Rev. 0 

2.1.3.1 Existing MPS System 

The existing leak detection systems and other existing MPS devices perform 
Figure 4, “Existing MPS Logic Diagram” step 2 7  listed in Section 2.1.1. 
The leak detection systems monitor for leaks in transfer pits and pipe 
encasements and monitors itself for malfunctions. Upon detection of a leak 
in any pit or encasement line, or leak detection system malfunction; the leak 
detection system outputs a signal to the Existing MPS System. The Existing 
MPS System consists of a set of relays that interconnect leak detectors in a 
tank farm and and then interconnect those relays between tank farms. The 
Existing MPS System monitors signal inputs from any connected leak 
detection system and controls all waste transfer pumps. Upon receiving an 
input from a leak detection system, the Existing MPS System shuts down 
“all” transfer pumps. See Figure 4, “Existing MPS Logic Diagram” for 
illustration. 

I 

MANUAL 
PUSHBUTTONS 

EXISTMG P I  

DETECTION 

ENC LBAK 
DETECTION 

NDICATING 
LIGHT 4 
INDICAnNCT 
LIGHT 4 

WASTE TRANSPER 
PUMF’SHUTDOWN - 

MASTERPUMP 
SHUTDOWN 
RPLAYS 

Figure 4, “EXISTING MPS LOGIC DIAGRAM” 
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2.1.3.2 Phase 1 Monitoring and Control System (MCS) 

An overview of the Phase 1 MCS is shown in Figure 5, “MCS Logic 
Diagram”. This diagram shows generic leak detector inputs, existing MPS 
Relay Inputs, valve position sensor inputs and manual MPS pull switch 
inputs at each PLC location. The PLC initiates a transfer pump shutdown 
which is represented by an interlock relay output. The actual inputs and 
outputs can be found in the “Drawing B-22 1, MPS, Phase 1 Configuration 
at Start of Acceptance Testing”, in Appendix A. The operation of these 
generic inputs and outputs is defined in the following bulleted paragraphs. 

. Programmable Logic Controller (PLC) 

The PLCs shown on Figure 5 are represented by logic symbols. In Phase 1, 
the PLCs replace the existing MPS relays that interconnect the tank f m s .  
The PLCs also process the inputs and outputs as described below. 

Existing MPS Relay Inputs (Ki,) 

During the initial phases of the MCS implementation, parts of the existing 
MPS System shall remain in service. These parts or a subsystems shall be 
referred to the following as “Existing”. The existing master pump 
shutdown relay inputs are shown as K;, on Figurc 5. The existing MPS 
electromagnetic relays receive signals from existing leak detectors, area 
radiation detectors, flush water valve limit switches, flush water pressure 
switches, manual pushbuttons and other devices and outputs a single input 
to the PLCs. Several of these existing relays will input to the MPS System 
via a PLC at any one of the Instrument Buildings. 

9 

Each valve position sensor installed by Project W-3 14 will be monitored 
and, if the valve is in an incorrect position, a transfer pump shutdown will 
be initiated. 

Valve Position Sensor Input (ZS) 

. Leak Detector (LDK) 

Each leak detector installed by Project W-3 14 will be monitored and, if a 
leak is detected or if the leak detection system malfunction is detected, a 
transfer pump shutdown will be initiated. 

. Service Water Pressure Detectors (PS) 

Each Service Water Pressure Detector installed by Projects W-3 14, W-2 11 
or W-52 1 will be monitored. If a flush line high pressure is detected, 
signifying a flush line hack flow, amaster pump shutdown will bc initiated. 
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. Manual Master Pump Shutdown (HS) 

Each manually operated master pump shutdown switch installed by Project 
W-3 14 will be monitored and, if operated, a transfer pump shutdown will 
be initiated. 

. Route Selector Switch (SSn, where n= 1,2,3,4,5,6 or C) 

Each MCS input and output installed by Project W-314 and the cross site 
input and output switches will be able to be associated with six different 
waste transfer routes by toggling a particular route selector switch. 

. Transfer Pump Interlock Relay (K& 

Each Transfer Pump interlocked to the MCS by project W3 14 will be 
equipped with redundant interlock relays which, when de-energized, opens 
the transfer pump's motor control circuit causing the pump to shut down. 
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The purpose of Figure 5 is to illustrate the functional operation of the MCS for 
one transfer route. Note that there are six transfer routes in which the MCS may 
be operating concurrently and which operate identically. The MCS is 
summarized in the following operational sequence: 

1. 

2. 

3. 

4. 

Initially, prior to starting a waste transfer, the Operator selects all of the 
MCS PLC inputs (by one of two methods explained in Section 2.3.2.5) 
that will cause a transfer pump shutdown and all of the MCS outputs 
that control transfer pumps used for a particular route. It is done, for 
instance, for Route No. 1 by the Operator toggling the SSl switches. If 
Route No. 2 was chosen for use, SS2 switches will be toggled. 
Likewise, SS3 switches will he toggled for Route No. 3; SS4 switches 
will be toggled for Route No. 4; SS5 switches will he toggled for Route 
No. 5; SS6 switches will be toggled for Route No. 6. Note that every 
PLC input and output will have selector switch SS for each transfer 
route that can be operated simultaneously. If one of four possible cross 
site transfers, is selected by the Operator as part of the route, sclector 
switch CSTN-EW, CSTN-WE, CSTL-A, or CSTL-B, also needs 
toggling. The four possible cross-site transfers are: 

. 
= 

9 

CSTN-EW = Supernatant transfer from 200 East to 200 
West 
CSTN-WE = Supernatant from 200 West to 200 East 
CSTL-A = Sluny Transfer via Booster Pump A 
CSTL-B = Slurry Transfer via Booster Pump B 

The Operator toggles the selector switches; CSTNl through CSTN6 or 
CSTLl through CSTL6, SSI through SS6; at any HMI. The SS switch 
positions reside in the PLCs and arc retained in the PLC memory no 
matter if the HMIs and Tank F m  Local Area Network (TFLAN) are 
shut down. 

A MPS command is initiated if either a leak is detected, an cxisting MPS 
relay input is de-energized, an incorrect valve position is sensed, a flush 
line back flow is sensed, an Operator pulls a MPS pull-switch, OR the 
PLC receives a MPS command from another PLC. 

An a l m  is activated immediately when a MPS command is initiated to 
identify the source of the command activation. 

After the MPS command is initiated, the PLC de-energizes all Interlock 
relay outputs connected by S S  1 which stop transfer pump operation. It 
also transmits a MPS command to other PLCs which, in turn, de- 
energize all their Interlock relay outputs connected hy SS l. In this way 
all transfer pump operation associated with Route No. 1 is stopped. 
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5 .  Assuming that the MPS command is initiated in 200 East and 
that the cross-site transfer line is connected by a toggled switch, 
CSTNl-WE, CSTLl-A or CSTLI-B to RouteNo. 1, a MPS 
command is transmitted cross site to 200 West where the 200 
West PLC de-energizes all interlock relays connected by SS 1 
shutting down all waste transfer pumps in Route No. 1 serv~ce. 
The reverse is true if the MPS command is initiated in 200 West. 

The MCS will be programmed such that the transfer pump 
shutdown function of any specific leak detection system, incorrect 
valve position, or existing MPS relay input may be bypassed by 
not connecting the input to any transfer route. The bypassing of 
these shutdown functions is done due to the following: 

. If the particular shutdown function is not associated with 

During a transfer, the MPS command may be bypassed 

a particular waste transfer route. 

. 
by an operator located at a HMI allowing the waste 
transfer to continue operation. The bypass is required 
when it is determined that the MCS shutdown function is 
impaired causing an unwarranted transfer pump 
shutdown and when the impaired MPS function is 
replaced with operator surveillance. 

2.1.3.3 Phase 2, Monitoring and Control System (MCS) 

An overview of the Phase 2 MCS is Figure 5 ,  “MCS Logic Diagram” 
modified as described in the following as well as Figure 6, “DST 
Monitoring Diagram”. 

In Phase 2, the MCS Logic Diagram (Figure 5) remains the same except 
the existing MPS Input Relays (Kin) are deleted. The leak detectors, hand 
switches, Service Water Pressure sensors connecting as inputs into the 
existing MPS Systems are individually monitored thereby eliminating 
their need for existing MPS input relays. Most of the existing MPS 
inputs are replaced as well. See HNF-SD-W3 14-TI-007 for details. 
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. In Phase 2, the MPS System was re-designated as the MCS. In 
addition, vapor pressure is monitored for all Hanford DSTs. See 
Figure 6 for illustration of the functionality that is required. Any 
DST Vapor Pressure may be indicated and trended at any MCS 
HMI. Vapor Pressure Alarms to alert operations that tank 
vacuum is not being maintained correctly and that the DST Vapor 
Pressure limits have been exceeded shall be provided at all MCS 
HMIs. 

. In Phase 2, selected DST Primaq Ventilation parameters shall be 
monitored and alarmed at any of the MCS HMIs. The details of 
this monitoring are provided in RPP-6066. 

. For Phase 2, the actual inputs and outputs can be found in “WTS 
Phase 2 Final Configuration” in Appendix B. 

2.1.3.4 MCS Component Definitions 

The following describes the components of the MCS. 

Existing Master Pump Shutdown Relay Inputs 

The existing MPS electromagnetic relays receive signals from existing 
leak detectors and other devices @e., manual pushbuttons) and output a 
single input to the PLCs (defined in the Section 2.1.3.1). Several of these 
existing relays will input to the MCS at any one of the Instrument 
Buildings. 

. Tank Monitor and Control System (TMACS) Gateway 

An existing central surveillance station is located at the 2750E building. 
The TMACS is a computerized data acquisition system and provides thc 
input to the Tank Farms Surveillance Analysis Computer System (SACS), 
an information management system. The gateway is the HLAN-to- 
TFLAN connection that allows data communication between the two 
systems to occur. It consists of the necessiuy hardware and software 
(protocol) that make the two systems, HLAN and TFLAN, messages 
compatible. Existing HLAN then transmits the messages between the 
gateway and TMACS or SACS. It is planned to locate the gateway in the 
241-AZ-271 control room. 

Tank Farm Local Area Network (TFLAN) 

TFLAN is the name given to a new W-3 14 installed Ethernet network that 
during Phase 1 communicates waste transfer route selection and MPS 
System status & alarm signals in digital serial format between all PLCs 
and HMIs. The PLCs and HMIs communicate with each other using a 
dedicated high-speed communications line to share all available field 
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signal and MPS System data. 

. Web Enabled Data Server 

An industrial Structured Query Language (SQL) Database, such as Citect 
Plant2 SQL shall be constructed to bold historic MCS control, monitoring 
and other related data. The data is to be populated from the MCS at 
regular intervals. The gateway shall be located in 241-AZ-271 and will 
provide the TFLAN to HLAN connection for data updates. 

Web pages shall be provided via the HLAN. This allows a user from an 
HLAN connected PC, to view data (alphanumeric andor graphical). 
Viewing shall be permitted with valid security logidpassword. 

. Master Pump Shutdown (MPS) Loop 

The MPS Loop is a 24 volt DC PLC-TO-PLC parallel bus network that 
communicates a transfer pump shutdown signal between PLCs for each 
simultaneous waste transfer. The data communicated are strictly binary 
and represents a shutdown command for each simultaneously operating 
waste transfer route. The MPS Loop allows waste transfers to continue if 
TFLAN or an HMI fails since the PLCs independently monitor leak 
detectors, etc. and issues transfer pump shutdown commands. 

. Existing Cross-site Transfer System (CTS) 

The existing CTS performs the shutdown of the cross-site booster pump 
if the CTS detects either a 200 East or 200 West MPS signal. The CTS 
also shuts down the cross-site booster pump if a cross-site pipeline leak, 
pit leak, valve position failure, or valve leak is detected. When a CTS 
initiated shutdown is detected by the MCS, the MPS loop is, then, 
initiated. The CTS commnnication system is used to communicate general 
servicc 200 East-to-200 West and 200 West-to-200 East MPS loop 
signals. Existing CTS conduit is used for Safety Class MPS loop signals. 

Programmable Logic Controller (PLC) 

The PLC is a digital computer that receives output signals from field 
devices, communicates with other devices using digital protocols, and 
produces control output signals based on inputs and user configurable 
programming and stored algorithms. The PLC uses inputs and 
programmable functions such as logical operations, averaging, totalizing, 
timing, and mathematical operations to control PLC outputs. The PLC 
implements the control portion of the MCS. 

The PLC is capable of translating analog voltage signals originating from 
current loops (4-20 mA), thermocouples, resistance temperature detectors 
(RTDs), etc. and discrete signals originating from relays and odoff 
voltage devices into digital information suitable for electronic storage and 
transmission. 
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Communication with the HMI is done by TFLAN using a TCP/IP 
protocol for sending signal information to the HMI on demand. 
Communication between PLCs is done with a Master Pump Shutdown 
Loop network, which is separate from TFLAN and which is dedicated to 
communicating only transfer pump shutdown commands. 

. I/O Box 

The VO box is a device, which functions to extend the PLC input and 
output capability. The I/O box contains hardware necessary to convert 
analog and discrete input and output signals to digital information. The 
digital information is transmitted over a single cable to the PLC for 
processing. Unlike the PLC it is not programmable, and its 
communications capability is limited to transmitting the digital 
information to the PLC over a proprietary communications network. 

. Human Machine Interface (HMI) 

The HMI is an industrial quality personal digital computer workstation 
with a CRT display, keypadmouse, a hard disk drive for non-volatile 
memory, and a user configurable HMI software package. The HMI 
receives data from the PLC and manual inputs through the keyboard, 
performs calculations on andor stores the data, and communicates the 
data on demand to TMACS using the existing Hanford Local Area 
Network (HLAN). The HMI displays alarms and signal data (or for any 
data that are available on the TFLAN network) on its CRT display in an 
operator friendly fashion. The HMI is typically installed in a tank farm 
instrument building with a PLC. 

. Tank Vapor Space Pressure Transmitters 

The tank vapor space pressure transmitters are instruments that convert 
DST vapor space pressure to electronic current signals. The current 
signals are typically 4 to 20 MA dc. Next, the electronic signals are 
converted to digital information by the MCS PLCs. The digital 
information is then displayed in engineering units on the MCS HMIs. The 
PLCs also compare the digital information to the DST pressure authorized 
limits, and, if exceeded, initiates alarms and control actions. 

There are two transmitters per DST. One transmitter measures the vapor 
space pressure over a very narrow range. This transmitter provides a 
record that DST is always operating at a small vacuum, thereby, 
precluding any leakage of airborne contamination to the atmosphere. The 
other transmitter measures the vapor space pressure over a wide range, 
and provides a record that the DST structural limits have not been 
exceeded. A single transmitter shall be considered to perform both 
functions. 
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. Field Terminal Boxes 

The field terminal boxes (TBX) are electrical boxes, which gather 
individual cables connected to leak detectors and valve position switches 
and converts them into multi-pair cables that connect to PLCs. They are 
used to reduce conduit runs and associated trenching. 

2.2 Boundaries & Constraints 

The following boundaries & constraints are the rules-of-thumb concepts used to develop 
thc project. 

2.2.1 The existing MPS System consists of leak detection systems connected in series to 
interposing electromagnetic relays which are connected in parallel to Transfer 
pumps motor control centers (MCCs). The MCS shall use existing relays located 
in instrnment buildings and operating centers that reflect existing master pump 
shutdown command (input) signals. The MCS shall also switch (output) interlock 
relays located in the instrument buildings and operating centers to accomplish an 
automatic shutdown interlock with each of the waste transfer pumps. 

Only those leak detection systems replaced by project W-3 14 will be individually 
connected to the MCS. This includes all new leak detection systems in the AY, 
AZ, AW, AP, AN, and SY tank farms. Leak detection as designated in Appendix 
A for Phase 1 and in Appendix B for Phase 2 will be replaced by the project. 

A HMI will be installed at each location listed below (3 HMls will be installed in 
the 241-AZ-271 Control Building). The HMI shall provide a graphical user 
interface. 

2.2.2 

2.2.3 

W-030 CONTROL BUILDING 

HMI LOCATION DESCRIPTION 

BUILDING 241-AN-271 

BUILDING 241-AW-271 

BUILDING 241-AP-271 

TANK FARM AN INSTRUMENT BUILDING 

TANK FARM AW INSTRUMENT BUILDING 

TANK FARM AP INSTRUMENT BUILDING 

BUILDING 242-S 

I BUILDING 272-AW I 200 EAST OPERATING CENTER SATELLITE I 

200 WEST EVAPORATOR OPERATING CENTER SATELLITE 

I BUILDING 242-A I 200 EAST EVAPORATOR OPERATING CENTER I 

I BUILDING 278-WA I 200 WEST OPERATING CENTER I 
I BUILDING 2704HV I SHIFT OFFICE 
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2.2 4 Immediate identification of the source of a master pump shutdown command 
signal will be available in the form of an alarm at any HMI and will be available to 
be communicated per Section 2.1.3 as data to the TMACS via HLAN. 

Cross-Site Transfer (CST) System controls the cross-site transfer pumps and 
interfaces with the MCS via relays which convert 24v dc general service MPS 
shutdown loop signals to 120 v ac signals compatible with the CST System. 
Analog switches interface directly with CST pumps for Safety Class MPS loop 
signals. The HMI for the CST shall be directly compatible with the MCS. 

All necessaty leak detection and MPS push-button signals interfacing the 200 
West MPS System will be available on the HMI located in the 2424  Building 

A communications network, named the MPS Loop, communicates master pump 
shutdown command signals between all of the PLCs at the following locations 
shall be provided 

2.2.5 

2.2.6 

2.2.7 

PLC location 
241-AN-271 
241-AW-271 
241-AZ-271 
241-AP-271 
2524  Building 
242-A Evaporator 
2 4 2 3  Evaporator 

2.2.8 Each PLC location will have the capability to have a portable HMI connected to it 
if a permanent HMI is not associated with it. One portable HMI shall be provided 
and its runctionality tested as part of Project W-3 14 Phase one scope. 

Part of the MCS shall be designed as failsafe. If the power supply to the MCS, 
MPS shutdown loop, Leak Detector, interlock relay, existing MPS relay input or 
MCS PLC fails, the transfer pumps for the particular route affected shall be shut 
down. If the HMI or HMI/PLC communication network (TFLAN) fails, the 
transfer pumps shall continue to nm providing there are no MPS commands. If the 
TFLAN fails, the MCS HMIs shall alarm to notify the HMI Operators. 

2.2.10 All new back flow detecting pressure switches installed by Project W-2 11 and W- 
521 shall be directly connected to the MPS System. Each pressure switch will be 
identified on MPS HMIs and alarm when high pressure is detected. Existing back 
flow pressure switches connected to existing MPS relays will be connected to the 
new MPS System via the relays. 

2.2.11 The CST control system allows only one CST at a time. 

2.2.9 

2.3 Performance Requirements 

All Operators shall be required to log on and off of the MCS. The log on process shall 
include all Operators inputting a password into the MCS. The MCS shall allow an 
Operator to perform only those operations that the Operator is authorized to perform, 
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where the password is the hasis of the authorization. The MCS shall provide multiple 
access levels such as Read Only, Operator, Shift Supervisor, Technician and Systems 
Administrator as defined in the following: 

. Technician Level: Access to read all displays hut no ability to change parameters 

Operator Level: Access to read all displays, adjust the process parameters 

other than those negotiated in site specific labor contracts. 

. 
associated with any waste transfer route, and select a predetermined route. 

Supervisor Level: Access to create and select predetermined transfer routes, read 
all displays, adjust all process parameters associated with the waste transfer 
operations, inhibit alarms, invoke a MCS element bypass, and release approval of 
administrative hold points within his area of responsibility. 

. Engineer Level: Access to create transfer routes, read all displays, and reconfigure 

Super User Level: Full access to all MCS operator, hardware and software 

PLC logic, MCS hardware and HMI displays. 

. 
functions. Performs the Systems Administrator fmctions. 

The MCS is involved with steps . l ,  .6, .7, , .11, .12, .12a, .13, .14b, .IS, .16, .17, .19,.20, 
2 1 ,  .21a, .22a, .26,.27, .27a, .27b, 29 ,  .30, 9.3a, 9.3b, 9.3c, 9.4, and 9.5 of a waste 
transfer as described in section 2.1.1. The MCS will include each of these steps in the 
modes of operation described in Section 3.0. The Operator shall be able to select any 
operating mode from a list of operating modes being displayed at any HMI location. 

Manning Levels for operation of the MCS shall be normally one operator for each waste 
transfer route. Multiple operators shall be able to select different transfer routes with each 
operator manning a different HMI. 

The operator mans a HMI and must complete in the proper sequence the route selection, 
route set up, and equipment functional verifications prior to making the waste transfer or 
flushing out the lines. See Figure 2 for illustration. The MCS shall be able to insure that a 
proper sequence of operations occurs. The sequence shall be selectable by the Operator. At 
the end of each operating step, the MCS shall log Operator specified data that document 
the completion of that operating step. 

Each HMI shall operate independently from other HMIs unless otherwise required in the 
following. 

An alarm message indicating a pump shutdown of any transfer and the source of the alarm 
shall he displayed at all HMIs in all modes of operation. 

In addition to the above, an additional mode of operation shall be required. This is the 
MCS Annunciator (WTA) mode of operation. In this mode, Operators shall be able to 
identify the source of transfer pump shutdown commands, waste transfer pump running 
status, and the transfer routes in use and the DST storage parameters. This mode is 
normally used all through the waste transfer process, therefore, a step number is not 
applicable. 
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The following are performance requirements that shall apply to the MCS performing the 
steps shown above: 

2.3.1 Step .1 Input transfer route source and destination 

The purpose of this step is to select the appropriate source and destination for the 
transfer route. When input into the MCS, it initializes the route selection Step .6. 
Identification names and numbers for each unique waste transfer route shall be 
assigned by the MCS. 

2.3.2 Step .6 & .7 Select transfer route including passive elements and input 
selection into MCS. 

The purpose of this step from the viewpoint of the MCS is to select the 
appropriate MCS inputs and outputs for a particular waste transfer route and its 
associated flush routes. The minimum number of flush routes that can be 
associated with a particular waste transfer shall be four. These are the pre-transfer 
flush towards the pump, the pre-transfer flush towards the destination, the post- 
transfer flush towards the pump, and the post-transfer flush towards the 
destination. The inputs to the MCS include, but are not limited to, leak detectors, 
valve position sensors, flow meters, transfer lines, source/destination locations, 
and MPS pushhuttons. The outputs of the MCS are connected to waste transfer 
Pumps. 

2.3.2.1 The maximum number of simultaneous waste transfer route allowed shall 
he six. Identification names and numbers for each unique waste transfer 
route shall be assigned by the MCS during Step . I  execution. 

2.3.2.2 When two or more waste transfer routes are set up, the MCS shall check 
the equipment selected for each route for interference’s prior to any new 
waste transfer taking place. An equipment interference is established 
when equipment is selected for a new route that has already been selected 
for another route. In the case of pits and tanks an equipment interference 
is of no consequence. In the case of lines, valves and pumps, an 
equipment interference is not allowable. The associated pre-transfer and 
post-transfer flush route equipment selections shall also be checked for 
interference’s to insure that the route can be flushed before or after the 
waste transfer. A local message shall be displayed on the local HMI when 
the same transfer element is identified for use by two or more waste 
transfer routes. 

2.3.2.3 HMI Databases for associating MCS inputs and outputs to selected 
transfer routes and waste transfer mechanical segments such as tanks, 
pits, pumps, transfer lines, and jumpers are provided in Appendix B, 
Drawing B-221-P2, “Waste Transfer System (WTS) Phase 2 Final 
Configuration”. Programs with appropriate configuration control shall 
allow the adding to, deleting from and changing of the records of all 
transfer route and mechanical segment databases. 
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2.3.2.4 Canceling or de-selecting a transfer route from the MCS shall not occur 
when the transfer route's assigned transfer pump's motor controls are 
energized. The transfer pump's motor controls are de-energized by 
opening the pump's circuit breaker. 

2.3.2.5 Operational Requirements - shall be capable of selecting a transfer route. 
There shall be two methods with which the operators at the MCS HMIs 
can select MCS inputs and outputs for a particular waste transfer 
operation. They are: 

An Operator at the HMI shall be able to select a route from a list 
of predetermined transfer routes. Once the route selection is 
made, the MCS automatically selects and identifies all associated 
MCS inputs and outputs for that particular route. It also de- 
selects all MCS inputs and outputs not associated with the 
selected route. This method is the most preferable of the two 
methods since it minimizes operator input to the HMI. 

A shift supervisor or cog engineer located at a HMI shall be able 
to create a predetermined transfer route by selecting mechanical 
segments of a transfer route such as tanks, pumps, pits, transfer 
lines and jumpers. The MCS inputs and outputs associated with 
each selected mechanical segment are then automatically selected. 

2.3.2.6 The MCS shall be able to display graphically, on the HMIs, the selected 
transfer routes in the MCS Annunciator mode of operation. 

2.3.2.7 Due to construction work or maintenance activities, waste transfer 
equipment elements are often taken out of service temporarily. When this 
occurs, the "Out of Service" status for the applicable equipment elements 
shall be entered manually into the MCS via a HMI. The access level for 
the HMI operator performing the mannal entry of the waste transfer 
equipment element "Out of Serviceh Service" status shall be 
"Supervisor" which shall be authenticated by the MCS log in process. 
When the equipment elements are placed back into service, the "In 
Service'' status is assigned to the applicable elements by also manually 
entering the new status into a MCS HMI. The "Out of Serviceh Service" 
state entry shall be accomplished by manually entering the new state, the 
time and date of entry, and the name of the Supervisor doing the entry into 
a MCS HMI. 

A local message shall be displayed on the HMI being used for route 
selection identifylng the transfer elements that are in the "Out of Service" 
state and shall indicate that the transfer element(s) are unable to be used 
in the route. 

When an equipment element state is designated "Out of Service", the 
MCS shall prevent the equipment element from being selected for use in a 
transfer route and shall inhibit its alarm and route shutdown functions 
until its state is changed manually back to "In Service". After an 
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equipment element is selected (assigned) for use in a route, the MCS shall 
prevent its state from being "Out of Service". (Note that the Bvass  
function performs a similar function during the Verification and the 
Transfer modes of operation.) 

2.3.2.8 The HMI Operator shall determine the need for additional passive 
elements required to satisfy the Authorization Basis. Passive elements are 
those mechanical segments or MCS inpudoutput elements whose 
associated primav confinement does not normally come in contact with 
the waste during a transfer. Passive element selections shall be performed 
by an Engineer or Supervisor Access level to the MCS. 

2.3.3 Step .ll Remotely verify transfer route valve positions (line-up). 

2.3.3.1 For those transfer valves that have position monitors connected to the 
MCS, the MCS HMI graphics for each valve shall be color coded per 
Appendix S. 

2.3.3.2 Operational Requirements - shall be able to display graphically valve 
position. A flashing valve symbol shall indicate that a valve is in an 
incorrect position. A report of all valve verifications shall be displayed 
(and/or printed) at the HMI, and/or be available to external systems such 
as TMACS. The HMI shall display a local message indicating that all 
transfer valves in the selected transfer route are positioned correctly. 
Logic diagram in Figure 17, Appendix D, "Valve Position Verification 
Mode Logic", shows functional requirements for this step. 

2.3.4 Step .12,12a, & .13 Manually verify transfer route valve positions (line-up) 
with separate verifications by the valve field Operator, an 
independent verifier and the Supervisor. 

2.3.4.1 Operational Requirements - shall be able to display graphically valve 
positions for those transfer valves not connected to the MCS where the 
valve positions displayed are the last position manually entered into the 
MCS HMI. Once all the valve positions are verified by the valve field 
Operator, an independent verifier and the Supervisor, the valve position 
shall be displayed in a verified state. Manual valve position verification 
shall be accomplished by entering the valve position, the time and the date 
of verification and the name of the verifiers into the MCS. The HMI shall 
also display a local message indicating that all transfer valves in the 
selected transfer route are positioned correctly. A report of all valve 
verifications shall be displayed (and/or printed) at the local HMI, and/or 
be available to external systems such as TMACS. 

2.3.4.2 The MCS HMI graphics for eachvalve shall be color coded per Appendix 
S .  

2.3.4.3 The HMI shall display a local message indicating that all transfer valves 
in the selected transfer route are positioned correctly. Logic diagram in 
Figure 17, Appendix I), "Valve Position Verification Mode Logic", shows 
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functional requirements for this step. 

2.3.4.4 The MCS shall authenticate the valve field Operator, an independent 
verifier and the Supervisor verifiers by the initial login process performed 
during system initialization. 

2.3.4.5 The MCS shall update a route’s valve position status to verified only 
when the MCS receives input that the route valve position status has been 
verified in the following order: ( I )  the valve field Operator, (2) an 
independent verifier and (3) a Supervisor. 

2.3.5 Step .15 Remotely Verify MCS PLC operational 

2.3.5.1 Operational Requirements - shall be able to verify the PLC software logic 
with a combination of the following tests after leak detector, valve 
position, existing MPS relay and pump interlock relays are verified. For 
each transfer route the MCS shall output a functional test command to 
each leak detection system, valve position sensor, or existing MPS relay 
input and shall monitor and display on the HMI the status of the transfer 
pump MCC interlock relays to determine whether or not the functional 
test was successful. The success or failure of each functional test shall be 
displayed by a local message presented on the HMI. A report of all MCS 
PLC System verifications shall be displayed (and/or printed) at the local 
HMI, and/or be available to external systems such as TMACS. 

Prior to the completion of a route’s verification process, a pump interlock 
relay shall not be allowed to energize unless the pump’s MCC is not 
energized. 

2.3.5.2 The HMI shall display a message indicating that all MCS PLCs in the 
selected transfer route are verified as operational. Logic diagram in Figure 
18, Appendix D, “Route No. 1 PLC Operation Verification Mode Logic”, 
shows functional requirements for this step. 

2.3.6 Step .16 Remotely Verify MCS Transfer Pump Interlock Relay Operation 

2 3.6.1 Operational Requirements - shall be able to output a master pump 
shutdown command to the appropriate transfer pump MCC interlock 
relays and shall monitor and display on the HMI the status of the MCC 
interlock relays to determine whether or not the functional test was 
successful. The HMI shall display a local message indicating that all MCS 
interlock relays in the selected transfer route are verified as operational. A 
report of all transfer pump MCC interlock relay verifications shall be 
displayed (and/or printed) at the local HMI, and/or be available to 
external systems such as TMACS. 

Prior to the completion of a route’s verification process, a pump interlock 
relay shall not be allowed to energize unless the pump’s MCC is not 
energized. 
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2.3.6.2 Logic diagram in Figure 16, Appendix D, “Route No. 1 Transfer Pump 
Interlock Operation Verification Mode Logic”, shows functional 
requirements for this step. 

2.3.7 Step .14b &.17 Remotely Verify existing MPS System 
relay input and back flow pressure switch 
operation. 

2.3.7.1 Operational Requirements - shall be able to output a functional test 
command to an existing MPS relay input or back flow pressure switch 
and shall display the result of the test as an alarm for function 
confirmation. An existing MPS relay or beck flow pressure switch 
functional test shall not shut down a waste transfer. The HMI shall 
display a local message indicating that all existing MPS relay inputs or 
back flow pressure switch in the selected transfer route are verified as 
operational. A report of all existing MPS relay input and back flow 
pressure switch verification shall be displayed (and/or printed) at the local 
HMI, and/or be available to external systems such as TMACS. 

2.3.7.2 Logic diagram in Figure 14, Appendix D, “Route No. 1 Relay Input 
Operation Verification Mode Logic”, shows functional requirements for 
this step. 

2.3.7.3 If an existing leak detector or back flow pressure switch, which is 
connected as an input to an existing MPS relay, fails a verification test; 
the verification failure shall be indicated via a HMI to the Operator(s) 
responsible for other selected transfer routes that are currently utilizing 
that existing leak detector or back flow pressure switch as a MCS input 

2.3.7.4 The functional test of the back flow pressure switch circuit is identical to 
the existing MPS relay’s test. To functionally exercise the pressure 
switch, the transfer and flush lines shall be pressurized to check for line 
leaks and pressure switch function. 

2.3.8 Step .19 Remotely Verify MCS Leak Detection System operation (this 
includes leak detectors associated with the flush route). 

2.3.8.1 Operational Requirements - shall be able to output a functional test 
command to the leak detection system for each transfer route and shall 
display the result of the test as an alarm for function codinnation. A leak 
detection functional test shall not shut down a waste transfer. The HMI 
shall display a local message indicating that all leak detection systems in 
the selected transfer route are verified as operational. A report of all leak 
detector verifications shall be displayed (andor printed) at the local HMI, 
and/or be available to external systems such as TMACS. 

2.3.8.2 Logic diagram in Figure 15, Appendix D, “Route No. 1 Leak Detector 
Operation Verification Mode Logic”, shows functional requirements for 
this step. 
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2.3.8.3 If a leak detector fails a verification test; the verification failure shall be 
indicated via a HMI to the Operator(s) responsible for other selected 
transfer routes that are currently utilizing that leak detector as a MCS 
input. The change in verification status of the leak detector shall shut 
down or prevent the starting of all transfers for wlnch leak detector has 
been selected. 

2.3.9 Step .20 Manually verify leak detection systems that are not connected to 
either the MCS or existing MPS System (this includes leak 
detectors associated with the flush route). 

2.3.9.1 Operational Requirements - shall be able to graphically display Leak 
detector status (leak or no-leak) for each transfer route for those leak 
detection systems not connected to the MCS where the leak detector 
status displayed are the last states manually entered into the MCS HMI. 
Once the Leak detection systems are verified, the Leak detector status 
shall be displayed on the HMIs to indicate a verified state. Verification 
shall be accomplished by field testing the leak detector; and then manually 
entering the leak detector's last state, the time and date of verification, and 
the name of the verifier into an MCS HMI. The HMI shall display a local 
message indicating that all leak detection systems in the selected transfer 
route are verified as operational. A report of all leak detector verifications 
shall be displayed (andlor printed) at the local HMI, andlor be available to 
external systems such as TMACS. 

2.3.9.2 The MCS HMI graphics for each leak detector shall be color coded per 
Appendix S. 

2.3.9.3 Logic diagram in Figure 15, Appendix D, "Route No. 1 Leak Detector 
Operation Verification Mode Logic", shows functional requirements for a 
remotely verified leak detector which is similar to this step. The difference 
is that the leak and malfunction functional tests are manual as are their 
corresponding alann inputs into the MCS. 

2.3.10 Step .21 & .2la Manually Verify that existing MPS System Leak 
Detection Systems, which are connected to MCS via the 
existing (roll up) MPS relays, are operational. 

Operational Requirements - shall be able to graphically display 
Leak detector status (leak or no-leak) for each transfer route for 
those leak detection systems connected to the existing MPS 
System relay where the leak detector status displayed are the last 
states manually entered into the MCS HMI. Once the Leak 
detection systems are verified, the Leak detector status shall be 
displayed on the HMIs to indicate a verified state. Verification 
shall be accomplished either by field testing the leak detector in 
combination with the existing MPS System relay input operation 
per Section 2.3.7 or by reviewing the Tank Farm PM/S to 
determine if the leak detection system has been verified within a 
specific time period defined by the date of the transfer and the 

2.3.10.1 
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date of the PM/S verification; and then manually entering the leak 
detector’s last state, the time and date of verification, and the 
name of the verifier into an MCS HMI. The HMI shall display a 
local message indicating that all leak detection systems in the 
selected transfer route are verified as operational. A report of all 
leak detector verifications shall be displayed (and/or printed) at 
the local HMI, and/or be available to external systems such as 
TMACS. 

2.3.10.1.1 

2.3.10.2 

2.3.10.3 

2.3.1 1 Step .22a 

2.3.1 1.1 

2.3.11.2 

2.3.12 Step 26  

2.3.12.1 

When it is determined by review of a PM/S record that the non- 
MPS System testable Leak Detection System does not require a 
functional test, it shall be verified by manually entering into an 
MPS System HMI: 

. . The time and date of PWS verification. 
The name of the verifier. 
“Verification by PM/S record’. . 

Note that the MCS shall allow only “Supervisor” access for 
performing an existing MPS System Leak Detection System 
verification by PM/S record. 

The MCS HMI graphics for each leak detector shall be color 
coded per Appendix S. 

Logic diagram in Figure 20, Appendix D, “Route No. 1 Manual 
Leak Detector Verification Mode Logic”, shows functional 
requirements for this step when the verification method is by 
functional test. 

Supervisor approves the Waste Transfer 

Operational Requirements - shall be able to manually enter a 
Supervisor’s approval into the MCS HMI once all the required 
systems are verified. Approval shall be accomplished by 
manually entering the time and date of approval, and the name of 
the supervisor into an MCS HMI. The HMI shall display a local 
message indicating that the selected transfer route is approved as 
operational. 

The Supervisor’s name shall be authenticated by the login 
process. 

Monitor tank pressures and gaseous effluent discharge and 
compare to limits. 

Operational Requirements for this step, all DSTs shall be 
monitored for: 

a) Tank Pressure 
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b) 

For each parameter monitored, there shall be: 

Tank Gaseous EMuent Discharge (GED) 

. A value displayed in engineering units on a MCS HMI 

A comparison made with limits defined by the 
screen. 

authorization basis or operating specifications that when 
exceeded, will display as an identifiable alarm on MCS 
HMI screen. 

transfer if an authorized limit is exceeded. 

in W-314’s scope. 

. 

. An interlock provided to shutdown an appropriate waste 

An interlock provided to shutdown other equipment not . 
Note that b. is defined in the DST Primary Ventilation PDC, 
WP-6066. 

For DST pressure, two measurement ranges, wide and narrow, 
shall be monitored. The narrow range measurement shall be 
capable of providing the information that DST vacuum has been 
maintained. The narrow range measurement shall be such that 
DST ventilation may be used for airflow balancing between tanks 
for those tank farms, which have only one Primaq Ventilation 
System. The wide range measurement shall be used to compare 
with the DST structural limits. 

2.3.12.2 

2.3.13 Step .27 Monitor for selected MCS inputs and automatically 
shutdown the transfer pump if an input, e.g., leak. is 
detected. 
Monitor, if selected, CST System inputs and 
automatically shutdown the transfer pump if a CST input 
is detected. 
Monitor transfer pump running status to verify pump 
shut down. 
Monitor for back flow in connected flush lines during 
waste transfers. 

Step .27a 

Step .27b 

Step .29 

2.3.13.1 Monitor for selected MCS inputs for six simultaneous waste 
transfers. 

2.3.13.2 Operational Requirements - 
During this step for each simultaneous transfer, there shall: 

. be a manual indicating pushbutton located on each HMI 

be an indication of a pulled button at each of the pull- 
screen that initiates a manual shutdown. 

buttons. The pull buttons are switches that when pulled 
by an operator cause a route or all farm transfers to shut 

. 
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down. 
be the ability to alarm and identify which MCS input 
(leak detectors, manual pullbutton, existing relay inputs, 
Cross-site Transfer System, back flow pressure switches, 
etc.) caused a transfer pump shutdown. 
be the ability to interlock the appropriate transfer pump 
and Cross-site booster pump so as to he able to shut 
them down if a selected MCS input is detected. 
be the ability to not shutdown other transfer or booster 
pumps not associated or selected for the route being 
shutdown if simultaneous waste transfers are taking 
place. 
the ability to identify any MCS input that is selected as a 
component of a waste transfer route that has been 
bypassed. 
be the ability to identify any MCS input that is in an 
alarm state. 
always be an enabling of this operational step whenever 
the motor control circuit(s) of the transfer route's waste 
transfer pump(s) are energized. 
provlde a means for an Operator to verify that all transfer 
pumps have shut off by either monitoring the transfer 
pump running status at an HMI or by obtaining the pump 
running status manually and then manually inputting 
pump-running status into the MCS via a HMI. 
be the ability to operate concurrently with other steps of 
operation during a waste transfer. 

. 

. 

. 

. 
2.3.13.2.1 During a transfer only a HMI operator with a "Supervisor" access 

level, authenticated by the system login process, shall be allowed 
to bypass a MCS element. An element shall be bypassed by 
manually entering into an MCS HMI: 

. . The time and date of bypass. 
The name of the supervisor. 

2.3.13.3Logic diagrams located in Figure 1, Appendix D, "Generic Existing MPS 
Relay Input Logic"; Figure 2, Appendix D, "Generic Leak 
Detector Operation Logic"; Figure 5, Appendix D, "Cross Site 
MPS Logic"; Figure 6, Appendix D, "Route No. 1 MPS Logic"; 
Figure 7, Appendix D, "Route No. 2 MPS Logic"; Figure 8, 
Appendix D, "Route No. 3 MPS Logic"; Figure 9, Appendix D, 
"Route No. 4 MPS Logic"; Figure IO,  Appendix D, "Route No. 5 
MPS Logic"; Figure 11, Appendix D, "Route No. 6 MPS Logic"; 
Figure 12, Appendix D, "All Route Manual MPS Logic"; and 
Figure 13, Appendix D, "Generic Pump Interlock Logic"; show 
additional functional requirements for this step. 

2.3.14 Step .30 Monitor transfer valve position and automatically or 
manually shutdown the appropriate transfer pump if any 
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valve position changes to an incorrect position during a 
waste transfer. 

2.3.14.1 Monitor for incorrect transfer valve position for six simultaneous 
waste transfers. 

2.3.14.2 Operational Requirements - 
This step and for each simultaneous transfer, the MCS shall: 

. provide an a l m  which identifies which incorrectly 
positioned valve caused a transfer pump shutdown. 
be the ability to interlock the appropriate transfer pump 
so as to be able to shut it down if a leak is detected. 
be the ability to not shutdown other transfer pumps not 
associated with the valve position change if simultaneous 
waste transfers are taking place. 
always be operational whenever the motor control 
circuit(s) of the waste transfer pump(s) are energized. 
have the ability to operate concurrently with other modes 
of operation during a waste transfer. 

HMI the position of those valves not connected to the 
MCS System. 

. 

. 

. 

. provide a means of manually inputting into MCS via a 

2.3.14.3 Logic diagrams for three way valves located in Figures 3, 
Appendix D, "Generic Three Way Valve Position Logic", show 
additional functional requirements for this step of operation. 

Logic diagrams for two way valves located in Figures 4, 
Appendix D, "Generic Two Way Valve Position Logic", show 
additional functional requirements for this step. 

2.3.14.4 

2.3.14.5 Valve position entry into the MCS for those valves not connected 
to the MCS shall be accomplished by manually entering the 
transfer valve's last position, the time and date of entry, and the 
name of the Operator doing the entry into an MCS HMI. 

2.3.15 Step 9.3a 

Step 9.3b 

Step 9 . 3 ~  

Step 9 A 

Remotely Verify for the route the post-transfer valve 
positions (line-up) equipped with position sensors that 
are connected to the MCS Programmable Logic 
Controllers (PLCs). 
Manually Verify for the route the post-transfer valve 
positions (line-up) for those valves not equipped with 
valve position sensors. 
If a cross-site transfer, Manually Verify for the route the 
post-transfer valve positions (line-up) for the Cross-site 
Pipeline whose valve position sensors are not connected 
to the new MCS. 
Field Operator, Independent Verifier and Supervisor 
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manually verifies all for the route the post-transfer route 
valve positions (line-up). 
Reset the MCS route selection, which disconnects all 
MCS inputs and outputs from this route. 

Reset each of six simultaneous waste transfer routes 
independently. 

Operational Requirements . 

. Reset shall always be prevented whenever the motor 
control circuit(s) of the transfer route's waste transfer 
pump(s) are energized. 
Reset shall he initiated by the operator via the HMI. . 

Logic diagrams located in Figures 19, Appendix D, "Transfer 
Pump MCC Circuit Breaker Interlock" shows additional 
functional requirements for this step. 

An Administrative approval shall be required prior to releasing 
the route equipment for use for other transfers. The HMI operator 
performing the Transfer Route Reset function shall have a 
supervisor's access level. 

The MCS HMI graphics for each valve shall be color coded per 
Appendix S. 

The MCS shall authenticate the valve field Operator, an 
independent verifier and the Supervisor as verifiers by the initial 
login process performed during system initialization. 

The MCS shall update a route's valve position status to verified 
only when the MCS receives input that the route valve position 
status has been verified in the following order: (1) the valve field 
Operator, (2) an independent verifier and (3) a Supervisor. 

MCS Annunciator 

All MCS alarms shall be displayed in a set of MCS HMI 
graphical screens that simplify the presentation of approximately 
200 alarms. The alarms shall be grouped on the HMI screens as 
described in Appendix S. 

All waste transfer routes selected in Step 6, section 2.3.2, shall be 
displayed on the MCS Annunciator set of MCS HMI graphical 
screens. 

The running status of all waste transfer pumps selected for 
operation in Step 6, Section 2.3.2, shall be displayed on the MCS 
Annunciator set of MCS HMI graphical screens. 

Step 9.5 

2.3.15.1 

2.3.15.2 

2.3.15.3 

2.3.15.4 

2.3.15.5 

2.3.15.6 

2.3.15.7 

2.3.16 Stepda 

2.3.16.1 

2.3.16.2 

2.3.16.3 
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EVENT 

2.3.16.4 The dynamic analog data associated with all waste transfer routes 
selected in Step 6, Section 2.3.2, shall be displayed on the MCS 
Annunciator set of MCS HMI graphical screens. This includes 
tank vapor space pressures. 

All MCS alarms shall be identified on the MCS Annunciator set 
of MCS HMI graphical screens as to whether or not they are 
associated with a transfer route utilizing an alarm prioritizing 
scheme. First priority alarms shall he MCS alarms associated 
with any selected transfer route. All other alarms shall be second 
priority. 

All MCS alarms shall be handled at each MCS HMI as follows: 

2.3.16.5 

2.3.16.6 

HMI ALARM TANK FARM LOCAL VISIBLE 
AUDIBLE ALARM 
ALARM 

MCS Event Initiates 
an Enabled Alarm 

MCS Event Initiates a 
Disabled Alarm 

Flashing Symbol On Flashing 

Off Off Flashing 

Operator 
Acknowledges Alarm 
@, Tank Farm HMI 

MCS Alarm Recovery 
Prior to Acknowledge 

MCS Alarm Recovely Off 
After Acknowlcdae 

Steady On Off Flashing 

Flashing Symbol On Flashing 

Test Button On I nla I n/a I Flashing 

MCS Alarm @ Tank 
Farm Op Center or 
Tank Farm HMI 

responsible for alarm 
acknowledgment 

Test Button Off I n la  I n/a I Off 

Flashing Symbol On Flashing 

1) 

2) 

Where HMI Alarm is an alarm symhol displayed on the HMI 
screen and audible beeps originating from HMI. 
Where Tank Farm Audible Alarm is a horn or similar device 
located on the tank farm instrument building. The audible alarm 
actuates when a route shutdown alarm occurs in that particular 
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farm. It is silenced by an operator clicking on the “silence horn” 
for that particular farm. 
Where Local Visible Alarm is a light or similar device located at 
or near the location of the device initiating the alarm (usually 
located inside a tank farm). 

An alarm for each transfer pump shall be provided indicating that 
the pump’s circuit breaker is closed when the pump has not been 
selected for service in any transfer route. The transfer pump shall 
be interlocked to prevent operation when the above condition 
exists. 

3) 

2.3.16.7 

2.3.16.8 

2.3.16.9 

2.3.16.10 

2.3.16.1 1 

2.3.16.12 

2.3.16.13 

2.3.16.14 

2.3.16.15 

2.3.16.16 

2.3.16.17 

2.3.16.18 

Alarm condition shall produce red flashing alarm indication on 
the HMI displays along with audible beeps originating from the 
HMI. 

Alarm history shall be displayed on the HMIs in organized 
groups and prioritized. 

The MCS shall be able to print alarm messages in the sequence 
as they occur with time and date on MCS printers located at all 
operations centers. 

The MCS shall be able to log alarms to computer disk in the 
sequence as they occur with time and date. 

The MCS shall be able to log the operator acknowledgment of 
each alarm to computer disk and print a message recording the 
alarm acknowledgment. 

A HMI alarm summary display shall be able to show the alarm 
function status (enabled or disabled) for all a l m s .  

Enabled and disabled states of alarms shall be accomplished by 
the MCS software program or manually at a shift supervisor or 
systems administrator security level only. 

The MCS shall log the enabling and disabling alarms with the 
user designator time and date of action. 

All MCS alarms shall have re-alarm time delay capability and all 
analog alarms shall have dead band capability. 

All MCS alarms and parameters shall be available to TMACS 
and other authorized users via HLAN connections. The HMI shall 
be capable of Remote Access Server (RAS) functionality. 

Process lines on the MCS HMI displays shall be color-coded as 
specified in Appendix S. 
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2.3.16.19 Pump operation indication on the MCS HMI displays shall be 
color-coded as specified in Appendix S. 

By clicking an alarm on the HMI, an Operator shall be 
automatically taken from the active alarm summary list screen to 
the graphic screen displaying the a l m .  

2.3.16.20 

3.0 OPERATIONS CONCEPT DESCRIPTION 

3.1 Operational Environment 

Figure 3 allocates the MCS components to operational environments. The following 
describes cach of those environments. 

3.1.1 Instrument Buildings 

All the Instrument buildings that house MCS components are located just outside 
of the fenced-in areas of the tank farms in an uncontaminated area. The 
operational environment of the existing Instrument buildings are air conditioned 
closed buildings exposed to dust and humidity. 

3.1.2 TankFarm 

The Tank Farm area is located inside the fenced-in areas of the tank farms in a 
controlled area. All MCS components located in this environment are subject to 
the ambient conditions at Hanford. 

3.1.3 TankFarmMCC 

The Tank Farm MCCs are located inside unoccupied instrument and electrical 
buildings some of which; (AY, AZ, & SY Tank Farms) are located in the fenced- 
in areas of the tank farms in a controlled area. The buildings are air-conditioned 
for electrical equipment, not for people. There is switching of large horsepower 
480 volt ac motors at these locations. 

3.1.4 2704HV Building and Operating Centers 

The 2704HV, 272-AW, 278-WA and 242-A buildings and operating centers are 
air-conditioned office buildings designed for full time human occupancy. 

3.1.5 Outside the fenced-in Areas 

All MCS components located outside the fenced-in Areas but not inside a building 
are subject to the ambient conditions at Hanford. 

3.2 Concept of Operations/Modes of Operations 

An example of typical HMI screens are presented in Appendix S. Also in Appendix S there 
is a list of screen descriptions presented in alphabetical order that describe the HMI screens 
purpose and operation. A "W3 14: HMI MendScreen Structure" Diagram graphically 
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depicts how to navigate between the HMI screens and bow the screens are inter-related. 
Appendix S and the following provide the MCS HMI operating concept for the MCS. The 
HMI shall be optimally designed throughout the definitive design process to accomplish 
the intent of the functions below. In a short summary, the 
Operator/Supervisor/Technician/S ystem Administrator must: 

1. 
2. 

3.  

4. 
5. 

Log-on to MCS with the MENUPAGE screen. 
Select from the Main Menu screen TOP02 the mode of operation. The 
different modes of operation are described below. 
In the selected mode of operation, navigate through the screens to 
complete the required steps shown in figure 2. 
Complete Modes 1,2,3,  and 4 in sequence. 
Select another mode of operation or exit the HMI. 

In Appendix S, a description of the typical HMI screens as well as a legend is presented. 

The MCS Annunciator (WTA), which is Mode 0 described below, is the normal mode of 
operation for the MCS. This mode may be accessed from any other mode of operation or 
the Main Menu. If desired, the last HMI screen from which the WTA mode was accessed 
may be accessed from the WTA mode. This, in effect, would return the Operator back to 
hisher original point of interest after an event, such as an alarm, has occurred. 

The MCS shall have a double confmation command sequence for inputting operator 
control functions. 

The MCS performance requirements as presented in Section 2.3 are related to the HMI 
screens and operating modes in the following. 

3.2.1 Mode 0 MCS Annunciato1 

Any tank farm operator at any MCS HMI may observe the real-time status of the 
MCS. All MCS HMIs monitor all six simultaneous waste transfers utilizing the 
WTA set of screens located in Appendix S. The dynamic MCS parameters that are 
shown on graphic screens are the following: 

3.2.1.1 Alarm status of all leak detectors associated with the MCS 
including: 

. . leak detectors directly connected to MCS PLCs. 
leak detectors connected to existing MPS System relays 
(which are, in turn, connected to the PLCs) where the 
leak detector status is manually entered into a MCS HMI 
after the relay has initiated a transfer route shutdown. 
leak detectors not connected to MCS and monitored 
manually in the field with its status being manually 
entered into a MCS HMI after every change of event. 

. 

3.2.1.2 Status of all valve positions or valve position in determinant 
(failure) alarms associated with the MCS including: 
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. transfer and flush valves whose position sensors are 

transfer, drain and flush valves whose position sensors 
directly connected to MCS PLCs. 

are not connected to the MCS and are monitored 
manually in the field with its status being manually 
entered into a MCS HMI after every valve position 
change. 

. 

Alarm status of all existing MPS relays and back flow pressure 
switches directly connected as inputs to the MCS PLCs. 

Alarm status of all existing manual pull buttons and HMI toggle 
switches that cause either an area or route specific pump 
shutdown and which are direct inputs to the MCS PLCs. 

Transfer or flush pump running status as well as pump shutdown 
alarm status for all pumps connected as outputs to the MCS 
System PLCs. 

Transfer or flush pump circuit breaker position status and circuit 
breaker closed alarm status when the pump is not selected for a 
transfer route for all pumps connected as outputs to the MCS 
PLCs. 

Element selection status of all mechanical segments (such as 
tanks, pits, lines), pumps, valves, leak detectors, and existing 
MPS relays for six transfer routes. 

Element functional verification status of all pump interlock 
relays, valve positions, leak detectors, and existing MPS relays 
for six transfer routes. 

3.2.1.3 

3.2.1.4 

3.2.1.5 

3.2.1.6 

3.2.1.7 

3.2.1.8 

3.2.1.9 

3.2.1.10 

Alarm status of incorrect valve positions for all valves selected 
for one of six transfer routes. 

Element bypass status of all pump interlock relays, valve 
positions, leak detectors, and existing MPS relays for six transfer 
routes. 

The set of WTA graphic screens depicting the MCS are 
structured geographically by top, areas, tank farms, pits, and 
tanks. The HMI operator navigates from the upper screen down 
to the lower screens by selecting an element in the preceding 
upper screen. The order of descent from upper screen to lower 
screen is defined as follows: top, areas, tank farms, pits, and 
tanks. Each screen has a command button that will return the 
Operator to the top screen to start over. 

Alarms shall be handled in accordance with Section 2.3.16. 
Alarms are generally in the lower screens which contain the most 
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detailed information. The Operator is assisted in navigating to 
these screen by alarming the element in the upper level screens 
which contains the alarm. If an alarm is on a Pit screen, for 
instance, the Pit symbol will alarm on the tank farm screen and 
the tank farm symbol will alarm on the area screen and etc. The 
alarm is acknowledged at the Pit screen or at the lowest level 
screen on which it shows. 

3.2.2 Mode 1 Select Transfer Route. 

One tank farm operator at any MCS HMI may select a sonrce tank and destination 
tank for each simultaneous waste transfer. Transfers that pump from more than 
one tank are not allowed. Transfers that pump to more than one tank are also not 
allowed. Tanks for different transfer routes, however, may be the same. Two 
transfers may use the same tank as a source or destination. Based on this input the 
MCS presents a list of predetermined waste transfer routes to the Operator on the 
HMI. The Operator selects the route from the list and assigns it to one of six wastc 
transfers depending on which one is available. In turn, the MCS selects all MCS 
inputs and outputs for the route utilizing the predetermined route selection as a 
basis. The Operator accomplishes the route selection by utilizing the TMS set of 
screens. 

If no predetermined route has been created for the route source and destination 
originally selected, a new predetermined route must be created. Only a HMI 
Operators with the appropriate access are allowed to create new routes. 
Predetermined routes are created offline at any MCS HMIs by two methods, 
selection by mechanical segments and modifying an existing predetermined route. 

The selection by mechanical segments method includes the use of graphic screens 
that are similar to the WTA set of screens where mechanical segments, such as 
tanks, pits, transfer lines, pumps and valves, are selected by the HMI operator and 
all MCS elements, such as leak detectors, valve positions sensors, existing MPS 
relays, and pump interlock relays, associated with the selected mechanical are 
selected automatically. The CBS set of graphic screens is used to accomplish the 
selection. 

Once a predetermined route is created, operating personnel with appropriate MCS 
access level can retrieve, store, modify or delete the route. The modifications are 
accomplished to a predetermined route either by selection or de-selection of 
mechanical segments of the route. The modified route is then stored as a new 
predetermined route. The TMS, CBS, and CBE set of screens are used to 
accomplish the predetermined route modifications. 

The predetermined route creation and all predetermined route modifications shall 
require independent verification. 

Mode 1, Select Route, is used to perform steps 1 and 6 of a generic waste transfer 
aslistedinSection2.1.1. 
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3.2.3 Mode2 Set up Transfer Route 

Setting up a transfer route may in the future include the remote positioning of 
valves or starting of lube oil pumps and etc. Currently these activities are done 
manually; and are not in Project W-3 14's scope. An operating mode is provided to 
allow other projects, like W-2 1 I, to modify the MCS configuration. 

3.2.4 Mode3 Verify Transfer Route 

One tank farm operator at any MCS HMI verifies the functional operation of the 
MCS equipment for each particular transfer route. Mode I, Select Transfer Route, 
is required to be completed prior to starting this mode. The Operator selects one of 
the six transfer routes on the main menu screen, TOP02. The Route Verification 
Summary screen is then selected. The Route Verification Summary screen presents 
another menu for selecting a particular MCS equipment class verification screen 
and also displays whether or not all the equipment in that class has been verified. 
After the Operator selects an equipment class verification screen, the Operator 
selects a single item from a list of equipment presented on that screen. The list 
only contains the equipment for that class that have been selected for the transfer 
route selected in the main menu TOP02. The Operator then initiates the functional 
test for the item of equipment either through remote controls or through a field test 
performed manually depending on the class of equipment. If the functional test is 
performed successfully and acknowledged by the HMI operator within a specified 
time period, the item of equipment is then indicated by the MCS as verified. The 
Operator then selects another item from the equipment list and repeats the same 
process until all items of equipment of that class are verified. The Operator then 
selects a different class of equipment and verifies all the equipment in that class 
and repeats this process until all equipment of all the following classes for a 
selected transfer route are verified. Once the above is completed, the shift 
supervisors administrative approval is required to complete the route verification 
mode of operation. 

The following are the different classes of equipment that are verified: 

3.2.4.1 

3.2.4.2 

Project W-3 14 Leak Detectors 

Project W-3 14 Leak Detectors are directly connected to 
the MCS PLCs. Both leak detection and leak detection 
relay malfunction are verified per the logic diagram, 
"Route No. 1 Leak Detector Operation Verification 
Mode Logic", Fig. 15, Appendix D, utilizing the SFV 
set of screens. This verification mode is used to 
perform step , I 9  of a generic waste transfer as listed in 
Section2.1.1. 

Existing MPS System Leak Detectors 

Existing MPS System Leak Detectors are connected to the 
existing MPS System relays which are directly connected to the 
MCS PLCs. Both leak detection and leak detection relay 
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malfunction, if applicable, are verified per the logic diagram, 
"Route No. 1 Existing Leak Detector Operation Verification 
Mode Logic", Fig. 20, Appendix D, utilizing the SFV set of 
screens. This verification mode is used to perform step .21 of a 
generic waste transfer as listed in Section 2.1.1. 

3.2.4.3 Manual Leak Detectors 

Manual Leak Detectors are not connected to the existing MPS 
System relays or the MCS PLCs. Both leak detection and leak 
detection relay malfunction, if applicable, are verified utilizing 
the MLD set of screens. This verification mode is used to 
perform step .20 of a generic waste transfer as listed in Section 
2.1.1. 

Existing MPS System Relays & Cross-site Transfer System 
Interposing Relays 

Existing MPS System Relays, Cross-site Transfer System 
Interposing Relays and back flow pressure switches are connected 
to the MCS PLCs. The relay and pressure switch inputs are 
verified per the logic diagram, "Route No. 1 Relay Input 
Operation Verification Mode Logic", Fig. 14, Appendix D, 
utilizing the SFV set of screens. This verification mode is used to 
perform step .14b and .17 of a generic waste transfer as listed in 
Section 2.1.1 

3.2.4.4 

3.2.4.5 Transfer Pump Interlock Relays 

Transfer Pump Interlock Relays and Cross-site Transfer System 
Interlock Relays are connected as outputs from the MCS PLCs. 
The relay output is verified per the logic diagram, "Route No. 1 
Transfer Pump Interlock Operation Verification Mode Logic", 
Fig. 16, Appendix D, utilizing the SFV set of screens. This 
verification mode is used to perform step . I6  of a generic waste 
transfer as listed in Section 2.1.1. 

Project W-3 14 Valve Position Sensors 

Project W-314 Valve Position Sensors are connected to the MCS 
PLCs. The valve positions are verified per the logic diagram, 
"Valve Position Verification Mode Logic", Fig. 17, Appendix D, 
utilizing the VPV set of screens. This verification mode is used to 
perform step .10 of a generic waste transfer as listed in Section 
2.1.1. 

3.2.4.7 Manual Valve Positions 

3.2.4.6 

Manual Valve Positions are for transfer valves not connected to 
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the MCS PLCs. The valve positions are verified utilizing the 
MPV set of screens. This verification mode is used to perform 
step .11 of a generic waste transfer as listed in Section 2.1.1. 

3.2.4.8 MCS PLCs 

MCS inputs and outputs are used to verify the MPS PLCs. The 
MCS PLCs are verified per the logic diagram, "Route No. 1 PLC 
Operation Verification Mode Logic", Fig. 18, Appendix D, 
utilizing screens that are TBD. This verification mode is used to 
perform step: . I 5  of a generic waste transfer as listed in Section 
2.1.1. and requires that the equipment providing the PLC input 
and outputs are previously verified. 

3.2.5 Mode 1 Monitor Transfer/Flush 

Any tank farm operator at any MCS HMI can monitor the real- 
time status of the MCS utilizing the WTA mode of operation 
(Mode 0) described above. This operation is used to perform 
steps .27, .29 and .30 of a generic waste transfer as listed in 
Section 2.1.1. In addition to monitoring the automatic master 
pump shutdowns, the Operator may be required to manually 
shutdown one of six routes if any of the following events occur. 

3.2.5.1 Manual Leak Detection 

When a field Operator stationed at a leak detector that is not 
connected to the MCS alerts a control room Operator located at 
the 241-AZ-271 building that there is a leak, the control room 
Operator will shutdown that route by pulling a route specific pull 
switch located near the MCS HMI. Othenvise, if the alerted 
Operator is located at any of the MCS HMIs, the Operator, 
utilizing the WTA HMI screens, will shutdown the specific 
transfer route that the leak detector is associated with. After the 
shutdown, the control room operator will enter the leak detector 
state change into the HMI to communicate and document the 
cause of the route shutdown. 

3.2.5.2 Incorrect Valve Position Detection 

When a field Operator reports that a valve, which is not 
connected to the MCS, is in an incorrect position during a 
transfer, the control room Operator will shutdown that route in 
the same manner described in the preceding Section 3.2.5.1. 

3.2.5.3 Misrouting Detection 

When a HMI Operator determines that there is a waste transfer 
misrouting , the control room Operator may shutdown that route 
in the same manner described in the preceding Section 3.2.5.1 
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above. This operation is used to perform step .28 of a generic 
waste transfer as listed in Section 2.1.1. 

After completing a transfer or flush, the final step of the waste 
transfer process, step .33, is resetting the Waste Transfer route 
which de-selects all inputs and outputs associated with that route 
allowing the route to be reconfigured for a different transfer or 
flush. An Operator at any HMI accomplishes this utilizing HMI 
screens. 

3.3 Constraints and Boundary Condition 

3.3.1 

3.3.2 

The MCS HMI shall be able to be operated by color blind operators. 

Project W-3 14 HMIs shall integrate seamlessly with Projects W-211 and W-521 
HMIs. HMI screen symbology, legends and color coding shall be identical for each 
project to enable the same operators to operate each projects HMI. 

EXPXINGMPS P O W R  SUPPLY 
PUSHBUTTON II I I 
I I EXISTING 

MPS 
RELAYS 

TRANSFER 

INTERLOCK 

NEW 
MCS 

CST & LEAK 
DETECTION 

- 
NEW VLV 
POSITION 
SENSORS 

NEW LEAK 
DETECITON 
SYSTEMS 

TMACS DATA 
LINE 

Figure 7 “MCS MAJOR SYSTEM INTERFACES” 

Figure 7 illustrates the major system interfaces to the MCS System. The Project W-3 14 
“Project Interface Control Document (PICD) for Project W-3 14”, describes in detail the 
MCS System interfaces. 

3.3.3 All MCS functions identified, as safety class shall require no operator actions or 
interventions. The function shall be fully automatic requiring no operator input. 

3.4 Interfaces 

3.5 Operational Support Equipment 

The operational support equipment is listed in the following: 

3.5.1 Workstation furniture to support HMI compatible with existing furniture located 
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in the Instrument buildings and shift offices. 

Mouse, 21" video display minimum, keyboard to support Operator manipulation 
of the HMIs. 

Voice communication between all HMls through the use of the existing onsite 
telephone system. 

The TFLAN communication media shall be capable of supporting closed circuit 
television (CCTV) signals and voice transmission signals. 

3.5.1 

3.5.3 

3.5.4 

3.6 Critical Issues & Technologies 

3.6.1 The results of a Human Factors Engineering Evaluation and Verification Study 
will have an impact on the project design concept. 

4.0 SUPPORT CONCEPT DESCRIPTION 

4.1 Support Environment 

The support environment is existing onsite maintenance and procurement organizations 
which currently serves the Hanford Tank Farms. Existing Hanford shops, labs, warehouses 
are to be utilized to support the MCS. No new maintenance buildings are planned. 

4.2 Concept of Support 

4.2.1 Electrical Maintenance 

Electrical maintenance is to be performed by qualified electricians and/or 
instrument technicians. Their responsibilities include MCS wiring. Wiring 
materials are readily available from commercial suppliers in bulk quantities 

4.2.2 Electronics Maintenance 

MCS electronics are to be modular and plug-in to facilitate repairs by replacing 
failed parts with uninstalled plug-in spares that are stored onsite. 

Electronic Maintenance is to be performed by certified onsite lnstrumentkomputer 
technicians. If the maintenance requires an effort greater than parts replacement, 
the maintenance is to be performed by the offsite MCS supplier. A HMI shall he 
provided to give notification of PLC status via TFLAN. 

4.2.3 Software Testing and Maintenance 

A MCS System operator training system (described in Section 5.3) and test bed 
will assist programmers in the updating of MCS software, maintaining software 
configuration validation, and the diagnosing and remediation of software bugs. 
The test bed portion shall allow a user to: 

. Implement HMI changes per Software Quality Assurance Plan (SQAP) 

52 



RPP-6303 
Rev. 0 

procedures. 

Implement database and 06 changes per SQAP. 
Perform testing and other verification and validation activities. 

w/audit log showing usage. 

. Implement PLC logic program changes per SQAP. 

Perform reporting of all activities including testing and maintenance . 
The test bed shall be able to generate input signals to simulate any and all input 
points on the MCS, and it shall be able to monitor and record all output signals 
generated. The test bed shall he programmable via database. The test bed can also 
receive manual input signals from the training system instructor station. All MCS 
programming shall be developed and tested offline so as to not affect tank farm 
operations hy utilizing the test bed. 

Software maintenance is to be performed by qualified Systems Administrators 
and/or System Integrators. 

4.2.4 MCS Network Maintenance 

MCS network maintenance which includes the TFLAN network and the TMACS 
interface is to be performed by onsite telecommunications technicians. Spare cable 
materials are to be stored onsite. 

4.3 Constraints and Boundruy Conditions 

4.3.1 There are onsite Union agreements that allocate maintenance work among the 
trade unions. 

4.3.2 Concept of Maintenance 

4.3.2.1 

4.3.2.2 

Alarm rates of the MCS shall have an alarm rate time to satisfy 
the human factors requirements for a human-machine interface. 
Response Times of the MCS shall be less than or equal to the 
human factor requirements for a human-machine interface. 

4.3.2.3 Not Used. 

4.3.2.4 Mean-Time-to-Repair of the MCS shall be less than or equal to 4 
hours. 

The MCS shall perform self diagnostics and shall prevent any 
waste transfers from occurring if an equipment malfunction is 
detected. The initiating self diagnostics are manufacturer specific 
and depend on the design of the electronic components of the 
MCS. As a minimum, however, each digital or analog output 
module shall produce a specific output signal, that is 
configurable, when a system failure is detected by the output 
module, The output signal shall be confignrable as high, low, 
hold last value, or a specific value within the range of the output 
signal. 

4.3.2.5 
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4.4 

4.5 

4.6 

Interfaces 

Not applicable. 

Maintenance Support Equipment 

The maintenance support equipment, facilities, and resources except for the following new 
diagnostic equipment: 

4.5.1 MCS Operator Trainer provides an offline example of all the components of the 
MCS. This will provide rapid initial training for maintenance workers. 

Critical Issues & Technologies 

Not applicable. 

5.0 TRAINING CONCEPT DESCFUPTION 

The training concept for the MCS is the following: 

5. I 

5.2 

5.3 

New Tank Farm operating procedures shall 
specific list of new procedures shall be prepared when the design is defmed enough to do 
so. Procedure writing personnel may access the test bed described in 4.2.3 for access to all 
system functions. 

Existing Tank Farm operating procedures shall be modified to cover changes to the 
existing MPS System. The specific list of procedure modifications shall be prepared when 
the design is defmed enough to do so. 

Provide on-the-job training utilizing an MCS Training System (MTS) as described below 
and close personal supervision during the initial introduction of a new operator to the 
MCS. 

5.3.1 MTS General Requirements 

2 prepared to cover new equipment. The 

5.3.1.1 The MTS shall be off line, independent and duplicative of the 
MCS. 

The MTS shall be portable. The MTS's environment shall be 
indoors. 

The MTS shall consists of multiple Human-Machine Interface 
(HMI) desk-top PC's: operator stations and at least one 
instructor station. PLCs and VO, reflecting the current MCS 
design, will be mounted in Nema 12 enclosures. The HMIs and 
the PLCs are networked together via a separate Ethernet hub. (not 
TFLAN) 

The MTS operator stations shall provide the same human 

5.3.1.2 

5.3.1.3 

5.3.1.4 

54 



5.3.2 

5.3.3 

5.3.4 

RPP-6303 
Rev. 0 

machine interface as an actual MCS operator station as described 
in Section 3.0. The MTS PLCs shall run identical logic as 
described in Section 3.0. 

Generic YO with controlling CPU, mirroring the I/O of the MCS, 
collectively referred to as SIMCART, arc cable connected to the 
PLC equipment. 

The Instructor's station shall have the capability of running 
training scenarios from a database that will simulate each of the 
field inputs to the MCS and monitor each of the MCS outputs, 
for a given scenario. Responses may he recorded to assist 
training. 

In addition to all of the operations functionality provided by the 
MCS hardware and software, the MTS shall provide a sample of 
each MCS field device for maintenance personnel training and 
software development purposes. These field devices shall include 
a single leak detector system with a relay panel and sensors and 
two MCS interlock relays. The leak detector sensors shall be 
mounted in a container to which water can he added for 
simulating a leak. 

5.3.1.5 

5.3.1.6 

5.3.1.7 

MTS PLC Requirements 

There are duplicate MTS PLCs of the MCS mounted in multiple NEMA 12 
enclosures with window in the door to display the I/O module status LEDs. Each 
PLC will have appropriate equipment manufacturer and model numbers including 
I/O racks and modules. Each PLC will have an Ethernet communications module, 
which will allow the controller cards to talk directly to the HMIs. The PLCs shall 
also be wired to SIMCART (Section 5.3.1.5) and directly to each other through 
the I/O modules in order to simulate the field hard-wired shutdoun PLC-PLC link. 
A PLC panel will also house the auxiliary devices such as the Manual Shutdown 
Switches, the Ethernet huh and the 24VDC power supply. 

MTS HMI Requirements 

There arc multiple MTS HMIs: including operator stations and an instructor 
station, The operator station HMIs will he display clients and the instructor 
station will he a full license I/O server. The MTS instructor station communicates 
with the I/O server, which in turn communicates with the SIMCART for direct 
monitoring and control of the MCS via, input stimulation. The operator display 
clients exert monitoring and control of the MCS via the I/O server. The operator 
display clients will have the same screens and functionality as the MCS HMIs. 

MTS Simulation Requirements 

The operator HMIs will be used to select routes via the three methods of selecting 
a transfer: selecting a predetermined route, create the transfer by segment and 
create the transfer by PLC VO element. Once this is done the instructor will be 
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able to simulate various field conditions by initiating databases that run to control 
the SIMCART per training scenarios. The instructor station will act as the field in 
reference to the MCS. In this way, an instructor shall be able to control or 
manipulate each individual input to the MCS per a scenario. For manual 
operations, which are the majority of operations, the instructor shall act as the field 
operator by positioning valves, performing verifications, etc. Simulation will also 
include the automatic stopping of the appropriate transfer pump when leaks are 
detected or other shutdown conditions occur. 

5.3.5 MTS Integration Requirements 

The MTS HMIs and the MTS PLCs are networked together on an Ethernet LAN 
as separate nodes. This requires the setup of the Ethernet hub with the hardware 
address for each of the nodes. Once this is done, it will allow the instructor station 
HMI acting as the database server to directly monitor and control the PLCs via the 
SIMCART. The MTS HMIs will then be able to access the MTS PLC data via the 
LAN. 

5.4 MTS CD-ROM Based Trainer 

A CD based version of the MTS shall be provided. The CD-ROM shall contain the HMI 
screens of the MCS. A CD based simulation engine will serve I/O data similar to the 
SIMCART in Section 5.3.1.5. Users may take a “tour” of the MCS (nonsimulation mode) 
or run a transfer simulation. The scenarios will be limited duc to size and model contraints 
hut shall allow non-day to day users to familiarize themselves with the overall MCS. 

DEVELOPMENT CONCEPT DESCRIPTION 

The following describes the two phases of Project W-3 14 and the capabilities and configuration the 
new MPS System will have at the end of each phase. 

6.1 Phase 1 Description 

At the end of phase 1, the MCS will be able to perform in accordance with the following: 

. Existing leak detection devices remain in operation providing local indication of a 

Each new leak detection system installed by W-3 14 will provide a separate and 

Each new leak detection system and the existing MPS relay inputs are indicated as 

leak and provide inputs to the MCS via existing “ganged relays. 

. 
identifiable input to the MCS. 

. 
alarms on the MCS tank farm HMI. 

Each new individual le& detection system and the existing MPS relay inputs may 
be enabled or disabled (In Service or Out of Service states) at the MCS tank farm 
HMIs prior to or “Bypassed during a waste transfer. 

. Each input to the MCS will be selectable for six simultaneous waste transfers. 
Note this allows all MCS inputs for a tank farm that are not participating in a 

6.0 
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particular waste transfer to be disconnected from that waste transfer. 

. Each MCS input from one tank farm shall provide input to other tank farms by 
means of the TFLAN communications network. Through this method, each new 
individual leak detection system and existing MPS relay inputs are each indicated 
as alarms on all the tank farm HMIs. 

Transfer pump shutdown signals for each separate transfer (six total) are 
transmitted from PLC-to-PLC. This allows a waste transfer to continue if a MCS 
HMI or the TFLAN fails during a transfer. 

. Outputs from the MCS at each Tank Farm open the individual MCC contactor for 
each of the Tank Farms transfer pumps. Providing that only one of the shutdown 
signals for the six simultaneous routes is initiated, this event stops all waste 
transfer pumps that are connected to that particular waste transfer shutdown 
signal. The connection between the MCS outputs and each of the shutdown signals 
is done through the route selection process. 

. Each existing MPS relay input, leak detector input, and output to MCC are 
remotely verified from the HMIs. This reduces the number of farm entries 
required to perfonn a waste transfer. 

The new MCS will have a communications link with TMACS. This link will 
allow TMACS to have access to any and all data available from the MCS . 

6.2 Phase 2 Description 

During Phase 2, additional new leak detection systems, DST vapor space pressure and tank 
ventilation systems will be installed, replacing existing systems. Each of these new 
systems will be added to the MCS as individual inputs. At the end of Phase 2, the 
capability for the selection of transfer routes will he the same as in Phase 1 with additional 
flexibility because of the additional individual inputs. 

Existing MPS relay inputs not replaced by W-314 will continue to he inputted into the 
MPS as a single Existing MPS "ganged input. Those existing MPS relays that are not 
used will be disconnected and demolished. Any tank monitoring syslems and tank 
ventilation systems that are not replaced by W-3 14 will not he connected to the MCS 
installed by W-3 14. 

MANUFACTURING CONCEPT DESCRIPTION 

MCS equipment is readily available from commercial suppliers. No special manufacturing 
processes arc required. However, the SIMCART is proprietary technology available only from 
Fluor Federal Services, Richland, WA. 

VERIFICATION CONCEPT DESCRIPTION 

The verification of the MCS is accomplished at various stages during Phase 1 of the project. The 
following sequence describes the verification that will take place: 

7.0 

8.0 
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Phase 1 Design: 

1) The HMI screens and PLC logic will be tested as part of the Operator Trainer. This testing 
will include verifying that the required shutdown signals are initiated for all possible 
inputs. 

2) A MCS System Human Factors Engineering Evaluation shall he performed , Any changes 
that are required will be implemented prior to the end of design. 

Phase 1 Construction: 

1) Prior to installation in the field, all the PLCs/HMIs will be connected together to ensure 
they are integrated correctly and the appropriate information is displayed on the HMIs. A 
sampling of shutdown signals will be initiated to verify the system works correctly. This 
test is considered as the MCS Mock-up and will also be considered as the Acceptance Test 
Procedure (ATP) for the PLCs, PLC I/O, HMls, PLC-to-HMI communication and HMI-to- 
HMI communication. SIMCART technology using test databases (as opposed to training 
databases see Section 5.3.1.5) will be used to run test cases on the overall mockeup. 

Prior to any connection of a HMI or PLC to the HMI network, an ATP for the HMI-to- 
HMI network shall be performed. This will test all TFLAN components at an early point 
during construction. 

Perform an ATP at the completion of construction at each DST and MCS PLC/HMI 
location. This ATP will include testing all the: PLC field terminals including cordset wiring 
to external device wiring; external devices such as leak detectors, valve position switches 
and manual shutdown pull buttons; and any existing MCS functions associated with the 
newly installed external devices . 

Perform an OTP at the completion of construction at all the MCS PLC/HMI locations after 
HMIs, plug-in PLC cards, cordsets and system interconnections are installed. This OTP 
will test the whole MPS System together. 

2) 

3) 

4) 

9.0 INSTALLATION AND START-UP DESCRIPTION 

9.1 Installation and Start-up Environment 

9.1. I 

9.1.2 

9.1.3 

Permits shall be required for all excavations. 

Tank farms shall be available for operation at all times during construction 

Tank farm accessibility to Operations shall be maintained at all times during 
construction. 

Drawing configuration control shall be maintained in accordance with RPP-PRO- 
224, Rev 0, "Document Control Program Standards". 

9.1.4 

9.2 Installation and Start-up Sequence 

The following activities and their approximate sequence provide the logic of the MCS 
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installation and start-up 

9.2.1 Pre-construction Sequence 

1) 

2) 

MCS hardware and software procurement for Operator Trainer. 

Utilizing the Operator Trainer as a platform, develop the HMI and control 
system for the MCS. 

Onsite MCS Operator Trainer system test for configuration and Project 
Design Specification (PDS) verification. 

MCS Phase 1 Construction specification and drawings are issued for 
construction. 

3) 

4) 

9.2.2 Phase 1 Construction Sequence 

1) 

2)  

3) 

4) 

5 )  

MCS hardware and software procurement. 

Set up MCS operator training system and train operators. 

Phase 1 MCS onsite Mock-up Acceptance Test after material delivery. 

Install all HMI and PLC enclosures 

Install conduit and wire connecting PLCs to existing relays, alarm horn, 
manual MPS pull switches, and 120 volt power. Those tank farm PLCs 
that do not receive inputs from devices located in modified Pits will only 
have the f d a r e a  Existing MPS relay signal inputs. There will he no 
other inputs to connect to those PLCs until W-3 14 Phase 2 construction 
starts in that area or farm. 

Install MCS field hardware (YO boxes, terminal boxes, leak detectors, etc. 
including wiring) at those locations requiring valve pit modification 
needed to support newhpgraded waste transfer capability. 

New valve pit instrumentation will be connected to the terminal box as it 
is installed. 

From each MCS PLC enclosure new conduits and wire will be field 
installed to a terminal box which is located near the modified valve pit. 

Add new MCS relay outputs such that each transfer pump can be 
individually controlled and functionally test transfer pump interlocks. 
Interlocks will be temporarily jumpered during the MCS construction 
period allowing only the existing MPS System to operate for transfers that 
occur during this period. 

Tie the multiple MCS PLCs together using the PLC-to-PLC shutdown 
loop. 

6) 

7) 

8) 

9) 
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Install TFLAN with TMACS communication interfaces interconnecting 
the HMIs, PLCs, & TMACS . 

Break existing MPS tank f d a r e a  relay wiring and connect inputs to the 
MCS. This two wire connection will cover all existing leak detectors 
connected serially in the farm. 

Demolish and dispose of the above ground abandoned existing MPS 
relays, conduit, wire and leak detectors panels. 

Field verify Project W-3 14 drawings. 

Modify Project W-3 14 drawings to As-Built status 

9.2.3 Phase 2 Construction Sequence for each tank f ada rea :  

1) Phase 2 Construction specification and drawings for each tank f d a r e a  
arc issued for construction. 

All terminal boxes and interconnecting conduits and cables to the PLCs 
are installed. Phase 2 program configurations are entered into the PLCs 
and HMIs. Terminal box wiring and all new external devlces arc 
functionally tested and Phase 2 MCS configuration is verified. Note that 
at this point in the sequence, unconnected Existing MPS inputs arc placed 
in the “Out of Service” state. 

Each existing leak detector in W-3 14’s scope is replaced and connected to 
a terminal box as waste storage, route verification, waste transfer and 
Primary Ventilation instrumentation in a tank farm arc also replaced 
and/or connected. Note that at this point in the sequence, the new 
connected MCS inputs are placed in the “In Service” state. 

As the individual inputs to the existing MPS roll up relay in Phase I are 
cut over to the MCS in step 3) they are connected to the new PLC system 
and functionally tested. The majority of MPS inputs arc now individually 
addressable from any HMI. 

At Phase 2 completion the MCS configuration is functionally tested 

Demolish the existing MPS System. 

2) 

3) 

4) 

5 )  

6 )  

10.0 SYSTEM DECONTAMINATION AND DECOMMISSIONING (DSrD) 

It is not planned or anticipated that the MCS will become contaminated since the components 
reside outside the waste tanks and transfer pits. The MCS is not supposed to come into contact with 
the waste. Therefore, no special D&D is required and only normal disposal practices for electronic 
equipment arc anticipated. 
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APPENDIX A 

DRAWING B-221, 

MASTER PUMP SHUTDDOWN PHASE 1 

CONFIGURATION AT START OF ACCEPTANCE TESTING 
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APPENDIX A 
MASTER PUMP SHUTDOWN 

PHASE 1 
CONFIGURATION AT START OF ACCEPTANCE TESTING 

INTRODUCTION 

The following figures illustrate the planned MPS System Configuration at the start of W-3 14 
Phase 1 Acceptance Testing. They were derived from a CHG Drawing B-221, Rev. A, such that 
the drawing would fit within the PDC document. The drawing showed the breakdown of scope 
between Projects W-3 14, W-211, W-521 and the existing facility differing by colors. The 
following figures are presented in black and white since colors are not required to illustrate 
design concept. The legend is on Sheet A-3. 
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LEGEND: - EXISTING LINE - RCRA COMPLIANT 
(PIPE IN PIPE) a 

(CONNECTED TO CLEANOUT 
- EXISTING LINE 

EXISTING LINE 
(PIPE IN PIPE EXCEPT AT PIT) - EXISTING LINE 
(PIPE IN CONCRETE) c - PROPOSED LINES (BNFL) 5 

P - PROJECT W-314 ----- PROJECT W-314 (PHASE 11) - PROJECT W-211 - PROJECT W-521 - PROJECT W-523 

_i,- - DIRECTION OF SLOPE * LEAK OETECTION/LEVEL ELEMENT 

@-- COB BOX WITH SEALED SLURRY DRAIN 

MIXER PUMP (SHOWN AS GRAPHIC 
SYMBOL ONLY ON MPS HMI) @ 

@) TRANSFER PUMP 

FIG 

GANGED RELAY 
=G 

Fl 
NOT USED 

K-241 -AN-DRP 

K-241 -AN-SLP 

K-241-AW-1 

K-241-AW-PP 

-1 
-32 K-241-AW-SLP 

NOTES: 
1 .  CLOUDED AREA INDICATES NO EQUIPMENT 

CONNECTED TO THE MPS (PtiAsE 1) AND 
NO MPS HMI GRAPHICS (PHASE 1). 

2. NOT CONNECTED TO MPS PHASE 1 .  
CONNECTED TO MPS DURING PHASE 2 

3. GRAPHIC SYMBOL ONLY. 
NO FUNCTIONALIN 
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LEGEND: - EXISTING LINE - RCRA COMPLIANT r 
(PIPE IN PIPE) L - EXISTING LINE 

sp__ EXISTING LINE 
(CONNECTED TO CLEANOUT BOXES) 

(PIPE IN PIPE EXCEPT AT PIT) 
L 'J s - EXISTING LINE 

" 
[L 

(PIPE IN CONCRETE) - PROPOSED LINES (BNFL) - PROJECT w - 3 1 4  (PHASE 1) 

-I I I - PROJECT W-21 I - PROJECT W-521 - PROJECT W-522 - PROJECT W-523 

* EXISTING LEAK DETECTION 

w W-314 PHASE 1 LEAK DETECTION 

## W-314 PHASE 2 LEAK DETECTION 

w W-521 LEAK DETECTION 

0- - - 

PROJECT W - 3 1 4  (PHASE 11) 

COB BOX WITH SEALED DRAIN 

@) 
@ TRANSFER PUMP 

MIXER PUMP (HMI GRAPHIC SYMBOL ONLY) 

, P'T PRESSURE INDICATING TRANSMIUER 

GENERAL NOTES: 
1. CLOUDED AREA INDICATES NO EQUIPMENT 

CONNECTED TO THE MPS AND 
NO MPS HMI GRAPHICS. 

2. GRAPHICS TO B E  DONE BY W-211 

3. GRAPHICS TO B E  DONE BY W-521 

4. TCP/IP CONNECTION TO MCS. 

5. NOT IN SCOPE. 

6. INTERLOCK TO MCS. 

7 .  TENTATIVE TIE-IN LOCATION - FINAl 
LOCATION UNDER NEGOTIATION. 

a. DELETION FROM WTS UNDER NEGOTIATION 
WITH W-521 

9. ALL MECHANICAL, NO INSTRUMENTS 
CONNECTED TO MPS. 

FIG E-1 
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MATCHLINE #26 
SEE FIG B-19 
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APPENDIX D 
MONITORING AND CONTROL SYSTEM 

OPERATIONAL LOGIC DIAGRAMS 

INTRODUCTION 

The following logic diagrams were prepared utilizing the nomenclature in ANSVISA -S5.2-1976(R1992), 
“Binary Logic Diagrams for Process Operations”. A summary legend of symbols is presented in the 
following and is identical to the standard. 

The logic diagrams present only the operational philosophy of the MCS. It is not the control system logic 
necessary to implement the MCS. The absence or not of input signals causing a logic action is not 
addressed. See section 3.3 of ANSI/ISA-S5.2 for further explanation. 

The generic diagrams are software modules that are attached to the MPS loop. The specific equipment 
numbers of devices to be connected to the shutdown loops are presented in Appendix B. 

Word descriptions are provided for each logic diagram to assist in the understanding of the operational 
concepts. 
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APPENDIX S 

Human-Machine Interface (HMI) Screen Descriptions 

OVERVIEW 

Included in this appendix is a tree showing how all of the HMI screens interrelate to one another and a table of screen 
descriptions for each of the HMI screens. The table is in alphabetical order by filename. The table includes the filename 
and a brief description of the screen contents and functions. There is also a table for the mode status color coding and 
highlighting of the various screen objects. 

There arc several modes of operation: Transfer Route Select Mode, Transfer Route Setup Mode, Transfer Route Verify 
Mode (includes system valve position verify, manual valve position verify, system leak detector verify, isolated and 
ganged manual leak detector verify and system interlock relay verify) Waste Transfer Annunciator Mode, and Transfer 
Route Create Mode. Along with the graphic display screens showing tanks, in-farm piping, etc., are alarm information 
screens, system information screens and messages screens. 

Screens types are identified by a prefix: WTA (Waste Transfer Annunciator), TMS (Transfer Mode Screen), CBS (Create 
By Segments), etc. 

The TMS screens arc used to select, create, modify or delete a transfer route. The predetermined route must be selected 
before it can be added to the active transfer route list. A transfer route can be created by selecting mechanical elements, 
such as, valves, piping segments, pumps, etc., which is related to individual PLC I/O, such as, pumps, leak detectors, etc. 
Creating predetermined transfer routes is an off-line function performed at a shift supervisor access level or higher. Once 
created the transfer route is added to the predetermined route list. A predetermined transfer route can be modified by 
selecting mechanical elements. Lastly, a predetermined transfer route can be deleted if no longer found to be useful. 

The CBS screens are used to create a route for the predetermined route list by selecting the appropriate mechanical 
elements. This function is only available to shift supervisors or those possessing a higher level of access. The process 
starts with the selection of the source tank. The user is then given a list of the valid mechanical elements to select from, 
including the transfer and flush lines coming into and leaving the tank. The user then follows the piping out to the next pit 
or tank, which when selected may yield a new display of mechanical elements. 

Once the transfer route has been selected from the list of predetermined routes, it can be verified for valve positions, leak 
detector functions, input and interlock relay functions, etc. Once the function has been verified, its database record will 
reflect the new status. For any function, the status can also be changed to "bypassed", if needed. 

The verify MPS relays function allows the operator to apply a test signal to a selected MPS relay and observe the result. 
The verify system leak detectors function allows the operator to apply a test signal to a selected leak detector and observe 
the result. The verify MPS interlocks function is similar to the previous two functional tests, except the pump permissive 
status is monitored. The manual valve verify mode screens arc used to record manual verification that valves, without 
position sensor inputs to a M P S  PLC, are in the required position. The manual leak detector verify mode screens are used 
to record manual verification that the leak detectors have been successfully tested. The status of the function can then bc 
changed to "operator verified". 

The Waste Transfer Annunciator Mode screens arc arranged in a geographical hierarchy. These screens provide a view of 
the tank farms from a level of 200 East or 200 West, down to an individual tank. On these views, in the event of an MPS 
shutdown, the particular input that caused the shutdown can be determined. Also at the individual tank level, a 
"DETAILS" button will display the waste level, dome pressure, temperatures, motor status, etc. 

The Alarm Information screens arc used to display a list of all alarms generated by the HMI system. Information from the 
Alarms Information Screen can be exported to auxiliary software to be sorteddisplayed based on various parameters. 

s-2 
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The System Information screens are used to provide information on the HMI system, PLC communications and other 
system information that would not be used by an operator in the normal course of events. Access to these screens is 
permitted only at the Supervisor or Engineer level. 

The Message screens contain a brief, informative message to the operator and a "close the book" button that will remove 
the message from the screen. 
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SCREEN COLOR CODING 

For all equipment types, the color reflects that particular items state, depending if the HMI user is in the WTA mode or 
CBS mode (except PLC modules). 

Leak Detectors - All leak detectors are shown as a round button with the leak detector instrument number adjacent. If it 
is a system leak detector (connected to PLC 110): on (true input) = green, while off (false input) =white. If it is a manual 
leak detector (not connected to PLC 110) it will he green with a black “M’  in the middle. Any user can right click on the 
leak detector symbol to find the current status including: connected to PLC I/O, manual; out-of-service; in-service, 
unselected, selected, unverified and verified. All leak detectors are tested periodically and the results are posted in the 
PMS system. A leak detector is considered verified ifthere is an OK status in the PMS database. When a leak detector 
alarm is activated LD symbol flashes red for unacknowledged and is steady red for acknowledged. 

MPS Input Relays - All MPS input relays are shown on a list with the MPS input relay instrument number as the 
identifier. If it is a manual MPS input relay (not connected to PLC I/O) it will have an “M” in the middle. As MPS input 
relays also indicate leak alarms, the color coding is the same as that for leak detectors shown in Table S-1. In order to see 
more detailed information about the relay the user right clicks on the item. A pop up window appears which shows 
current status including: connected to PLC UO, manual: out-of-service; in-service, unselected, selected, unverified and 
verified. All MPS input relays are tested periodically and the results are unselected, selected, unverified and verified. All 
MPS input relays are tested periodically and the results are posted in the PMS system. A MPS input relay is considered 
verified if all leak detectors and other relays connected to it are tested and actuate the MPS input relay. 

Pipe -For a listing of the colors and states for pipe graphics see Table S-2. Pipe alarm is activated when associated leak 
detector alarm(s) is activated. When pipe alarm is activated: entire pipe segment symbol is red with flashing text for 
unacknowledged and is steady red for acknowledged. 

Valves - For a listing of the colors and states for valve graphic see Table S-3. Color-challenged operators, or any user for 
that matter, can obtain the current status on any valve including: connected to PLC UO, manual, out-of-service, in-service, 
unselected, selected, unverified, operator verified, QC verified and supervisor verified 

Pumps -For listing ofthe colors and states for pump graphics see Table S-4. Pump alarm is activated if pump power 
breaker is on the pump has not been selected for an active transfer or if the pump stops before the transfer is complete 

PLC Modules: the status ofthe PLC modules is shown only on the “PLC Status screens”. For a listing of the colors and 
states for PLC module graphics see Table S-5. The effects ofthe HMI user being in the WTA or CBS modes does not 
apply to the PLC modules as the “PLC Status” screens do not belong to either mode. 
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State 

Out of Service 

Unselected 

Selected 

No Alarm 

Alarm (unACKd @ HMI) 

Alarm (ACKd @ HMI) 

Bypassed 

Color Screens &Notes 

Black WTA 

White CBS 

Lt. Blue CBS 

Green WTA 

Flash Red WTA Note 2 

Solid Red WTANote 2 

Note WTA 
I I 

Note 1: When item is “BYPASSED” the border is white, the main color is based on other variables. 
Note 2: Either a leak detection or an instrnment failure cause an alarm. 

State Color 

Unselected White 

Selected Gray 

Selected Gray 

“Flow” Green 

Alarm (unACK’d @ H M I )  
Alarm (ACK’d @HMI) Solid Red 

Red with Flashing Text 

Screens & Notes 

CBS & WTA 

CBS Note 1 

WTANote  1 

WTA Note 2 

WTA Note 3 

WTA Note 3 
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State 

Out of Service 

Unselected 

Selected: Open port 

Selected: Shut port 

Operate: Open port 

Operate: Shut port 

Operate: Transition 

No Alarm 

Alarm (unACK’d @ HMI) 

Alarm (ACK’d @ HMI) 

Bypassed 

Jote 1: When item is “BYPASSED, 

Color Screens & Notes 

Black WTA 

Gray CBS 

Green CBS 

White CB S 

Green WTA 

White WTA 

Yellow (all ports) WTA Note 3 

Per port state WTA 

Flash Red WTA Note 2,3,4 

Solid Red WTA Note 2,3,4 

Note 1 WTA 

the border is white; the main color is based on other variables. 
Note 2: Two or more position sensors activated 
Note 3: No valve position sensor activated. 
Note 4: Valve position different than the position that was verified. 

Table S-4: Pump Color@) 

State Color Notes 

Out of Service Black WTA 

Unselected White CBS & WTA 

Selected Lt. Blue CB S 

Selected: Pump Gray WTA 
OffPower Off 
Selected: Pump Yellow WTA 
OfYPower On 
Selected: Pump On Green WTA 

Text 

Stopped 

Stopped 

Running 

Alarm (unACK’d @, I Flash Red WTA Stopped 

Alarm (ACK’d @ Solid Red Stopped WTA 

I I I I I 
Note 1: The text “PWR O N ’  is displayed; the main color remains unchanged. 
Note 2: The text “PWR OFF’ is displayed; the main color remains unchanged. 
Note 3: For manual pumps only. 

s-7 

Power Status Note 1 WTA PWR On 

Note 2 WTA PWR off 
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State Color 

Blank Black 

Running Green 

Fault Flash Red 

Screen 

PLC Status 

PLC Status 

PLC Status 

S-8 

.. 



GENERIC SCREEN COMMANDS, ICONS AND MESSAGE LINES 

? (Displsycd i n  i i ic i i i i  bar at top o f  screen) ~~ Displays the input to (lie CPU, S I I C ~  ;is t ioi i i  t i le 
coiiipiitcr kc>honrd o r  an 011 screen slider. 

! (Displayed iii i i ic i i i i  txir at top o f  scrccii) ~ Displays the output from t l ic  CPU, siicli as alarms 

f(x) (2"" i i ic i i i i  bar at top of screen) ~ Displays Inst activated nlatnii 

B o t t o m  le f t  - Displnys a description o f  the ico i i  \vlicrc LIic ci~rsoi- i s  positioned 

B o t t o m  middlc right - I)isplays the current pngc t i t le 

Pr in t  Page ~ Prints the current ly  \'ic\\cd page to tlic pr inter o r  ;I t i l e  

Select Pngc ~ ~ T l i i s  button \\ill provide ;I dropdo\vii i i i c i i i ~  of:iIl n v d i b l c  scrcc~is.  Only tliosc 
scrcciis to \ \ l i ic l i  t l i c  user has been given :icccss \\ill bc avni lablc for sclcct ioi i .  Dcfiiult IS ;~cccss 
to :ill scrcciis. 

Previous P;igc ~ RcttIri is tlil: user t o  the last screen \'icwcd before t l ic ciirrciit scrccii. 

Present Users ~ ' l ' l i is but ton displays a lorm indicnt ing the prcscnt users logged into thc systcm. 

Ackno\vlcdgc all Alariiis ~ This button acknowlcdgcs all iinackno\\lcdgcd :iI;iriiis on the 
displayed page. Alarm. Hardware. or S r i m m i i n .  



Citcct Kcrncl -Th is  button opens l l ic  Citcct Kemcl (displayed onl!, on thc adiniti page) 

Silence P'iiriii Horn - Silcnccs tllc audible :~Iariii in the specified Fn1-111. 
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CBS-219s 

CBS-242A 

No. I Screen I HMI Screen Descriution 

- -  
element (segment) lists is via TMSOI. Current route being created is displayed. 
Create By Segment 219-S Liquid Waste Drain Screen displays a graphic showing all 
available segments for the facility. It also shows the selected waste transfer namehumher, 
pump and the 219-S-102 collection tank and the line leading to the 244-S receiver vault. 
Screen also shows an Encasement Valve Position key and the Valve Position Key. The 
operator can go to the next level of detail by clicking on the item of interest and the 
appropriate screen is displayed. 
Create By Segment 242-A Evaporator Screen displays a graphic showing all available 
segments for the evaporator. It also shows the selected waste transfer namehumher, pump 
and a detailed evauorator graphic. The operator can go to the next level of detail by clicking 

Filename I 
I ADMIN IAdmin Screen shows buttons to add or edit users and change password as well as a 

- 

- .  
Ishutdo\$ n bunon Additional functions TBD 

1 HARDWARE 1 Hardware Screen shorrs all x t i r  c ncknorr Icdgcd .and unacknorr 1cdgc.d hardnarc Jlarnx 

. -  - .  - .  - 
segments for the catch station and the selected waste transfer namehumher, pumps lines a n d  
pits involved. Screen also shows an Encasement Valve Position key and the Valve Position 
Key. The operator can go to the next level of detail by clicking on the item of interest and 

I I 
2 1  ALARM 1 Active Alarms Screen shows the current active acknowledged and unacknowledged alarms 

24 

25 

- I I with the most recent alarms at the top of the list. 
ILOGIN Screen shows the screen where system operators will log into and out of the LOGIN 

. -  . .  -~ ~ 

segments for the vent station. It also shows the selected waste transfer name/numher, the 
valve pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
200 East Create By Segment Screen shows the hierarchy of all 20OE elements connected 
to MPSS. Access to tank fann mechanical element (segment) lists is via CBSOl. 
200 West Create By Segment Screen shows the hierarchy of all 200W elements connected 
to MPSS. Access to tank farm mechanical element (segment) lists is via CBSOl. 

CBS-2E 

CBS-2W 

I system. 
3 1  SUMMARY /Alarm Summarv Screen shows a comulete histow of all alarms, as well as. when they 

loccurred and when they were acknowledged. 
ICreate a Transfer by Segment Selection Screen shows access to tank farm mechanical 23 I CBSOl 

- I on the item of interest andthe appropriate screen is displayed. 
I Create By Segment 244-S Catch Station Screen displays a graphic showing all available I CBS 244s 

lthe appropriate screen is displayed. 
I Create Bv Segment Diversion Box 6241-A Screen displays a graphic showing all available I CBS6241A . _ .  
segments'for the diversion box. It also shows the selected waste transfer n a m e h n h e r ,  the 
valve pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 

I level of detail by clicking on the item of interest and the appropriate screen is displayed. 
ICreate By Segment Vent Station 6241-V Screen displays a graphic showing all available I CBS6241V 
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29 

30 

No. 1 Screen I HMI Screen Description 

- 
A-A and i 4  1 -A-B, new waste transfer predetermined route name/numberbeing constructed 
and a graphic display of the tank f m  showing all available lines, valve pits, pumps etc. 
Items are selected by the user operator clicking on a particular item, either on the listing or 
on the graphic item. Once a particular item has been selected, it is can be added to or deleted 
from the new predetermined transfer route. Items on the graphic that are selected for this 
particular transfer will be displayed in an emphasized manner. Items that are available but 
not selected are displayed in an non-emphasized manner. Screen also shows valve position 
key. The operator can go to the next level of detail by clicking on the item of interest and 
the appropriate screen is displayed. This screen will be deleted in Phase 2, 
Create By Segment 241-A-350 Drainage Lift Station Screen displays a graphic display of 
the lift station showing all available segments. Screen also shows the Valve Position Key. 
The operator can go to the next level of detail by clicking on the item of interest and the 
appropriate screen is displayed. 
Create By Segment Tank Farm AN Screen displays the selected waste transfer 
namehumber and a graphic display of the Tank farm showing all available segments. See 
CBS A screen description for further discussion. 
Create By Segment Valve Pit 241-AN-A Screen displays the selected waste transfer 
namehumber and a graphic display of the valve pit showing all available segments and 

CBS-A350 

CBS-AN 

CBS - AN-A 

1 Filename I 
CBS A 26 I I Create Bv Seement Tank Farm A Screen displays the 204-AR Building, Valve Pits 241- 

- -  

CBS-AN-I 

~- 
name/number and a graphic display of the valve pit showing all available segments and 
devices, See CBS A screen description for further discussion. 
Create By Segment Tank 241-AN-101 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer name/number, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 

- 
Idevices. See CBS sdreen description for further discuss&. 

I CBS AN B ICreate Bv Seement Valve Pit 241-AN-B Screen displays the selected waste transfer 31 

- -  

CBS-AN-3 

segments'for &e tank and the selected waste transfer &e/number, pumpslines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AN-103 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namelnumber, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can EO to the next level 

I of detail by clicking on the item of interest and the appropriate screen is-displayed. 
I Create Bv Segment Tank 241-AN-102 Screen displays a graphic showing all available I CBS AN 2 

CBS-AN-5 

segments for the tank and the selected waste transfer namehumber, pumps lines and pits 
involved, Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AN-105 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namehumber, pumps lines and pits 
involved. Screen also shows the Valve Position Kev. The ouerator can 90 to the next level 

- 
lof detail by clicking on the iteni of interest and thc appropriate scrcen is displu\.ed. 
ICrcate By Segment Tank 241-AN-I04 Screen displays a gnphic shoning all available I CBS-,AN--I 

L ~~~ ~ ~ . ~ . ~  ~~~~~ ~ ~~ 

(of detail by clicking on the item of interest and the appropnatc screen is displayed -t CBS - -  AN 6 ICreate By Segment Tank 241-AN-106 Screen displays a graphic sho\ving all mailabl: 
segments for the tank and the selected waste transfer name/number, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate Screen is displayed. 

s-12 
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Screen 
Filename 

CBS-AN-7 

CBS-AP 

CBS-AP-VP 

CBS-AP - A 

CBS-APFP 

CBS-@-I 

HMI Screen Description 

Create By Segment Tank 241-AN-107 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer name/number, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank Farm AP Screen displays the selected waste transfer 
namehumber and a graphic display of the Tank farm showing all available segments. See 
CBS A screen description for further discussion. 
Create By Segment Valve Pit 241-AP displays the selected waste transfer namehmber 
and a graphic of the valve pit sbowing all available segments and devices. See CBS-A 
screen description for further discussion. 
Create By Segment Valve Pit 241-AP-A Screen displays the selected waste transfer 
namehmber and a graphic display of the valve pit showing all available segments and 
devices. See CBS A screen description for further discussion. 
Create By Segment Flush Pit 241-AP Screen displays a graphic of the flush pit showing 
all available segments and devices. It also shows the selected waste transfer name/number, 
the valve pit and which connection areas, tanks and pits are involved. Screen also shows the 
Valve Position Key. The operator can go to the next level of detail by clicking on the item of 
interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AP-101 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namehumber, pumps lines and pits 
involved. Screen also shows the Valve Position Kev. The ouerator can go to the next level - 

\of detail bv clicking on the i t m  ofintcrest and the appropriate screen is displqed 
ICreate Bv Segment Tank 241-AP-102 Screen disola\s a graphic sho\\inr all a~ailablc CBS AP 2 - -  

CBS-AI-3 

CBS-AP - 4 

I _  .~ - _  - 
segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AP-103 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer name/number, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AP-104 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Kev. The operator can go to the next level - I of detail by clicking on the item of interest and the appropriate screen is displayed. 

ICreate Bv Segment Tank 241-AP-105 Screen disulavs a graphic showing all available CBS AP 5 - -  

CBS-AP-6 

" I  _ .  - -  - 
segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AP-106 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Kev. The ooerator can 90 to the next level - ~~~ ~ ~ ~ ~~~~ ~ ~ 

lof detail bv clicking on the item of intcrcst and the ippropriatc scrcr'n is displaved 
ICreate Bv Seement Tank 241-AP-107 Screen disoh\.s a rnohic showing all a\.ailabls CBS AP 7 - -  

CBS-AF-8 

I _  I~ I .  - 
segments for the tank and the selected waste transfer name/number, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AP-108 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namelnumber, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clickingon the item of interest and the appropriate screen is displayed. 
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- -  

CBS-AWB 

Screen I HMI Screen Description 

- _  & ,  

name/number and a graphic display of the valve pit showing all available segments and 
devices. See CBS A screen description for hrther discussion. 
Create By Segment Valve Pit 241-AW-B Screen displays the selected waste transfer 
namdnumber and a graphic display of the valve pit showing all available scgments and 

Filename I 
CBS AW I Create By Segment Tank Farm AW Screen displays the selected waste transfer 

- 

- . -  
Iname/number and a graphic display of the Tank fa& showing all available segments. See 

- 
all available segments and devices. It also shows the seiecte: waste transfer n&e/number, 
the valve pit and which connection areas, tanks and pits are involved. Screen also shows the 
Valve Position Key. The operator can go to the next level of detail by clicking on the item ol 

1 CBS A screen description for further discussion. 
CBS AW A ICreate Bv Seement Valve Pit 241-AW-A Screen disolavs the selected waste transfer 

- -  

CBS - -  AW 2 

segmentsfor the tank and the selected waste transfe;n&e/nimber, pumps iines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AW-102 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 

- 
Idevices. See CBS 

CBS AWFP I Create By Seement Flush Pit 241-AW Screen displays a graphic ofthe flush pit showing 
screen description for fu&er discussion. 

- -  

CBS-AW-5 

. .  _ _  
segmentsfor &e tank and the selected waste transfer namehumber, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AW-105 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Kev. The ooerator can eo to the next level 

- - I interest and the appropriate screen is displayed. 
CBS AW 1 ]Create By Seement Tank 241-AW-101 Screen displays a graphic showing all available 

- -  

CBS-AY-2 

segments'for ;e tank and the selected waste transfir n&ne/hmber, pumps-lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AY-102 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 

I of detail by clicking on the item of interest and the appropriate screen is displayed. 
CBS - AW-3 I Create By Segment Tank 241-AW-103 Screen displays a graphic showing all available 

segments for the tank and the selected waste transfer name/number, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level - I of detail by clicking on the item of interest and the appropriate screen is displayed. 

CBS AW 4 1 Create By Seement Tank 241-AW-104 Screen displays a graphic showing all available 

L 
~~~ ~ ~ ~~ ~~ ~ ~~ ~~ ~ 

lof detail by clicking on the item of interest and the appropriate screen is displayed. 
CBS - -  AW 6 ICreate By Segment Tank 241-AW-106 Screen displays a graphic showing all available 

segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 

Iofdetail bv clicking on the itcm of interest and thc appropriate scrccn IS dlsplaycd 
]Create By Seement Tank Farm A\' Screen displays thc selcctcd tvaste trmsfcr 

- 

CBS AY . -  - 
Inamehumber and a eraohic disolav of the Tank farm showing all available segments. See 

I ,  - - I CBS A screen description for further discussion. 
ICreate Bv Seement Tank 241-AY-101 Screen displays a graphic showing all available CBS AY 1 
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46 

Screen HMI Screen Description 
Filename 
CBS-42 Create By Segment Tank Farm AZ Screen displays the selected waste transfer 

namehumber and a erauhic disulav of the tank f m  showing all available seements. See 
I _  ~~ I - I CBS A screen description for further discussion. 

1 CBS AZ A /Create Bv Seement Valve Pit 241-AZ-A Screen disulavs a grauhic showing all available - -  . -  . .  - _  - 
segments for the valve pit. It also shows the selected waste transfer namehmber,  the valve 
pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position kev and the Valve Position Kev. The ouerator can eo to the nex 

I 

Ils\cI ofdctail b! clicking on the itcni of intercst and thc appropriafc scrcen is dispIa\sd 
ICreate Bv Seement Tank 241-AZ-101 Scrcen disulms a rranhic showinr all a\;LiIabls I CBS AZ I 

49 

- -  " -  ~~ 1 .  I 

segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank 241-AZ102 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer namehmber,  pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 
of detail by clicking on the item of interest and the appropriate screen is displayed. 
Create By Segment Tank Farm SY Screen displays the selected waste transfer 
namehumber and a graphic display ofthe tank farm showing all available segments. See 
CBS A screen description for further discussion. 
Create By Segment Tank 241-SY-101 Screen displays a graphic showing all available 
segments for the tank and the selected waste transfer name/number, pumps lines and pits 
involved. Screen also shows the Valve Position Key. The operator can go to the next level 

CBS-Ai-2 

CBS-SY 

CBS-SY-l 

I of detail by clicking on the item of interest and the appropriate screen is displayed. 
ICreate By Segment Tank 241-SY-102 Screen displays a graphic showing all available I CBS-SY-2 

l l  segments for the tank and the selected waste transfer namehumber, pumps lines and pits 
involved. Screen also shows the Valve Position Kev. The ouerator can YO to the next level - 

/of dctail by clicking on tho item of intercst and thc appropriats scrcsn IS displa\ed 
/Create Bv Seement Tank 241-SY-103 Screen disuIa\s a xrauhic sho\rinp a11 a\nilabls I CBS SY 3 
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No. Screen 
Filename 

CBS-SYFB 

50 CSDO 1 

HMI Screen Description 

Create By Segment Flush Pit 241-SY-B Screen displays a graphic showing all available 
segments as well as the selected waste transfer namehumher, the valve pit and which 
connection areas, tanks and pits are involved. Screen also shows an Encasement Valve 
Position key and the Valve Position Key. The operator can go to the next level of detail by 
clicking on the item of interest and the appropriate screen is displayed. 
Compare SourcdDestination Screen displays the following: 
Waste flow rate from Source tank 
Running total of flow from Source tank (based on calculations for Phase 1) 
Source tank transfer pump speed (if pump powered by variahle speed drive) 
Source tank dome pressure 
Destination tank dome pressure (Phase 2) 
Total Flow Setpoint for Selected Transfer 
Total difference in flow (Source - Destination) 
Selected waste transfer namehumher. 
The following huttons are available: 
RESET Total (3) allows the user with the appropriate access level to reset the totalized 
flow to zero. 

79 

80 

81 

82 

83 

PLC-242A 

PLC-AN 

PLC-AP 

PLC-AW 

PLC AYAZ 

A Farm PLC Screen displays the status of the PLC racks and modules, as well as, the 
HMI’s. Buttons are shown for accessing other PLC screens. 
AN Farm PLC Screen displays the status of the PLC racks and modules, as well as, the 
HMI’s. Buttons are shown for accessing other PLC screens. 
AP Farm PLC Screen displays the status of the PLC racks and modules, as well as, the 
HMI’s. Buttons are shown for accessing other PLC screens. 
AW Farm PLC Screen displays the status of the PLC racks and modules, as well as, the 
HMI’s. Buttons are shown for accessing other PLC screens. 
AY and AZ Farms PLC Screen displays the status of the PLC racks and modules, as well 

X3 

- 
as, the HMl’s. Buttons arc shotvn for accessing other PLC screens. 
Operator/Trainer PLC Screen displays the status of the PLC racks .and modulus. as w l l  
as, the 1IMl’s for thc operator/tninvr. 
200 West PLC Screen displays thc status ofthc PLC rack.; and modules, as \\ell as. the 
HMl’s. Buttons are shonn for accessing other PLC screens. 

PLC-OT 

PLC-2W 
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No. I Screen HMI Screen Description 
Filename I 

86 I SFVOl ISystem Function Verifv Screen displays the selected waste transfer name and number, and 

SFVCOB 

the cwen t  summary status ofthe system leak detectors, the MPS Relays and MPS 
Interlocks. The following buttons allow selecting a screen to perform these functions: 
MPS Relays Inputs takes the user to the MPS Relays Screen (SFVRLY). 
MPS Connected Devices takes the user to the System Connected Devices Screen 
(SFVMCD) . 
MPS Monitored Valves takes the user to the System Monitored Valves Screen (SFVVPV). 
MPS Manual COBs takes the user to the System Manual COBs Screen (SFVCOB). 
MPS Leak Detectors takes the user to the System Leak Detectors Screen (SFVLD). 
Manual Valves takes the user to the System Manual Valves Screen (SFVMVP). 
Encasement Valves takes the user to the System Encasement Valves Screen (SFVEVP). 
Pump Interlock Relays takes the user to the System Pump Interlock Relays Screen 
(SFVINTLK). 
PLC Inputloutput Test takes the user to the System PLC Inputloutput Test Screen 
(SFVPLC). 

There are also "indicator lights" for the summary status of the System Leak Detectors, the 
MPS Relays and the MPS Interlocks. Green indicates verified, Red indicates unverified and 
Gray indicates not in route. 
System Function Verify Manual Leak Detector Screen displays the selected waste 
transfer name and number. current summary status ofthe system Manual leak detectors. 

I Screen also shows buttons'to verify Manual Leak Detectors. 
I SFVEVP I Svstem Function Verifv Encasement Valves Screen displays the selected waste transfer 

SFVINTLK 

SFVLD 

SFVMCD 

SFVMVP 

SFVPLC 

. .  
name and number, the name and number of the Encasement Valve and the current summay 
status of the Encasement valves. Screen also shows buttons to verify Encasement Valves 
System Function Verify Interlock Relays Screen displays the selected waste transfer namf 
and number, the name and number of the Interlock Relay and the current summary status of 
the Interlock Relays. Screen also shows buttons to verify the Interlock Relays. 
System Function Verify MPS Leak Detectors Screen displays the selected waste transfer 
name and number, the name and number of the MPS Leak Detectors and the current 
summary status of the system leak detectors. Screen also shows buttons to verify the MPS 
Leak Detectors. 
System Function Verify MCD Relays Screen displays the selected waste transfer name 
and number, the name and number of the MCD Relay and the current summary status of the 
MCD Relay. Screen also shows buttons to verify the MCD Relays. 
System Function Verify Manual Valve Screen displays the selected waste transfer name 
and number, the name and number of the manual Valve and the current summary status of 
the Manual Valves. Screen also shows buttons to verify the Manual Valves. 
System Function Verify PLC Inputloutput Screen displays the selected waste transfer 
name and number. and the currcnt summary status of the PLC Inputloutput Test screen. 
1Scrcr.n also shows buttons to v m f y  the PLC Input/Output Tcst 
[System Function Verifv MPS Relay Screen d~splavs thc sclectcd w s t e  transfer xamc and I SFVR1.Y 

95 

I Inumber. the name and number of the-MPS Relav-and the current summaw status of the MPS 

transfer name and numbkr, the name and number of thc MPS Monitored Valves and the 
current summary status of the MPS Monitored Valves. Screen also shows buttons to verify 
the MPS Relays. 
Page 1 of example of overall checklist for setting up a transfer route. STEPS-1 

~~ ~ ~ ~ 1 Relay Verification. Screen also shows buttons to verify the MPS Relays. 
I Svstem Function Verifv MPS Monitored Valves Screen disolavs the selected waste 1 S F W P V  
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Screen 
Filename 
STEPS-2 

PLC MAIN 

TMSOl 

TRN - AN-A 

TRN - A N B  

- 
No. HMI Screen Description 

Page 2 of checklist for setting up a transfer route. 

System Information Screen displays the status of various portions of the system and allows 
the user to make system wide changes. This screen and other system screens accessed 
through this screen are available only to selected groups of users, based on access level. 
The following buttons are available: 
PLC accesses various screens related to PLC status (PLC_242A, PLC-AN, PLC-AP, 
PLC-AW, PLC-2W, PLC-SY and Operator Trainer PLC). 

Main Menu returns to the top screen (Mainmenu). 
Transfer Route Mode Screen allows the selection, verification, creation, deletion andor 
modification of waste transfer routes. This screen displays the selected waste transfer name 
and number as well as the current displayed route. If a name not yet assigned, the name 
shown is "Available". There are the following buttons: 
Select Predetermined Route button allows the user to select from the Predetermined 
Transfer Routes list. This is the only way to select a route. 
Create New Transfer Route button takes the user to the Create By Segment Screen 
(CBSOI). 
Activate Selected Route button adds the selected Predetermined Route to the Active Waste 
Transfer Routes list, provided there is an "Available" slot. 
Verify Current Active Route button is enabled only when a predetermined transfer route 
has been selected and activated by the operator. When this function is selected, the 
appropriate active transfer route screen (1-6) appears, allowing the operator to verify all of 
the mechanical elements: leak detectors, valves, MPS relays, etc. 
Modify Selected Route button is enabled only when a predetermined transfer route has been 
selected but not activated by the operator. This function allows the user to modify the 
selected predetermined transfer route by adding or deleting mechanical elements (including 
route segments) or PLC UO elements. The user is taken to the Create By Segment Screen 
(CBSOl). 
Delete Route button is enabled only when a predetermined transfer route has been selected 
hut not activated by the operator. When this function is selected, the selected predetermined 
transfer route may be deleted by the user with the appropriate access level. The user is 
asked to confirm the deletion. 
Return to Main Menu takes the user to the top screen (MainMenu). 
Deactivate route deactivates an active route from the current active route list. 
Disable Route disables selection of a predetermined waste transfer route. 
Enable Route enables a predetermined waste transfer route that had been previously 
disabled. 
Valve Pit 241-AN-A Trainer Screen. This screen displays the AN-A Valve Pit for the 
Trainer/Instructor. This screen also displays all active waste transfers (1-6) and valve 
position keys. 
Valve Pit 241-AN-B Trainer Screen. This screen displays the AN-B Valve Pit for the 
TrainerAnstructor. This screen also displays all active waste transfers (1-6) and valve 

- 
96 

- 

- 
99 

lposition keys. 
TRN-MAIN I MAIN Trainer Screen. This screen displays the Main screen for the Trainerfinstructor. 

s-18 
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108 
- 

HMI Screen Description 

S-19 

~ ~~ ~ 

TRN-242A 

TRN-244s 

TRN-6241A 

. I ,  
namehumber, pump and the 2 19-S-102 collection tank and the line leading to the 244-S 
receiver vault, Screen also shows an Encasement Valve Position key and the Valve Position 
Key. The operator can go to the next level of detail by clicking on the item of interest and 
the appropriate screen is displayed. 
242-A Evaporator Trainer Screen displays the selected waste transfer namehumber, 
pump and a detailed evaporator/cIystallizer graphic. The operator can go to the next level of 
detail by clicking on the item of interest and the appropriate screen is displayed. 
2 4 4 3  Catch Station Trainer Screen displays the selected waste transfer namelnumber, 
pump lines and pits involved. Screen also shows an Encasement Valve Position key and tht 
Valve Position Key. The operator can go to the next level of detail by clicking on the item 01 
interest and the appropriate screen is displayed. 
Diversion Box 6241-A Trainer Screen displays the selected waste transfer nameinumber, 
the Diversion Box and which connection areas, tanks and pits are involved. Screen also 
shows the Valve Position Key. The operator can go to the next level of detail by clicking on 

Filename 1 
Mainmenu I Top Screen. At this screen the operator can select from several different modes. 

- 

TRN-2E 

The System Info Screen (PLC M&) is available only if the user has an appropriate access 
level. 
All alarms are always active and can be viewed on the alarm summary screen. 
The following mode selections are available: 
Waste Transfer Annunciator button displays the Waste Transfer Annunciator Site Screen 
(WTAO 1) 
Transfer Mode Select button displays the Transfer Mode Screen (TMSOI). 

Compare SourcelDest Flow button displays the Compare Source and Destination Flow 
Mode Screen (CSDOI) 
Auxiliary Functions button displays auxiliary functions which can be selected such as turn 
the printer on or off, dc .  (TBD) 
Svstem Info Screen button disolavs the Svstem Information Screen (PLC-Main). 

vent pit and which connection areas, tanks add pits are involved. Screen also shows the 
Valve Position Key. The operator can go to the next level of detail by clicking on the item ol 
interest and the appropriate screen is displayed. 
200 East Tank Farms Trainer Screen displays the selected waste transfer namdnumber 
and indicates which Tank Farm(s) are involved. The operator can go to the next level of 
detail by clicking on the area of interest and the appropriate screen is displayed. 
TR-A has details of A farm valve pits. 
TR-AN bas details of AN farm and valve pits. 
TR-AF’ has details of AP farm and valve pits. 
TR-AW has details of AW farm and valve pits. 
TR-AY has details of AY farm and pits. 
TR-AZ has details of AZ farm and pits. 
TR-242A has details of 242-A building. 
TR 204AR has details of 204-AR Building. 
TRy6241A has details of Diversion Box 6241-A. 
TR 6241V has details of Vent Station 6241-V. 

. ,  I Exit to Login Screen takes the user to the login screen 0. 
1219-S Liouid Waste Drain Trainer Screen disnlavs the selected waste transfer TRN-2 19s 

- - 
Ithc i tmi  of interest and the appropriate scrccn is displa! cd 

TRN 6241V (Vent Station 6241-V Trainer Screen displavs thc selcctcd w s t e  transfer nilmc number. t h ~  
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detailed valve pit graphic and which conn&ting areas, tanks and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 
appropriate screen is displayed. 
Valve Pit 241-AP-A Trainer Screen displays the selected waste transfer name/number, a 
detailed valve pit graphic and which connecting areas, tanks and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 
appropriate screen is displayed. 

TRN-AP-A 

s-20 
I 
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No. Screen 
Filename 
TRN-2W 

TRP-A 

T R N P 3 5 0  

HMI Screen Description 

200 West Tank Farms Trainer Screen displays the selected waste transfer name/number 
and indicates which Tank Farm(s) are involved. The operator can go to the next level of 
detail by clicking on the area of interest and the appropriate screen is displayed. 
TR-244s has details of 2444  catch station. 
TR SY has details of SY farm and pits. 
241-A Tank Farm Trainer Screen displays the 204-AR Building, Valve Pits 241-A-A and 
241-A-B, selected waste transfer name/number and indicates which connecting areas, tanks 
and pits are involved. The operator can go to the next level of detail by clicking on the item 
of interest and the appropriate screen is displayed. Screen also shows valve position key. 
This screen will be removed during Phase 2. 
241-A-350 Drainage Lift Station Trainer Screen displays the selected waste transfer 
name/number, pump lines and pits involved. Screen also shows the Valve Position Key. Th, 
operator can go to the next level of detail by clicking on the item of interest and the 

- I next level of detail by clicking on the item df interest and the appropriate screenis displayed 
I Tank 241-AN-103 Trainer Screen displays the selected waste transfer name/number, the I TRN AN 3 

TRP-AN 

I _ .  - -  
ltank and which connecting areas, tanks and pits are involved. The operator can go to the 

appropriate screen is displayed. 
241-AN Tank Farm Trainer Screen displays the selected waste transfer name/number and 
indicates which connecting areas, tanks and pits are involved. The operator can go to the 

lnext level of detail by clicking on the item of interest and the appropriate screen is displayed 
1 TRNAN-4 /Tank 241-AN-104 Trainer Screen displays the selected waste transfer name/number, the 

TRN-AN-1 

TRP-AN-2 

next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AN-101 Trainer Screen displays the selected waste transfer name/number, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AN-102 Trainer Screen displays the selected waste transfer namehmber,  the 
tank and which connecting areas. tanks and pits are involved. The operator can go to the 

- 
Incxt I c \d  ofdetail by clicking on thc item of interest and tho appropriate screcn is displqcc 
ITank 241-AN-I06 Trainer Screen displays the sclected \vaste transfer namwnumbzr. thc I T R N  AN 6 

-~ 

TRN-AN-5 

- -  I ltank and which connecting areas, tanks-and pits are involved. The operator can go to the 

tank and which connecting areas, tanks and pits are involved. The operator can go to thc 
next level of detail by clicking on the item of interest and the appropriate screen is displayec 
Tank 241-AN-105 Trainer Screen displays the selected waste transfer name/number, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 

lnext level of detail by clicking on the item of interest and the appropriate screen is displayec 
I TRN AN 7 (Tank 241-AN-107 Trainer Screen disulavs the selected waste transfer name/number, thc . ._ . . .. . ~ - -  

TRP-AP 

I _  
~ ~~~~~~ 

tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayec 
241-AP Tank Farm Trainer Screen displays the selected waste transfer name/number and 
indicates which connecting areas, lines, leak detectors, tanks and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 

1 appropriate screen is displayed. 
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- 

TRN-AI-1 

TRN-AP-2 

flush pit graphic and which connecting areas, tanks and pits are involved. The operator can 
go to the next level of detail by clicking on the item of interest and the appropriate screen is 
displayed. 
Tank 241-AP-101 Trainer Screen displays the selected waste transfer namehumber, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AP-102 Trainer Screen displays the selected waste transfer namehumher, the 
tank and which connecting areas, tanks and oits are involved. The ooerator can ao to the 

I I Filename I 
I TRN APFP I AP Flush Pit Trainer Screen displays the selected waste transfer namehumber, a detailed 

- -  

TRN-AP-4 

TRN-AP-5 

tank and which connecting areas, tanks-and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AP-104 Trainer Screen displays the selected waste transfer namehumber, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AP-105 Trainer Screen displays the selected waste transfer namehumber, the 
tank and which connecting areas, tanks and oits are involved. The ooerator can go to the 

- - 
(next I c \d  of detail by clicking on the item ot'intcrest 'and thc appropriate scrccii IS displawd 
ITank 241-AP-I03 Trainer Screen disolnvs thc scloctcd waste transfor nanic/numbcr. the I TRN AP 3 

- -  

TRN-AW-B 

TRN-AW-1 

TRN-AW-2 

~~ 

detailed valve pit graphic and which connecting areas, tanks and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 
appropriate screen is displayed. 
Valve Pit 241-AW-B Trainer Screen displays the selected waste transfer name/number, a 
detailed valve pit graphic and which connecting areas, tanks and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 
appropriate screen is displayed. 
Tank 241-AW-101 Trainer Screen displays the selected waste transfer namehmber,  the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AW-102 Trainer Screen displays the selected waste transfer name/number, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 

- - 
Iiicxt lcwl of dcfail bv clicking on thc item ofintcmt and the appropriate scrccn IS displayed 
ITank 241-AP-106 Trainer Screen displays the sclcctcd nnstc franstkr name number. the I T R N  AP 6 

flush pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Kev. The operator can go to the next - I level of detail by clicking on the item of interest and the appropriate screen is displayed. 

1 TRN AW A \Valve Pit 241-AW-A Trainer Screen disolavs the selected waste transfer namehumber. a 



WP-6303 
Rev. 0 

Filename 
TRN - -  AW 3 

1 No. I Screen I HMI Screen Description 

Tank 241-AW-103 Trainer Screen displays the selected waste transfer namehmber,  the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 

TRN-AW-4 

TRN-AW-5 

next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AW-104 Trainer Screen displays the selected waste transfer namehumber, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AW-105 Trainer Screen displays the selected waste transfer namehumber, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the - - I next level of detail by clicking on the item of interest and the appropriate screen is displayed, 

I TRN AW 6 I Tank 241-AW-106 Trainer Screen displays the selected waste transfer namehumber, the 

~~~ ~~~ - 

TRN-AY-I 

TRN - -  AY 2 

- -  . .  
I I I tank and which connecting areas, tanks and pits are involved. The operator can go to the 

I *  

indicates which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AY-101 Trainer Screen displays the selected waste transfer namehumber, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AY-102 Trainer Screen displays the selected waste transfer namehmber,  the 
tank and which connecting areas. tanks and Dits are involved. The operator can go to the 

lnext level of detail by clicking on the item of interest and the appropriate screen is displayed 
I241-AY Tank Farm Trainer Screen disdavs the selected waste transfer namehmber and I TRN AY 

TRN - AZ-A 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Valve Pit 241-AZ Trainer Screen displays the selected waste transfer namehumher, the 
valve pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position kev and the Valve Position Kev. The operator can go to the next 

L 

lnext level of detail by clicking on the item o? interest and the appropriate screenis displayed 
1241-AZ Tank Farm Trainer Screen disdavs the selected waste transfer namehumber and I TRN AZ 

~ 

TRN-SY 

I 
- I~ ~~ 

I lindicates which connecting areas, tanks and pits are involved. The operator can go to the 

tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
241-SY Tank Farm Trainer Screen displays the selected waste transfer namehumber and 
indicates which connecting areas, tanks and pits are involved. The operator can go to the 

TRN-SY-B 

I level of detail by clicking on &e item of interest and the appropriate screen is displayed. 
I Tank 241-AZ-101 Trainer Screen disulavs the selected waste transfer namehumber, the I TRN AZ 1 

level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Valve Pit 241-SY-B Trainer Screen displays the selected waste transfer namehmber,  the 
valve pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 

.~ - -  I I ltank and which connecting areas, tanks and pits are involved. The operator can go to the 
lnext level of detail by clicking on the item of interest and the appropriate screen is displayed 
I Tank 241-A2102 Trainer Screen displays the selected waste transfer namehumber, the I TRN ~ Ai -2  

- 
lnext level of detail by clicking on the item of interest and the appropiiate screen I s  displayed 

I TRN SY A IValve Pit 241-SY-A Trainer Screen displays the selected waste transfer namehumber, the 
valve pit and which connection areas, t a k s  i d  pits are involved. Screen also shows an 

- -  I Encasement Valve Position key and the Valve Position Key. The operator can go to the next 

I level of detail by clicking on the item of interest and the appropriate screen is displayed. 
TRN SYFA IFlush Pit 241-SY-A Trainer Screen displays the selected waste transfer namehmber,  the I - 

flush pit and which connection areas, tanks A d  pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next I I  1 level of d e b 1  by clickmg on the item of mterest and the appropriate screen IS displayed 

s-22 

I_ 
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TRN-SY-I 

No. 

valve pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Tank 241-SY-101 Trainer Screen displays the selected waste transfer namehmber,  the 
tank and which connectine areas. tanks and pits are involved. The operator can go to the 

- 

- 
117 

- -  ~~ 

TRN - SY-3 

WTA01 

Screen I HMI Screen Description 

tank and which connecting areas, tanks-and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-SY-103 Trainer Screen displays the selected waste transfer namehmber,  the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Waste Transfer Annunciator Screen displays the overall Tank Farm functions which are 
basically system ready functions. Displayed is a graphic ofthe 200 East and West areas with 
cross-site transfer line in between. Additionally, a listing of all active transfer routes is 
shown. The operator can go to the next level of detail by selecting the area of interest and 
the desired screen will be displayed. WTA-2E has details of 200 East area and WTA-2W 
has details of 200 West area. 
The following buttons are displayed: 
Main menu button takes the user to the top screen (main menu) 
Reset Loop Button: Resets loop/route after shutdown on that loop occurs. 
Shutdown Transfer button: Allows Operations to stop the transfer pump remotely from the 

Filename 1 
TRN - S\'FB IFlush Pit 241-SY-B Trainer Screen displays thc sclccted waste transfer n m d n u m b e r .  the 

WTA6241V 

Diversion Box and which connection areas, tanks and pits are involved. Screen also shows 
the Valve Position Key. The operator can go to the next level of detail by clicking on the 
item of interest and the appropriate screen is displayed. 
Vent Station 6241-V WTA Screen displays the selected waste transfer namehumber, the 
vent pit and which connection areas, tanks and pits are involved. Screen also shows the 
Valve Position Key. The operator can go to the next level of detail by clicking on the item a 
interest and the appropriate screen is displayed. 

- - ~~~ ~ 

Inext Icvel of detail by clicking on the item i f  interest and the appropriate scrccn i s  displayed 
ITank 241-SY-102 Trainer Screen displays the selcctcd waste transfer namc number. the TRN SY 2 

IHMI. 
WTA-219s (219-S Liauid Waste Drain WTA Screen displays the selected waste transfer 

namehumber, pump and the 2194-102 collection tank and the line leading to the 2444  
receiver vault. Screen also shows an Encasement Valve Position key and the Valve Position 
Kev. The ouerator can go to the next level of detail by clicking on the item of interest and - 

lthe appropriate screen is displayed. 
1242-A Evaaorator WTA Screen displays the selected waste transfer namehumber, pump WTA-242A 
I and a detaiied evaoorator/crvstallizer-maphic. The operator can go to the next level of detail - .  - ~~~~~~ ~~ ~~~ 

Ibj. clicking on the item of interest and thc appropriatc screen IS displa\ cd. 
12444 Catch Station WTA Screen displays the sclccted waste trnnsfer name/number. puml WTA-2-IJS .~ ~~~ ~ ~~ 

lines and pits involved. Screen also shows an Encasement Valve Position key and the 
Valve Position Key. The operator can go to the next level of detail by clicking on the item o 

linterest and the appropriate screen is displayed. 
WTA6241A IDiversion Box 6241-A WTA Screen displays the selected waste transfer name/number, the 
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- 

WTA-2W 

- 
No. 

118 
- 

- 
119 

- 
120 

Tank Farm(s) are invo1;ed The operator can go to the next level of detail by clicking on the 
area of interest and the appropriate screen is displayed. 
WTA-A has details of A farm valve pits, 204-AR Building and 241-A-A Valve Pit. 
WTA AN has details of AN farm and valve pits. 
WTAIAP has details of AP farm and valve pits. 
WTA-AW has details of AW farm and valve pits. 
WTA-AY has details of AY farm and pits. 
WTA-AZ has details of AZ farm and pits. 
WTA-242A has details of 242-A building. 
WTA6241A has details of Diversion Box 6241-A. 
WTA6241V has details of Vent Station 6241-V. 
200W WTA Screen displays the selected waste transfer name/numher and indicates which 
Tank Farm(s) are involved, The operator can go to the next level of detail by clicking on the 
area of interest and the appropriate screen is displayed. 
WTA 244s has details of 244-S catch station. 

- 
121 

123 
- 

- 
124 

- 
125 

- 
126 

- 
121 

- 
128 

Screen I HMI Screen Description 
Filename I 
WTA 2E I200E WTA Screen displays the selected waste transfer name/number and indicates which 

IWTA-SY has details of SY farm and pits. 
1200E A Farm WTA Screen disulays the 204-AR Building, Valve Pits 241-A-A, and 241A- WTA A _ _  -. 
B displays the selected waste transfer name/number and indicates which connecting areas, 
tanks, pumps lines and pits are involved. The operator can go to the next level of detail by 

of detail by clicking on the item of interest and the 

detailed valve pit graphic and which connecting areas, tanks and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 

s are involved. The ouerator can EO to the next 
llevel of detail by clicuking on the item okinterest and the appropriate screen% displayed. 

WTA AN 2 ITank 241-AN-102 WTA Screen disulays the selected waste transfer name/number, the tank ~. - -  I and which connecting areas, tanks and pits are involved. The operator can go to the next 
Ilevel of detail by clicking on thc item of  interest and the appropriate scrccn is displayed 

WTA AN 3 ITank 241-AN-103 WTA Screen disolays the selccted wastc lransfcr nameliiumber. th: tank 
I _  - -  

and which connecting areas, tanks and pits are involved. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 

S-24 
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129 

130 

Screen HMI Screen Description 
Filename 

WTA-AN-4 Tank 241-AN-104 WTA Screen displays the selected waste transfer namehnmber, the tank 
and which connecting areas, tanks and pits are involved. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Tank 241-AN-105 WTA Screen displays the selected waste transfer name/numher, the tank 
and which connecting areas. tanks and nits are involved. The onerator can go to the next 

WTA-AN-5 
- - 

llevel of dctail b\ clicking on thc item ofintercst and tbc appropriatc scrccn is displayed 
I WTA AN 6 ITank 241-AN-106 Tank WTA Screen disnlavs the selected \ \ask transfrr name number. 13 I 

- -  

141 WTA - -  AP 6 

142 WTA - -  AP 7 

- -  I lthe tank and which connecting areas, tanks Ad pits are involved. The operator can go to the 

I ,  

and which connecting areas, tanks and pits are involved. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Tank 241-AP-106 WTA Screen displays the selected waste transfer name/number, the tank 
and which connecting areas, tanks and pits are involved. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Tank 241-AP-107 WTA Screen displays the selected waste transfer name/nnmher, the tank 
and which connecting areas, tanks and pits are involved. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 

(next level of detail by clicking on the item of interest and the appropriate screen is displayed 
I WTA-m-7 I Tank 241-AN-107 WTA Screen displays the selected waste transfer namehnmber, the tank 132 

detailed valve pit graphic and which 
operator can go to the next level of d 

ing areas, tanks and pits are involved. The 
clicking on the item of interest and the 

ext level of detail by clicking on the item of interest and the appropriate screen is 

I - 
Ilevcl of dctail bv clicking on thr: item of intcrest and the appropriate screen is  displayed. 
ITank 241-AP-104 WTA Screen displws the selected waste transfer namdnumbcr, the tank 1-39 I W l A  AP 1 . .  - -  I land which connectine areas. tanks and nits are involved. The ooerator can eo to the next v I ~~~~ ~~ ~~~~~ ~~~ 

IIctel of dctail by clicking on thc item o f  intercst and the appropriatc scrcsn is displavcd 
AP 5 lTank 241-AP-105 WTA Screen disnla\.s the sclccted naste transfer nainc~nombcr. the tank 
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No. I Screen HMI Screen Description 
I Filename I 
I WTA AP 8 ITank 241-AP-108 WTA Screen displays the selected waste transfer namehmber,  the tank 143 

- 

WTA - AWFP 

WTA - -  AW A 

- -  
I land which connectine areas. tanks i d  o-its are involved. The ooerator can EO to the next 

I ,  

indicates which connecting areas, tanks, lines, leak detectors and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 
appropriate screen is displayed. 
241-AW Flush Pit WTA Screen displays the selected waste transfer namehumber, the 
flush pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Valve Pit 241-AW-A WTA Screen displays the selected waste transfer namehumber, a 
detailed valve pit graphic and which connecting areas, tanks and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 

- 
llevel of detail by clicking on the item of interest and the appropriate screen is displayed. 
I241-AW Tank Farm WTA Screen disolavs the selected waste transfer namehumher and 145 I WTA AW 

148 

- 

- 
146 

- -  I _  

detailed valve pit graphic and which connecting areas, tanks and pits are involved. The 
operator can go to the next level of detail by clicking on the item of interest and the 
appropriate screen is displayed. 
Tank 241-AW-101 WTA Screen displays the selected waste transfer namehumber, the 
tank and which connecting areas. tanks and oits are involved. The ooerator can go to thc 

WTA-AW-1 

150 

15 1 

152 

I appropriate screen is displayed. 
147 1 WTA AW B /Valve Pit 241-AW-B WTA Screen disolavs the selected waste transfer namelnumber. a 

- -  . _  
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AW-103 WTA Screen displays the selected waste transfer namelnumber, the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AW-104 WTA Screen displays the selected waste transfer namehmber,  the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AW-105 WTA Screen displays the selected waste transfer namehmber,  the 
tank and which connecting areas, tanks and pits are involved. The operator can go to the 

WTA - AW-3 

WTA - -  AW 4 

WTA - -  AW 5 

160 

161 

I - 
Inext level of detail by clicking on the item of interest and the appropriate screen is displayed 

I WTA AW 2 ITank 241-AW-102 WTA Screen disolavs the selected waste transfer namehumber, the 149 

_ I  ~~ - -  
tank and which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
241-AY Tank Farm WTA Screen displays the selected waste transfer name/number and 
indicates which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AY-101 WTA Screen displays the selected waste transfer name/numher, the tad 
and which connectine areas, tanks and pits are involved. The operator can go to the next 

WTA - AY 

WTA ~ AY-1 

lnext level of detail by clicking on the item of interest and the appropriate screen is displayed 
I WTA AW 6 ]Tank 241-AW-106 WTA Screen disolavs the selected waste transfer namelnumber. the 153 

llevel of detail by clicking on the item o? interest and the appropriate screen% displayed. 
I WTA AY 2 ITank 241-AY-102 WTA Screen displays the selected waste transfer namehumher, the tank 162 - -  I land which connectine areas. tanks and oits are involved. The ooerator can go to the next I - Y . . ~ ~ ~ ~  ~ I level of detail by clicking on the item of interest and the appropriate screen is displayed. 

1241-AZ Tank Farm WTA Screen displays the selected waste transfer namelnumber and 166 1 WTA AZ . .  - 
indicates which connecting areas, tanks and pits are involved. The operator can go to the 
next level of detail by clicking on the item of interest and the appropriate screen is displayed. 

S-26 
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WTA - -  AZ 1 

No. 

_ _  
valve pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed 
Tank 241-AZ-101 WTA Screen displays the selected waste transfer name/number, the tank 
and which connecting areas, tanks and pits arc involved. The operator can go to the next 

- 
168 

- 
169 

- 
170 

- 
- -  

WTA-SY-B 

WTA-SYFA 

WTA-SYFB 
- 

- 
171 

- 
172 

- 
173 

valve pit and which connection areas, tanks and pits arc involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Valve Pit 241-SY-B WTA Screen displays the selected waste transfer name/number, the 
valve pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Flush Pit 241-SY-A WTA Screen displays the selected waste transfer name/number, the 
flush pit and which connection areas, tanks and pits arc involved. Screen also shows an 
Encasement Valve Position key and the Valve Position Key. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Flush Pit 241-SY-B WTA Screen displays the selected waste transfer namehmber,  the 
valve pit and which connection areas, tanks and pits are involved. Screen also shows an 
Encasement Valve Position kev and the Valve Position Key. The operator can go to the next 

Screen I HMI Screen Description 

~~~ ~~ - -  

WTA-SY-2 

WTA-SY-3 

1:iIenaine I 
WTA AZ A IValve Pit 241-AZ WTA Screen disDlays the selected waste transfcr name/numbcr. the 

_ _  
and which connecting areas, tanks and pits arc involved. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Tank 241-SY-102 WTA Screen displays the selected waste transfer namdnumber, the tank 
and which connecting areas, tanks and pits are involved. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 
Tank 241-SY-103 WTA Screen displays the selected waste transfer namehumber, the tank 
and which connecting areas, tanks and pits are involved. The operator can go to the next 
level of detail by clicking on the item of interest and the appropriate screen is displayed. 

I I level of detail by clicking on the item df interest and the appropriate screen ;s displayed. 
WTA AZ 2 I Tank 241-AZ-102 WTA Screen displays the selected waste transfer name/number, the tank - .  - -  I and which connecting areas, tanks and pits are involved. The operator can go to the next 

~levcl of detail bv clicking on the item ofintcrest and the appropriatc scrccn IS displavcd 
1241-SY Tank Farm WTA Screen disolavs thc selected waste transfer name/numhcr and W T A  SY ... _. - I indicates which connecting areas, tanks and pits arc involved. The operator can go to the 
(next lcvcl of detail by clicking on the itcm of interest and the appropriate screen is displa! cd 

\VTA SY A IValve Pit 241-SY-A WTA Screen displays thc sclcctcd \\aste transfer namehumbcr. th: 

~~ ~ ~~ 

I levcl ofdetail bv clicking on thc itcm of intcrcsr and the appropriat: screen IS displawd 
!Tank 241-SY-101 WTA Screen disDlavs tho sclccted waste transfer name/numbcr, the tank 

~ 

\VTA SY I 
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