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1. INTRODUCTION

This Old Hydrofracture Facility (OHF) Tanks Contents Removal Project Cold Test Plan
describes the activities to be conducted during the cold test of the OHF sluicing and pumping system
at the Tank Technology Cold Test Facility (TTCTF). The TTCTF is located at the Robotics and
Process Systems Complex at the Oak Ridge National Laboratory (ORNL).

1.1 COLD TEST ACTIVITY

The cold test will demonstrate performance of the pumping and shiicing system, fine-tune
operating instructions, and train the personnel in the actual work to be performed. After completion
of the cold test a Technical Memorandum will be prepared documenting completion of the cold test,
and the equipment will be relocated to the OHF site.

1.2 PROJECT BACKGROUND

In March 1997, Lockheed Martin Energy Systems, Inc. (Energy Systems) tasked CDM Federal
Programs Corporation (CDM Federal) to prepare a configuration for a system to sluice the OHF
tanks contents into a slurry of supernatant and sludge, then pump the slurry to the Melton Valley
Storage Tanks (MVST) for disposal. The basis for this configuration was the Preliminary
Engineering Report (Energy Systems 1996). In completing the system configuration some
modifications were made from the Preliminary Engineering Report. These modifications were made
to improve performance, efficiency, and cost of the system. In April 1997, CDM Federal issued the
100% Configuration for the sluicing and pumping system, and in June 1997 initiated the
procurement for the equipment for the system. The system is currently being constructed and is
scheduled for shipment to TTCTF in the fall of 1997.

A key component of the sluicing and pumping system, the Borehole Miner, is being provided
by Pacific Northwest National Laboratory (PNNL). The Borehole Miner is an in-tank device
designed to deliver a high-pressure jet spray via an extendible nozzle. The system being provided
by PNNL includes the extendible nozzle, a high pressure pump (referred to as the sluicer pump), a
hydraulic power unit, and associated controls. The Borehole Miner has been developed and
configured in coordination with the CDM Federal sluicing and pumping system.

1.3 SYSTEM CONFIGURATION
The sluicing and pumping system consists of four main systems:

*  Sluicing system (high-pressure spray nozzle),

»  Pumping system (providing slurry circulation and to pump the slurry to MVST),
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»  Ventilation system [providing negative pressure on the tanks and high-efficiency particulate
air (HEPA) filtration), and

» Instrumentation and control (I&C) system (providing remote monitoring and control of all
systems).

During the cold test, all the main systems will be tested except the ventilation system, which
will be limited to piping configuration testing. There is no operational or training value to testing
the ventilation system at the cold test. The ventilation system will be thoroughly tested for operation
and performance at the fabrication facility and at the OHF site before startup of sluicing operations.

1.4 COLD TEST GOALS
The cold test is being performed to meet the following goals:

1. evaluate the operational status of the full sluicing and pumping systems as well as individual
components of the system,

2. train the field operators, and

3. demonstrate readiness of both the system and the crew to proceed to the OHF site and conduct
the tanks contents removal action.

Chapter 4 of this plan defines a series of tests that will be performed to evaluate system and
individual component readiness. Each test describes a sequence of activities and defines successful
completion. If a test is not successfully completed, the project team will discuss test results and
repairs/reconfigurations as needed. The test will be repeated until successful completion.

After the systems and individual components have been successfully tested, the operators will
be trained to the various task instructions comprising the Operating Plan for the removal action.
Crew members will be trained in the various activities of Borehole Miner operation and relocation
between tanks, instrumentation and control operation, and system maintenance. Various emergency
and system failure scenarios will be conducted to provide nonroutine training. After each test, the
operators will be given a written examination to document successful test completion.

At completion of the cold test system evaluation and operator training, readiness to proceed to
the OHF site will have been demonstrated.
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2. COLD TEST FACILITY REQUIREMENTS

The cold test will require modifications to the TTCTF, electrical power supply, a designated
working area, and the support of TTCTF personnel.

2.1 PHYSICAL REQUIREMENTS

The cold test will be conducted in the area north of Building 7600 and east of Building 7604
at the TTCTF (Fig. 2.1). To approximate the conditions at the OHF, two steel tanks will be
purchased and installed in cell 7 by Energy Systems and Lockheed Martin Energy Research Corp.
(LMER). Tank 1 will simulate a tank being sluiced with an 18-in. riser and a 26-in. riser (Fig. 2.2).
Tank 2 will simulate the recycle tank with two 26-in. risers (Fig. 2.3). After tank installation,
wooden decking will be placed over the cells to provide support for the sluicer and to provide access
to the risers. The tanks will be installed in the cell so that the risers extend ~1 ft above the decking
(Fig. 2.4).

The area immediately north of cell 7 will be available for placing large equipment such as the
sluice pump skid, transfer pump skid, the air compressor skid, and the crane. Electronic equipment
such as the visualization system, the programmable logic controller (PLC), and the sluicer control
panel will be placed in Building 7604. A break area and small equipment staging/storage area will
be located in the same room as the electronic equipment.

To simulate the waste, process water and kaolin clay will be added to the tanks by Energy
Systems. Before cold testing, a kaolin clay/water slurry will be placed in tank T1 and given enough
time to separate into supernatant and sludge. Only water will be placed in tank T2.

A watertight roll-off bin will be placed northeast of the cells. This container will be used to
practice the steps for transferring waste to the MVST.

2.2 ELECTRICAL REQUIREMENTS

The systems to be operated during the cold test will require 120-volt and 480-volt power.
Existing circuits in Building 7604 will provide 120-volt power to the electronic equipment used to
monitor and control the sluicing system. A one line diagram of the 480-volt power requirements is
presented in Fig. 2.5. To provide this power, existing power distribution panels at the TTCTF will
be modified by Energy Systems and LMER to include the electrical breakers listed in Table 2.1.

2.3 FACILITY ACCESS

Normal work hours at the TTCTF are 7:00 a.m. to 5:00 p.m., Monday through Friday. The cold
test is planned to be conducted during normal hours. Should circumstances require, special
arrangements may be made to permit work outside these hours to maintain the project schedule.
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. ' Table 2.1. Main distribution panel circuits
Circuit Voltage Breaker trip point
Transfer pump skid 480 volts 200 amps
Sluicer pump skid \ 480 volts 300 amps
Air compressor skid 480 volts 20 amps
Hydraulic power unit | 480 volts 50 amps
2.4 SUPPORT PERSONNEL

Energy Systems and LMER personnel at the TTCTF will provide health and safety support,
waste management services, and facility security during the cold test.
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3. OHF COLD TEST SYSTEM CONFIGURATION

The sluicing system tested at the TTCTF will consist of the primary equipment to be used for
waste removal at the OHF. The equipment will be set up in a manner that mimics the conditions
expected at the OHF.

3.1 COLD TEST EQUIPMENT

The cold test equipment will consist of sluicing equipment, pumping equipment, and
instrumentation and controls. A process flow diagram for the cold test is presented in Fig. 3.1.

3.1.1 Sluicing Equipment
The sluicing system consists of:
*  asluicer pump;
*  ahigh-pressure sluicing nozzie (also known as the Borehole Miner);
*  ahydraulic power unit: and
»  associated valving, monitoring, and control systems.

The sluicer pump will feed the sluicing nozzle with a mixture of sludge and supernatant
supplied by the tank pumping system. The sluicer pump will be equipped with a variable speed
motor that will allow the operator to vary the pump discharge pressure and flow rate up to a
maximum discharge of 150 gpm at 1500 psi.

The high-pressure sluicing nozzle will be part of a remotely operated system that will be
lowered into the tank using an extendible arm. The arm can be raised or lowered and rotated to get
maximum spray coverage in the tank. The arm is controlled by a hydraulic control system, which
will be located in Building 7604. Details of the nozzle system design can be found in the Extendible
Nozzle Water-Jetting System 90% Design Overview (Waterjet Technology, Inc. 1997).

3.1.2 Pumping Equipment

The primary components of the pumping equipment are:

»  asubmersible pump to transfer contents from the sluice tank (T1) to recycle tank (T2);

»  asubmersible pump to lift contents from recycle tank and feed to the high-pressure pump;

«  high-pressure pump used for recycling flow to the nozzle or for transfer to the roll-off bins that
simulate the MVST:

»  strainer to remove larger particles from the feed to the nozzle.

+  process water system that will be used to flush lines after transfer and provide other process
water needs at the site:
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«  associated piping and valves, including tank drop legs and riser modifications; and
«  containment piping, riser confinement boxes, and confinement skid enclosures.

The pumping system is designed to include redundancy in the major equipment to minimize worker
exposure and maintenance downtime at the OHF.

3.1.3 Instrumentation and Controls

Because of the radioactive nature of the materials at the OHF, extreme care must be taken to
minimize any leaks or line clogging, and the system must be remotely operated. For these reasons
an extensive system of monitoring, instrumentation, and controls will be required. The monitoring
systems include pressure indicators, flowmeters, tank liquid-level indicators, video systems, and leak
sensors in skid drip pans. Information from each of these monitoring devices will be signalled to the
control system for operational monitoring, control, emergency shut-offs, alarms, etc. These systems
will be tested under nonradioactive conditions in the cold test.

Control systems include a PC-based computer control panel with PLC, which will allow remote
control of all system components including most of the valves, with the exception of the sluicing
nozzle. The PNNL-provided nozzle will come with its own hydraulic control system. Hydraulic lines
will be run from the hydraulic power unit to a nozzle control panel in the control room and to the
sluicer itself. The operator will be able to control arm extension, angle, and rotation from the control
console. Other information on the panel includes hydraulic pressure and operating status. Although
no control features through the PLC will be available (other than pump and valve operations),
information from the nozzle control panel (arm position, hydraulic pressures, etc.) will be signalled
to the PLC to include alarm conditions, as well as data logging. Table 3.1 lists the parameters that
are automatically logged by the PLC. Indicators listed are shown on the process and instrumentation
diagrams in the 100% Configuration.

In addition to the above systems, PNNL, in conjunction with Sandia National Laboratories, will
be providing a computer graphic tank visualization system. This system will use information
regarding tank configuration and sluicer position (signalled by the sluicer control console) to create
_ a computer-generated simulation of the tank interior showing the sluicer position. No control or
monitoring features will be associated with this system; however, it will provide the operator with
an estimated “picture” of tank sluicer position relative to the tank walls.

3.2 EQUIPMENT LAYOUT

The OHF sluicing system is being constructed in a modular form to allow for easy transport,
set up, and dismantlement. The primary components at the cold test are the sluicer, sluicer pump
skid, transfer pump skid, air compressor skid, hydraulic power unit, submersible pumps, video
system, and the instrumentation and controls components. Skids and piping at the TTCTF will be
installed as shown in Fig. 3.2.
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Table 3.1. Parameters automatically logged by the PLC

. Parameter Indicator
High pressure pump intake pressure PI1305
MVST discharge flow FE345
Strainer differential pressure PI330, P1663
Tanks vacuum pressure P1440
Recycle tank level LIR445-1
Low pressure transfer flow FE450
Demister differential pressure PDI500
Ventilation temperature (upstream of heater) TES505
Ventilation temperature (downstream of heater) TE515
Heater differential temperature TES0S, TES1S
90% filter differential pressure PDI1520
HEPA filter differential pressure PDI525
HEPA filter differential pressure PDI530
Ventilation line humidity AES535
Ventilation line flow FES40
Sluicer system pressure . P1625
Sluicer arm contro}l pressure P1630
Sluicer extension P1635
Sluicer mast pressure PI640
Sluicer arm range position Z1645
Sluicer arm extension position Z1650
Sluicer mast angle position 21655
Sluicer pump intake pressure P1663
Stuicer pump discharge pressure P1668
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4. COLD TEST PLAN

The OHF sluicing system cold test is a series of system tests to evaluate the operational status
of the individual components followed by full system operations testing and operator training. The
full system operations and operator training include drills simulating normal and emergency
operations. Before these tests, the setup described in Chaps. 2 and 3 must be complete.

Each section describes the purpose, success criteria, personnel, equipment, and steps required
for completing a given test. At the completion of each test, a checklist will be completed
documenting the success or failure of the system being tested. A flowchart for implementing the
tests is presented in Fig. 4.1.

4.1 SYSTEM LEAK TEST

‘The system leak test is performed to hydrostatically test piping systems for structural integrity
and leaks at ambient temperature. The test fluid will be clean process water containing no sludge.
All piping shall be complete and pressure testing shall be conducted up to the last valve or flange
in the system. System components referenced in the testing instructions are presented in Fig. 3.1.

Personnel: Project engineer to oversee testing
Two system operators

Special Permits: None
Special Equipment: None
Prerequisites: System has been set up according to the specifications described in

Chaps. 2 and 3. Successful pressure testing of the skids at the assembly
shop has been documented.

Testing Instructions:

Low Pressure Transfer Pipe Test

1. Close actuated valve MOV220-2, sluicer rinse valve.

2. Close actuated valve MOV225-1, camera rinse valve.

3. Close actuated valve MOV225-2, camera rinse valve.

4. Close actuated valve MOV230, pipe blow down valve.

5. Open actuated valve MOV235, pipe flush valve.

6. Close manual valve VLV240-1, strainer STR355-1 flush valve.

Close manual valve VLV240-2, strainer STR355-2 flush valve.
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. 8. Open actuated valve MOV245, pipe flush valve.
9. Close actuated valve MOV250-1, pipe flush valve.
10. Open actuated valve MOV250-2, pipe flush valve.
11. Close manual valve VLV330-1, pump HPP320-1 discharge valve.
12. Close manual valve VLV330-2, pump HPP320-2 discharge valve.
13. Close manual valve VLV350, pump HPP350 recycle valve.
14. Close actuated valve MOV350-1, STR355-1 inlet valve.
15. Close actuated valve MOV350-2, STR355-2 inlet valve.
16. Close actuated valve MOV410-2, pump LPP410-2 discharge vvalve.
17. Close actuated valve MOV455, low pressure transfer throttling valve.
18. Open process water supply valve.
‘ 19. Cycle open and closed actuated valve MOV455, low pressure transfer throttling valve.
20. Cycle open and closed actuated valve MOV410-2, pump LPP410-2 discharge valve.
21. Cycle open and closed actuated valve MOV225-1, camera rinse valve.
22. Cycle open and closed actuated valve MOV225-2, camera rinse valve.
23. Record line pressure from P1330, high pressure pump discharge pressure.
24. Visually inspect lines for leaks using soap and water on joints.
25. Close process water pump supply valve.
26. Complete checklist 4.1a.

High Pressure Pump Intake Line Test

1. Install blind flange plates with purge valve at the riser box connection on line H$202-3, low
pressure feed line.

2. Install blind flange plate with purge valve at the riser box connection on line HS203-3, low
pressure feed recycle line. ' ; '

’ 3.  Close actuated valve MOV220-2, sluicer rinse valve.

4. Close actuated valve MOV225-1, camera rinse valve.




10.
11.
12.
13.
14.
15.
16.
17.
18.
]9.
20.
21.
22.
23.
24.

25.
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Close actuated valve MOV225-2, camera rinse valve.

Close actuated valve MOV230, pipe blow down valve.

Open actuated valve MOV235, pipe flush valve.

Close manual valve VLV240-1, strainer STR355-1 flush valve.
Close manual valve VLV240-2, strainer STR355-2 flush valve;
Close actuated valve MOV245, pipe flush valve.

Open actuated vaive MOV250-1, pipe flush valve.

Close actuated valve MOV250-2, pipe flush valve.

Close manual valve VLV315-1, pump HPP320-1 intake valve.
Close manual valve VLV315-2, pump HPP320-1 intake valve.
Close manual valve VLV310, sample port valve.

Open actuated valve MOV305, pump LPP495 recycle valve.

Open actuated valve MOV300, pump LPP495 discharge vaive.

Open process water supply valve.

Bleed air out of lines through purge valve in both blind flange plates.

Record line pressure from PI1305, high pressure pumps intake pressure.
Yisually inspect line for leaks using soap and water on joints.

Close process water pump supply valve.

Remove blind flange plate from line HS202-3, low pressure feed line.
Remove blind flange plate from line HS203-3, low pressure feed recycle line.

Complete checklist 4.1b.

High Pressure Pump Discharge Line Test

1.

Install blind flange plate with purge valve at the riser box connection on line DS212-2, strainer
drain line.

Install blind flange plate with purge valve at the riser box connection on line RS213-2, sluicer
pressure relief line.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24,
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Close actuated valve MOV220-2, sluicer rinse valve.

Close actuated valve MOV225-1, camera rinse valve.

Close actuated valve MOV225-2, camera rinse valve.

Close actuated valve MOV230, pipe blow down valve.

Open actuated valve MOV235, pipe flush valve.

Close manual valve VLV240-1, strainer STR355-1 rinse valve.
Close manual valve VLV240-2, strainer STR355-2, rinse valve.
Close actuated valve MOV250-1, pipe flush valve.

Close actuated valve MOV250-2, pipe flush valve.

Open actuated valve MOV245, pipe flush valve.

Close manual valve VLV315-1, pump HPP320-1 intake valve.
Close manual valve VLV315-2, pump HPP320-2 intake valve.
Open manual valve VLV330-1, pump HPP320-1 discharge valve.
Open manual valve VLV330-2, pump HPP320-2 discharge valve.
Open manual valve VLV350, high pressure recycle valve.

Open actuated valve MOV340-2, MVST transfer valve.

Close manual valve at roll-off bin discharge.

Close actuated valve MOV340-1, high pressure recycle valve.
Open actuated valve MOV350-1, strainer STR355-1 inlet valve.
Open actuated valve MOV350-2, strainer STR355-2'inIet valve.
Open actuated valve MOV360-1, strainer STR355-1 drain valve.

Open actuated valve MOV360-2, strainer STR355-2 drain valve.

. Open manual valve VLV370-1, strainer STR355-1 isolation valve.

. Open manual valve VLV370-2, strainer STR355-2 isolation valve.

Open actuated valve MOV 660, pump SLCP665 intake valve.




28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Open éctuated valve MOV665, pump SLCP665 bypass valve.

Open actuated valve MOV670, sluicer pressure relief valve line.

Close actuated valve MOV675, sluicer valve.

Open process water supply valve.

Bleed air out of lines through purge valve in both blind flange plates.

Cycle open and closed actuated valve MOV340-1, high pressure pumps recycle valve.
Bleed air out of MVST transfer hose by opening the roll-off bin discharge valve.
Record line pressure from PI330, high pressure pumps discharge pressure.
Visually inspect line for leaks. |

Close process water pump supply valve.

Remove blind flange plate from line DS212-2, strainer drain line.

Remove blind flange plate from line RS213-2, sluicer pressure relief line.

Complete checklist 4.1c.

4.2 INSTRUMENTATION AND CONTROLS TEST

The purpose of the control test is to demonstrate the functionality and performance of the

monitoring and control system as an integrated system including all applicable hardware and
software.

4.2.1 Field Instrumentation and Equipment Tagging Verification Test

The purpose of the field instrumentation and equipment tagging verification test is to verify that

all instruments and equipment have been tagged properly. Details of the test are as follows:

Minimum Personnel Required:  Project engineer, one system operator, and one 1&C engineer

Special Permits: None
Special Equipment: None
Prerequisites: Before this test, the system must be installed as described in

Chaps. 2 and 3.
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Testing Instructions:

1. Using the Process and Instrumentation Diagrams, I-2, I-3, 1-4, 1-5, 1-6, perform a walkdown of
the system and verify tag identifications are installed and labeled correctly.

2. Complete checklist 4.2.1 in Appendix A.
4.2.2 PLC, Workstation and Panel Audit Test

The purpose of the PLC, workstation and panel audit test is to verify that all equipment required
has been provided and installed correctly. Details of the test are as follows:

Minimum Personnel Required:  Project engineer, one system operator, and one I&C engineer
Special Permits: None

Special Equipment: 4-20 mA signal generator and indicator, digital multimeter,
120 VAC jumper, standard technician’s tool kit.

Prerequisites: Before this test, the system must be installed as described in
Chaps. 2 and 3.

Testing Instructions:

1. Using Process and Instrumentation Diagram I-7, verify that the workstation equipment, PLC
equipment and cables have been installed and labeled correctly.

2. Using Process and Instrumentation Diagram -7, verify that the main control panel layout is
correct, physical appearance and workmanship of panel is acceptable.

3. Complete checklist 4.2.2 in Appendix A.
4.2.3 Process 1/O Verification Test

The purpose of the process 1/0 verification test is to verify that the connection between each
process /O and PLC is properly configured and installed. Details of the test are as follows:

Minimum Personnel Required:  Project engineer, one system operator, and one 1&C engineer
Special Permits: None

Special Equipment: 4-20 mA signal generator and indicator, digital multimeter,
120 VAC jumper, standard technician’s tool kit.

Prerequisites: Before this test, the system must be installed as described in
Chaps. 2 and 3. PLC, Workstation and Panel Audit Test has been
completed successfully.




Testing Instructions:

1. Use the /O database checklist 4.2.3 in Appendix A.

2. Log on to the workstation with a typical Operator control access account.
3. Select the first discrete input module on the checklist.

4.  Using input simulation equipment, force a state of change for each discrete input point. Verify
that the change is reflected on the appropriate graphic display.

5. Repeat step 4 for all discrete input modules.
6. Select the first analog input module.

7. Using input simulation equipment, perform a range check at 0%, 50%, and 100% for each
analog input point. Verify that the input value is reflected on the appropriate graphic display.

8. Repeat step 7 for all analog input modules.
9. Select the first discrete output module. Using the appropriate graphic display, force a change

of state to occur at the operator workstation. Using a monitoring device, verify that the
appropriate state change occurs.

10. Repeat step 9 for all discrete output modules.

11. Select the first analog output module. Using the appropriate graphic display, place all AO
points in Manual and output values of 0%, 50%, and 100%. Using a monitoring device, verify
that the appropriate reading occurs at each value entered.

12. Repeat step 11 for all analog output modules.

4.2.4 PLC, Workstation, and Panel Failure Test

The purpose of the PLC, workstation, and panel failure test is to verify that proper system
failure response, notification and recovery function properly. Details of the test are as follows:

Minimum Personnel Required:  Project engineer, one system operator, and one 1&C engineer

Special Permits: None

Special Equipment: None

Prerequisites: Before this test, the system must be installed as described in
Chaps. 2 and 3. PLC, Workstation, and Panel Audit Test has been
completed successfully. Process 1/0 verification test has been
completed successfully.
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Testing Instructions:

1.

10..

11

12.

Remove power from main control panel UPS and verify that failure is Alarmed at workstation
and that there is a bumpless transfer to UPS battery power and the PLC and workstation are still
operating. Also verify that all I/O readings are the same (i.e., phased power from primary to
auxiliary is the same).

Maintain power outage and verify UPS maintains power for 5 minutes.

Restore power to main control panel UPS and verify that failure Alarm is cleared at workstation
and that system recovers without disrupting operation of PLC and workstation.

Remove power from workstation and verify that PLC maintains control and no process upsets
occur.

Restore power to workstation and verify that workstation recovers automatically, boots up and
processes information, and no process upsets occur.

Remove power from PLC and verify that a PLC Failure Alarm is generated at the workstation.

Restore power to PLC and verify that the PLC Failure Alarm is cleared and the PLC recovers
automatically and no process upsets occur.

Remove power from PLC Remote /O and verify that a Remote 1/0 Failure Alarm is generated
at the workstation.

Restore power to PLC Remote 1/O and verify that the Remote 1/O Failure Alarm is cleared and
the Remote 1/O recovers automatically and no process upsets occur.

Remove communications cable between workstation and PLC and verify a Communications
Failure Alarm is generated at the workstation and both PLC and workstation continue to operate
normally.

Restore communications cable between workstation and PLC and verify Communications
Failure Alarm is cleared, communication is re-established automatically, and no process upsets

occur.

Complete checklist 4.2.4 in Appendix A.

4.2.5 Process Control Verification Test

The purpose of the process control verification test is to verify that the control strategies for the

OHF Sluicing System exist and operate per the design. The testing will be accomplished on a
loop-by-loop basis. After successful completion of this test the system is ready for complete
automatic operation. Details of the test are as follows:

Minimum Personnel Required:  Project engineer, one system operator, and one 1&C engineer

Special Permits: None
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N

Special Equipment: ‘ 4-20 mA signal generator and indicator, digital multimeter,

120 VAC jumper, standard technicians tool kit.

Prerequisites: Before this test, the system must be installed as described in

Chaps. 2 and 3. PLC, Workstation and Panel Audit Test has been
completed successfully. Process 1/O verification test has been
completed successfully. PLC, Workstation, and Panel Failure
Test has been completed successfully.

Testing Instructions:

1.

2.

10.

11

12

13.

14.

Log on to the workstation with a typical Operator control access account.
Switch all equipment to the Local or Off position.
At the workstation, place all controlled equipment in the Computer Manual mode.

Verification of Loop 205 Process Water Pump and Loop 210 Process Water Flow is
accomplished by completing the instructions in checklist 4.2.5.1 in Appendix A.

Verification of Loop 220-2 Sluicer Rinse Valve is accomplished by completing the instructions
in checklist 4.2.5.2.

Verification of Loop 225-1 Recycle Tank Camera Lens Rinse Valve is accomplished by
completing the instructions in checklist 4.2.5.3. ~

Verification of Loop 225-2 Old Hydrofracture Tank Camera Lens Rinse Valve is accomplished
by completing the instructions in checklist 4.2.5.4.

Verification of Loop 230 Pipe Blow Down Valve is accomplished by completing the
instructions in checklist 4.2.5.5.

Verification of Loop 235 Pipe Flush Valve is accomplished by completing the instructions in
checklist 4.2.5.6.

Verification of Loop 245 High Pressure Pumps Discharge Header Flush Valve is accomplished
by completing the instructions in checklist 4.2.5.7.

Verification of Loop 250-1 High Pressure Pumps Suction Header Flush Valve is accomplished

"by completing the instructions in checklist 4.2.5.8.

Verification of Loop 250-2 Low Pressure Pumps Discharge Line Flush Valve is accomplished
by completing the instructions in checklist 4.2.5.9.

Verification of Loop 300 Recycle Tank Discharge Valve is accomplished by completing the
instructions in checklist 4.2.5.10.

Verification of Loop 305 High Pressure Pumps Intake Line Pressure and Recycle Valve is
accomplished by completing the instructions in checklist 4.2.5.11.




15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

28.

29.

30.
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Verification of Loop 320-1 High Pressure Transfer Pump ! is accomplished by completing the
instructions in checklist 4.2.5.12.

Verification of Loop 320-2 High Pressure Transfer Pump 2 is accomplished by completing the
instructions in checklist 4.2.5.13.

Verification of Loop 330 High Pressure Transfer Line Pressure is accomplished by completing
the instructions in checklist 4.2.5.14.

Verification of Loop 340-1 High Pressure Recycle Valve is accomplished by completing the
instructions in checklist 4.2.5.15.

Verification of Loop 340-2 MVST Discharge Valve is accomplished by completing the
instructions in checklist 4.2.5.16.

Verification of Loop 345 MVST Discharge Flow is accomplished by completing the
instructions in checklist 4.2.5.17.

Verification of Loop 350-1 Strainer Valve 1 is accomplished by completing the instructions in
checklist 4.2.5.18.

Verification of Lobp 350-2 Strainer Valve 2 is accomplished by completing the instructions in
checklist 4.2.5.19.

Verification of Loop 360-1 Strainer Drain Valve 1 is accomplished by completing the
instructions in checklist 4.2.5.20.

Verification of Loop 360-2 Strainer Drain Valve 2 is accomplished by completing the
instructions in checklist 4.2.5.21.

Verification of Loop 410-1 Old Hydrofracture Tank Pump 1 is accomplished by completing
the instructions in checklist 4.2.5.22.

Verification of Loop 410-2 Old Hydrofracture Tank Pump 2 is accomplished by completing
the instructions in checklist 4.2.5.23.

Verification of Loop 410-1 Tank 1 Pump Discharge Valve 1 is accomplished by completing
the instructions in checklist 4.2.5.24.

Verification of Loop 410-2 Tank 1 Pump Discharge Valve 2 is accomplished by completing
the instructions in checklist 4.2.5.25.

Verification of Loop 445 Bubbler System Air Pressure is accomplished by completing the
instructions in checklist 4.2.5.26.

Verification of Loop 445-1 Recycle Tank Level (Bubbler System) is accomplished by
completing the instructions in checklist 4.2.5.27.




31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
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Verification of Loop 445-2 Old Hydrofracture Tank Level (Bubbler System) is accomplished
by completing the instructions in checklist 4.2.5.28.

Verification of Loop 445-3 Old Hydrofracture Tank Level (Bubbler System) is accomplished
by completing the instructions in checklist 4.2.5.29. ‘

Verification of Loop 450 Low Pressure Transfer Flow is accomplished by completing the
instructions in checklist 4.2.5.30.

Verification of Loop 455 Low Pressure Transfer Throttling Valve is accomplished by
completing the instructions in checklist 4.2.5.31.

Verification of Loop 495 Recycle Tank Pump is accomplished by completing the instructions
in checklist 4.2.5.32.

Verification of Loop 600 Sluicer Control Console Power is accomplished by completing the
instructions in checklist 4.2.5.33.

Verification of Loop 605 Sluicer Control Console System On is accomplished by completing
the instructions in checklist 4.2.5.34.

Verification of Loop 610 Sluicer Control Console Emergency Stop is accomplished by
completing the instructions in checklist 4.2.5.35.

Verification of Loop 615 Sluicer System Hydraulic Power is accomplished by completing the
instructions in checklist 4.2.5.36.

Verification of Loop 625 Sluicer System Pressure is accomplished by completing the
instructions in checklist 4.2.5.37.

Verification of Loop 630 Sluicer Arm Control Pressure is accomplished by completing the
instructions in checklist 4.2.5.38.

Verification of Loop 635 Sluicer Extension Pressure is accomplished by completing the
instructions in checklist 4.2.5.39.

Verification of Loop 640 Sluicer Mast Pressure is accomplished by completing the instructions
in checklist 4.2.5.40.

Verification of Loop 645 Sluicer Arm Range is accomplished by completing the instructions
in checklist 4.2.5.41.

Verification of Loop 650 Sluicer Arm Extension is accomplished by completing the
instructions in checklist 4.2.5.42.

Verification of Loop 655 Sluicer Mast Angle is accomplished by completing the instructions
in checklist 4.2.5.43.
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47. Verification of Loop 660 Sluicer Pump Intake Valve is accomplished by completing the
instructions in checklist 4.2.5.44.

48. Verification of Loop 663 Sluicer Pump Intake Pressure is accomplished by completing the
instructions in checklist 4.2.5.45.

49. Verification of Loop 665 Sluicer Pump is accomplished by completing the instructions in
checklist 4.2.5.46.

50. Verification of Loop 665A Sluicer Pump Bypass Valve is accomplished by completing the
instructions in checklist 4.2.5.47.

51. Verification of Loop 668 Sluicer Pump Discharge Pressure and Loop 670 Sluicer Pressure
Release Valve is accomplished by completing the instructions in checklist 4.2.5.48.

52. Verification of Loop 675 Sluicer Pump Discharge Valve is accomplished by completing the
instructions in checklist 4.2.5.49.

53. Verification of Loop 700 Radiation Monitor — Recycle Tank is accomplished by completing
the instructions in checklist 4.2.5.50.

54. Verification of Loop 705 Radiation Monitor — Hydrofracture Tank is accomplished by
completing the instructions in checklist 4.2.5.51.

55. Verification of Loop 710 Radiation Monitor — Pumping Skid is accomplished by completing
the instructions in checklist 4.2.5.52.

4.3 SUPPORT SYSTEM TEST

The OHF tank sluicing system has two supporting systems, the process water system and the
compressed air system. At the OHF site, the process water system will consist of a process water
storage tank, a pump, a flowmeter, and a control valve. Only the flowmeter and control valve are
being installed for the cold test.

4.3.1 Air Compressor Test

The compressed air system consists of an air compressor, air dryers, air receiver, and pressure
regulating valve. This system will be inspected by one of the operators to verify it is operating
correctly. This inspection will be facilitated by the compressed air system checklist (checklist 4.3.1
in Appendix A).

4.3.2 Process Water Test
The purpose of the process water test is to verify the proper operation of the process water

system as installed at the TTCTF. This will be accomplished by an off-line flush of the strainers
(Fig. 4.2).
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Minimum Personnel Required:  Project Engineer to oversee the testing
' Two system operators to conduct the test

Special Permits: None
Special Equipment: None
Prerequisites: System has been set up according to specifications described in

Chaps. 2 and 3.
Testing Instructions:

1. Flush both strainers by the method described in Work Instruction 4 — Off-Line Strainer
Flushing.

2. Complete checklist 4.3.2 in Appendix A.

4.4 CLEAN WATER CAPACITY TEST

The clean water capacity test is a series of pumping tests to evaluate the performance of the
strainers (2) during flushing, the submersible pumps (2), the high pressure pumps (2), and the sluicer
pump (1). These tests will be used to determine the flow and pressure ranges that can be expected
and to test the configuration’s protective features (i.e., pressure alarms and rupture disks).

4.4.1 Submersible Pump Test

The purpose of the submersible pump test is to evaluate the performance of the submersible
pumps by operating the recycle tank pump in a recirculation mode using supernatant only (Fig. 4.3).
For system success. the submersible pump must have a deadhead pressure less than 75 psi, must
start/stop upon command from the PLC, and must not jump excessively on startup. Details of the
test are as follows:

Minimum Personnel Required:  Project Engineer to oversee the testing
Two system operators to conduct the test

Special Permits: None
Special Equipment: Portable, strap-on flowmeter
Prerequisites: Before this test, the system must be installed as described in

Chaps. 2 and 3 and the system must have successfully completed
the leak test and control test. The recycle tank must contain
3400 gal of solids-free water.

Testing Instructions:

1. Install the portable flowmeter on the high pressure pump intake line (HS202-3) to measure test
flow rate.
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Verify the local switch for pump LPP495 is in the REMOTE position to allow PLC control of
the pump.

Close manual valve VLV310 (sample port valve).

Close manual valve VLV315-1 (high pressure pump HPP320-1 intake valve).
Close manual yalve VLV315-2 (high pressure pump HPP320-2 intake valve).
From the PLC, close actuated valve MOV250-1 (recycle tank bypass valve).

From the PLC, close actuated valve MOV305 (submersible pump recycle valve).
From the PLC, open actuated valve MOV300 (submersible pump discharge valve).
Turn on recycle tank cameré and observe pump LPP495.

From the PLC, start LPP495 while observing pump with camera. Make note of any pump
movement (jumping) that may be significant enough to damage the equipment.

. Record deadhead pressure from P1305 at the PLC.

. From the PLC, open actuated valve MOV305 20% and let run for 5 minutes. Record stabilized

pressure from pressure gauge PI305 and flow from portable flowmeter. Note if the flow or
pressure are unstable.

. From the PLC, continue opening valve MOV305 in 20% increments and letting run for

5 minutes. Record stabilized pressure from pressure gauge PI305 and flow from portable
flowmeter at each increment. Note if any of the flows or pressures are unstable.

From the PLC. stop LPP495.
Complete checklist 4.4.1 in Appendix A.

Repeat test twice.

4.4.2 High Pressure Pump Test

The purpose of the high pressure pump test is to verify the high pressure pumps are functioning

properly. During this test the pumps will be operated in a recycle mode (Fig. 4.4) and in a strainer
flushing mode (Fig. 4.5). For system success. the pumps must develop enough pressure and flow to
flush the strainers (nominal), feed the sluicer nozzle (200 gpm at 200 psi), and transfer waste to
MVST (50 gpm at 50 psi). Additionally. the rupture disks must fail at 225-275 psi and the system
must alarm on high discharge pressure and on low intake pressure.

4.4.2.1 On-line strainer flush test

The operation of the high pressure pumps during on-line strainer flushing will be evaluated by
operating the system in a strainer flushing mode (Fig. 4.3).
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Minimum Personnel Required:  Project Engineer to oversee the testing

Two system operators to conduct the test

Special Permits: None
Special Equipment: Portable, strap-on flowmeter
Prerequisites: Before this test, the equipment will be set up as described in

Chaps. 2 and 3. Additionally, the system must have passed the
leak test, the control test, and the submersible pump test. The
recycle tank must contain 3400 gal of solids-free water.

Testing Instructions:

ey

0

14.

15.

16.

17.

Verify the local switches for pumps LPP495 and HPP320-1 are in the REMOTE position.
Open manual valve VLV315-1 (pump HPP320-1 intake valve).

Open manual valve VLV330-1 (pump HPP320-1 discharge valve).

Open manual valve VLV350 (high pressure pump recycle valve).

Close manual valve VLLV240-1 (strainer STR355-1 rinse valve).

Close manual valve VLV240-2 (strainer STR355-2 rinse valve).

Close manual valve VLV310 (sample port valve).

Close manual valve VLV315-2 (pump HPP320-2 intake valve).

Close manual valve VLV330-2 (pump HPP320-2 discharge valve).

Close manual valve VLV370-1 (strainer STR355-1 isolation valve).

. Close manual valve VLV370-2 (strainer STR355-2 isolation valve).
. From the PLC, open actuated valve MOV300 (pump LPP495 discharge valve).

. From the PLC, set actuated valve MOV305 to 50% open (pump LPP495 recycle valve).

From the PLC, set actuated valve MOV340-1 to 50% open (high pressure pumps recycle
valve).

From the PLC, open actuated valve MOV350-1 (strainer STR355-1 inlet valve).
From the PLC, close actuated valve MOV245 (process water flush valve).

From the PLC, close actuated valve MOV250-1 (recycle tank bypass valve).




18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

29.
30.
31.
32.
33.
34.
3s.
36.
37.
38.
39.

40.
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From the PLC, close actuated valve MOV340-2 (MVST transfer valve).
From the PLC, close actuated valve MOV350-2 (strainer STR355-2 inlet valve).
From the PLC, close actuated valve MOV360-1 (strainer STR355-1 flush vaive).
From the PLC, close actuated valve MOV360-2 (strainer STR355-2 flush valve).
Turn on recycle tank camera and aim toward strainer drain line discharge.
Attach the portable flowmeter to the strainer drain line (DS212-2).
Turn on camera and aim toward discharge lines.
From the PLC, start submersible pump LPP495.
From the PLC, start high pressure pump HPP320-1 and set to 50% power.

Monitor the high pressure pump intake pressure (P1320-1A). If pressure goes too low, adjust
MOV305 (pump LPP495 recycle valve).

Check camera for discharge into tank from high pressure recycle line.

From the PLC, open actuated valve MOV360-1 (strainer STR355-1 drain valve).
Record flow rate from portable flowmeter.

From the PLC, close actuated valve MOV360-1 (strainer STR355-1 drain valve).
From the PLC, close actuated valve MOV350-1 (strainer STR355-1 inlet valve).

From the PLC, open actuated valve MOV350-2 (strainer STR355-2 inlet valve).

From the PLC, open actuated valve MOV360-2 (strainer STR355-2 drain valve).
Record flow rate from portable flowmeter.

From the PLC, close actuated valve MOV360-2 (strainer STR355-2 drain valve).
From the PLC, close actuated valve MOV350-2 (strainer STR355-2 inlet valve).

From the PLC, stop high preséure pump HPP320-1.

From the PLC, stop submersible pump LPP495.

Complete checklist 4.4.2.1 in Appendix A.
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4.4.2.2 Pump HPP320-1 test

The performance of the high pressure pumps will be evaluated by operating the recycle tank
submersible pump and the high pressure pumps in a recirculation mode using supernatant (Fig. 4.4).
For system success, the pumps must develop enough pressure and flow to feed the sluicer nozzle
(200 gpm at 200 psi) and to transfer waste to MVST (50 gpm at 50 psi). Additionally, the rupture
disks must fail at 250 psi +£10% and the system must alarm on high discharge pressure and on low
intake pressure.

Minimum Personnel Required:  Project Engineer to oversee the testing
Two system operators to conduct the test

Special Permits: None
Special Equipment: Portable, strap-on flowmeter
Prerequisites: Before this test, the equipment will be set up as described in

Chaps. 2 and 3. Additionally, the system must have passed the
leak test, the control test, and the submersible pump test. The
recycle tank must contain 3400 gal of solids-free water.

Testing Instructions:

1. Verify the local switches for pumps LPP495 and HPP320-1 are in the REMOTE position.

2.  Open manual valve VLV315-1 (pump HPP320-1 intake valve).

3. Open manual valve VLV330-1 (pump HPP320-1 discharge valve).

4. Open manual valve VLV350 (high pressure pump recycle valve).

5. Close manual valve VLV310 (sample port valve).

6. Close manual valve VLV315-2 (pump HPP320-2 intake valve).

7. Close manual valve VLV330-2 (pump HPP320-2 discharge valve).

8. From the PLC, open actuated valve MOV300 (pump LPP495 discharge valve).

9. From the PLC, set actuated valve MOV305 to 50% open (pump LPP495 recycle valve).

10. From the PLC, set actuated valve MOV340-1 to 50% open (high pressure pumps recycle
valve).

11. From the PLC, close actuated valve MOV350-1 (strainer STR355-1 inlet valve).
12. From the PLC, close actuated valve MOV245 (process water flush valve).

13. From the PLC, close actuated valve MOV250-1 (recycle tank bypass valve).




. From the PLC, close actuated valve MOV340-2 (MVST transfer valve).
15. l
16.
17.
18.
19.

20.

21.

22.
23,
C ] 24,
25.
26.

27.
28.
29.

30.

31

33.

. From the PLC, start high pressure pump HPP320-1 and set to 25% power.
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From the PLC, close actuated valve MOV350-2 (strainer STR355-2 inlet valve).

Turn on recycle tank camera and aim toward high pressure pump recycle line discharge.

Attach the portable flowmeter to the high pressure pump recycie line (HS204-3).
From the PLC, start pump LPP495.
From the PLC, start high pressure pump HPP320-1 and set to 25% power.

Monitor the high pressure pump intake pressure (PI305-1A). If pressure goes too low, adjust
MOV305 (pump LPP495 recycle valve).

Verify ability of pump HPP320-1 ability to transfer waste to the MVST by adjusting the pump
speed and valve MOV340-1 (high pressure pump recycle valve) until portable flowmeter reads
50 gpm and PI330 (high pressure pumps discharge pressure) reads 50 psi.

Visually inspect the pump for belt slippage and vibration.

Allow pump to operate for 5 minutes.

Stop high pressure pump HPP320-1.

Repeat steps 19 through 24.

From the PLC, start high pressure pump HPP320-1 and set to 25% power.

Monitor the high pressure pump intake pressure (P1305). If pressure goes too low, adjust
MOV305 (pump LPP495 recycle valve).

Verify ability of pump HPP320-1 to feed the sluicer nozzle by adjusting the pump speed and
valve MOV340-1 (high pressure pump recycle valve) until portable flowmeter reads 200 gpm
and PI330 (high pressure pumps discharge pressure) reads 200 psi.

Visually inspect the pump for belt slippage and vibration.

Allow pump to operate for 5 minutes.

Stop high pressure pump HPP320-1.

. Repeat steps 26 through 31.

From the PLC, set actuated valve MOV340-1 (high pressure pump recycle valve) to 50% open.
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. Record pressures from PI305 (high pressure pumps intake pressure). P1330 (high pressure

pumps discharge pressure), and the flow from the portable flowmeter.
Visually inspect pump HPP320-1 for vibration and belt slippage.
From the PLC, close valve actuated MOV305 (pump LPP495 recycle valve).

From the PLC, stop pump LPP495 while observing PI305 (high pressure pumps intake
pressure). The PLC should alarm and shut down pump HPP320-1 on low intake pressure at 5

psi.

From the PLC, open actuated valve MOV305 (pump LPP495 recycle valve) to 50%.
From the PLC, start pump LPP495.

From the PLC, start pump HPP320-1 at 50% power.

Record pressures from PI305 (high pressure pumps intake pressure), PI330 (high pressure
pumps discharge pressure), and the flow from the portable flowmeter.

Inspect HPP320-1 for vibration and belt slippage.
Repeat steps 42 and 43 for pump HPP320-1 at 75% and 100% power.
From the PLC, slow pump HPP320-1 to 75% power.

From the PLC, slowly close MOV340-1 until PI330 (high pressure pumps discharge pressure)
reads 215 psi. At this point, the PLC should alarm.

From the PLC, slowly close MOV340-1 until PI330 (high pressure pumps discharge pressure)
reads 225 psi. At this point, the PLC should alarm and shut down both pumps.

Disable high pressure switch PSH320-1 (pump HPP320-1 discharge pressure switch).

From the PLC, open MOV340-1 to 50%.

From the PLC, start pump LPP495.

From the PLC, start pump HPP320-1 at 75% power.

From the PLC, slowly close MOV340-1 (high pressure pump recycle line) until the differential
pressure between PI320-1A (high pressure pumps intake pressure) and PI330 (high pressure
pumps discharge pressure) reaches 275 psi or it drops suddenly. (A pressure drop indicates
rupture disk RD325-1 has blown.) Record the differential pressure at which the drop occurs.

Stop pumps LPP495 and HPP320-1.

Enable high pressure switch PHS320-1 (pump HPP320-1 discharge pressure switch).
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55. Complete checklist 4.4.2.2 in Appendix A.
4.4.2.3 Pump HPP320-2 test

The performance of the high pressure pumps will be evaluated by operating the recycle tank
submersible pump and the high pressure pumps in a recirculation mode using supernatant (Fig. 4.4).
For system success, the pumps must develop enough pressure and flow to feed the sluicer nozzle
(200 gpm at 200 psi) and to transfer waste to MVST (50 gpm at 50 psi). Additionally, the rupture
disks must fail at 250 psi £10% and the system must alarm on high discharge pressure and on low
intake pressure.

Minimum Personnel Required:  Project Engineer to oversee the testing
Two system operators to conduct the test

Special Permits: None
Special Equipment: Portable, strap-on flowmeter
Prerequisites: Before this test, the equipment will be set up as described in

Chaps. 2 and 3. Additionally, the system must have passed the
leak test, the control test, and the submersible pump test. The
recycle tank must contain 3400 gal of solids-free water.

Testing Instructions:

1. Verify the local switches for pumps LPP495 and HPP320-2 are in the REMOTE position.

2.  Open manual valve VLV315-2 (pump HPP320-2 intake valve).

3. Open manual valve VLV330-2 (pump HPP320-2 discharge valve).

4. Open manual valve VLV350 (high pressure pump recycle valve).

5. Close manual valve VLV310 (sample port valve).

6. Close manual valve VLV315-1 (pump HPP320-1 intake valve).

7. Close manual valve VLV330-1 (pump HPP320-1 discharge valve).

8. From the PLC, open actuated valve MOV300 (pump LPP495 discharge valve).

9. From the PLC, set actuated valve MOV305 to 50% open (pump LPP495 recycle valve).

10. From the PLC, set actuated valve MOV340-1 to 50% open (high pressure pumps recycle
valve).

11. From the PLC, close actuated valve MOV350-1 (strainer STR355-1 inlet valve).

12. From the PLC, close actuated valve MOV245 (process water flush valve).
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From the PLC, close actuated valve MOV250-1 (recycle tank bypass valve).
From the PLC, close actuated valve MOV340-2 (MVST transfer valve).
From the PLC, close actuated valve MOV350-2 (strainer STR355-2 inlet valve).
Turn on recycle tank camera and aim toward high pressure pump recycle line discharge.
Attach the portable flowmeter to the high pressure pump recycle line (HS204-3).
From the PLC, start pump LPP495.
From the PLC, start high pressure pump HPP320-2 and set to 25% power.

Monitor the high pressure pump intake pressure (PI305). If pressure goes too low, adjust
MOV305 (pump LPP495 recycle valve).

Verify pump HPP320-2's ability to transfer waste to the MVST by adjusting the pump speed
and valve MOV340-1 (high pressure pump recycle valve) until portable flowmeter reads 50
gpm and PI1330 (high pressure pumps discharge pressure) reads 50 psi.

Visually inspect the pump for belt slippage and vibration.

Allow pump to operate for 5 minutes.

Stop high pressure pump HPP320-2.

Repeat steps 19 through 24.

From the PLC, start high pressure pump HPP320-2 and set to 25% power.

Monitor the high pressure pump intake pressure (PI305). If pressure goes too low, adjust
MOV305 (pump LPP495 recycle valve).

Verify the pump's ability to feed the sluicer nozzle by adjusting the pump speed and valve
MOV340-2 (high pressure pump recycle valve) until portable flowmeter reads 200 gpm and
P1330 (high pressure pumps discharge pressure) reads 200 psi.

Visually inspect the pump for belt slippage and vibration.

. Allow pump to operate for 5 minutes.

. Stop high pressure pump HPP320-2.

. Repeat steps 26 through 31.

. From the PLC, set actuated valve MOV340-1 (high pressure pump recycle valve) to 50% open.

. From the PLC, start high pressure pump HPP320-2 and set to 25% power.
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Record pressures from PI305 (high pressure pumps intake pressure), P1330 (high pressure
pumps discharge pressure), and the flow from the portable flowmeter.

Visually inspect pump HPP320-2 for vibration and belt slippage.

From the PLC, close valve actuated MOV305 (pump LPP495 recycle valve).

From the PLC, stop pump LPP495 while observing PI305 (high pressure pumps intake
pressure). The PLC should alarm and shut down pump HPP320-1 on low intake pressure at
5 psi.

From the PLC, open actuated valve MOV305 (pump LPP495 recycle valve) to 50%.

From the PLC, start pump LPP495.

From the PLC, start pump HPP320-2 at 50% power.

Record pressures from PI305 (high pressure pumps discharge pressure), PI330 (high pressure
pumps discharge pressure), and the flow from the portable flowmeter.

Inspect HPP320-2 for vibration and belt slippage.
Repeat steps 42 and 43 for pump HPP320-2 at 75% and 100% power.
From the PLC, slow pump HPP320-2 to 75% power.

From the PLC, slowly close MOV340-1 untit-PI330 (high pressure pumps discharge pressure)
reads 215 psi. At this point, the PLC should alarm.

From the PLC, slowly close MOV340-1 until PI330 (high pressure pumps discharge pressure)
reads 225 psi. At this point, the PLC should alarm and shut down both pumps.

Disable high pressure switch PSH320-1 (pump HPP320-2 discharge pressure switch).

From the PLC, open MOV340-1 to 50%.

From the PLC, start pump LPP495.

From the PLC, start pump HPP320-2 at 75% power.

From the PLC, slowly close MOV340-1 (high pressure pump recycle line) until the differential
pressure between PI305 (high pressure pumps intake pressure) and P1330 (high pressure pumps
discharge pressure) reaches 275 psi or it drops suddenly. (A pressure drop indicates rupture disk

RD325-2 has blown.) Record the differential pressure at which the drop occurs.

Stop pumps LPP495 and HPP320-2.

Enable high pressure switch PHS320-2 (pump HPP320-2 discharge pressure switch).
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55. Complete checklist 4.4.2.3 in Appendix A.
4.4.2.4 High pressure pump reset

During testing of the high pressure pumps (Sects. 4.4.2.2 and 4.4.2.3), the high pressure pump
rupture disks will be blown and the high pressure switched temporarily disabled. The purpose of the
high pressure pump reset is to replace the blown rupture disks and to verify the pressure switches
are operating correctly after being temporarily disabled. Valves referenced in this test are shown in
Fig. 4.4.

Minimum Personnel Required:  Project Engineer to oversee the testing
Two system operators to conduct the test

Special Permits: Lockout/tagout for rupture disk replacement

Special Equipment: Miscellaneous hand tbols, two replacement rupture disks, and
portable, strap-on flowmeter

Prerequisites: Before this reset, both high pressure pump tests must be
completed and the recycle tank must contain 3400 gal of solids-

free water.

Resét Instructions:

1. Replace rupture disks RD325-1 and RD325-2 by the method described in Work Instruction 13 -
Rupture Disk Replacement.

2. Turn the local switches for pumps LPP495, HPP320-1, and HPP320-2 to the REMOTE
position. :

3. Open manual ;/alve VLV315-1 (pump HPP320-1 intake valve).

4. Open manual valve VLV330-1 (pump HPP320-1 discharge valve).

5. Open manual valve VLV350 (high pressure pump recycle valve).

6. Close manual valve VLV310 (sample port valve).

7. Close manual valve VLV315-2 (pump HPP320-2 intake valve).

8. Close manual valve VLV330-2 (;;ump HPP320-2 discharge valve).

9. From the PLC, open actuated valve MOV300 (pump LPP495 discharge valve).

10. From the PLC, set actuated valve MOV305 to 50% open (pump LPP495 recycle valve).

11. From the PLC, set actuated valve MOV340-1 to 50% open (high pressure pumps recycle ‘
valve). ‘
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12. From the PLC, close actuated valve MOV350-1 (strainer STR355-1 inlet valve).

13. From the PLC, close actuated valve MOV245 (process water flush valve).

14. From the PLC, close actuated valve MOV250-1 (recycle tank bypass valve).
'15. From the PLC, close actuated valve MOV340-2 (MVST transfer valve).

16. From the PLC, close actuated valve MOV350-2 (strainer STR355-2 inlet valve).

17.. From the PLC, start pump LPP495.

18. From the PLC, set pump HPP320-1 to 75% power.

19. From the PLC, slowly close MOV340-1 until PI330 (high pressure pumps discharge pressure)
reads 215 psi. At this point, the PLC should alarm.

20. From the PLC, slowly close MOV340-1 until PI330 (high pressure pumps discharge pressure)
reads 225 psi. At this point, the PLC should alarm and shut down both pumps.

21. Close manual valve VLV315-1 (pump HPP320-1 intake valve).
‘ 22. Close manual valve VLV330-1 (pump HPP320-1 discharge valve).
| 23. Open manual valve VLV315-2 (pump HPP320-2 intake valve).
24. Open manual valve VLV330-2 (pump HPP320-2 discharge valve).
25. From the PLC, start pump LPP495.
26. From the PLC, set pump HPP320-2 to 75% power.

27. From the PLC, slowly close MOV340-1 until PI330 (high pressure pumps discharge pressure)
reads 215 psi. At this point, the PLC should alarm.

28. From the PLC, slowly close MOV340-1 until PI330 (high pressure pumps discharge pressure)
reads 225 psi. At this point, the PLC should alarm and shut down both pumps.

55. Complete checklist 4.4.2.4 in Appendix A.

4.4.3 Sluicer Pump Test

The performance of the sluicer pump will be evaluated by operating the complete system in a

sluicing mode with the submersible pump in the sluice tank (LPP410-2) raised above the sludge

(Fig. 4.6). For system success. the pump must sustain operating pressure of 1500 psi. not have

. excessive vibration or belt slippage. and start/stop upon command from the PLC. Additionally, the
PLC must alarm on low pump intake pressure. Details of the test are as follows:
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Minimum Personnel Required:  Project Engineer to oversee the testing

Two system operators to conduct the test

Special Permits: None
Special Equipment: None
Prerequisites: Before this test, the equipment will be set up as described in

Chaps. 2 and 3. Additionally, the system must have passed the
leak test, the control test, the submersible pump test, and the high
pressure pump test. The recycle tank must contain 3400 gal of
solids-free water. The sluice tank must contain 3000 gal of water
and 4.7 tons of kaolin clay. Additionally, the material in the
sluice tank must be separated into distinct supernatant and sludge
layers.

Testing Instructions:

1.

10.

11.

12.

13.

Verify the local switches for pumps LPP410-2, LPP495, HPP320-1, and SLCP665 are in the
REMOTE position.

Open manual valve VLV315-1 (pump HPP320-1 intake valve).
Open manual valve VLV330-1 (pump HPP320-1 discharge valve).
Open manual valve VLV350 (high pressure pump recycle valve).

Open manual valve VLV370-1 (strainer STR355-1 isolation valve) and VLV370-2 (strainer
STR355-2 isolation valve).

Close manual valve VLV315-2 (pump HPP320-2 intake valve).

Close manual valve VLV330-2 (pump HPP320-2 discharge valve).

Close manual valve VLV310 (sample port valve).

Close manual valvé VLV240-1 (strainer STR355-1 flush valve).

Close manual valve VLLV240-2 (strainer STR355-2 flush valve).

From the PLC, open actuated valve MOV300 (pump LPP495 discharge valve).

From the PLC, set actuated valves MOV305 (low pressure pump recycle valve) and MOV340-1
(high pressure pump recycle valve) to 50% open.

From the PLC, open actuated valve MOV350-1 (strainer STR355-1 inlet valve).

. From the PLC, open actuated valve MOV 660 (sluicer pump intake valve).
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From the PLC, open actuated valve MOV675 (sluicer pump discharge valve).
From the PLC, open actuated valve MOV410-2 (pump LPP410-2 discharge valve).
From the PLC, close actuated valve MOV250-1 (recycle tank bypass valve).

From the PLC, close actuated valve MOV245 (line flush valve).

From the PLC, close actuated valve MOV250-2 (recycle tank bypass valve).

" From the PLC, close actuated valve MOV340-2 (MVST discharge valve).

From the PLC, close actuated valve MOV350-2 (strainer STR355-2 inlet valve).

From the PLC, close actuated valve MOV360-1 (strainer STR355-1 drain valve).

From the PLC, close actuated valve MOV360-2 (strainer STR355-2 drain valve).

From the PLC, close actuated valve MOV455 (low pressure transfer pump throttle valve).
From the PLC, close actuated valve MOV665 (sluicer bypass vaive).

From the PLC, close actuated valve MOV670 (sluicer pressure relief valve).

Turn on sluicing tank and recycle tank cameras.

Start hydraulic power unit.

Move the sluicer arm so that the nozzle is aimed at the end of the tank and above the water line.
From the PLC, start pump LPP495.

From the PLC, start pump HPP320 and set to 50% power.

With one operator watching the sluicer with the sluice tank camera and one operator monitoring
the P1663 (sluicer pump intake pressure), start the sluicer pump (SLCP665) at the lowest setting

(25% power). Make note of the reaction of sluicer mast to pump startup.

Carefully watch the sluicer pump intake pressure and adjust pump HPP320-1's speed and valve
MOV340-1 (high pressure pump recycle valve) as needed to maintain pressure above 20 psi.

From the PLC, start pump LPP410-2.

From the PLC, set valve MOV455 (low pressure transfer throttle valve) to 20%.

Carefully watch the level in the sluice tank and adjust valve MOV455 as needed to maintain
a relatively uniform tank level.




37.

38.

39.

40.
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Record the flow from FE450 (low pressure transfer flowmeter) at which uniform tank level is
reached.

Visually inspect the sluicer pump for vibration and belt slippage.

From local pressure gauges, record the range of pressure swing in P1330 (high pressure pumps
discharge pressure) and in P1663 (sluicer pump intake pressure).

Repeat steps 33 and 35 through 39 for the sluicer pump (SLCP665) set to 50%, 75%, and 100%
power.

41. From the PLC, stop pump LPP410-2.

42. From the PLC, stop pump SCLP665.

43. From the PLC, stop pump HPP320-1.

44. From the PLC, stop pump LPP495.

45. Retract the sluicer arm into the sluicer mast.
46. Shut down the hydraulic power unit.

47. Complete checklist 4.4.3 in Appendix A.
4.5 SLUDGE PUMPING TEST

The testing described in previous sections will have evaluated the systems operation while

pumping clean water. The sludge pumping test will evaluate the ability of the system to perform
while transferring a water and solids mixture (slurry).

4.5.1 Low Pressure Pumping Test

The low pressure pumping test will evaluate the ability of the submersible pumps to operate in

undiluted sludge. During this test, only the low pressure transfer system will be operated (Fig. 4.7).
For system success, the pump must operate without locking and without excessive jumping. Details
of the test are as follows:

Minimum Personnel Required:  Project Engineer to oversee the testing

System operator to conduct the test
1&C Engineer

Special Permits: None

Special Equipment: None
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Prerequisites: Before this test, the system must be installed as described in

Chaps. 2 and 3. The system must have also passed the leak test,
control test, and clean water capacity test. The sluice tank must
contain 4.7 tons of kaolin clay and no less than 1000 gal of water.
The material must be separated into distinct sludge and
supernatant layers.

Testing Instructions:

Place the local switch for pump LPP410-2 in the off position.

Turn on the in-tank cameras, focusing the sluice tank camera on the submersible pump and the
recycle tank camera on the discharge lines.

While monitoring the pump with the in-tank camera, lower pump LPP410-2 down to the sludge
layer, leaving ~2 in. of slack in the pump cable.

From the PLC, close actuated valve MOV250-2 (recycle tank bypass valve).

From the PLC, open actuated valve MOV410-2.

From the PLC, set actuated valve MOV455 to 50% open.

Turn the local switch for pump LPP410-2 to REMOTE position.

While observing the pump with the sluice tank camera, start pump LPP410-2 from the PLC.

Monitor and record pump operation and flow rate through FE450 and the tank cameras.

. Allow pump to operate 2 minutes.

. With pump running, slowly lower pump to bottom of tank while monitoring operation and flow

rate.
Allow pump to run for 5 minutes.

Complete checklist 4.5.1 in Appendix A.

4.5.2 Sluicing Test

The ability of the system to suspend sludge and pump it in a closed circuit system will be

evaluated by operating the complete system in a sluicing mode with the PLC automatically
regulating the system (Fig. 4.8). For system success. the system must start/stop on command from
the operator at the PLC, must operate reasonably close to set points specified by the operator, must
be able to switch strainers without flow interruption. must be able to suspend sludge from the bottom
of the tank. and the PLC must be able to maintain a system balance. This test will only establish the
. ability of the system to suspend and pump sludge: the optimal settings for system efficiency will be
determined during operator training (see Sect. 4.6). Details of the test are as follows:
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Minimum Personnel Required:  Project Engineer to oversee the testing
Two system operators to conduct the test

Special Permits: None
Special Equipment: None
Prerequisites: Before this test, the system must be set up as described in

Chaps. 2 and 3. The system must have successfully completed
the system leak test, control test, clean water capacity test,
support systems test, and sludge pumping test.

Testing Instructions:

1. Sluice tanks by method described in Work Instruction 1 (Appendix B). Sluice by beginning
underneath the sluicer and working in a side-to-side pattern to the end of the tank.

2. Atthe completion of the sluicing pass, shut down the sluicing system, transfer as much material
as possible to the recycle tank, and videotape the results with the sluice tank camera.

3. Restart the sluicing system and transfer as much of the contents of the recycle tank to the sluice
tank as possible.

4. Shut down the system by the method in Work Instruction 7 - Normal System Shutdown
(Appendix B).

5. Complete checklist 4.5.2 in Appendix A.

4.6 OPERATOR TRAINING

Sluicing system operators will be trained in performing routine operations, emergency
operations, and maintenance. Training will consist of a short class on the sluicing system and its
operation followed by mock operations at the TTCTF. The conditions during this training will mimic
the expected OHF site conditions as closely as possible and will include mock exclusion zones.
Operator competency will be demonstrated by response drills and written exams. Training, drills,
and exams will be administered by the lead engineer.

Before initiation of project-specific training, operators will receive Energy Systems general
employee training, photo badging, respirator awareness, and lockout/tagout training.

4.6.1 Routine Startup, Operation, and Shutdown

Sluicing system operators will practice startup, operation, and shutdown of the sluicing system
during the cold test. During this practice, various flow rates, pressures, and sluicing patterns will be
tried to determine the most efficient sluicing method and to familiarize the operators with the
system.
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Minimum Personnel Required: ~ Three system operators

Special Permits: None
Special Equipment: None
Prerequisites: Before this test, the system must be set up as described in

Chaps. 2 and 3. The system must have successfully completed -
the system tests described in Sects. 4.1 through 4.5.

Testing Instructions:

1. Sluice tanks by method described in Work Instruction 1 — Sluicing System Startup
(Appendix B).

2. Transfer as much of the waste as possible to the sluice tank (T1) or the roll-off bin.

3. Shut down the system by the method described in Work Instruction 7 - Normal System
Shutdown (Appendix B).

4.6.2 Strainer Clogging

Sluicing system operators will practice responding to abnormal and emergency conditions
during the cold test. The practice will include responding to three types of strainer clogging:
(1) slow clogging that can be cleared on-line, (2) slow clogging that cannot be cleared on-line, and
(3) rapid clogging. :

Minimum Personnel Required:  Two system operators and one I&C engineer

Special Permits: None
Special Equipment: None
Prerequisites: Before this test, the system must be set up as described in

Chaps. 2 and 3. The system must have successfully completed
the system tests described in Sects. 4.1 through 4.5 and the
operators must have completed the training outlined in
Sect. 4.6.1.

Testing Instructions:
Slow Clogging: Clearable
1. Begin sluicing tanks by method described in Work Instruction 1 (Appendix B).

2. Over a period of several minutes, partially close the isolation valve for the strainer being
operated (VLV370-1 or VLV370-2). The valve should be closed until the PLC alarms. o

3. Once high differential pressure is noted, respond by the method in Work Instruction 3.




4.

5.
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During flushing, open strainer isolation valve fully.

Shut down the system by the method described in Work Instruction 7.

Slow Clogging: Unclearable

1.

Begin sluicing tanks by method described in Work Instruction 1 (Appendix B).

2. Over a period of several minutes, partially close the isolation valve for the strainer being
~operated (VLV370-1 or VLV370-2). The valve should be closed until the PLC alarms.

3. Once high differential pressure is noted, respond by the method in Work Instruction 3.

4. As directed by Work Instruction 3, switch strainers by the method in Work Instruction 5 and

flush the strainer off-line by the method in Work Instruction 4.

5. Open the strainer isolation valve fully.

6. Shut down the system by the method described in Work Instruction 7.

Rapid Clogging

1. Begin sluicing tanks by method described in Work Instruction 1 (Appendix B).

2. Over a period of 30 seconds, partially close the isolation valve for the strainer being operated
(VLV370-1 or VLV370-2). The valve should be closed until the PLC alarms.

3. Once high differential pressure is noted, respond by the method in Work Instruction 5.

4. Open the strainer isolation valve fully.

5. Shut down the system by the method described in Work Instruction 7.

4.6.3 Emergency Shutdown

Sluicing system operators will practice responding to abnormal and emergency conditions

during the cold test. The practice will include simulated line leaks, pump failures, and strainer
plugging. '

Minimum Personnel Required: = Three system operators

Special Permits: None

Special Equipment: None
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Prerequisites: Before this test, the system must be set up as described in
Chaps. 2 and 3. The system must have successfully completed
the system tests described in Sects. 4.1 through 4.5 and the

operators must have completed the training outlined in
Sect. 4.6.1.

Testing Instructions:

Simulated Line Leak

1. Begin sluicing tanks by method described in Work Instruction 1 — Sluicing System Startup
(Appendix B).

2. Pour 5 gal of water into one of the skid drip pans.
3. Once the PLC alarms, respond by the method described in Work Instruction 9 (Appendix B).

Simulated Pump Failure

1. Begin sluicing tanks by method described in Work Instruction 1 - Sluicing System Startup
(Appendix B).

2. Turn the local switch for one of the operating pumps to the off position.

3.  Once the PLC alarms, respond by the method described in Work Instruction 8 (Appendix B).

4.6.4 Sluicer Movement

Sluicing system operators and crane operators will practice moving the sluicer and the in-tank
camera during the cold test. The training will involve lifting the equipment off tank T1 and placing
it back on the tank by the methods described in Work Instructions 10 and 11 (Appendix B).

4.6.5 Maintenance

Sluicing system operators and crane operators will practice the most likely maintenance
scenarios that are expected. These scenarios include changing strainer baskets, replacing pump belts,
and replacing blown rupture disks. These exercises are described in Work Instructions 6, 12, and 13,
respectively. To assist applications for radioactive work permits should these actions be required at
the OHF site, these activities will be videotaped.

4.6.6 Operator Testing

At the completion of testing and training, the competence of sluicing system operators and
crane operators will be evaluated with operational drills and a written exam. During the drills,
operators will start and operate the system normally and one of the conditions discussed in
Sects. 4.6.2 and 4.6.3 will be simulated by the lead engineer. Response of the operators will be
documented by the lead engineer on a drill evaluation form.
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After successful completion of the drills, each operator will be required to pass a written exam.

The exam is broken into five sections. The purpose of each section is to demonstrate an adequate
understanding of specific training objectives. The training objectives are as follows:

I.

Develop and be able to demonstrate a working understanding of the existing site conditions at
the OHF.

Develop and be able to demonstrate a working understanding of the purpose and operation of
the key system components.

Develop and be able to demonstrate a working understanding of the operation of the sluicing
system.

Develop and be able to demonstrate a working understanding of how to respond to emergencies
during system operation.

Develop and be able to demonstrate a working understanding of safety requirements at the
OHF.
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. S. HEALTH AND SAFETY

TTCTF personnel are providing health and safety oversight during the cold test and will prepare
the health and safety documentation, based on information provided by CDM Federal regarding the
system operation. A Site Safety and Health Officer will be present to monitor worker safety during
all active phases of the cold test.
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6. WASTE MANAGEMENT

Disposal of wastes generated during the cold test will be conducted in accordance with the site-
specific problem summary sheet to be prepared by TTCTF personnel. The volume of waste
generated is anticipated to be minimal, and will consist largely of excess polyvinyl chloride piping,
equipment accessories (e.g., lubricant containers), disposal towels, and personal protective
equipment (gloves and disposable coveralls). A list of anticipated types and volumes of any
potentially hazardous material that may be used or stored at the TTCTF will be provided to ensure
compliance with Robotics hazardous materials storage requirements.

Only potable water will be used during the cold test. Residual potable water and
sludge/sediment used during the cold test will not be considered a hazardous waste. TTCTF
personnel will manage disposal or disposition of this material after the cold test has been completed.
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‘ 7. REPORTING

The results of the cold test will be documented in a Technical Memorandum. This
memorandum will include a synopsis of activities and the results of all tests conducted. This
memorandum will be prepared and distributed to project personnel.




Appendix A

CHECKLISTS




Checklist 4.1a: Revision: 1
System Leak Test Date: Nov. 21, 1997

Low Pressure Transfer Pipe Test

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials

Comments:

System Operator
System Operator

Project Engineer

Criteria

Test pressure was psi.

No leaks were observed in the low pressure transfer line.

No leaks were observed in the camera rinse lines.

No leaks were observed in the piping on the transfer pump skid.

No leaks were observed in the process water piping.

Signature Date




‘ Checklist 4.1b: Revision: 1
System Leak Test Date: Nov. 21, 1997
High Pressure Pump Intake Line Test

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

Test pressure was psi.

No leaks were observed in the low pressure feed line.

No leaks were observed in the low pressure feed recycle line.

No leaks were observed in the piping on the transfer pump skid.

Comments:

Signature Date

System Operator

System Operator-

Project Engineer




. Checklist 4.1c: Revision: 1
System Leak Test Date: Nov. 21, 1997
High Pressure Pump Discharge Line Test

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Intials ~ Criteria

Test pressure was _psi.

No leaks were observed in the high pressure recycle line.

No leaks were observed in the MVST transfer line.

No leaks v;Iere observed in the strainer drain line.

No leaks were observed in the sluicer pump feed line.

‘ - No leaks were observed in the sluicer pressure relief line.

No leaks were observed in the piping on the transfer pump skid.

No leaks were observed in the piping on the sluicer pump skid.

Comments:

Signature Date

System Operator

System Operator

Project Engineer




Checklist 4.2.1: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Field Inst. and Equip. Tagging Verification

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

Instruments and equipment tags are installed and labeled correctly.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.2: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
PLC, Workstation and Panel Audit

OHF Tank Contents Removal Project Cold Test Page 1 of |
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

Workstation equipment, PLC equipment and cables are installed and labeled
correctly.

Panel layout is correct and workmanship is acceptable.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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. Checklist 4.2.4: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
PLC, Workstation and Panel Failure

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

UPS functions properly.

Workstation functions properly on power loss and recovery.
S PLC functions properly on power loss and recovery.

PLC Remote /0 functions properly on power loss and recovery.

Workstation and PLC communications function properly on loss of
communication and restoration of communications.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.1: Revision: 1

Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 205 Process Water Pump and
Loop 210 Process Water Flow Test

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials

A.

Criteria

Review the associated displays for layout and completéness.
Display layout is correct and complete.

Point and display verification

Verify pump field switch status indicates Local at display.
Verify pump status indicates Computer Manual at display.
Verify pump status indicates Off at display.

Change pump field switch to the Remote position and verify pump status changes
to Remote at display.

Using input simulation equipment, simulate a flow signal. Verify that the
engineering units conversion is performed correctly. Verify trend is functioning

correctly.

Verify flow totalization is working. Select flow totalization Reset at display and
confirm flow total is set to 0.

Manual Control

With pump field switch in the Local position, Select pump Start at display and
verify that pump does not Run.

Change pump field switch to the Remote position. Select pump Start at display
and verify pump status changes to Run at display.

Select pump Stop at display and verify pump status changes to Off at display.




Checklist 4.2.5.1: Revision: 1

Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 205 Process Water Pump and
Loop 210 Process Water Flow Test

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by:

CDM Federal Programs Corporation

D.

Equipment Failure

Disable pump from running. Select pump Start at display and verify pump status

- indicates Off at display. After 10 seconds, verify that an equipment failure alarm

Comments:

System Operator

1&C Engineer

Project Engineer

is generated. :

Select pump Start and verify PLC start output does not energize.

Select pump fail Reset at display. Enable pump to run and select pump Start at
display and verify pump status changes to Run at display. Select pump Stop at
display.

Interlocks

Select pump Start at display. With pump confirmed running, simulate a no flow

condition. After 5 seconds, verify that a No Flow Alarm is generated and the
pump is shut off.

Signature Date




Checklist 4.2.5.2: Revision: 0
Instrumentation and Controls Test Date: Aug. 29, 1997
Loop 220-2 Sluicer Rinse Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.
B. Point and display verification.

Verify valve field switch status indicates Local at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position.

Select valve Open at display and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.2:
Instrumentation and Controls Test
Loop 220-2 Sluicer Rinse Valve

Revision: 0
Date: Aug. 29, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




@® |checxistsnss Revision: 0
Instrumentation and Controls Test Date: Aug. 29, 1997
Loop 225-1 Recycle Tank Camera Lens Rinse Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.
B. Point and display verification.

- Verify valve field switch status indicates Local at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

. Select Computer Manual at display and verify status indicates Computer Manual
at display. ‘

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position.
Select valve Open at display and verify that valve opens.

Select valve Close at display and verify that valve closes.

\




Checklist 4.2.5.3:
Instrumentation and Controls Test
Loop 225-1 Recycle Tank Camera Lens Rinse Valve

Revision: 0
Date: Aug. 29, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.4: Revision: 0
Instrumentation and Controls Test Date: Aug. 29, 1997
Loop 225-2 Old Hydrofracture Tank Camera Lens Rinse Valve

OHF Tank Contents Removal Project Cold Test Page 10of2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.
B. Point and display verification.

Verify valve field switch status indicates Local at display.

- Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close. '

Change valve field switch to the Remote position.
Select valve Open at display and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.4:
Instrumentation and Controls Test
Loop 225-2 Old Hydrofracture Tank Camera Lens Rinse Valve

Revision: 0
Date: Aug. 29, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.5: Revision: 0
Instrumentation and Controls Test Date: Aug. 29, 1997
Loop 230 Pipe Blow Down Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.
B. Point and display verification.

Verify valve field switch status indicates Local at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position.
Select valve Open at display and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.5:
Instrumentation and Controls Test
Loop 230 Pipe Blow Down Valve

Revision: 0
Date: Aug. 29, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.6: : Revision: 0
Instrumentation and Controls Test Date: Aug. 29, 1997
Loop 235 Pipe Flush Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.
Display layout is correct and complete.
B. Point and display verification.
Verify valve field switch status indicates Local at disblay.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position.
Select valve Open at display and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.6:
Instrumentation and Controls Test
Loop 235 Pipe Flush Valve

Revision: 0
Date: Aug. 29, 1997

OHF Tank Contents Removal Project Cold Test
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Page 2 of 2

Prepared by: CDM Federal Programs Corporation

Comments:

Signature

System Operator

1&C Engineer

Project Engineer

Date




Checklist 4.2.5.7:
Instrumentation and Controls Test .
Loop 245 High Pressure Pumps Discharge Header Flush Valve

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Page 1 of 2

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification.

display.

at display.

to Remote at display.

C. Manual Control

verify that valve does not Open.

verify that valve does not Close.

Change valve field switch to the Remote position.

Select valve Close at display and verify that valve closes.

~ Verify valve field switch status indicates Local at display.

Select Computer Auto at display and verify status indicates Computer Auto at
O Select Computer Manual at display and verify status indicates Computer Manual

Change valve field switch to the Remote position and verify valve status changes

With valve field switch in the Close position, Select valve Open at display and

With valve field switch in the Open position, Select valve Close at display and

Select valve Open at display and verify that valve opens. -




Checklist 4.2.5.7:
Instrumentation and Controls Test
Loop 245 High Pressure Pumps Discharge Header Flush Valve

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments: _
Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.8: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 250-1 High Pressure Pumps Suction Header Flush Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.
B. Point and display verification.

Verify valve field switch status indicates Local at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

* Change valve field switch to the Remote position.
Select valve Open at display and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.8: A
" Instrumentation and Controls Test
Loop 250-1 High Pressure Pumps Suction Header Flush Valve

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




@ |checkists2so: Revision: 1
' Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 250-2 Low Pressure Pumps Discharge Line Flush Valve

| OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepafed by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness. ‘
- Display layout is correct and complete.
B. Point and display verification.

Verify valve field switch status indicates Local at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

Change valve field switch to the Remote pdsition and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position.

Select valve Open at display and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.9:
Instrumentation and Controls Test
Loop 250-2 Low Pressure Pumps Discharge Line Flush Valve

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.10: Revision: 0
Instrumentation and Controls Test Date: Aug. 29, 1997
Loop 300 Recycle Tank Discharge Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
——_" Display layout is correct and complete.
B. Point and display verification.

Verify valve field switch status indicates Local at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position.

Select valve Open at display and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.10:
Instrumentation and Controls Test
Loop 300 Recycle Tank Discharge Valve

Revision: 0
Date: Aug. 29, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.11: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 305 High Pressure Pumps Intake Line Pressure
and Recycle Valve
OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.
B. Point and display verification.

Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

Using discrete input simulation equipment, simulate an Intake Line Press Switch
High state. Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate an Intake Line Press Switch
Normal state. Verify alarm is cleared at display.

Using analog input simulation equipment, simulate a pressure signal. Verify that
the engineering units conversion is performed correctly. Verify a Low, High, and
High High alarm is generated at display. Verify trend is functioning correctly.

C. Manual Control

With valve field switch in the Local position,‘enter a valve position set point of
100% at the display and verify that valve does not Open.

Change valve field switch to the Remote position. Enter a valve position set point
of 100% at the display and verify that the valve position indication is 100% and
that the valve status indicates Open.

Enter a valve position set point of 50% at the display and verify that the valve
position indication is 50% and that the valve status indicates Transition.



Checklist 4.2.5.11:
Instrumentation and Controls Test
Loop 305 High Pressure Pumps Intake Line Pressure
and Recycle Valve

.| Revision: 1

Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Page 2 of 2

Prepared by: CDM Federal Programs Corporation

Enter a valve position set point of 0% at the display and verify that the valve

position indication is 0% and that valve status indicates Closed.

D. Computer Interlocks

Simulate a pressure signal above the High alarm limit. Verify that the valve

position indication is proportional to the amount the pressure is above the high

alarm limit.

Simulate a pressure signal below the High alarm limit. Verify that the valve

position indication matches the manually entered valve position set point.

Comments;

Signature

System Operator

1&C Engineer

Project Engineer

Daté




Checklist 4.2.5.12: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 320-1 High Pressure Transfer Pump 1

OHF Tank Contents Removal Project Cold Test Page 1 of 3
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.

B. Point and display verification.

Verify pump field switch status indicates Local at display.

Verify pump status indicates Off at display.

Select Computer Auto at display and verify pump status indicates Computer Auto
at display.

Select Computer Manual at display and verify pump status indicates Computer
Manual at display.

Change pump field switch to the Remote position and verify pump status changes
to Remote at display.

Using discrete input simulation equipment, simulate a VFD Drive Fail state.
Verify an alarm 1s generated at display.

Using discrete input simulation equipment, simulate a VFD Drive Fail return to
Normal state. Verify alarm is cleared at display.

Using discrete input simulation equipment, simulate a Pump Pressure Shutdown
state. Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate a Pump Pressure Shutdown
return to Normal state. Verify alarm is cleared at display.




Loop 320-1 High Pressure Transfer Pump 1

Checklist 4.2.5.12: Revision: 1

Instrumentation and Controls Test Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 3
Oak Ridge National Laboratory, Oak Ridge, Tennessee /

Prepared by:

CDM Federal Programs Corporation

C. Manual Control

With pump field switch in the Local position, Select pump start at display and
verify that pump does not Run.

Change pump field switch to the Remote position. Select pump Start at display
and verify that pump status changes to Run at display.

Enter a pump speed set point of 100% at the display and verify that the pump
speed indication is 100% at display.

Enter a pump speed set point of 50% at the display and verify that the pump speed
indication is 50% at display.

Enter a pump speed set point of 0% at the display and verify that the pump speed
indication is 0% at display.

Select pump Stop at display and verify that pump status changes to Off at display.

D. Equipment Failure

E. Interlocks

Disable pump from running. Select pump Start at display and verify pump status
indicates Off at display. After 10 seconds, verify that an equipment failure alarm
is generated.

Select pump Start and verify PLC start output does not energize.
Select pump fail Reset at display. Enable pump to run and select pump Start at

display and verify pump status changes to Run at display. Select pump Stop at
display.

Select pump Start at display. With pump confirmed running, simulate a VFD
Drive Fail condition. Verify a VFD Drive Fail Alarm is generated and the pump
is shut off.
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Remove VFD Drive Fail condition. Select pump Start at display. With pump
confirmed running, simulate a Pump Pressure Shutdown condition. Verify a
Pump Pressure Shutdown Alarm is generated and the pump is shut off.

Remove Pump Pressure Shutdown condition.

F. Auto Mode

With pump in Computer Manual start/stop mode, Select pump Start at display.
Enter a 50% scale pressure set point at the pump speed controller.

With pump confirmed running, select Computer Auto Pressure Control at display.
. Verify pump status indicates Computer Auto Pressure Control at display.

Simulate high transfer line pressure. Set pressure to 50% scale and verify that
pump speed remains constant.

Set pressure to 75% scale and verify that pump speed begins decreasing.
Set pressure to 25% scale and verify that pump speed begins increasing.
Select pump Stop at display. Verify pump speed is 0%.

Comments:

Signature Date

System Operator

. 1&C Engineer

Project Engineer




@ |checkitansiz: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 320-2 High Pressure Transfer Pump 2

OHF Tank Contents Removal Project Cold Test Page 1 of 3
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.
Display layout is correct and complete.
B. Point and display verification.
Verify pump field switch status indicates Local at display.
Verify pump status indicates Off at display.

Select Computer Auto at display and verify pump status indicates Computer Auto
. at display.

Select Computer Manual at display and verify pump status indicates Computer
Manual at display.

Change pump field switch to the Remote position and verify pump status changes
to Remote at display.

Using discrete input simulation equipment, simulate a VFD Drive Fail state.
Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate a VFD Drive Fail return to
Normal state. Verify alarm is cleared at display.

Using discrete input simulation equipment, simulate a Pump Pressure Shutdown
state. Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate a Pump Pressure Shutdown
return to Normal state. Verify alarm is cleared at display.
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C. Manual Control

With pump field switch in the Local position, Select pump start at display and
verify that pump does not Run.

- Change pump field switch to the Remote position. Select pump Start at display
and verify that pump status changes to Run at display.

Enter a pump speed set point of 100% at the display and verify that the pump
speed indication is 100% at display.

Enter a pump speed set point of 50% at the display and verify that the pump speed
indication is 50% at display.

Enter a pump speed set point of 0% at the display and verify that the pump speed
indication is 0% at display.

Select pump Stop at display and verify that pump status changes to Off at display.

D. Equipment Failure

Disable pump from running. Select pump Start at display and verify pump status
indicates Off at display. After 10 seconds, verify that an equipment failure alarm
is generated.

Select pump Start and verify PLC start output does not energize.

Select pump fail Reset at display. Enable pump to run and select pump Start at
display and verify pump status changes to Run at display. Select pump Stop at
display.

E. Interlocks

Select pump Start at display. With pump confirmed running, simulate a VFD

Drive Fail condition. Verify a VFD Drive Fail Alarm is generated and the pump
is shut off.
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Remove VFD Drive Fail condition. Select pump Start at display. With pump
confirmed running, simulate a Pump Pressure Shutdown condition. Verify a
Pump Pressure Shutdown Alarm is generated and the pump is shut off.

Remove Pump Pressure Shutdown condition.

F. Auto Mode

With pump in Computer Manual start/stop mode, Select pump Start at display.
Enter a 50% scale pressure set point at the pump speed controller.

With pump confirmed running, select Computer Auto Pressure Control at display.
. Verify pump status indicates Computer Auto Pressure Control at display.

Simulate high transfer line pressure. Set pressure to 50% scale and verify that
pump speed remains constant.

Set pressure to 75% scale and verify that pump speed begins decreasing.
Set pressure to 25% scale and verify that pump speed begins increasing.
Select pump Stop at display. Verify pump speed is 0%.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria
A. Review the associated displays for layout and completeness.
Display layout is correct and complete.

B. Point and display verification

- Using analog input simulation equipment, simulate a pressure signal. Verify that
the engineering units conversion is performed correctly. Verify a High and High
High alarm is generated at display. Verify trend is functioning correctly.

Using discrete input simulation equipment, simulate a High Pressure Transfer
‘ Line Pressure Switch High state. Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate a High Pressure Transfer
Line Pressure Switch Normal state. Verify alarm is cleared at display.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.
B. Point and display verification

Verify valve field switch status indicates Local at display.

—_ Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

. C. Manual Control

With valve field switch in the Local position, enter a valve position set point of
100% at the display and verify that valve does not Open.

Change valve field switch to the Remote position.

Enter a valve position set point of 100% at the display and verify that the valve
position indication is 100% and that the valve status indicates Open.

Enter a valve position set point of 50% at the display and verify that the valve
position indication is 50% and that the valve status indicates Transition.

Enter a valve position set point of 0% at the display and verify that the valve
position indication is 0% and that valve status indicates Closed.

D. Computer Interlocks

Simulate a Loop 330 pressure signal above the High alarm limit. Verify that the
valve position indication is proportional to the amount the pressure is above the
‘ High alarm limit.
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Simulate a Loop 330 pressure signal below the High alarm limit. Verify that the
valve position indication matches the manually entered valve position set point.

Comments:

Signature

System Operator

1&C Engineer

Project Engineer

Date’
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Initials Criteria

A. Review the associated displays for layout and completeness.
_ Display layout is correct and complete.

B. Point and display verification

Verify valve field switch status indicates Local at display.

Verify valve status indicates Computer Manual at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Local position, enter a valve position set point of
100% at the display and verify that valve does not Open.

Change valve field switch to the Remote position. Enter a valve position set point
of 100% at the display and verify that the valve position indication is 100% and
that the valve status indicates Open.

Enter a valve position set point of 50% at the display and verify that the valve
position indication is 50% and that the valve status indicates Transition.

Enter a valve position set point of 0% at the display and verify that the valve
position indication is 0% and that valve status indicates Closed.

D. Auto Mode
Enter a 50% scale flow set point at the valve flow controller. Select Computer

Auto Flow Control at display. Verify valve status indicates Computer Auto Flow
Control at display.
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In Computer Auto Flow Control, valve is clamped Closed until Operator confirms
MVST discharge. Simulate operator MVST discharge selection. With MVST
discharge not enabled, simulate Loop 345 flow. Set flow to 0% scale and verify
that valve position indication is 0%.

- With MVST discharge enabled, simulate Loop 345 flow. Set flow to 25% scale
and verify that valve begins opening.

—_— Set flow to 75% scale and verify that valve begins closing.

Set flow to 50% scale and verify that valve position remains constant.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria

A. Review the associated displays for layout and completeness.
_ Display layout is correct and complete.

B. Point and display veriﬁg:ation

Using analog input simulation equipment, simulate a flow signal. Verify that the
engineering units conversion is performed correctly. Verify trend is functioning

correctly.

Verify flow totalization is working. Select flow totalization Reset at display and
‘ confirm flow total is set to 0.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria

A. Review the associated displays for layout and completeness.
_ Display layout is correct and complete.
B. Point and display verification

Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens.

Select valve Close at display and verify that valve closes.
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Comments:

Signature

System Operator

1&C Engineer

Project Engineer

Date
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Initials

Criteria

A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification

Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens.

Select valve Close at display and verify that valve closes.
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Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.
B. Point and display verification

Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

Select Computer Auto at display and verify valve status indicates Computer Auto
at display.

Select Computer Manual at display and verify valve status indicates Computer
Manual at display.

Using analog input simulation equipment, simulate a strainer differential pressure
signal. (Loop 330 minus Loop 663 pressure). Verify that the engineering units
conversion is performed correctly. Verify a High alarm is generated at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens.

Select valve Close at display and verify that valve closes.
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System Operator

1&C Engineer
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Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout isbcorrect and complete.
B. Point and display verification

Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

Select Computer Auto at display and verify valve status indicates Computer Auto
at display. «

Select Computer Manual at display and verify valve status indicates Computer
Manual at display.

Using analog input simulation equipment, simuiate a strainer differential pressure
signal. (Loop 330 minus Loop 663 pressure). Verify that the engineering units
conversion is performed correctly. Verify a High alarm 1s generated at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens. '

‘ Select valve Close at display and verify that valve closes.
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Comments:

Signature

System Operator

1&C Engineer

Project Engineer

Date
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Initials ~  Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.

B. Point and display verification

Verify pump field switch status indicates Local at display.

Verify pump status indicates Off at display.

Select Computer Auto at display and verify pump status indicates Computer Auto
at display.

Select Computer Manual at display and verify pump status indicates Computer
Manual at display.

Change pump field switch to the Remote position and verify pump status changes
to Remote at display.

C. Manual Control

With pump field switch in the Local position, Select pump Start at display and
verify that pump does not Run.

Change pump field switch to the Remote position.

Select pump Start at display and verify that pump status changes to Run at
display. "

Select pump Stop at display and verify that pump status changes to Off at disblay.
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D. Equipment Failure

Disable pump from running. Select pump Start at display and verify pump status
indicates Off at display. After 10 seconds, verify that an equipment failure alarm
is generated.

—_— Select pump Start and verify PLC start output does not energize.
Select pum;i fail Reset at display. Enable pump to run and select pump Start at
display and verify pump status changes to Run at display. Select pump Stop at

display.

E. Interlocks

Select pump Start at display. With pump confirmed running, simulate a Loop
445-1 High High Recycle Tank Level condition. Verify a High High Recycle
Tank Level Alarm is generated and the pump is shut off.

: Return Loop 445-1 level to normal. Verify pump does not restart.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria
A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification
Verify pump field switch status indicates Local at display.
Verify pump status indicates Off at display.

Select Computer Auto at display and verify pump status indicates Computer Auto
at display. ' '

Select Computer Manual at display and verify pump status indicates Computer
Manual at display. '

Change pump field switch to the Remote position and verify pump status changes
to Remote at display.

C. Manual Control

With pump field switch in the Local position, Select pump Start at display and
verify that pump does not Run.

Change pump field switch to the Remote position.

Select pump Start at display and verify that pump status changes to Run at
display.

Select pump Stop at display and verify that pump status changes to Off at display.
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D. Equipment Failure
Disable pump from running. Select pump Start at display and verify pump status

indicates Off at display. After 10 seconds, verify that an equipment failure alarm
is generated.

Select pump Start and verify PLC start output does not energize.
Select pump fail Reset at display. Enable pump to run and select pump Start at
display and verify pump status changes to Run at display. Select pump Stop at

display.

E. Interlocks

Select pump Start at display. With pump confirmed running, simulate a Loop
445-1 High High Recycle Tank Level condition. - Verify a High High Recycle
Tank Level Alarm is generated and the pump is shut off.

Return Loop 445-1 level to normal. Verify pump does not restart.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria

A. Review the associated displays for layout and completeness.

Display layout is correct and complete.
B. Point and display verification
Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens.

Select valve Close at display and verify that valve closes.
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System Operator

1&C Engineer

Project Engineer
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Initials

Criteria

A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification

Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display. :

Select Computer Manual at display and verify status indicates Computer Manual
at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens.

Select valve Close at display and verify that valve closes.
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Initials Criteria
A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.

B. Point and display verification

Using discrete input simulation equipment, simulate a pressure switch Low state.
Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate a pressure switch return to
Normal state. Verify alarm is cleared at display.

Comments:

Signature . Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria

A. Review the associated displays for layout and completeness.

- Display layout is correct and complete.

B. Point and display verification

- Using analog input simulation equipment, simulate a level signal. Verify that the
engineering units conversion is performed correctly. Verify a Low, High, and
High High alarm is generated at display. Verify trend is functioning correctly.

C. Manual Control

Select blow down valve Open at display and verify that valve opens.

Select blow down valve Close at display and verify that valve closes.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria

A. Review the associated displays for layout and completeness.
—_— Display layout is correct and complete.

B. Point and display verification

Using analog input simulation equipment, simulate a level signal. Verify that the
engineering units conversion is performed correctly. Verify a Low, High, and
High High alarm is generated at display. Verify trend is functioning correctly.
. C. Manual Control

Select blow down valve Open at display and verify that valve opens.

Select blow down valve Close at display and verify that valve closes.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria
A. Review the associated displays for layout and completeness.
Display layout is correct and complete.
B. Point and display verification
_ Using analog input simulation equipment, simulate a level signal. Verify that the
engineering units conversion is performed correctly. Verify a Low, High, and
High High alarm is generated at display. Verify trend is functioning correctly.
. C. Manual Control

Select blow down valve Open at display and verify that valve opens.

Select blow down valve Close at display and verify that valve closes.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria
A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification

Using analog input simulation equipment, simulate a flow signal. Verify that the
engineering units conversion is performed. Verify trend is functioning correctly.

Verify flow totalization is working. Select flow totalization Reset at display and

. confirm flow total is set to 0.
Comments:
Signature Date
System Operator
1&C Engineer

Project Engineer
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Initials Criteria

A. Review the associated displays fpr layout and completeness.
- Display layout is correct and complete.

B. Point and display verification

Verify valve field switch status indicates Local at display.

Verify valve status indicates Computer Manual at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

C. Manual Control

With valve field switch in the Local position, enter a valve position set point of
100% at the display and verify that valve does not Open.

Change valve field switch to the Remote position. Enter a valve position set point
of 100% at the display and verify that the valve position indication is 100% and
that the valve status indicates Open.

Enter a valve position set point of 50% at the display and verify that the valve
position indication is 50% and that the valve status indicates Transition.

Enter a valve position set point of 0% at the display and verify that the valve
position indication is 0% and that valve status indicates Closed.

D. Auto Mode

Valve is used to control level in recycle tank. Enter a 50% scale level set point at
the valve level controller. Select Computer Auto Level Control at display. Verify
valve status indicates Computer Auto Level Control at display.
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Simulate level. Set level to 25% scale and verify that valve begins opening.

—_— Set level to 75% scale and verify that valve begins closing.

—_— Set level to 50% scale and verify that valve position remains constant.

Comments:

Signature

System Operator

1&C Engineer

Project Engineer

Date




Checklist 4.2.5.32: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 495 Recycle Tank Pump
OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
_ Display layout is correct and complete.

B. Point and display verification

Verify pump field switch status indicates Local at display.

Verify pump status indicates Off at display.

Select Computer Auto at display and verify pump status indicates Computer Auto
at display. '

Select Computer Manual at display and verify pump status indicates Computer
Manual at display.

Change pump field switch to the Remote position and verify pump status changes
to Remote at display.

C. Manual Control

With pump field switch in the Local position, Select pump Start at display and
verify that pump does not Run.

Change pump field switch to the Remote position. Select pump Start at display
and verify that pump status changes to Run at display.

Select pump Stop at display and verify that pump status changes to Off at display.
D. Equipment Failure
Disable pump from running. Select pump Start at display and verify pump status

indicates Off at display. After 10 seconds, verify that an equipment failure alarm
is generated.




Checklist 4.2.5.32: | Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 495 Recycle Tank Pump

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Select pump Start and verify PLC start output does not energize.

Select pump fail Reset at display. Enable pump to run and select pump Start at
display and verify pump status changes to Run at display. Select pump Stop at
display.

E. Interlocks

Select pump Start at display. With pump confirmed running, simulate a Loop 305
High High Intake Line Pressure Alarm. Verify a High High Intake Line Pressure
Alarm is generated and after MOV 305 is open for 15 seconds, the pump is shut
off.

Return Loop 305 pressure to normal. Verify pump does not restart.

Select pump Start at display. With pump confirmed running, simulate a Loop 305
High High Intake Line Pressure Alarm. Verify a High High Intake Line Pressure
Alarm is generated. Return pressure to normal within 15 seconds and verify
pump does not shut off.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




’ Checklist 4.2.5.33: Revision: 1
Instrumentation and Controls Test 'Date: Nov. 21, 1997
Loop 600 Sluicer Control Console Power

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.

B. Point and display verification

Using discrete input simulation equipment, simulate a sluicer control power on
condition. Verify display indicates Power On status.

_ Using discrete input simulation equipment, simulate a sluicer control power off
‘ condition. Verify display indicates Power Off status. ‘

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.34: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 605 Sluicer Control Console System On

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.

Display layout is correct and complete.
B. Point and display verification

Using discrete input simulation equipment, simulate a sluicer control system on
condition. Verify display indicates System On status.

Using discrete input simulation equipment, simulate a sluicer control system off
condition. Verify display indicates System Off status.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




. Checklist 4.2.5.35: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 610 Sluicer Control Console Emergency Stop

OHF Tank Contents Removal Project Cold Test Page 1 of |
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification

Using discrete input simulation equipment, simulate a sluicer control emergency
stop condition. Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate a sluicer control emergency
. stop clear condition. Verify alarm is cleared at display.

C. Manual Control
- Select Emergency Stop at display and verify that output de-energizes.

Select Clear Emergency Stop at display and verify that output energizes.

Comments:

Signature Date

System Operator

1&C Engineer

' Project Engineer




Checklist 4.2.5.36: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 615 Sluicer System Hydraulic Power

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.
Display layout is correct and complete.

B. Point and display verification

Using discrete input simulation equipment, simulate a sluicer system hydraulic
power on condition. Verify display indicates Hydraulic Power On status.

Using discrete input simulation equipment, simulate a sluicer system hydraulic
power off condition. Verify display indicates Hydraulic Power Off status.

Comments:

Signature Date

System Operator

[&C Engineer

Project Engineer




Checklist 4.2.5.37: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 625 Sluicer System Pressure

OHF Tank Contents Removal Project Cold Test Page 1.0f 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification
Using analog input simulation equipment, simulate a pressure signal. Verify that

the engineering units conversion is performed correctly. Verify a Low alarm is
generated at display.

Comments:

Signature Date

System Operator

[&C Engineer

Project Engineer




Checklist 4.2.5.38: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 630 Sluicer Arm Control Pressure

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.

B. Point and display verification

Using analog input simulation equipment, simulate a pressure signal. Verify that

the engineering units conversion is performed correctly. Verify a Low alarm is
generated at display.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




‘ Checklist 4.2.5.39: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 635 Sluicer Extension Pressure

'OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.

B. Point and display verification

- Using analog input simulation equipment, simulate a pressure signal. Verify that

the engineering units conversion is performed correctly. Verify a Low alarm is
generated at display.

. Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




. Checklist 4.2.5.40: Revision: 1
Instrumentation and Controls Test : Date: Nov. 21, 1997
Loop 640 Sluicer Mast Pressure

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layc;ut is correct and complete.

B. Point and display verification

- Using analog input simulation equipment, simulate a pressure signal. Verify that

the engineering units conversion is performed correctly. Verify a Low alarm is
generated at display.

‘ Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




. Checklist 4.2.5.41: ’ Revision: 1
: Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 645 Sluicer Arm Range

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.

B. Point and display verification

Using analog input simulation equipment, simulate a position signal. Verify that
the engineering units conversion is performed correctly.

’ Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




. Checklist 4.2.5.42: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 650 Sluicer Arm Extension

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.
_ Display layout is correct and complete.

B. Point and display verification

_ Using analog input simulation equipment, simulate a position signal. Verify that
the engineering units conversion is performed correctly.

. Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




. Checklist 4.2.5.43: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 655 Sluicer Mast Angle

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.
_ Display layout is correct and complete.

B. Point and display verification

_ Using analog input simulation equipment, simulate a position signal. Verify that
the engineering units conversion is performed correctly.

' ‘ Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.44: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 660 Sluicer Pump Intake Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification
Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.44:
Instrumentation and Controls Test
Loop 660 Sluicer Pump Intake Valve

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.45:
Instrumentation and Controls Test
Loop 663 Sluicer Pump Intake Pressure

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Page 1 of 1

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification

Using analog input simulation equipment, simulate a pressure signal. Verify that

the engineering units conversion is performed correctly. Verify a Low alarm is
generated at display. Verify trend is functioning correctly.

Comments:

Signature

System Operator

1&C Engineer

Project Engineer

Date




Checklist 4.2.5.46: Revision: 1

Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 665 Sluicer Pump
OHF Tank Contents Removal Project Cold Test Page 1 of 3

Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.
- Display layout is correct and complete.

B. Point and display verification

Verify pump field switch status indicates Local at di#play.

N Verify pump status indicates Off at display.

Select Computer Auto at display and verify pump status indicates Computer Auto
at display. :

Select Computer Manual at display and verify pump status indicates Computer
Manual at display.

Change pump field switch to the Remote position and verify pump status changes
to Remote at display.

Using discrete input simulation equipment, simulate a VFD Drive Fail state.
-Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate a VFD Drive Fail return to
Normal state. Verify alarm is cleared at display.

Using discrete input simulation equipment, simulate a Pump Pressure Shutdown
state. Verify an alarm is generated at display.

Using discrete input simulation equipment, simulate a Pump Pressure Shutdown
return to Normal state. Verify alarm is cleared at display.




Checklist 4.2.5.46: Revision: 1

Oak Ridge National Laboratory, Oak Ridge, Tennessee

Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 665 Sluicer Pump
OHF Tank Contents Removal Project Cold Test Page 2 of 3

Prepared by:

CDM Federal Programs Corporation

C. Manual Control

With pump field switch in the Local position, Select pump Start at display and
verify that pump does not Run.

Change pump field switch to the Remote position. Select pump Start at display
and verify that pump status changes to Run at display.

Enter a pump speed set point of 100% at the display and verify that the pump
speed indication is 100% at display.

Enter a pump speed set point of 50% at the display and verify that the pump speed
indication is 50% at display.

Enter a pump speed set point of 0% at the display and verify that the pump speed
indication is 0% at display.

Select pump Stop at display and verify that pump status changes to Off at display.

D. Equipment Failure

E. Interlocks

Disable pump from running. Select pump Start at display and verify pump status
indicates Off at display. After 10 seconds, verify that an equipment failure alarm
is generated.

Select pump Start and verify PLC start output does not energize.

Select pump fail Reset at display. Enable pump to run and select pump Start at
display and verify pump status changes to Run at display. Select pump Stop at
display.

Select pump Start at display. With pump confirmed running, simulate a VFD
Drive Fail condition. Verify a VFD Drive Fail Alarm is generated and the pump
is shut off.




Checklist 4.2.5.46: Revision: 1

Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 665 Sluicer Pump
OHF Tank Contents Removal Project Cold Test Page 3 of 3

Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Remove VFD Drive Fail condition. Select pump Start at display. With pump
confirmed running, simulate a Pump Pressure Shutdown condition. Verify a
Pump Pressure Shutdown Alarm is generated and the pump is shut off.

Remove Pump Pressure Shutdown condition. Select pump Start at display. With
pump confirmed running, simulate a Loop 445-2 High High Old Hydrofracture
Tank Level condition. Verify a High High Old Hydrofracture Tank Level Alarm
is generated and the pump is shut off.

Return Loop 445-2 level to normal. Verify pump does not restart.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




@ |cneckista2547: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
" Loop 665A Sluicer Pump Bypass Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification
Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

. Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.47:
Instrumentation and Controls Test
Loop 665A Sluicer Pump Bypass Valve

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




' Checklist 4.2.5.48: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997

Loop 668 Sluicer Pump Discharge Pressure

and Loop 670 Sluicer Pressure Release Valve

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated displays for layout and completeness.

~ Display layout is correct and complete.

B. Point and display verification.
Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
. to Remote at display.

Using analog input simulation equipment, simulate a pressure signal. Verify that
the engineering units conversion is performed correctly. Verify a Low, High, and
High High alarm is generated at display. Verify trend is functioning correctly.

C. Manual Control /

With valve field switch in the Close position, select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve Opens.

Select valve Close at display and verify that valve Closes.

D. Computer Interlocks

Simulate a pressure signal above the High alarm limit. Verify that the valve

’ Opens.




Checklist 4.2.5.48:
Instrumentation and Controls Test
Loop 668 Sluicer Pump Discharge Pressure
and Loop 670 Sluicer Pressure Release Valve

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Page 2 of 2

Prepared by: CDM Federal Programs Corporation

Simulate a pressure signal below the High alarm limit. Verify that the valve

returns to the previous state.

Comments:

Signature

System Operator

1&C Engineer

Project Engineer

Date




. Checklist 4.2.5.49: Revision: 0
' Instrumentation and Controls Test Date: Aug. 29, 1997
Loop 675 Sluicer Pump Discharge Valve

OHF Tank Contents Removal Project Cold Test | Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for laydut and completeness.

Display layout is correct and complete.

B. Point and display verification
Verify valve field switch status indicates Local at display.

Change valve field switch to the Remote position and verify valve status changes
to Remote at display.

’ Select Computer Auto at display and verify status indicates Computer Auto at
display.

Select Computer Manual at display and verify status indicates Computer Manual
at display.

C. Manual Control

With valve field switch in the Close position, Select valve Open at display and
verify that valve does not Open.

With valve field switch in the Open position, Select valve Close at display and
verify that valve does not Close.

Change valve field switch to the Remote position. Select valve Open at display
and verify that valve opens.

Select valve Close at display and verify that valve closes.




Checklist 4.2.5.49:
Instrumentation and Controls Test
Loop 675 Sluicer Pump Discharge Valve

Revision: 0
Date: Aug. 29, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

1&C Engineer

Project Engineer




‘ Checklist 4.2.5.50: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 700 Radiation Monitor — Recycle Tank

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification
Using analog input simulation equipment, simulate a radiation signal. Verify that

the engineering units conversion is performed correctly. Verify a High and High
High alarm is generated at display. Verify trend is functioning correctly.

. Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.2.5.51: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 705 Radiation Monitor — Hydrofracture Tank

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria

A. Review the associated dfsplays for layout and completeness.

Display layout is correct and complete.

B. Point and display verification
Using analog input simulation equipment, simulate a radiation signal. Verify that

the engineering units conversion is performed correctly. Verify a High and High
High alarm is generated at display. Verify trend is functioning correctly.

. Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer



. Checklist 4.2.5.52: Revision: 1
Instrumentation and Controls Test Date: Nov. 21, 1997
Loop 710 Radiation Monitor — Pumping Skid

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
A. Review the associated displays for layout and completeness.
Display layout is correct and complete.
B. Point and display verification
Using analog input simulation equipment, simulate a radiation signal. Verify that

the engineering units conversion is performed correctly. Verify a High and High
High alarm is generated at display. Verify trend is functioning correctly.

. Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer




Checklist 4.3.1: Revision: 1
Support System Test Date: Nov. 21, 1997
Compressed Air System Inspection

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation ‘

Initials Criteria

Air compressor is operating normally (i.e., no unusual noises or vibrations and no
alarms on the control panel).

Air dryers are operating normally (i.e., no alarms on the control panel).
Air receiver tank pressure is psi.

Compressed air supply pressure is 100 psi.

. Comments:

Signature Date

System Operator

Project Engineer




Checklist 4.3.2: Revision: 1

Support SystemTest Date: Nov. 21, 1997
Process Water Test

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
- Strainer STR355-1 flushed with process water while off-line.

—_— Strainer STR355-2 flushed with wastewater while off-line.

Comments:

Signature Date

System Operator

System Operator

Project Engineer




. Checklist 4.4.1: Revision: 1

Clean Water Capacity Test Date: Nov. 21, 1997
Submersible Pump Test
OHF Tank Contents Removal Project Cold Test Page 1 of 1

Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials Criteria
Pump LPP495 started upon command from PLC.
Pump did not torque excessively on startup.

Deadhead pressure on pump was ____psi which is / is not (circle one) less than
75 psi.

Discharge pressure with MOV305 open 20% was ___ pst, flow was gpm.

Discharge pressure with MOV305 open 40% was ___ psi, flowwas __ gpm.
. - Discharge pressure with MOV 305 open 60% was ___ psi, flow was __ gpm.
Discharge pressure with MOV305 open 80% was ___ psi, flowwas _ gpm.
Discharge pressure with MOV305 open 100% was __ psi, flowwas _ gpm.

Pump LPP495 stopped upon command from PLC.

Comments:

Signature Date

System Operator

System Operator

Project Engineer




System Operator
System Operator

Project Engineer

Checklist 4.4.2.1: Revision: 1
Clean Water Capacity Test Date: Nov. 21, 1997
On-Line Strainer Flush Test
OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Initials Criteria
Strainer STR355-1 flushed with wastewater while on-line. Flow was gpm.
Strainer STR355-2 flushed with wastewater while on-line. Flow was gpm.
Comments:
- Signature Date




Checklist 4.4.2.2: Revision: 1

Clean Water Capacity Test Date: Nov. 21. 1997
Pump HPP320-1 Test

OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials

Criteria
Pump HPP320-1 started upon command from PLC.
Pump does not have excessive vibration or belt slippage at 25% power.

Pressure readings at 25% power are: PI305 and PI330 . Flow was
—__gpm.

PLC alarmed at pump HPP320-2 intake pressure of psi.
PLC shut down pump HPP320-2 at an intake pressure of psi.
Pump does not have excessive vibration or belt slippage at 50% power.

Pressure readings at 50% power are: PI305 and PI330 . Flow was
— gpm.

Pump does not have excessive vibration or belt slippage at 75% power.

Pressure readings at 75% power are: PI305 and PI330 . Flow was
— 8pm. '

Pump does not have excessive vibration or belt slippage at 100% power.

Pressure readings at 100% power are: P1305 and PI330 . Flow was
—_gpm.

PLC alarmed at pump HPP320-1 discharge pressure of psi.

PLC shut down pumps HPP320-1 and LPP495 at a discharge pressure of psi.

Rupture disk RD325-1 failed at psi.




Checklist 4.4.2.2:
Clean Water Capacity Test
Pump HPP320-1 Test

Revision: 1
Date: Nov. 21, 1997

OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

System Operator

Project Engineer




Checklist 4.4.2.3: Revision:; 1

Oak Ridge National Laboratory, Oak Ridge, Tennessee

Clean Water Capacity Test | Date: Nov. 21, 1997
Pump HPP320-2 Test
OHF Tank Contents Removal Project Cold Test Page 1 of 2

Prepared by: CDM Federal Programs Corporation

Initials

Criteria
Pump HPP320-2 started upon command from PLC.
Pump does not have excessive vibration or belt slippage at 25% power.

Pressure readings at 25% power are: PI305 and P1330 . Flow was
. gpm.

PLC alarmed at pump HPP320-2 intake pressure of psi.
PLC shut down pump HPP320-2 at an intake pressure of psi.
Pump does not have excessive vibration or belt slippage at 50% power.

Pressure readings at 50% power are: PI305 . and PI330 . Flow was
—_gpm '

Pump does not have excessive vibration or belt slippage at 75% power.

Pressure readings at 75% power are: P1305 and PI330 . Flow was
— . 8gpm.

Pump does not have excessive vibration or belt slippage at 100% power.

Pressure readings at 100% power are: P1305 and PI330 . Flow was
—_gpm.

PLC alarmed at pump HPP320-2 discharge pressure of psi.
PLC shut down pumps HPP320-2 and LPP495 at a discharge pressure of psi.

Rupture disk RD325-2 failed at psi.




Checklist 4.4.2.3:
Clean Water Capacity Test

Revision: 1

| Date: Nov. 21, 1997

Pump HPP320-2 Test
OHF Tank Contents Removal Project Cold Test Page 2 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Comments:
Signature Date

System Operator

System Operator

Project Engineer




Checklist 4.4.2.4: Revision: 1
Clean Water Cap: Test Date: Nov. 21, 1997
High Pressure Pu:  eset

OHF Tank Contents Removal Project ( ~ Test Page 1 of 1

Oak Ridge National Laboratory, Oak R- Tennessee

Prepared by: CDM Federal Programs ( ration

Initials Criteria

- High pressure switch PSH
retested. It stopped pump

Comments:

-1 was re-enabled after testing the rupture disk and

2320-1 and LPP495 at psi.

High pressure switch PSH 2 was re-enabled after testing the rupture disk and
retested. It stopped pump:  ©320-2 and LPP495 at psi.
Signature Date

System Operator

System Operator

Project Engineer




Checklist 4.4.3: Revision: 1
Clean Water Capacity Test Date: Nov. 21, 1997
Sluicer Pump Test
OHF Tank Contents Removal Project Cold Test Page 1 of 2
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Initials

Criteria
Pump SLCP665 started upon command from PLC.
Pump does not have excessive vibration or belt slippage at 25% power.

Pressure reading at 25% power is: P1668 psi. Sluicing nozzle is functioning
normally.

PLC alarmed at sluicer pump intake pressure of psi.
PLC shut system down at sluicer pump intake pressure of psi.
Pump does not have excessive vibration or belt slippage at 50% power.

Pressure reading at 50% power is: P1668 psi. Sluicing nozzle is functioning
normally. ,

Pump does not have excessive vibration or belt slippage at 75% power.

Pressure reading at 75% power is: P1668 psi. Sluicing nozzle is functioning
normally.

Pump does not have excessive vibration or belt slippage at 100% power.

Pressure reading at 100% power is: P1668 psi. Sluicing nozzle is
functioning normally.
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Comments:
Signature Date

System Operator

System Operator

Project Engineer
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Initials Criteria
Pump winching mechanism operated properly.

Pump operated properly without locking or torquing significantly.

Comments:

Signature Date

System Operator

1&C Engineer

Project Engineer
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Initials Criteria
PLC completed startup sequence on command.

PLC maintained system operation and balance relatively close to the set points
specified by the operator.

Sluicer was able to suspend solids from the bottom of the tank.

System stopped on command from the PLC.

. Comments:

Signature Date

System Operator

System Operator

Project Engineer
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WORK INSTRUCTIONS




1.

Work Instruction 1: Revision: 1
Sluicing System Startup Date: Nov. 21, 1997
OHF Tank Contents Removal Project Cold Test Page 1 of 4
Oak Ridge National Laboratory, Oak Ridge, Tennessee
Prepared by: CDM Federal Programs Corporation
Personnel: Three system operators.
Special Permits: None.
Special Tools: Two hand-held, 2-way radios.
Prerequisites: Before this operation, the sluicing system must be set up as described in

Chaps. 2 and 3 of the Cold Test Plan. Additionally, the system must have
successfully completed the system leak test, instrumentation and controls
test, clean water capacity test, support systems test, and the sludge
pumping test.

‘ Work Instructions:

Verify the compressed air system is running. If it is not, start by method described in
Work Instruction 2: Compressed Air System Startup.

Place local switch for the recycle tank submersible pump (LPP495) in the REMOTE
position.

Place local switch for the high pressure pump (HPP320-1) in the REMOTE position.
Place local switch for sluicer pump (SLCP665) in the REMOTE position.

Place local switch for sluice tank submersible pump (LPP410-2) in the REMOTE
position.

Place local switch for the hydraulic power unit in the REMOTE position.
Turn on in-tank video systems.
Turn on sluicer visualization system.

From the sluicer control panel, check sluicer arm angle movement, accuracy of control
panel readout, accuracy of PLC readout, and accuracy of visualization system.
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10.

11.

12.

14.

15.

16

17.

18.

19.

20.

22.

23.

- From the sluicer control panel, check sluicer arm extension movement accuracy of

control panel readout, accuracy of PLC readout, and accuracy of visualization system.
With one person at the sluicer control panel and one person visually observing the sluicer
mast, check sluicer mast rotation movement, accuracy of control panel readout, accuracy
of PLC readout, and accuracy of visualization system. Note any possible obstructions or
objects that may catch the high pressure hose (line no. SF207-1).

From the sluicer control panel, map the coordinate locations of any in-tank obstructions
with the sluice tank camera and the sluicer location readouts.

From the sluicer control panel, determine the arm angle and mast rotation angle for the
sluice tank camera by aiming the sluicer nozzle at the camera.

From the sluicer control panel, determine the arm angle and mast rotation angle for the
sluice tank submersible pump intake by aiming the sluicer nozzle at the pump intake.

From the sluicer control panel, position the sluicer arm in the area where you wish to
begin sluicing.

From the PLC, close sluicer rinse valve MOV220-2.

Fror;l the PLC, close sluice tank camera rinse valve MOV225-1.
From the PLC, close recycle tank camera rinse valve MOV225-2,
From the PLC, close pipe flush valve MOV235.

Open process water source valve(s).

 Open manual valve VLV315-1, high pressure pump HPP320-1 intake valve.

Open manual valve VLV330-1, high pressure pump HP320-1 discharge valve.

From the PLC, set actuated valve MOV 305 (low pressure feed pump recycle valve) to
50% open.
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24.

25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

36.
37.
38.
39.
40.

41.

From the PLC, set actuated valve MOV340-1 (high pressure pump recycle valve) to 50%
open.

From the PLC, close actuated valve MOV230, pipe blowdown valve.
Manually close sample port valve VLV310.

Manually close high pressure transfer pump #2 valve VLV315-2.
Manually close high pressure transfer pump #2 valve VLV330-2.
Manually open high pressure recycle valve VLV350.

Manually close strainer STR355-1 rinse valve VLV240-1.

Manually close strainer STR355-2 rinse valve VLV240-2.

Manually open strainer STR355-1 isolation valve VLV370-1.
Manually open strainer STR355-2 isolation valve VLV370-2.

From the PLC, open recycle tank submersible pump (LPP495) discharge valve MOV300.
From the PLC, close recycle tank bypass valve MOV250-1.

From the PLC, close recycle tank bypass valve MOVZSO-Z.

From the PLC, close pipe flush valve MOV245.

From the PLC, close MVST discharge valve MOV 340-2.

From the PLC, open strainer STR355-1 valve MOV350-1.

From the PLC, close strainer STR355-2 valve MOV350-2.

From the PLC, close strainer STR355-1 drain valve MOV 360-1.
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42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

From the PLC, close strainer STR355-2 drain valve MOV360-2.
From the PLC, open sluicer pump intake valve MOV 660.

From the PLC, close sluicer pump bypass valve MOV665.
From the PLC, close sluicer pressure relief valve MOV670.
From the PLC, open sluicer pump discharge valve MOV675.

From the PLC, open sluice tank submersible pump (LPP410-2) discharge valve
MOV410-2.

From the PLC, specify operation set points at the set point screen.

From the PLC, start the sluicing system and observe its operation until the system is shut
down. During system operation, the PLC is not to be left unattended.

Once tank and pressure levels have stabilized at the desired set points, a system operator
stationed at the sluicer control panel may begin moving the nozzle in the desired sluicing
pattern. During system operation, the sluicer control panel is not to be left unattended.

During the entire operation, the third system operator will back up the operating team by
observing with the in-tank cameras, periodically inspecting the equipment, and providing
general support.
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Personnel: One system operator.

Special Permits: None.

Special Tools: None

Prerequisites: Before this operation, the air compressor system must be installed as

described in Chaps. 3 and 4 of the cold test plan.

Work Instructions:

1. From the PLC, close actuated valve MOV230.

2. Turn local switch for the air compressor skid to the on position.

3. Turn on the air dryer system and check the local control panel for alarms in accordance
with manufacturer's instructions.

4, Turn on the air compressor and check the local control panel for alarms in accordance
with manufacturer's instructions.

5. Monitor air receiver and pressure regulator valve pressures for overpressurization and

adjust system as needed. Air receiver pressure should be 175 psi and pressure regulator
valve pressure should be 100 psi.




. Work Instruction 3: ' Revision: 0
On-Line Strainer Flushing Date: Aug. 29, 1997

OHF Tank Contents Removal Project Cold Test Page 1 of 1
Oak Ridge National Laboratory, Oak Ridge, Tennessee

Prepared by: CDM Federal Programs Corporation

Personnel: One system operator.

Special Permits: None.

Special Tools: None.

Prerequisites: During this operation, the sluicing system must be operating in a sluicing
mode.

Notes: Valves listed normally are for flushing strainer STR355-1 while it is on-
line. Valves in parentheses are for flushing strainer STR355-2 while it is
on-line.

‘ Work Instructions:
1. Note differential pressure across strainer.
2. Turn recycle tank camera toward strainer drain line discharge.

3. From the PLC, open strainer drain valve MOV360-1 (MOV360-2) and verify discharge
with camera in recycle tank.

4. After operating for approximately 1 minute, close valve MOV360-1 (MOV360-2).

5. Check differential pressure across strainer. If pressure has not dropped sufficiently,
repeat steps 3 and 4 until strainer is clean.

6. If the above method is not effective, switch strainers by Work Instruction 5 and flush
strainer by Work Instruction 4.
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Personnel: Two system operators.

Special Permits: None.

Special Tools: None.

Prerequisites: The method in Work Instruction 3 did not effectively clean the strainer.

Notes: Valves listed normally are for flushing strainer STR355-1 while it is
on-line. Valves in parentheses are for flushing strainer STR355-2 while it
is on-line.

. This work instruction may be used with the sluicing system on or off.
Work Instructions:
1. Verify strainer to be flushed is off-line by checking that the strainer inlet valve

[MOV350-1 (MOV350-2)] is closed.
2. Turn recycle tank camera toward strainer drain line discharge.
3. Manually close valve VLV370-1 (VLV370-2).
4. Manually open valve VLV240-1 (VLV240-2).

5. From the PLC, open actuated valve MOV360-1 (MOV360-2).

6. From the PLC, open actuated valve MOV235 and verify discharge with camera in recycle
tank.

7. After operating for approximately 2 minutes, close valve MOV235.

8. Repeat steps 6 and 7 twice.

Manually close VLV240-1 (VLV240-2).
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10.  From the PLC, close strainer drain valve MOV360-1 (MOV360-2).
11.  Manually open VLV370-1 (VLV370-2).
12.  Put strainer back on-line by the method in Work Instruction 5.

13.  If strainer continues to show high differential pressure, switch strainers by the method in
Work Instruction 5 and change the strainer basket by method in Work Instruction 6.
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Personnel: One system operator.

Special Permits: None.

Special Tools: None.

Prerequisites: The sluicing system is operating.

Notes: | Valves listed normally are for switching from strainer STR355-1 to

strainer STR355-2. Valves in parentheses are for switching from strainer
STR355-2 to strainer STR355-1.

‘ Work Instructions:

1. From the PLC, open actuated valve MOV350-2 (MOV350-1).

2. From the PLC, close actuated valve MOV350-1 (MOV350-2).
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Personnel: Two system operators.
Special Permits: Lockout/tagout for strainer to be repaired.
Special Tools: Impact socket,

impact wrench,

two open end wrenches,

torque wrench (if required by manufacturer’s instructions),
socket wrench,

replacement strainer basket,

replacement strainer O-ring,

spare nuts and bolts, and

. simulated radioactive waste container for used basket.
Prerequisites: The method in Work Instruction 4 did not effectively clean the strainer.
Notes: Valves listed normally are for changing the basket in strainer 1. Valves

listed in parentheses are for changing the basket in strainer 2.

This work instruction may be used with the sluicing system on or off.
Work Instructions:
1. From the PLC, open valve MOV360-1 (MOV360-2).

2. Close, lock out, and tag out valves VLV240-1 (VLV240-2), MOV350-1 (MOV350-2),
MOV360-1 (MOV360-2), and VLV370-1 (VLV370-2).

3. Unbolt strainer top with impact wrench and open end wrench.
4. Remove strainer top and O-ring.
5. Remove strainer basket and place in container.

. 6. Insert new basket with slant facing toward influent side.
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7. Inspect O-ring. If damaged, place in container with basket and use new O-ring.

8. Place O-ring and top on strainer.

9. Check bolts and nuts. If damaged or rusted, place in container with basket and use new
ones.

10.  Tighten bolts with torque wrench to manufacturer’s specifications (if applicable).

11.  Remove lockout/tagout permit and locks.

12 Open valve VLV370-1 (VLV370-2).
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Personnel: Three system operators and 1&C engineer.

Special Permits: None.

Special Tools: None.

Prerequisites: The system must be operating normally and in a sluicing or MVST

transfer mode.

Work Instructions:

1. Verify all waste has been transferred to the desired location and the system is ready to bé
. shut down.
| 2. From the PLC, initiate system shutdown.
3. Retract the extendable nozzle into the mast.
4. Perform line flushing by method in Work Instruction 14.
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Personnel: Three system operators.
Special Permits: None.
Special Tools: None.
Prerequisites: None.

Work Instructions:

1. If the PLC has not initiated an automatic shutdown, initiate one manually by pressing the
emergency stop button at the PLC.
' 2. Determine and document the cause of/reason for the emergency shutdown.
3. Notify the lead engineer (or designee).
4. If the situation allows and the lead engineer (or designee) approves, retract the extendible

nozzle into the mast.

5. If the situation allows and the lead engineer (or designee) approves, perform line flushing
by method in Work Instruction 14.
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Personnel: Three system operators.
Special Permits:. None.

Special Tools: None.

Prerequisites: None.

Work Instructions:

1. Verify the PLC has started the appropriate skid drip pan pump.
. 2. Turn the site cameras toward the drip pan that alarmed and start the video recorder.
3. From the PLC, stop the sluicing system pump.
4. Perform line flushing by method in Work Instruction 14.
5. Retract the extendible nozzle into the sluicer mast.
6. Document the leak.

Notify the lead engineer (or designee).
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Personnel:

Special Permits:

Special Tools:

Prerequisites:

Work Instructions:

2. From the PLC,
3. From the PLC,
4. From the PLC,

5. From the PLC,

7. From the PLC,

Wait 5 minutes.

Crane operator, rigging crew, rigging foreman, one system operator, and
project engineer.

Lockout/tagout for sluicer disconnection.

Extendible nozzle operations manuals,
crane,

rigging,

wrenches,

impact wrench,

18-in. blind flange plate,

flange plate nuts and bolts,

18-in. flange gasket, and.

torque wrench.

During this operation, the sluicing system must not be operating.

1. With the sluice tank camera, verify the sluicer nozzle is fully retracted into the mast.

close the sluice tank camera rinse valve (MQV225-1).
close the recycle tank camera rinse valve (MOV225-2).
close the pipe flush valve (MOV235).

close the sluicer rinse valve (MOV220-2).

6. Open the process water source valve.

open the sluicer rinse valve (MOV220-2).
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9.

10.

.

12.

13.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

From the PLC, close the sluicer rinse valve (MOV220-2) and use flowmeter FE210 to
record the volume of water used.

Wait a minimum of 1 hour to allow the excess rinse water to drip off the sluicer.
Lock out/ tag out appropriate equipment and valves.

Disconnect the hoses and electrical cables from the quick disconnects.

Connect the crane tackle to the lifting lug on the top of the sluicer mast.

Lift the mast until the sluicer weight is just beginning to come off the platform feet and
hold.

Remove the bolts and gasket from the blind flange cover of the riser that the sluicer is to
be moved to. Leave the blind flange plate on the riser.

Release the lower containment adapter clamps and clamp on the lower containment
adapter cover plate on the sluicer bellows.

Place the flange plate over the riser opening of the tank that the sluicer is being moved
from.

Attach tag lines to the sluicer platform.

Clear the immediate area of any personnel not directly involved in moving the sluicer. A
Lift the mast and platform from the first tank and place on the second tank.

Set the clocking angle of the platform relative to the centerline of the tank.

Adjust the platform legs to level the platform and provide the correct height relative to
the riser flange. ‘

Remove the blind flange plate from the riser and bag for storage.
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24.

25.

26.

27.

28.

29.

30.

Remove the lower containment adapter cover plate and clamp on the lower containment
adapter to the riser.

Place the gasket and bolt down the blind flange plate on the first tank's riser, Torque to
gasket manufacturer's specifications.

Lower the mast into the tank, ensuring that the mast key is properly engaged in the bridge
mount clamp.

Disconnect the crane from the sluicer.
Reconnect the hoses and electrical cables to the appropriate quick disconnects.

Place the high pressure hose feeding slurry to the sluicer so that it will not become
entangled during sluicer operation.

Remove the lockout/tagout permit.
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Personnel:
Special Permits:

Special Tools:

Prerequisites:

Work Instructions:

Crane operator, rigging crew, rigging foreman, and one system operator.
None.

Crane,

Rigging,

Wrenches,

Spare nuts and bolts, and
Spare gasket.

During this operation, the sluicing system must not be operating.

1. Manually close the process water supply valve(s).

2. Turn off the in-tank video system.

3. Disconnect the camera lens rinse line.

4. Disconnect the camera power/communications cable.

5. Unbolt the camera mounting flange.

6. Connect the crane to the camera lifting lug.

7. Carefully pull camera with the crane.

8. Inspect the gasket and replace if necessary.

9. Carefully lower the camera into the desired location with gasket in place.

10.  Position the gasket and place nuts/bolts finger tight.

11.  Disconnect crane from lifting lug.
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12.  Tighten nuts/bolts with wrenches.

13. Reconnect power/communication cable.

14.  Reconnect lens rinse line.

15.  Manually open the process water supply valve(s).

16.  Tum on camera system and verify proper operation and zero camera angle and rotation
tracking.
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Personnel: Two system operators.
Special Permits: Lockout/tagout for pump being repaired.
Special Tools: Ratchet,
' Open-end wrenches,
Pry bar, and
Replacement belt.
Prerequisites: None.
Work Instructions:

. 1. Lockout/tagout pump to be repaired.

2. Remove belt guard from the pump/motor assembly.
3. Inspect belt for wear or damage.
4. If belt was thrown off, compare length with length of replacement belt to determine if it

has excessive stretching.
5. If belt has excessive wear, damage, or stretching, discard and replace with new belt.

6. Inspect pump and motor pulleys. They should be tight on the shaft and there should be
minimal wobble or play in the shaft.

7. Determine if the mechanism for tightening the belt involves moving the motor or moving
an adjustment pulley.

8. Loosen the bolts holding the belt adjustment in place.

9. If belt does not need replacement and is just loose on the pump, skip steps 10 and 11
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10.

11.

12.

13.

14.

15.

16.

17.

18.

If the belt is on the pump and to be replaced, remove and discard it.
Place new belt (or the belt that was thrown) onto the pulley mechanism.
Using the pry bar, move the belt adjustment mechanism so that the belt is tight.

If the mechanism involves moving the motor, check the motor alignment with the pulley
on the pump. The motor and motor pulley must be lined square with the pump pulley.

With the belt tight and the motor square, tighten the bolts, locking the adjustment
mechanism in place while using the pry bar to assure the mechanism does not slip.

Inspect the belt for tightness and proper alignment in the pulleys.
Inspect the motor and motor pulley for squareness with the pump pulley.
Replace the belt guard on the pump.

Remove the lockout/tagout permit.
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Personnel: Two system operators.
Special Permits: Lockout/tagout for rupture disk being repaired.
Special Tools: Torque wrench,

Ratchet,

Open-end wrenches,
Spare nuts and bolts,
Spare gaskets, and

Replacement rupture disk.

Prerequisites: None.

Work Instructions: i

1. Lockout/tagout rupture disk to be repaired.

2. Unbolt rupture disk holder and remove from the line.

3. Compare the label on the removed rupture disk with the label on the replacement disk to
verify the replacement disk is the correct unit.

4. Remove the old rupture disk from the holder and place the new one in it with the
curved-out side facing the high pressure side (“upstream”).

5. Inspect the old gaskets for damage; replace if necessary.

6. Place the rupture disk holder back in the line with the curved-out side facing the high
pressure side (“upstream”).

7. Tighten the rupture disk holder in place to the manufacturer's recommended torque
specifications.

8. Remove the lockout/tagout permit.
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~ Personnel: Two system operators.
Special Permits: None.
Special Tools: None
Prerequisites: None.

Work Instructions:

1. Record totalized flow from FE210, process water flowmeter.

. 2. Close all actuated valves.

3. Open actuated valve MOV235, pipe flush valve.

Low Pressure Transfer Systém Flushing

4. - Open actuated valve MOV250-2, recycle tank bypass valve.

5. Cycle actuated valve MOV410-2 (pump LPP410-2 discharge valve) open, then closed.
Note: The valves have a 30-second response time for full open to full close and vice
versa.

6. Cycle actuated valve MOV455 (low pressure transfer throttle valve) open, then closed.

7. Close actuated valve MOV250-2‘, recycle tank bypass valve.

Low Pressure Feed System Flushing

8. Open actuated valve MOV250-1, recycle tank bypass valve.

9. Cycle actuated valve MOV300 (feed pump discharge valve) open, then closed.

. 10.  Cycle actuated valve MOV305 (feed pump recycle valve) open, then closed.
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High Pressure Pump System

11.  Open actuated valve MOV340-1, high pressure pump recycle valve.

12.  Note the totalized flow from process water flowmeter (FE210).

13.  Start the high pressure pump being used (HPP320-1 or HPP320-2) at tile lowest power
setting. '

14.  After 60 gallons (by FE210) have been flushed through, shut down the pump.

15.  Close actuated valve MOV340-1, high pressure plimp recycle valve.

16.  Close actuated valve MOV250-1, recycle tank bypass valve.

Strainer Flushing

17. Open actuated valve MOV245, pipe flush valve.

18.  Open actuated valve MOV350-1, strainer STR355-1 valve.

19. Cycle actuated valve MOV360-1 (strainer STR355-1 drain valve) open, then closed.

20. Close actuated valve MOV350-1, strainer STR355-1 valve.

21.  Open actuated valve MOV350-2, strainer STR355-2 valve.

22.

Cycle actuated valve MOV360-2 (strainer STR355-2 drain valve) open, then closed.

Sluicer and Sluicer Pump Flushing

23.

24.

25.

Open actuated valve MOV350-1, strainer STR355-1 valve.
Open actuated valve MOV 660, sluicer pump (SLCP665) intake valve.

Open actuated valve MOV675, sluicer pump (SLCP665) discharge valve.
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26.  Note the totalized flow from process water flowmeter (FE210).

27. Start the sluicer pump (SLCP665) at the lowest power setting.

28. After 30 gallons (by FE210) have been flushed through, shut down the pump.

29.  Close actuated valve MOV660, sluicer pump (SLCP665) intakeﬁ valve.

30.  Cycle actuated valve MOV665 (sluicer pump (SLCP665) bypass valve) open, then
closed.

Shutdown

® .

32.

33.

Close actuated valve MOV245, pipe flush valve.
Close actuated valve MOV235, pipe flush valve.

Record volume of process water used in this line flushing sequence (current totalized
flow from FE210 minus totalized flow recorded in step 1).




