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Decant Pump Assembly and Controls
Qualification Testing
Test Report

1.0 INTRODUCTION

A full-scale demonstration of in-tank sludge washing, in
conjunction with operational testing of mixer pumps provided by
the W-151 Project, has been planned for tank AZ-101. Various
equipment has been procured and fabricated to decant the existing
supernate from the tank and monitor tank waste parameters during
the mixing test. The primary pieces of equipment are:

1. A floating suction, supernate decant pump, with
electric motor
(*Dwg H-2-820774)

2. A retraction winch assembly, including a load sensor
and cable length resolver (*Dwg H-2-820774)

3. A process jumper assembly including a motor-operated
valve, flow meter, and turbidimeter (*Dwgs H-2-820776
and H-2-820777)

4. A programmable logic controller (*Dwg H-2-821433)
5. A suspended solids profiler (*Dwg H-2-822934)
6. An electrical power panel (*Dwg H-2-821438)

* See Appendix F

This test report documents the qualification testing and
calibration of the supernate decant pump and associated
instrumentation and control equipment listed above. Decant pump
performance and run-in testing was conducted by Sulzer Bingham
Pumps (SBP) at their test facility under the direction of ICF KH
and WHC Retrieval Engineering. Testing of the control system and
ancillary equipment was performed by ICF KH and WHC Retrieval
Engineering after the pump testing. The testing began in
December 1994, with the pump testing being completed in December,
and the Control System Testing being completed on March 3, 1995.
Additional follow-up testing of control system modifications was
done at the Hanford Site during December 1995 and January 1996.
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2.0 TEST DESCRIPTION AND METHOD

Initial testing and calibration of the decant pump and
control system was performed and documented in revision 2 of the
"TEST SPECIFICATION FOR DECANT PUMP AND WINCH ASSEMBLY", (see
Appendix A). The test included three elements:

1. Decant Pump Performance Test

The decant pump was originally built by Floway and was
modified onsite for decanting service. The performance
test was done in a classical sense as outlined and
explained in the SBP Test Report (see Appendix B).

2. Run-In Test

The run-in test involved continuous pump operation at a
set head and flow for seven hours. Following the
extended run, the pump head, flow, and power were
compared with the original pump performance data to
ensure that there was no degradation of the pump.

3. Control System Test

The control system test involved validation testing of
all the control system equipment to ensure that it
functioned as designed.

Follow up testing was performed and documented in Revision 4
of the "TEST SPECIFICATION FOR DECANT PUMP AND WINCH ASSEMBLY",
(see Appendix D, additional test steps are shown as shaded
areas). This follow up testing was performed to include testing
of control system modifications and testing of the suspended
solids profiler assembly

3.0 TEST EQUIPMENT

It was the intent of the test procedure to test the
equipment as it will be operated in the field. Initial testing
was performed at the SBP test facility in Portland, Oregon, where
a large test pit was available to observe the unrestricted
movement of the pump flocat. In addition to the decant pump, the
process jumper, programmable logic controller, and operator
interface personnel computer were brought to Portland for
testing. All other equipment required to perform the decant
performance and run-in testing was provided by SBP.

The electrical rack to be permanently installed in the AZ
tank farm was utilized during follow-up testing performed at the
Hanford Site. Additionally, the operation of the suspended
solids profiler was also included as part of the testing.

2
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4.0 TEST OBJECTIVES

The test had four objectives as outlined below:

1.

2.

Verify the actual pump performance as defined by the
original pump manufacturer's test curve.

Identify any effects on performance caused by the
floating suction modifications.

Validate the design of the control system for the
decant pump and ancillary instrumentation.

Verify the operation of hardware changes and
modifications made to the pump control system logic as
a result of the initial testing performed at SBP. All
of these objectives were met, or exceeded, and are
discussed in detail in Section 5.0.

5.0 TEST RESULTS

Results of the decant pump run-in and performance testing
are documented in the "PUMP TEST REPORT", (see Appendix B).

1.

Pump Performance Test

In general, the pump performance matched the original
manufacturer's factory testing, indicating that several
years of storage and handling had not caused the pump
to degrade. 1In addition, the modifications made for
decanting service made very minor performance changes
as noted in the SBP report and will have no impact on
plant pump operation.

Run-In Test

All specification requirements were met and the
beginning and ending performance checks were identical,
indicating that the pump operated for 7 hours without
distress. The motor temperature and vibration remained
constant throughout the test.
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3. Control System Test

Testing of the control system, modifications to the
control system, and suspended solids profiler were
completed successfully. It was noted that the suction
float generally stayed within a radius of 5 feet from
the pump centerline during operation. The pump
continued to operate to within approximately 6" of the
tank bottom before automatically being turned off due
to low flow and cavitation. Exceptions to the original
test specification are identified and explained in
Appendix C.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The testing performed on the decant pump at Sulzer Bingham
in December 1994 and March 1995 and at the pump test facility at
the Hanford 200 East Area in January 1996, was satisfactory,
meeting all test objectives. Minor design modifications and
changes to control system hardware and logic were made as a
result of the initial testing and then retested successfully at
the Hanford Site., Valuable information was gained regarding the
operation of the control system equipment and mechanical design
of the pump floating suction and hoist.

Based on the results of this testing, this equipment is
qualified for use in decanting service for nuclear waste tanks at
the Hanford Site. Should any additional programmatic changes be
made prior to pump installation, a supplementary QTP shall be
written to retest any features modified.

7.0 DISPOSITION COF PUMP

The pump and associated equipment shall be prepared for
shipment in such a way that the pump is properly supported to
avoid internal damage, and electronic equipment crated and
protected from the elements during transit. Based on test
results, the pump and control system are ready for tank
installation.

In the event the pump is not transferred directly to a tank
farm for installation, it should be prepared for long-term
storage. This shall include wrapping and sealing the pump unit
for ocutdoor storage to protect it from the elements, including
rain and blowing sand. All of the control system components
shall be wrapped and sealed and then stored indoors.

——
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APPENDIX A: TEST SPECIFICATION, REV. 2
/»,}. WHC-SD-ER3297-TS-001, REV. 2

TEST SPECIFICATION FOR DECANT PUMP AND WINCH ASSEMBLY
WORKING COPY WITH SIGNED DATA SHEETS

32 Pages
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SCOPE

This specification provides the requirements for testing of the vertical turbine decant pump
including the floating suction with load sensing winch control, instrumentation and the
associated PLC/PC control system. All assembly necessary for testing including piping,
temporary wiring, etc., shall be performed by the Seller. All referenced figures are at the
back of this document.

Types of Tests
The testing consists of performance testing, winch testing and calibration, instrumentation

verification testing and run-in testing of the pump. Testing shall be done in the presence and
under the direction of the Buyer in accordance with this procedure.

APPLICABLE DOCUMENTS

The following documents of the exact issue shown, form a part of this specification to the
extent specified herein. In the event of a conflict between the documents referenced herein
and the contents of this specification, this specification shall take precedence.

2.1.1 HYDRAULIC INSTITUTE STANDARDS, 14TH Ed. (1983)



WHC-5SD-ERo4Y9 Y -LRP~VULUL, Kov u

,w}‘ WHC-SD-ER3297-TS-001, Rev. 2
3.0 TEST PREPARATION

3.1  Equipment Required

3.1.1 Supplied by Selier: .
(a) Flexible Connectors (as needed)
) Calibrated vibration meter
© Throttling valve (drag or gate valve)
(d)  Calibrated deadweight tester for discharge pressure
©) Calibrated flow device (venturi w/ differential pressure gage or manometer)
[63) Drop pipe, pump to test tank
(g)  Test tank
(h) Calibrated wattmeter
i) Thermocouple or other temperature sensing devices
@ All wiring and miscellaneous electrical hardware

3.1.2 Supplied by Buyer:
(a) Complete Pump Assembly with Winch and Cable
(b)  PLC/PC Control System
() Fabricated Jumper with 3-Way MOV, Flowmeter and Turbidity meter
(d) Adapter to Connect Jumper to Raised Face Flange

3.2 n ntati ibration Accu

Meters, gages and instrumentation used shall be calibrated and meet the following minimum
accuracy requirements:

Pressure gages 2 percent minimum

Flow meters 2 percent minimum

Ammeters 1 percent minimum

Vibration 2 percent minimum
3.3 Pretest Operations

3.3.1 The Seller shall provide the following inspections of the pump motor:
(a) Check the condition of the antifriction bearings and replace as necessary.
(b)  Megger the motor windings to verify the integrity of the windings and the insulation.
(©) Provide a general clean-up of the motor, ie, remove dust, cobwebs, corrosion, etc.
(d)  Check the insulation of the electrical leads and replace as necessary.

© Verify the satisfactory condition of the motor with a no-load run, as appropriate.

3

wmny vy



3.3.2

3.4

3.4.1

3.4.2

344

3.4.5

3.4.6

3.4.7

WHC-SU-ER3497 -TRE-VUVUL, xbv U

/u/ WHC-SD~ER3297-TS-001, Rev. 2

The Seller shall assemble the modified pump with the suction arm and floating suction
assembly, mounting adapter plate, winch assembly and jumper (all provided by the buyer)

m ipmen
Assembly of the test equipment shall include the following: (See Figure 1)
Discharge piping, of the same or larger size as the pump piping connections, shall be

connected to the pump discharge. No sections of the flexible or rigid piping may be of
smaller inner diameter than the pump discharge nozzle or flange.

A piping jumper that includes a 3-way ball valve, flowmeter and turbidity probe, supplied
by Buyer and a throttling valve (preferably a gate or drag valve) supplied by the Seller.

Calibrated discharge pressure measurement instrumentation. All lines or hoses between the
connection point and the gage shall be vented and all air bled out before taking data.

A calibrated flow device.
A full size or larger drop-pipe back to the test tank.

Thermocouples or other approved temperature measuring devices shall be attached to the
lower motor housing at the bearing location. Hand held temperature measuring devices are
acceptable.

Vibration measuring pickups shall be attached on the pump mounting flange at two locations
in the same plane, 90° apart. Hand held vibration meters are acceptable.

The pump, complete with ammeter or wattmeter, shall be wired to the specified voltage
source. Hand-held ammeters are acceptable.

Al} devices controlled by the PLC shall be wired to the appropriate I/O module:

(a) pump motor starter (Size 3)

(b) winch reversing motor starter (Size 0)

(©) flowmeter signal (4-20mA 24VDC)

(d) 3-way MOV (120 VAC - 3 inputs and 3 outputs)

(e) winch controls (resolver, 24 VDC rotary limit switch, and 24 VDC weight
transmitter)

® turbidity analyzer

24VDC signals shall be routed separately from 120 VAC signals.

A-10
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TESTING REQUIREMENTS
Testing Sequence

Testing shall be performed in the following sequence unless a change is authorized by the
Buyers Representative.

(a) Performance Testing

(b) Control System Testing

(c) Run-in Testing

Pump Testing Parameters

The following steps shall be performed before taking readings:

(@)  Place MOV in recirc position and the throttling valve in the full-open position
allowing the pump to operate at maximum flow. (Operation with a full open
discharge line is an acceptable alternative)

(b)  After placing the pump in Manual/Remote control, start the pump from the PC using
the Start button and let it run a minimum of 10 minutes after all air is purged from
the system and then stop the pump using the Stop button.

(c) If any unusual characteristics are observed in start-up or running, shut down the
pump to determine and correct the cause, then proceed as in (a) and (b) above.

Acceptance Criteria

Acceptance Criteria will be provided on the Acceptance Criteria for Pump Equipment form,
Figure 2.

(a) The pump flow at rated head shall not be more than 10% above the rated flow. Flow
cannot be below the rated flow.

®) The pump head at rated flow shall not be more than 5% above the rated head. Head
cannot be below the rated head.

NOTE: Conformity with only one of the above tolerances is required.
(¢)  The average amps of all phases at rated flow shall not exceed that shown on
Acceptance Criteria. Notify the Buyer’s Representative if there is more than 2 amps

difference between the highest and lowest phase.

(d) The Buyer’s Representative may define other deviations or special test requirements
in the applicable section of the Acceptance Criteria Form.

vy vy



4.3

4.3.1

4.3.2

NEAC~ QW "DRILIT I TAaRE " VUua, HLv o

/Lz}. WHC-SD-ER3297-TS-001, Rev. 2
Performance Testing
Performance testing shall be accomplished to determine if the pump meets the specified
performance criteria. Testing will be done at the Seller’s facility and will precede the run-in
testing in order to establish baseline performance.
Performance testing shall be done with the winch and floating suction in the manual mode
(because the performance test precedes the winch test). The floating suction shall be
manually lowered to a point where it has a satisfactory suction.
Figure 1, (attached) is a schematic diagram of the vertical turbine decant pump test assembly.
Pump Test Readings
The following five sets of readings shall be taken and recorded.
(@) At 100% flow: record gpm, discharge pressure, amps, watts, vibration and RPM.
(b) At 75% flow: record gpm, discharge pressure, amps, watts, vibration and RPM.
© At 50% flow: record gpm, discharge pressure, amps, watts, vibration and RPM.

(d) At 25% flow: record gpm, discharge pressure, amps, watts, vibration and RPM.

(e) At shut-off: record discharge pressure, amps, watts, vibration, and RPM. (NOTE:
Minimize run time at shutoff.)

Test Data Corrections
The following corrections shall be added to the head readings obtained above:

(@) The vertical distance between the center-line of the test pressure gage and the free
water surface.

(b) Other correction factors as defined in the HYDRAULIC INSTITUTE STANDARDS
may be applied at the discretion of and by the Buyer’s Representative. This will be
noted on the Acceptance Criteria Form when required.
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After test installation is completely set up, and after visually inspecting all wiring for
correctness, perform the following tests. Each test consists of several steps. Test director
or designee shall initial the blank for the step after successfully completing the step. In the
event there are exception(s) to the required test results, these exceptions shall be sequentially
numbered and documented on on individual exception form (see figure 3). This enables case
by case resolution and approval of each exception.

A. Turbidity Analyzer OIT-01 Signal

1.

4.4 ntrol
4.4.1 General
pELETE
M xe-

€

Iﬁw

g o @lg @

&

1.

3.

4.

1.

With Decant Pump Discharge Turbidity transmitter and probe installed in test
loop, record the turbidity with probe not in water. Turbidity = ppm.

Record the turbidity with probe in water. Turbidity = _Q _ppm. (Perform
this step at the first convenient opportunity after water has been introduced to
the piping).

Remote/Local Modes (Using Personal Computer (PC))

Place the overall controls in Remote Mode at the PC by clicking on the
REMOTE button with mouse. REMOTE button should be highlighted in light
blue.

Repeat test Al for Local Mode. LOCAL button should be highlighted in light
blue.

Repeat test Al using keyboard controls.

Repeat test A2 using keyboard controls.

Remote/Local Modes (Using Operator Interface Panel (OIP))

Place the overall controls in Local Mode at the OIP by pushing F1, the
LOC/REM button. (2nd line message should display LOCAL or REMOTE
Mode).

Repeat test Al for Remote Mode.

oy
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4.4.2 Decant Pump Tests in Remote Mode (Using Persona:l Computer (PC))

A .  Auto/Manual Modes

i
o 2

wll 3.
Wl o«

Place pump in manual by clicking on MAN button with mouse. MAN button
should be highlighted in light blue.

Repeat test Al with AUTO button. AUTO button should be highlighted in
light blue.

Repeat test Al with keyboard controls.

Repeat teat A2 with keyboard controls.

B. On/Off (Start/Stop) Controls

CAUTION! Ensure that pump is ready for operation. The discharge valve should be in
Manual/Transfer or Manual/Recirc mode and the throttle valve full open.

PV
wl 2.

ol s
w4
Wl
w e
Wl 7
s
KW/

With pump in Remote/Manual mode click on ON button. Pump should start
and ON button should be highlighted in light blue. Ensure PLC program uses
M.S. aux contacts for On/Off indicator.

Click on OFF button. Pump should stop and OFF button should be
highlighted in light blue.

Repeat Step Bl with keyboard controls.
Repeat Step B2 with keyboard controls.
Repeat Step Bl in Remote/Auto Mode.
Repeat Step B2 in Remote/Auto Mode.
Repeat Step B3 in Remote/Auto Mode.

Repeat Step B4 in Remote/Auto Mode.

Flow Transmitter FT-01 Signal

Refer to the flow transmitter user manual and verify (or set) the range for the
flow transmitter at 0-200 GPM. .
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With the Decant Pump flow transmitter powered and flowtube installed in test
loop, and the pump not running, record the flow reading. Flow per magmeter
= O GPM. Compare venturi flow reading with magmeter. Flow per
venturi = _©Q  GPM.

Start the pump and record the flow with throttle valve full open. Flow =

a0 W™

With pump running in Remote/Auto Mode, lower flow to & GPM (low flow
cutout) using throttle valve. Pump should stop immediately and the "Auto
Low Flow Cutout" alarm should annunciate.

Without changing throttle valve position or pump mode, start pump. Pump
should stop after a delay of approximately ¥, seconds and the "Auto Low
Flow Cutout" alarm should annunciate. 1% ) Toe

ALAT A MUt B ARAIWLEALRD To R &ho .,

Repeat test C4 in Remote/Manual mode. Pump should continue to run.
Verify ’'Auto Low Flow Cutout’ not active in Manual mode. "Pump Flow
Rate Low" alarm should annunciate. Stop pump.

Repeat test C5 in Remote/Manual mode. "Pump Flow Rate Low" alarm
should annunciate after approx. W] seconds and the pump should continue to
run, [ W T

While pump is running push Pump E-Stop (PLC input X55 off). Pump
should immediately stop running and appropriate alarm should annunciate.

Release Pump E-Stop. Pump should remain off.

4.4.3 Decant Pump Tests in Local Mode (Using Operator Interface Panel (OIP))

A.

ol

Select Pump Controis

1.

Switch to Local mode, then use F2, the SELECT button, to cycle through the
equipment choices and select the Decant Pump. When the message "DEC
PUMP IS [ON/OFF] FLOW = [XXXXX} GPM" (1stline) / "REMOTE OFF
LOCAL ON AUTO [ON/OFF] MAN [ON/OFF]" is displayed, the Decant
Pump has been selected for control.

Auto/Manual Modes

1.

Place pump in Local/Manual mode by pushing F3, the MAN/AUTO button.
Pump is in Local/Manual mode when the 2nd line message is "REMOTE OFF
LOCAL ON AUTO OFF MAN ON".
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Repeat test B1 for Auto mode. Pump is in Local/Auto mode when the 2nd
line message is "REMOTE OFF LOCAL ON AUTO ON MAN OFF".

Start/Stop (On/Off) Controls

With pump not running and while in Local/Manual mode, push F4, the
START button. Pump should start and "DEC PUMP IS ON FLOW =
[XXXXX] GPM" message should be displayed on 1st line.

Start pump and while in Local/Manual mode, push F7, the STOP button.
Pump should stop and "DEC PUMP IS OFF FLOW = [XXXXX] GPM"
message should be displayed on 1st line.

Repeat test C1 in Local/Auto Mode.

Repeat test C2 in Local/Auto Mode.

Start pump in Local/Auto Mode and lower flow to or below low flow cutout
of 7. GPM. Pump should stop immediately.

Message displayed should read: "PUMP STOPPED ON LOW FLOW
CUTOUT". (#31)

Repeat test C5 in Local/Manual mode. Pump should continue to run.

Message displayed should read: "LOW FLOW ALARM STOP PUMP
MANUALLY" (#41)

4.4.4 Winch Tests In Remote Mode (Using PC)

A. Empirical Determination of Winch Cable Length Setpoints

NOTE: The cable length tests are performed with the tank dry.

Due to the lack of a camera in the tank, a method has been devised to remotely recalibrate
the cable length setpoints relying on the instantaneous cable length value at the moment when
the Upper Safety Limit (USL) rotary limit switch is tripped. This allows the operator to
recalibrate the cable length setpoints, if at any time, it becomes obvious that the cable length
is incorrect. The operator places the winch in Setup mode and recalibrates all of the cable
length setpoints at one time. In order to accomplish automatic recalibration, the cable length
setpoints are stored as calculated values in the PLC in "V" registers. Each cable length
setpoint has an empirically derived offset associated with it. Each offset is either added or
subtracted from the USL value when recalibration is triggered by pushing the UP button in
Setup mode. Once established by these series of tests, these offsets should not change and
therefore are stored in the PLC memory for constants or the "K" registers. The USL does

10
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not require calibration since it is the instantaneous reading from the cable length transmitter
whenever the USL rotary limit switch is tripped to close. The USL offset is therefore 0" and

is stored in K102. (g o ATTARIAED DoluMENTART: 6\\\)

%38 .'.;eﬂ—» 1. Connect winch controls via the winch terminal box to the PLC control panel
per the interconnection diagrams provided. (Ref. dwg. H-2-821432)

*3 B QA— 2. After verifying correct wire connections have been made, apply power to PLC
panel and verify cable length signal from winch is giving a reasonable
reading. Record initial value for cable length signal = inches.

%38 '-EQ’ 3 Manually reel in cable until floating intake and hose are pulled up to a safe
maximum and positioned reasonably tight next to the pump column. Record
this as the initial Upper Damage Limit (UDL). Initial UDL = inches.

%3y EA— 4. Lower the winch 3" and set the Upper Safety Limit (USL) rotary limit switch
to open at this cable length. Initial USL = inches.
¥*1 8 -'\\A— S. Lower floating intake until approximatelty level with bottom of pump column
and cable just begins to slacken. Set the Lower Safety Limit (LSL) limit
switch to open at this point. Record the difference in cable length between
the USL and the LSL. This is the usable cable length and it is stored as the
LSL offset. The offset for LSL = " and is stored in K . This
step may be done at any convenient time when test pit is almost empty.
The cable length setpoints and their offsets are stored in the following registers. Use
TISOFT software to enter offsets.
Setpoint Setpoint Calc S.P. Offset Offset
Register Register
UDL V2! - K101 V31 N K101
USL V2 + K102 V32 0 K102
UL V2 + K103 V33 3" K103
LL V2 + K104 V34 2" K104
LSL V2 + K105 V35 2T K105
LML V2 + K106 V36 273" K106
1Instantaneous reading from cable length transmitter when USL rotary limit switch trips during Winch
Setup Mode.
11
A-17
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%3%® B Empirical Determination of Winch Cable Weight Setpoints

NOTE: Cable weight tests are performed with water in the tank.

1.

After verifying correct wire connections have been made, apply power to PLC
panel and verify cable weight signal from winch is giving a reasonable
reading. Record initial value for cable weight signal.

Initial cable weight = ___ LBS.

Lower Safety Weight (LSW) - Manually lower the floating intake until cable
is fully slack and Cable Weight = 0 LBS. Then raise winch until cable slack
begins to disappear. Record this as the LSW = ___ LBS.

Operating Weight (OW) - Manually raise the winch until floating intake is
about 6-12" above floating level. Start pump and record this as the OW =
___LBS.

Operate Down Weight (ODW) - With pump running, raise floating intake
with winch until intake opening is about 6-12" below surface of water. Stop
raising winch and record weight as ODW = LBS.

Unsubmerged Weight (UW) - With pump off, raise winch until floating intake
is completely unsubmerged with most of the hose still submerged. Record
this as the UW = __ LBS.

Upper Safety Weight (USW) - Raise winch until floating intake and all of the
hose, with residue water, are completely unsubmerged. Stop winch and
observe weight reading. Add 10 Ibs. and record this as the USW =
LBS.

With TISOFT software, enter USW, UW, ODW, OW & LSW in appropriate
K registers of PLC. Add 20 lbs. to USW for Upper Damage Weight (UDW).

UDW = in K112.
USW = in K114,
Uw = in K116.
ODW = in K118.
ow = in K120.
LSW = ___ in K122,
12
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Auto/Manual/Setup Mode Selection

Make sure Decant Pump is turned off.

Click on AUTO button. The AUTO button should be only one of three
(AUTO, MAN, and SETUP) highlighted in light blue.

Click on'MAN button. The MAN button should be only one highlighted in
light biue.

Click on SETUP button. The SETUP button should be only one highlighted
in light blue.

With Winch in Setup mode, attempt to start the Decant Pump. Pump should
not respond and the following message should be displayed: "Pump cannot
be started when winch is in SETUP mode."

Conversely with pump running, attempt to place winch in Setup mode.
Winch controls should not respond and the following message should be
displayed: "Winch can not be put in SETUP mode when pump is ON."
Repeat Step C1 using keyboard controls (F5).

Repeat Step C2 using keyboard controls (F6).

Repeat Step C3 using keyboard controls (F9).

Up/Down Controls

Make sure Decant Pump is turned off.

In Remote/Auto mode, click on UP button and hold. Winch should not
respond.

Message displayed should read: "Manual control of winch not allowed in
AUTO mode."

In Remote/Auto mode, click on DOWN button and hold. Winch should not
respond.

Message displayed should read: "Manual control of winch not allowed in
AUTO mode."

In Remote/Manua! mode click on UP button and hold. Winch should raise
until the button is released.

13
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6. In Remote/Manual mode click on DOWN button and hold. Winch should
lower until the button is released.

7. Repeat Step D5 with keyboard controls.
8. Repeat Step D6 with keyboard controls.

9. Force UDL (PLC coil C42 on), USL (PLC coil C15 off) and UL (PLC coil
41 CR on) to permissive state with TISOFT software. In Remote/Manual mode,
e click on UP button and hold. Winch should raise the floating intake until
USW (PLC coil C43 on) is reached. Appropriate alarm should annunciate.

10.  Repeat D9 for UDL with USW (PLC coil C43 on), USL and UL forced to
permissive state. Appropriate alarm should annunciate.

11. Repeat D9 for USL with USW, UDL and UL forced to permissive state.
Appropriate alarm shouid annunciate.

12.  Repeat D9 for UL with USW, UDL and USL forced to permissive state.
Appropriate alarm should annunciate.

13. While winch is raising floating intake push Winch E-Stop (PLC input X56
off). Winch should stop in place. Appropriate alarm should annunciate.

14, Verify the PLC "Winch Down Control Relay" (Y34) and "Winch Up Control
Relay" (Y35) have been released and indication at the PC is that the winch is
stopped.

15.  Release Winch E-Stop. Winch should remain stopped.

16.  Force LSL (PLC coil C16 off) and LL (PLC coil C37 on) to permissive state
with TISOFT software. In Remote/Manual mode, click on DOWN button and
hold. Winch should lower floating intake until LSW (PLC coil C40 on) is
reached. Appropriate alarm should annunciate.

s

17.  Repeat D16 for LSL with LSW and LL forced to permissive state,

Appropriate alarm should annunciate.

sS\1
18.  Repeat D16 for LL with LSW and LSL forced to permissive state.
Appropriate alarm should annunciate.

19.  While winch is lowering floating intake push Winch E-Stop (PLC input X56

off). Winch should stop in place. Appropriate alarm message should
annunciate.

14
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In Remote/Auto mode, lower tank level until floating intake is partially
suspended out of the liquid. When ODW of &S LBS. is reached, winch
should lower intake until OW of 36 LBS. is reached.

Remove all forces with TISOFT software.

Setup Mode at PC

Reset values in V31 to V36 to 0 using TISOFT.

With the pump off, the winch in SETUP mode, and the floating intake in a
lowered position, click on the UP button. Winch should begin raising and
continue even after the UP button is released.

Click on the STOP button while the winch is being raised. Winch should stop
immediately.

Click on the UP button to raise the winch again. It should continue to raise
until the USL is reached and then stop. "Winch Length Calibration
Successful” message should be displayed.

Verify that new cable length setpoints have been placed in registers V31 thru
V36.

4.4.5 Winch Tests in Local Mode (Using OIP)

A. Select Winch Controls

a1

Use F2, the SELECT button, to cycle through the equipment choices and
select the Winch. When "WINCH UP [ON/OFF] DN [ON/OFF]
CL=[XXXXX]" WT=[XXXXX]# (1st line) / "LOCAL [ON/OFF] AUTO
[ON/OFF] MAN [ON/OFF} SETUP [ON/OFF]" (2nd line) message is
displayed, the Winch has been selected for control.

B. Auto/Manual/Setup Mode Selection

WL
w2

Push F3, the MAN/AUTO button. The 2nd line of the display should read
"LOCAL ON AUTO ON MAN OFF SETUP OFF" message.

Push MAN/AUTO button. The display should read "LOCAL ON AUTO
OFF MAN ON SETUP OFF" message.

Push F9, the WINCH SETUP MODE button. Display should read "LOCAL
ON AUTO OFF MAN OFF SETUP ON" message.

15
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Up /Down Controls

In Local/Auto Mode, push F5, the UP button. Winch should not respond.

Message displayed should read "WINCH MUST BE IN LOCAL/MANUAL
MODE TO" (OIP message #22 on l1st line) “USE THIS CONTROL (USE
TO RETURN)" (OIP message #32 on 2nd line).

In Local/Auto Mode, push F8, the DOWN button. Winch should not
respond.

Message displayed should read "WINCH MUST BE IN LOCAL/MANUAL
MODE TO" (#22 on 1st line) "USE THIS CONTROL (USE SEi:EG‘f TO

RETURN)" (#32 on 2nd line).

In Local/Manual Mode, push F5, the UP button, message displayed should
read "WINCH UP ON DN OFF CL=3(8" WT=_9 b # (Ist line) /
"LOCAL ON AUTO OFF MAN ON SETUP OFF" (2nd line)

With UP button continuously pushed in, winch should pull floating intake up
until USW or UL is reached or UP button is released.

In Local/Manual Mode, push F8, the DOWN button, message displayed
should read "WINCH UP OFF DN ON CL= Y WT= # (1st line)
/ "LOCAL ON AUTO OFF MAN ON SETUP OFF" (2nd line)

With DOWN button continuously pushed in, winch should lower floating
intake down until LSW or LL is reached or DOWN button is released.

Repeat steps C5 and C6 and while winch is raising intake, push Winch E-Stop
button on front of panel. Winch should stop in place.

Repeat steps C7 and C8 and while winch is lowering intake, push Winch
E-Stop button on front of panel. Winch should stop in place.

Setup Mode at OIP

Reset values in V31 to V36 to 0 using TISOFT.

With the pump off, the winch selected and in SETUP mode, aﬁd the pump
intake float in a lowered position, push the UP button. Winch should begin
raising the intake and continue even after the UP button is released.

Click on the STOP button while the winch is being raised. Winch should stop
immediately.

16
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Click on the UP button to raise the intake again. It should continue to raise
until the USL is reached and then stop. "WINCH LENGTH CAL 6k

message should be displayed. SLIES SFY
S,

Verify that new cable length setpoints have been placed in registers V31 thru
V36.

4.4.6 Decant Pump Discharge Vaive Tests in Remote Mode (Using PC)

CAUTION: Make sure Decant Pump is turned off.

Auto/Manual Mode Selection

1.
2.
3.

4.

1.

4 K & B keds

£

Click on AUTO button. AUTO button should be highlighted in light blue.
Click on MAN button. MAN button should be highlighted in light blue.
Repeat Step Al using keyboard controls (Shift-F5).

Repeat Step A2 using keyboard controls (Shift-F6).

Transfer, Recirc, Backflush Selection Controls

With valve in Remote/Manual mode, click on XFER button. Valve should
go to Transfer position and XFER button should be highlighted in light blue.

With Transfer limit switch inputs forced off (PLC inputs X50 and X57 off),
push the XFER button again. The "Transfer Position Failure" alarm should
annunciate and the valve should continue to rotate until the inputs are released
from the forced off state or the RECIRC or BACKFL button is pushed.

With valve in Remote/Manual mode, click on RECIRC button. Valve should
go to Recirc position and RECIRC button should be highlighted in light blue.

With Recirc limit switch input forced off (PLC input X49 off), push the
RECIRC button again. The "Recirc Position Failure" alarm should annunciate
and the valve should continue to rotate until the input is released from its
force or the TRANSFER or BACKFL button is pushed.

With valve in Remote/Manual mode, click on BACKFL button. Valve should

go to Recirc Backflush position and BACKFL button should be highlighted in
blue.

17
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With Recirc/Backflush limit switch input forced off (PLC input X51 off), push
the BACKFL button again. The "Backflush Position Failure" alarm should
annunciate and the valve should continue to rotate until the input is released
from its force or the TRANSFER or RECIRC button is pushed..

With valve in Recirc Backflush position, attempt to start Decant Pump in
Remote/Manual mode. Pump should not respond. Message should read
"Pump can not be started when vatve is in BACKFL position. "

Repeat Step Bl with keyboard controls (Shift—*%% mA_, )§/
Repeat Step B3 with keyboard controls (Shift-F8).

ot 559 23 i ey ST g ¥
Repeat Step BS with keyboard controls (Shift-F9).

With valve in either RECIRC or TRANSFER position, start pump and click
on BACKFL button. Valve should not respond. Message should read “Valve
can not be put in BACKFL position when pump is ON".

With pump running repeat tests Bl and B3. With valve in Recirc position,
record the flow 1 GPM. Verify that orifice plate is limiting flow between
100-120 GPM.

With valve in Remote/Auto mode, click on BACKFL button. Valve should
not change position. Message should read "Valve position can not be
manually changed in AUTO mode."

OGNV (00 pp ™
With pump running and valve in Remote/Auto mode,Jewer-high-discharge-
turbidity setpoint-below Teading Tecorded earlier—for-probe-in-water-——New ™~
MVﬂve should change to Recirc position. ““"a

W T

With valve in Remote/Auto mode, click on XFER button. Valve should not

change position. Message should read "Valve position can not be manually
changed in AUTO mode."

With pump running and valve in Remote/Auto mode, raise high discharge
turbidity setpoint above reading recorded earlier for probe in water. New
setpoint = ___ ppm. Valve should change to Transfer position.

With valve in Remote/Auto mode, click on RECIRC button. Valve should
not change position. Message should read "Valve position can not be
manually changed in AUTO mode."

Reenter 100 ppm for high discharge turbidity setpoint.

18
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4.4.7 Decant Pump Discharge Yalve Tests in Local Mode (Using OIP)

A.

i

e
)

£ o

LE

£ EE £

Select Valve Controls

1.

Use F2, the SELECT button, to cycle through the equipment choices and
select the Valve. When "VLV XFER [ON/OFF] REC [ON/OFF]
REC/BACKFLUSH [ON/OFF]" (1st line) / "REMOTE [ON/OFF] LOCAL
[ON/OFF] AUTO [ON/OFF] MAN [ON/OFF]" (2nd line) message is
displayed, the Valve has been selected for control.

Auto/Manual Mode Selection

1.

Push MAN/AUTO button until 2nd line of display shows "REMOTE OFF
LOCAL ON AUTO OFF MAN ON" message. Valve is now in
Local/Manual mode.

Push MAN/AUTO button once so that display shows "REMOTE OFF
LOCAL ON AUTO ON MAN OFF" message. Valve is now in Local/Auto
mode.

Transfer, Recirc, Backflush Selection Controls

1.

With valve in Local/Manual mode, push F6, the XFER/RECIRC/BACKFL
button, until 1st line of display shows "VLV XFER ON REC OFF
REC/BACKFLUSH OFF".

Valve should go to Transfer position.

With valve in Local/Manual mode, push F6, the XFER/RECIRC/BACKFL
button, until 1st line of display shows "VLV XFER OFF REC ON
REC/BACKFLUSH OFF".

Valve should go to Recirc position.

With valve in Local/Manual mode, push F6, the XFER/RECIRC/BACKFL
button, until 1st line of display shows "VLV XFER OFF REC OFF
REC/BACKFLUSH ON".

Valve should go to Recirc Backflush position.

With valve in Recirc Backflush position, attempt to start Decant Pump in
Remote/Manual mode. Pump should not respond.
With pump running, repeat test C5. Valve should not respond.

19
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% 9. With valve in Local/Auto mode, attempt to reposition valve. Valve should
not change position.

Run-in Pump Testing
Test Time Requirements

Run-in test time shall be a specified on the Acceptance Criteria form. Testing of the
instrumentation and winch may be done during the run-in test period providing the testing
does not require flow changes. (See NOTE 7.3)

Pump Run-In Test Requirements

(@) The pump shall be run at the rated flow for the time specified on the Acceptance
Criteria Form. The following data shall be recorded.

-Pump discharge pressure
-Flow

-Amps

-Watts

-Speed

-Vibration

-Motor Bearing Temperatures
-Ambient Air Temperatures

®) At the end of the run-in test, the watts and vibration shall be no higher than after the
first hour of run-in; if they are, notify the Buyer’s Representative. The pressure and
flow shall not have decreased more than 2%. The bearing temperature shall not
exceed that specified on the Acceptance Criteria Form.

(c) Variations due to change in input voltage or other normal causes shall be acceptable
as long as they can be corrected back to the original conditions.

(d)  Anomalies noted during the test shall be referred to the Buyer’s Rep for resolution.
QUALITY ASSURANCE

The Seller shall have a Quality Assurance Program in place meeting the requirements, as a
minimum, of Sections 5.1 through 5.3 shown below.

Testing or Recorded Data
The Seller’s Quality Assurance representative or their designee shall provide surveillance of

testing or recorded data.

20
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Approval of Testing

The Seller’s Quality assurance representative or their designee will indicate approval of the
testing and the records by signing, and dating the test records after the testing is complete
and the other required signatures have been applied.

Quality Assurance Records

Records that furnish documentary evidence of quality shall be specified, prepared and
maintained. Records shall be legible, identifiable, and retrievable. Records shall be
protected against damage, deterioration, distribution, retention, maintenance, and disposition
shall be established and documented.

PREPARATION FOR DELIVERY

Following the testing prescribed, the pump shall be drained of water and dried, the test
equipment removed.

If the pump is scheduled for service, moisture shall be removed by flowing dry air or
other media for sufficient period to assure adequate dryness.

All pump openings and flange surfaces shall be protected during handling operations with
manufactured flange covers or 6 mil thickness plastic coverings taped securely in place.
Tape shall not be attached to parent metal of the pump assembly, unless specifically
authorized by the Buyer’s Representative.

Hoisting and Rigging procedures shall be in evidence during the installation and removal
of the pump from the test facility.

21



7.0

7.1

7.2

7.3

WO - D) ~MKILT /= E - Uk, Rov U
’“j‘ WHC-SD-ER3297-TS-001, Rev. 2
NOTES
Vertical turbine pumps shall be tested in full length to ensure that they will perform to the
requirements for the intended service, as well as to the suppliers data. The purpose for
assembly is to ensure that the configuration will conform to the specified drawings before

being placed in service.

Request for changes to the test requirements or criteria shall be addressed to the Buyer’s
Representative for consideration and approval.

Flow control valve adjustment after 2 Run-in test has begun shall not be permitted. Any
drop in flow rate during the test provides valuable insight into the soundness of the pump
and would be lost if the valve is adjusted.

22
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FIGURES

DESCRIPTION
PUMP TESTING ASSEMBLY SCHEMATIC

ACCEPTANCE CRITERIA FOR PUMP EQUIPMENT
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FIGURE 1 - DECANT PUMP TEST CONFIGURATION

¥PROVIDED BY SELLER
+¥PRGYJOED BY BUYLFR

NQTES: 1T.ALL INTERCONNECTING PIPING & WIRING SHALL BEL FURNISHLD
AND JNSTALLEC 8Y SELLER
2. SELLER SHALL PROVIDE FOR FILLING THE TANK AS MANY 1JWES
AS NECESSARY, (THE TANK LEVEL MUST BE LOWERED JN ORDLR
70 TEST THE WINCH AUTOMATIC OPERATION.)

Figure 1
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ACCEPTANCE CRITERIA FOR PUMP EQUIPMENT

Work Order No. Manufacturer, PEABODY FLOWAY

Pump ldentification No, £411-2225-1P-TX1-XCC-3 No of Stages 7

Motor Full Load Rated AMPS, 35.5 Motor Service Factor 1.15

Motor Rated Hor 30 Service $ G, 1.2

Raised RPM 3505 Purchased Order No, MBL-XBB-419574

Performance Test Requirements

1. Test Fluid Water SG=1 X Other
2. Shut 0ff Head 360 Feet (min)
3. Total Head (rated) 300 Feet (min)
'S Flow Capacity (at rated head) 100 GPM (min)
5. Test AMPS shall not exceed 35.5 AMPS  (mex)
6. Rated Voltage 460 Volts
7. Vibration 2.0 MILS Max @ Rated RPM
8. Impeller Clearance 0.030" NOMINAL Min (IN) Max (IN)
Run-In Requirements
1. Flow. 100 GPM  for 7 Hrs Continuous, X
2. Flow GPR  for Hrs Not Continuous
3. Motor Bearing temperature, 180 OF (maximm)
Special Test Requirements
Winch testing and calibration - See procedure paragraph #4.4
Deviations
Approvals
Plant Engineering Date
Fabrication Control Date,
Deviation Approvals Date.

NOTE: Deviations from this Acceptance Criteria can only be approved by Plant Engineering
Note any deviations in the space above

Quality Control Representative Stamp Date

QCRN, JCS, or Equal

Figure 2
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APPENDIX B: PUMP TEST REPORT
SULZER BINGHAM PUMPS, INC.
DECEMBER 20, 1995

40 Pages
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BINGHAM

SULZER BINGHAM PUMPS, INC.
PORTLAND SERVICE CENTER

(503) 226-5203 - FAX (503) 226-5598
2800 N.W. FRONT AVE.
PORTLAND OR 97210

IMPORTANT DOCUMENTATION ENCLOSED
TEST DATA

WESTINGHOUSE HANFORD COMPANY

Yo

TEST SPECIFICATTGN‘J}JHC-SD-ERB297-TS-001, REV 2
SULZER BINGHAM REFERENCE NOS. F-94-5908, and 101T243
P/N H-9-1105-037 TXI-6

ITEM NO. 6411-2225-IP-TXI-XCC-3

S/N 86-02651

If you have any questions or comments regarding the enclosed information, please contact us at
the above number.

Sincerely,
BRIEN JONES MIKE WHITE
SHOP SUPERINTENDENT REPAIR COORDINATOR
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PUMP TEST REPORT

DECANT PUMP AND WINCH ASSEMBLY
for
. WESTINGHOUSE HANFCQRD COMPANY

pr” o
TEST SPECIFICATION é\IHC-SD-ER3297-TS-001, REV 2

SULZER BINGHAM REFERENCE NOS. F-94-5908, and 101T243

PUMP IDENTIFICATION
P/N H-9-1105-037 TXI-6
ITEM NO. 6411-2225-1P-TXI-XCC-3
S/N 86-02651

PUMP TEST CONDUCTED AT SULZER BINGHAM PUMP TEST FACILITY
PORTLAND, OREGON
DECEMBER 19/20, 1994
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TEST REPORT
WESTINGHOUSE HANFORD COMPANY
DECANT PUMP

/‘X)' ‘/
TEST PER TEST SPECIFICATION \>\IHC-SD-ER3297-TS, Rev. 2
(Note the paragraph numbers below refer to this test specification)

-—t

3.0
3.1

3.2

3.3
3.31

332
34

3.4.1
3.4.2

343

3.4.4

SCOPE

This report is applicable to the performance and run-in testing of the

subject pump.

TEST PREPARATION

Test equipment for performance testing.

(A) Flexible connector was supplied by Hanford.

(B) Vibration measured with CSI, Modei 2110-3D.

(C) Throttle vaive, 2" 150# gate vaive.

(D) Calibrated deadweight tester

(E) 2" x 7/8" venturi (control no. E791648) with 25 PSI Barton differential
gauge.

(F) Test pipe utilized from the adapter flange to the return to the sump.

(G) No tank is used in the test system. Suction is from an open sump.

(H) Weston wattmeter used to measure power. Amps measured with an-
A. W. Perry ammeter, model SPR-1030.

(1) Temperatures measured with Raytek Raynger, model RAYPRM3LS
Infrared Temperature Probe.

INSTRUMENTATION CALIBRATION and ACCURACY

Calibration of test equipment attached in report.

PRETEST OPERATIONS

Motor inspections performed by Reliance Electric. Report under separate

cover.

The pump, complete with suction arm and floating assembly, mounting

adapter, winch assembly and jumper piping, mounted on 26 ft. tower over

test sump as per test set-up description, attached.

ASSEMBLY of TEST EQUIPMENT

The discharge pipe, attached to the adapter, 3" pipe, standard schedule,

3.068" ID.

The jumper piping was installed. The discharge pipe was mounted after

the jumper piping. The discharge valve was mounted at the floor level,

after the venturi.

The discharge pressure measurement is from the discharge pipe to the

deadweight tester via high pressure hose. The instrumentation is vented

and bled off before taking data.

A portable 2 x 7/8" venturi is used to measure the flow.
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The test piping system returns water back to the sump after measuring

the flow rate.

Temperatures measured with hand held device.

Vibration measured at the motor stand, 30 degrees apart, in the horizontal

plane. The vibration was measured in inches/second velocity, at all pass

and the discreet frequencies of; rotative, 3 and 5 times rotative frequency.

The measurements were made at each flow taken except shutoff.

Power is measured with both wattmeter and hand held ammeter. The

wattmeter is used for the performance testing.

TESTING REQUIREMENTS

Testing sequence alteration was authorized by witness to facilitate

scheduling of the run-in test prior to the Control System Testing due to

the unavailability of the control system from the customer.

PUMP TESTING PARAMETERS

The pump was started in the wide open mode of the 3-way valve to verify

mechanical operation of the sump and system. The pump was

subsequently started through the discharge piping, at a reduced flow
setting, prior to the performance test. The PC control system was not
available at the time of the performance test.

PERFORMANCE TEST

The performance testing was run prior to the run-in testing to establish a

baseline performance.

The floating suction was utilized in an unsupported mede. The device

floated with undo movement. No evidence of vortices or other anomatlies

were noted during the performance or run-in testing.

The pump was run at the described flow points and additional higher

flows to establish curve shape characteristics.

Test Data Corrections.

(A) The vertical distance between the free water surface and the
discharge gauge centerline is 10.9 feet.

(B) The performance data was corrected for speed to 3570 RPM, from the
actual operating speed at the rated flow of 100 GPM.

(C) The BHP shown is actual total BHP and does not include motor
efficiency. The pump efficiency shown is overall efficiency of the
system and includes motor and pump losses.

(D) The deviation of the performance curve from the original pump
manufacturer performance curve is related to the losses incurred in
the pump system. The suction now includes the suction hose and
floating collection device, which adds friction and velocity losses. The
discharge side of the pump system includes the jumper piping and
the associated devices in that system, prior to the discharge pressure
measurement, which adds to the iosses in performance. The piping
size is reduced from 4" to 2" prior to 3" at the adapter. The losses in
the suction and discharge systems are not isolated and no
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adjustments are made in the test data to account for the losses
incurred.

4.5 RUN-IN TESTING

4.5.1 The run-in testing was performed in the same test system as the

performance test.

4.5.2 (A) The required test data was measured and recorded for the specified
7 hour period. The data is included on pages 3 & 4 of the Test Data
sheets.

(B/C/D) The performance deviations are reported on the Test Data
sheets, and are within specification. No adjustments were
required during the run-in testing.

Conclusion;

The performance and run-in testing, performed by Sulzer Bingham Pump,
was done in accordance of the specifications and accepted variations. The pump
performance is within the acceptance criteria of the specification.

Test Report prepared by;
Ao

Ron Low

Sulzer Bingham Test Department
Dec. 20, 1994 Quality Manager
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TEST SETUP TA-100 DESCRIPTION

FOR WESTINGHOUSE HANFORD COMPANY DECANT PUMP AND WINCH
ASSEMBLY TESTING.

The pump is to be set up in the ‘ice house’ test area, on the vertical pump tower
over the test sump. The 47’ 6" long pump will require to be elevated an
additional 3’ 2" to allow a minimum of 6" clearance of the suction elbow on the
sump floor. Set the liquid leve! at approximately 5 feet below the main floor level,
for full flotation of the suction float.

The test piping is to consist of the following:

o test pipe 3P-3.1 @ the pump adapter flange

« 3" flange with pipe (to clear the support structure) to the 3" x 2" bushing and
elbow to 2" standard schedule pipe, down to the main floor.

e 2" 300# screwed flange with 2 ft. long pipe, minimum, at the floor level to bolt
to the portable 2" x 7/8" venturi. Pipe from the venturi to a 2° 150 # motor
operated gate valve and a 2" pipe, to return the water to the sump.

Instrumentation:

e Measure pump discharge pressure at pipe 3P-3.1, at the pump and use hose
to the deadweight tester in the controf room.

« Measure differential pressure of the venturi with a 25 LB. Barton differential
pressure gage, located in the control room.

o Power is to be measured with a wattmeter, in the control room.

« The water level to the centerline of the deadweight tester will be measured
with a tape measure.
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ELEVATE 3-27 (MIN)

L

.

STAND 25-10" TO FLOOR ..

11

AN
) Wm—

S

PUMP PIT WATER LEVEL

=

PUMP PIT CAPACITY
74,200 GAL

6" CLEARANCE
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VIBRATION DATA . PAGE 2 OF 4
CUSTOMER: SERIAL NO.: 101T243
WESTINGHOUSE HANFORD CO. SIZE & TYPE: 4x12 6JOLL
DATE: 12/139/94 BY: W
PROJECT: SLUDGE TRANSFER START: 14:30 STOP: 15:30
DECANT PUMP INSTRUMENT: csI-2110
TEST SPEED: 3600
VIBRATION MEASURED ON DRIVER STAND
FLOW  |LOCATION VELOCITY-IN/SEC
1GPM} ALL PASS 1% X 65X
N 25 Xj 0.10 0.07 0.05 0.02
v 25 Y| 0.04 0.01 0.02 0.02
A
H T B2 X[ 0.10 [~ 0.07 .05 |- -0.02 -
v 52 Y| 0.04 0.01 003 . .. 0.02
] 76 X[ 0.09 0.07 0.05 0.03
17 76 Y[ 0.04 0.01 0.02 0.02
A
A ~100 Xl 0.09 [.. 0.07 0.04 0.03 -
v — 100 Y| 0.04 [ 0.01 0.07 |- 0.0 .
= - -
H 179 X[~ 0.08 0.07 5.03 0.03
v 179 Y[~ 0.04 0.02 0.02 0.01
A
H
\J
H FORMULA FOR CONVERSION FROM VELOCITY TO DISPLACEMENT: 19100V/CPM=D
v V = VELOCITY IN IN/SEC.
A CPM= ACTUAL RUNNING SPEED OF 3571 RPM
H D = DISPLACEMENT IN MILS
v v e Sy R
A ] T MILS =]
] 25 X 0.37
v 25 Y 0.05
A
H X 0.37
v Y 0.06
A :
W X 0.37
v Y 0.05
A
H 1. 2o 100}« X 0.37::
v o100 Y 0.05
A - g
W 178 X 0.37
v 179 Y 0.1
A
H
v
A
B-15
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VIBRATION DATA PAGE 4 OF 4
CUSTOMER: SERIAL NO.: 1017243 ROUN-IN TEST
WESTINGHOUSE HANFORD CO. SIZE & TYPE: 4x12 6JOLL
DATE: 12/20/94 BY: W
PROJECT: SLUDGE TRANSFER START: 6:15 STOP: 13:15
' DECANT PUMP INSTRUMENT: ¢cs1-2110
TEST SPEED: 3600
VIBRATION MEASURED ON DRIVER STAND
FLOW JLOCATION VELOCITY-IN/SEC
1GPM) ALL PASS X 3IX BX TIME |
W 100 X[ 0.10 0.07 T.08 0.04 515
v 700 Y 0.05 0.02 0.03 0.02 5:15
A
H 100~ . -X| _ 040 =] 0.07 .| 4
v “100[.- Y] 0.05..] .0.02
A . g e it i L
H 100 X[ -0.10 0.07 0.05 |
v 700 Y| 0.05 0.01 0.03
A
H T00]. X[ 0.10 0.07 0.04. | 0.03
v 100 Y[ 0.05 0.01 0.03 | - 0.01
- — —
H T00 X 0.09 0.07 0.04 0.05
v 100 Y[ 0.05 0.01 0.03 0.02
A
] T00 - X|. 0.09 0.07 0.03 7). .0.03 "
v 700 Y| 0.08 0.01 | - 0.08 | 0.01
] T00 X 0.09 0.07 0.03 0.02
v T00 Y{~ 0.06 0.01 0.04 0.02
A
W T00 X|— 0.08 0.07 V03 | 0.02
v 100 Y[ 0.06 - 0.01 0.03. | -0.02
H FORMULA FOR CONVERSION FROM VELOCITY TO DISPLACEMENT: 13100V/CPM=D
v V= VELOCITY IN IN/SEC.
A CPM= ACTUAL RUNNING SPEED OF 3571 RPM
N sl | 0w DISPLACEMENT IN MILS 77 - i
v i U ]
A E N
" 07 N/ser—wlms. TS
v 02 INFBEC =71 MILS
A 01 IN/SEC =.05 MILS
H B
v
A
H
\4
A
H
v
A

LD



WHC-SD-ER3297-LRP-UVL, Rav v

IV. INSTRUMENTATION CALIBRATION
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ENTERED Nov 7 g g
SULZER BINGHAM PUMPS INC.

2800 X.W. FRONT AVE. PORTLAND, OR 97210

INSTRUMENT LAB
CERTIFICATE OF CONFORMANCE/CALIBRATION

el

CERTIFICATION NO.

DATE:__[0-%1-94

This is to certify that: Make___L 77  Bacine , Model, 200 X

Serial No. 0 ¢- SAWN ", was inspected and tested by SBPI instrument laboratory

personnel and upon receipt was found in the following condition: / 2 ooA

CALIBRATION TABLE
STANDARD UT STANDARD ToT
units= unite= unites - | unite= Instrument primary location:
1 i 1 w1 d
2.HE 2.5
2 ~ P)
3 438 2 3 Calibration location:
45| 1.3 Onsight__ Laboratory x
4 4
949 [ /O
s . s Note’s & Adj:
{24 2.9 ’
s . ' 3 M A K
14.981 1%
7 ] 7
141l 17.%
8 8
2o.o| o
9 ] _ 9
2245 | 2R
10 » 10
1508l 295
Wrauowing instruments :: ;:: to = N.l.s‘.‘l‘. m;ﬂ‘;t; e Date due fOl' next calibration:
|} Cigcrics] &seo 1650 -%-53% | :
: Date:/o/z,lqg Week #: 5592
4

This instrument is hereby certified, based on a transfer of standards from the U.S. National Institute of
Standards and Technology. The tests were conducted in a clean environment and comply with ANSI
N45.2, Mil-Std-45662, Mil-Q-9858A, and one of the following procedures:

SBPI procedure D92._6_Rev.__5  Mfg Date ~— Volume__ ~
Certified by: i L ¢ c& 4
Form No. 681-6 Instrument Technician
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SULZER BINGHAM PUMPS INC.

2800 N.W. FRONT AVE. PORTLAND, OR 97210
INSTRUMENT LAB ENTERED DECO 7 b
CERTIFICATE OF CONFORMANCE/CALIBRATION .

[asosi ]

CERTIFICATION NO.
DATE:_ {2-6- 94
This is to certify that: Make B0 lu , Model Puw - ¢ s
Serial No._0- 978 (C) ____, was inspected and tested by SBPI 1 t Iaboratory
personnel and upon receipt was found in the following condition: Cood
CALIBRATION TABLE
STANDARD T STANDARD uT
unlts= unites unite= | unite= Instrument primary location:
1 1
99.75 | 100 Lab
2,44, 5 oo 2
f" < 3 Calibration location:
2249 A3 Joo Onsight ___ Laboratory ="
4 . 4
399.25 oo
s s Note’s & Adj:
6 6 A A . E
7 7
8 8
] } S
10 10
Fl‘he following instruments were used to establish N.1S.T. traceability: . A
TAKE MODEL | SERIALS UG DATE Date due for next calibration:
! Helee Cmpa 24874 43595 :
2 jyeine Cprym 25807 2-6-95 Date: j2-4-95 Week #: 9595
3 Sander £C o163t M“f‘/ 3-10-9%
4

This instrument is hereby certified, based on a transfer of standards from the U.S. National Institute of
Standards and Technology. The tests were conducted in a clean environment and comply with ANSI
N45.2, Mil-Std-45662, Mil-Q-9858A, and one of the following procedures: -

SBPI procedure D92./% _Rev.__9_ Mfg Date - Volume

Certified by: Q,o,_'d»\ @ (_—-Q.Qo» ﬂ
- 7

Form No. 681-6 Instrument Technician
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SULZER BINGHAM PUMPS INC.

2800 N.W. FRONT AVE. PORTLAND, OR 97310

INSTRUMENT LAB
CERTIFICATE OF CONFORMANCE/CALIBRATION

[ svome ]

CERTIFICATION NO.

ENTERED 0CT 0 5 gy

pATE:_9-%-64

This is to certify that: Make K&\"h\( , Model R ayalee( ew
Serial No.__[ASS)Y ____, was inspected and tested by SBPI instrument laboratory
personnel and upon receipt was found in the following condition: (re g!
CALIBRATION TABLE
STANDAR] UT, STANDARD T - -
unite= * unttes € | unite= | unites Instrument primary location:
1 1 0
7o riel ¥
2 2
3 259 20 3 Calibration location:
Ykt Hip Onsight ____ Laboratory_v"
4 )
£3.8 544
s 8 Note’s & Adj:
5 3 AN.AL I's
7 7
0 8
9 ()
10 10
[ﬁ following instruments were used to establish N.1S.T. traccability: - P
MAKE MODEL __| SERIAL# DUE DATE Date due for next calibration:
1 _Qmeck pmmieal 1848 12§84 )
2 Date: 3-89 Week #: 95/¢
3
4

This instrument is hereby certified, based on a transfer of standards from the U.S. National Institute of
Standards and Technology. The tests were conducted in a clean environment and comply with ANSI
N45.2, Mil-Std-45662, Mil-Q-9858A, and one of the following procedures:

SBPI procedure D92.17 _Rev. 3 Mig — Date el Volume__~"
Certified by: X 2 (4._/@(0‘ /ﬂ
Form No. 681-6 Instrument Technician
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SULZER BINGHAM PUMPS INC.

3800 N.W. FRONT AVE. PORTLAND, OR 97210

INSTRUMENT LAB

CERTIFICATE OF CONFORMANCE/CALIBRATION

DATE:_[2:2)-6%

404525 :] _

CERTIFICATION NO.

30

loo

This is to certify that: Make__Zpei! ] , Model sP€-1030
Serial No._ AKE _$887 was inspected and tested by SBPI 1 t Iaboratory
personnel and upon receipt was found in the following condition: ON‘J
Lwitial
CALIBRATION TABLE
STANDARD T STANDARD T -
unites - unite= unite= unite= Instrument primary location:
1 1
3.7 3 1984 | 200 s Slock howwe
2 z M
3 €.02 ¢ 5 247.3 230 Calibra.tion location: -
q.08 q 24y 360 Onsight ____ Laboratory_ *~
4 4 I3
104 9 594 goo I
s s Note's & Adj:
[8.a¢6 8 ’ d omid
- 5 AC Amps Cald only
26.5 27 +
= 5 / 297, MFC spec
06 0
- 36.0 . M- A 4
58,16 60
9 ] 9
96.9 48
10 10
101.4 foo
The following instruments were used to establish N.LS.T. traceability: - . _
MAKE SSODEL T SERIALS DUE DATE Date due for next calibration:
1 | 3466 A MieAndYy | 2-11-45
2 tew 28 562 2-G-55 Date: 5-21-95 Week#: ¢5
3 Fluke Box-10 1912 2-28-65
4 .

This instrument is hereby certified, based on a transfer of standards from the U.S. National Institute of
Standards and Technology. The tests were conducted in a clean environment and comply with ANSI
N45.2, Mil-Std-45662, Mil-Q-9858A, and one of the following procedures:

SBPI procedure D92._~__ Rev.

Mg _A.ud sPicgy Date.

4-1-99 Volume.

Certified by:_%gqh_(_.w ”ﬂe

Instrument Technician

Form No. 681-6
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SULZER BINGHAM PUMPS INC.

3800 N.W. FRONT AVE. PORTIAND, OR 97310

INSTRUMENT LAB
CERTIFICATE OF CONFORMANCE/CALIBRATION

[ 94040/ |

CERTIFICATION NO. ENTERED 0CT 06 1994
DATE:__G-1$-44 ' -
This is to certify that: Make we gdem » Model 229
Serial No.__44 S "1  was inspected and tested by SBPI instrument laboratory
personnel and upon receipt was found in the following condition: QDoCl .
CALIBRATION TABLE
STANDARD UT STANDARD TUT
units= units» unites ° unite= Instrument pnmary location:
1 1
049 N AC [ Papmpiest
2 2
I 201 .2 5 Calibration location:
. 30) ' Onsight ____ Labonto:y_\___/
4 4
o) 4
s 8 Note’s & Adj:
. So } ) 6 ‘)
- = rPAR
. kol b
7 7
< Jot 1
8 8
- 802 3
CO 9
-402 9
10 10
).06™ t.0
ﬁ‘he following instruments were used to establish N.I.S.T. traccability: . . .
MAKE MODEL | SERIALY SUE DATE Date due for next calibration:
1 Wegereanw pes o0 1-23-459 .
2 : Date: 3-5.55 Week #: 551/
3
4

This instrument is hereby certified, based on a transfer of standards from the U.S. National Institute of
Standards and Technology. The tests were conducted in a clean environment and comply with ANSI
N45.2, Mil-Std-45662, Mil-Q-9858A, and one of the following procedures:’_

-

SBPI procedure D92.__2 Rev. Y Mfg _ Date Volume
Certified by: ﬂDm p 0~. (,_—-QQu /[
Form No. 681-6 instrument Technician
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: ENTERED Au6 0 3 199
SULZER BINGHAM

<

2800 N.W. Front Ave. + P.O. Box 10247 » Portiand, Oregon 97210 USA ¢ (503) 226-5200 » FAX (503) 226-5286 » ITT 4742014
CERTIFICATE OF CONFORMANCE/CALIBRATION

Certification Number:_ 990248

Date of Calibration:_7-2% 94

This is to certify that: Make CST

Modeld 2010~ 30 serial$ 3s5Y

was inspected and tested by SBP instrument Laboratory perscnnel
and upon receipt was found in the following condition:

NEED OF
PHYSICAL: NEW D GOODE/FAIR D POCR D - BROKEN D REPAIR D

PERFORMANCE: SEE BELOW G/ MFG SFEC D OTHER D

Initial , CALIBRATION TABLE © After Adj.
Units= (be Unitss=
@” STD IuT $ERRGR STD IuT $ERROR
L ! J.00) :
% I . 9999 2
i@ | ].0 3
i L9968 ¢

iz#i ! . G412 5
6 §
7 .

8

9

8
9
10 10
11 11 '
12 12
13 12
14 14
15 15
16 Le
Form 681-5 Eeae Reverse
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Additional Remarks: oy

Adjustments: ﬁ)-A.ﬁ

This instrument is hereby certified, based on a transfer of
standards from the U.S. National Institute of Standards aad
Technology. The tests were conducted in a clean environment and
comply with ANSI N45.2, Mil-STD-45662, Mil-Q-9858A, and

SBP szocedure D92.____ Rev.

The following instruments were used to establish N.I.S5.T.
Traceability:

Make Modelt Seriald Due Date
1 s5es D535 12948 2.-14-95
2
3
4
5 |
[
Instrument Primary Locaticn: Aé y
Notes:

B

calibration location: Onsite D Laboratory

Date due for next calibration: I-zﬁ-ﬁ§
Certified by: 2 [aNZA /ﬂ
Title: Ty Tech

Form 681-S

—
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L]

¢ SULZER BINGHAM

ENTERED JUND 2 1904

2800 N.W. Front Ave. ¢ P.0. Box 10247 « Portiand, OR 97210 USA « {503) 226-5200 * FAX 226-5286 ¢ ITT 474-2014

CERTIFICATE OF CONFOi!MANCE/ CALIBRATION

Certification Number:__ 940236

Date of Calibration:_g£=2-94

This is to certify that: Make_ ST

Model# weishtsy Serialf weiglts

was inspected and tested by SPB instrument Laboratory personnel
and upon receipt was found in the following condition:

’ . NEED OF
PHYSICAL: NEW D GOODD/FAIR D POOR D BROKEN D REPAIR D

PERFORMANCE: SEE BELOW O MFG SPEC D OTHER D/ sce Atrhded

Initial CALIBRATION TABLE After Aadj.
Units= Units=
STD IUT $SERROR STD IyT $SERROR

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10

11 11

12 12

13 13

14 14

1S 15

16 16

Form 681-5 See Reverse

fa 1« &

[
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Additional Remarks: AJ/A

Adjustments:___AJA. £

This instrument is hereby certified, based on a transfer of
standards from the-U.S. National Institute of Standards and
Technology. The tests were conducted in a clean environment and
comply with ANSI N45.2, Mil-STD-45662, Mil-Q-9858A, and

SBP Procedure D92._16 Rev._Y

The following instruments were used to establish N.I.S.T.
Traceability:

Make Mpdel# Serial# Due Date
1 Sawer Re-1634 828894 B-o- 95
2 /I;M Masier Weishds 784116 I-10-96
3
4
5
6

Ac [ene fwig

Instrument Primary Location:

Notes: M IA

calibration location: Onsite D Laboratory E}/
¢-2-995

Date due for next calibration:
certified by: L. = /R
ritle: 2 Trsd Teddn

Form 681-5

2§ 2
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SBPI DEADWEIGHT
CALIBRATION

CHART

9:10 AM6/2/94

REV 0

SERIAL [STAMPELJGRAMWE[IUT TERROR JLOCATION
W-40-4 102 28.3405] 28.3425] -0.0247|C
W-30-2_|20Z 56.6991] 56.6518] -0.08349|C
W-20-6 |[40Z 113.398] 113.2604] -0.11353]C
W-20-5_ [40Z 113.398] 113.2638] -0.11848|A
W-20-7 [402 113.308] 113.262] -0.12008JA
W-20-4 402 113.398] 113.292] -0.09356]A
W-30-7 ]40Z 113.308] 113.4282] 0.026625|C
W-10-6 |40Z 113.398] 113.3371] -0.05373|C
W-20-8 |80Z 226.796 226.9] 0.045835|A
W-10-10 [80Z 226.796 226.7| -0.04235]A
W-30-11_|80Z 226.796 226.6] -0.0865|A
W-30-10 |80Z 226.796 226.6] -0.0865}C
W-30-9 |80Z 226.796 226.6] -0.0865]C
W-30-13 |1.25# 566.991 566.8] -0.0337]C
W-10-15_|1.25# 566.991 566.9] -0.01605|C
W-30-12_|1.25% 566.991 566.8| -0.0337]C
W-30-14 |1.25# 566.991 566.8] -0.0337|C
W-10-13 |1.25# 566.991 566.9] -0.01605|A
W-10-12 |1.25# 566.991 566.7] -0.05135]A
W-20-15 |1.25# 566.991 567] 0.001587]A
W-30-15 |1.05% 566.991 566.6] -0.06901]|A
W-20-12 |1.25# 566.991 567| 0.001587]A
W-10-17 |2.5% 1133.98] 1134.2] 0.019397]C
W-30-16 |2.5% 1133.08| 1133.8] -0.01588]A
W-30-17 |2.5% 1133.98] 1133.8] -0.01588]A
W-30-21 ]5.0# 2267.96] 2267.7] -0.01147|C
W-10-25 |5.0# 2067.96] 2267.8] -0.00706|C
W-30-19 |5.0# 2567.96] 2267.8| -0.00706A
W-30-22 |5.08# 2267.96| 2267.7] -0.01147]|A
W-30-2315.0# 2267.96] 2267.7] -0.01147]A
W-30-24 |5.0%# 2267.96] 2267.6] -0.01588}A
W-40-28 [10.0# 4535.92 4536] 0.001764]C
W-10-34 |10.0# 4535.92]  4535.8] -0.00706]C
W-10-35 |10.0# 4535.92]  4535.8] -0.00265|C
W-30-34 |10.0# 4535.92] 4535.8] -0.00265]C
W-10-30 |10.0# 4535.92] 4535.5| -0.00926]C
W-10-29 |10.0# 4535.92] 4535.6] -0.00706{A
W-30-36 |10.0# 453592] 4535.9] -0.00044]A
W-30-33_|10.0# 4535.92] 4535.6] -0.00708]A
W-20-28 [10.0# 4535.92] 4536.3] 0.008377}A
W-30-28 {10.0# 453592] 4535.5] -0.00926]A
W-10-31 [10.0# 453592] 4535.9] -0.00044]A
W-30-32_|10.0# 4535.02] 4535.3] -0.01367JA
W-10-27 |10.0# 4535.92] 4535.8] -0.00265]A
W-20-35 [10.0% 4535.92| 4536.3| 0.008377]A
W-10-33_[10.0# 4535.92] 4535.7] -0.00485|A
W-20-30_|10.0# 4535.92]  4536.2] 0.006173|A

Page 1
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SBP1 DEADWEIGHT
CALIBRATION

CHART

9:10 AME/2/94

W-10-28 |10.0# 4535.92]  4535.6] -0.00706]A
W-40-2  |10Z 28.3495] 28.3137] -0.12644|C
W-40-5 |10Z 28.3495] 28.4112] 0.217168{A
W-40-3  |10Z 28.3495] 28.3631] 0.04795{A
W-40-9  |20Z 56.6991} 56.6497] -0.0872jA
W-40-7 202 56.8091] 56.7217] 0.039844]A
W-40-10 §20Z 56.6991] 56.6732] -0.0457]A
W-40-6 202 56.6991) 56.69625] -0.00503|A
W-40-8 J20Z 56.6991] 56.7894{ 0.158009JA
W-40-11 |40Z 113.388] 113.373] -0.02205{A
W-40-12 |40Z 113.398{ 113.3698] -0.02487]A
W-40-15 {40Z 113.398]  113.458] 0.052883]|A
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V. PROCEDURE VARIATIONS
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DECANT PUMP TESTING - INITIAL SEQUENCE
DECEMBER 19 - 20, 1994

PROCEDURE VARIATIONS

The following variations to the testing procedure have been
reviewed and accepted by the project lead engineer (Buyer’s
Represenative) and the WHC project engineer.

PARAGRAPH

4.1 The test sequence shown in the procedure was changed so
that the Run-in testing will precede the Control System
testing. This is the result of the unavailability of
the control system equipment.

This change allows the pump equipment to be completely
checked out prior to testing the Control System.

3.4.6 The motor temperature is being measured with a hand-
held device at the lower bearing location during the
Run-in test sequence. Because of the location of the
motor, temperature readings during the performance test
were not taken. Typical motor loads were at
approximately 1/2 of the rated HP and temperatures have
remained constant throughout the Run-in test.

3.4.7 Vibration was measured in velocity (in/sec) and
converted to displacement (mils) as stated in the
procedure acceptance criteria.

4.2.2 The Performance Test acceptance criteria shall be
applicable at the best efficiency point (BEP). This is
not specifically stated in the procedure, however, it
becomes important because the performance of the
modified pump varies from the original manufacturer’s
test as you approach run-out conditions as a result of
the modifications to the pump suction.

4.3.4 For the purpose of this test, recording of either watts
or amps and line voltage is acceptable. The amps for
each phase will be measured during the Run-in testing
for comparison but will not be required during the
Performance test.

The Performance test is not limited to the 5 points
1isted in the procedure. This represents the minimum.
If possible, measuring of run-out conditions is
desirable.

2ot M o

F. Marshall Hauck
Project Lead Engineer

B-34
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ATTACHMENTS TO SBP TEST REPORT



. WHC-SD-ER3297-TRP-00L, REV U
RPO; PORT. OR SERV CTR ID:1-505~226-¢34U UEC 20°Y4  15:4¢ No.Ull .01

RELIANCE
ELECTRICHR

INDUSTRIAL SERVICE CENTER
2315 N.W. 21st Piace

Portiand, OR 97210-2118

FAX: 503-228-T340
503-226-4961

1-800-388-4951

December 20, 1994

gulzer Bingham Pumps, Inc.
P. O. Box 10247
Portland, OR 97210

Attention: Tom Richfield

Subject: P.O. #76478, 30 HP U.S. Vertical Motor,
our Job #77471

Dear 8ir:

In reference to the above, .we are pleased to confirm to you that
the above motor has been reconditioned in accordance with accepted
industry practices. The recondition included replacement of D.E.
and O.D.E. bearings and ghaft nut & washer. ’

Thank you for the opportunity to be of service. If there are any
further questions, please do not hesitate to call.

Respectfully,

RELIANCE ELBCTRIC
industrial Service Center

Donn H. Rudy
customer Service Manager-

DHR:ks
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SULZER BINGHAM PUMPS INC.

| MEMORANDUM |

DATE: March 1, 1995
" TO: . RonLow (s
FROM: Tom Davis @\ ‘

SUBJECT: Test Staind Safety

Ron,
My apologies for the delay in getting this information to you.

As promised I had an audit done by a consultant from OR-OSHA. His findings were
consistent with mine. He made the following recommendations that I believe we
have complied with;

Label secondary containers of lacquer wash being used to clean parts. Remove the
damaged safety can from service. '

Upgrade the access ladder to the elevated platform, secure it to the supports, and
improve the hand rails around the platform.

Remove the damaged ladder laying on top of the platform.
Circuit breaker was exposed. Replace these items.

Lockout tag on east end of building was not properly labeled. These panels are all
disconnected at this time and should not present a problem. I will conduct annual

refresher training for the electricians and all maintenance personnel as part of my

annual training.

1t is also critical to our customers that we inform them of the hazards of the facility
prior to their starting work. In the future I would like the opportunity to conduct
training with our customers as is our policy.

 fila name

B-37
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SFS No.
JOB SAFETY ANALYSIS Page 1 of 2
Project “°'M“’ CABLe/ Work Order No. [£SX3247 Ares VENDU"_" Bldg.
prepared By M.W- MWH Date j/befas KEH No.

Scopefescription:  PeRips EIING oF TH %awrﬂ%%ﬁr%ﬁ&#rﬂhf

Emergency Contact Person(s):

Primary:
Secondary:

£mergency Radio/Phone No.: (503) 7.2-‘- S‘sﬂ\

Tavr ODAYVS,

("3 N4

Specific Work Location(s

‘S

KNOWN' OR POTENT [AL. HAZARDS -

foriitand, “IZEGN

Yes | No Referance Yos | No Raterence
KEH Contractor KEH Contractor
1. Radistion Area Work A V| RAD 10. Respitstory Hazards 7 W10
7. Hazardous Wasts Operation 7/ * V| oviz 1. Blectrical Hazards v 500
3. Confined Space A ] sec 12. Lock and Tag 7 | s 108
1. Walding/Burning - 7| Is 10K 13. Scatfalding IS T0A
5. Roof Work M l/ is1ov 14, Aarial Lifts v S 108
6. Fall Hazards (> = 10°) ‘. v 1S 10 18. Asbestos Removai / CFV1.3
7. Excavation/Trenching > 18 100
8. Asbestos Inspaction Report . 153 # = Formal training raquited
3. Hazardous Matenals 7 ‘/— IS 10D ¢ = ltems that require a parmit/form/report
e Other Hazards: Yes |.. No Control Messures
1. Temperature Extrames /
2. Noiss /
3. Poor Lighting o
4. Animais/insects ./
5. Process Chemicais/Steam I/
8. Dust v
7. Flamemabie/Cambustible Materials /

8. Ladders

9. Wet/Slippery Floors

NN

10. Uneven Terrain

Rend Ko [Rocepiré LS/0 A
Ware, AN-$iP soon Foerwert

11. Open Excavations/Trenches

12. Adjacent Water Hazard

13. Vehicle Tratfic

14, Heavy Equipment

TS, Rigging Operation

T6. Manuat Lifting

17. Power Toois

18. Pinch Pointe

SN Y

18. Faliing Objects

20. Sharp Objects

SN

21. Overhead Obetructions

22. Site Control {Signs/Barricades)

23. Remote Work Area

N

24, Other:

MINIMUM DRESS REQUIREMENTS:

Hard Hat, Safety Glasses, Proper Footwesr, Full Length Pants, Shirt with Sleeves

APPROVALS

cllw

s fur her
ti
E! Su rvision

Pages

ndustrial Safety Represantative

tion of the job steps, associated hazards, or safety measures need to be
€ty analysis on th

Sty 21/

Zifzni Yes {J No 1)

Tndustrial Hygiene, if required
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JOB SAFETY ANALYSIS (Continued)

| page 2 of 2
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’2‘% WHC-SD-ER3297-TS-001, Rev. 4

EXCEPTION NO. Project No. QTP. No. Rev.
o1 U-101, Decant Pump WHC-SD-ER3297-TS-001 2
Recorded by Organization Date QTP Page No.
FM Hauck ICF KH 12-19-94 4
Step No. Requirement
3.4.6 Temperature Readings of Motor

Description of Problem

The motor temperature is being measured with a hand-held device at the lower bearing location during the Run-in test sequence.

Because of the location of the motor, temperature readings during the performance test were not taken.

Planned Action
See Above
Action Taken
See Above
RETEST - APPROVAL AND ACCEPTANCE
[ ] Retest Approved and Accepted [ X] Exception Accepted-as-is* [] Other*
*Explanation

Typical motor loads were at approximately ¥ of the rated HP and temperatures have remained constant throughout the Run-in test.

Test Director (name/Org) Date Cog Engineer, Dat

DWW oo 1 eF KR vl //7\/ :(—éf_[&-’“ f;?/?é

QA Engineer Date Other Date
NS K, CoSro el ke
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r¢f- WHC-SD-ER3297-T$-001, Rev.
EXCEPTION NO. Project No. QTP. No. Rev.
02 U-101, Decant Pump ‘WHC-SD-ER3297-TS-001 2
Recorded by Organization Date QTP Page No.
FM Hauck ICF KH 12-19-94 4
Step No. Requirement
3.4.7 Vibration To Be Read in Mils

Description of Problem

Vibration was measured in velocity (in/sec) and converted to displacement (mils) as stated in the procedure acceptance criteria,

Planned Action

See Above

Action Taken

See Above

RETEST - APPROVAL AND ACCEPTANCE

[} Retest Approved and Accepted

[ X] Exception Accepted-as-is*

[ Other*

*Explanation

Velocity readings are more meaningful and are generally preferred for monitoring pump and motor vibration.

Test Director (name/Org) Date Cog Engineer Date
SWomik 1 CF 100 4[h7 ek M) Sligha, Y a 7(-/7/?é
QA Engineer Date Other Date
[4
Cc-3
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EXCEPTION NO. Project No. QTP. No. Rev.
03 U-101, Decant Pump A WHC-SD-ER3297-TS-001 2
Recorded by Organization Date QTP Page No.
FM Hauck ICF KH 12-19-94 5
Step No. Requirement
4-1 Testing Sequence

Description of Problem

The test sequence shown in the procedure was changed so that the Run-in testing will precede the Control System testing. This is the

result of the unavailability of the control system equipment.

Planned Action
See Above
Action Taken
See Above
RETEST - APPROVAL AND ACCEPTANCE
[ ] Retest Approved and Accepted [ X] Exception Accepted-as-is* [ ] Other*
*Explanation

This change allows the pump equipment to be completely checked out prior to testing the Control System.

Test Director (name/Org) Date Cog Engineer Date

S Qomde, 1R 1R a1 /90 W‘%& f//7/74

QA Engineer Date Other Date
I Colnon e

- oy
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EXCEPTION NO. Project No. QTP. No. Rev.
04 V-101, Decant Pump WHC-SD-ER3297-TS-001 2
Recorded by Organization Date QTP Page No.
FM Hauck ICF KH 12-19-94 6
Step No. Requirement
4.3.4 Power to be read in watts & amps x voltage
Description of Problem

For the purpose of this test, recording of either watts or amps and line voltage is acceptable. The amps for each phase will be measured

during the Run-in testing for comparison but will not be required during the Performance test.

Planned Action
See Above
Action Taken
See Above
RETEST - APPROVAL AND ACCEPTANCE
[ ] Retest Approved and Accepted [ X] Exception Accepted-as-is* [ ] Other*
*Explanation

Either measurement is satisfactory for determining the electrical power consumed.

Test Director (name/Org) Date Cog Engineer Date
S oadh 1eF ru alirlow | ) Stk 4/1l7¢
QA Engineer Date Other Date
3.4 oS 4/s6(5L

b A i
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EXCEPTION NO. Project No. QTP. No. Rev.
1B U-101, Decant Pump ‘WHC-SD-ER3297-TS-001 2
Recorded by Organization Date QTP Page No.
Chris Winkler WHC OPS 3-1-95 8
Step No. Requirement
4.4.2.B-1 Ensure PLC Program Uses M.S. Aux Contacts

Description of Problem

Motor start aux contacts can not be tested at Bingham, becanse we do not have M.S. that will be used in the field.

Planned Action

Test this step following pump installation and held connection from pump to motor starter.

Action Taken

Final field equipment tested at Hanford (see App D)

RETEST - APPROVAL AND ACCEPTANCE

[ X] Retest Approved and Accepted [ ] Exception Accepted-as-is* [ ] Other*
*Explanation

Test Director (name/Org) Date Cog Engineer Date
SWBomde e | A9 ™ Slabn 4/17] 56
QA Engineer Date Other Date

D . Tardinem “\\m\ﬁ(p
1
C-6
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EXCEPTION NO. Project No. QTP. No. Rev.
2B U-101, Decant Pump ‘WHC-SD-ER3297-TS-001 2

Recorded by Organization Date QTP Page No.

Chris Winkler WHC OPS 3-1-95 9, 14, 16

Step No. Requirement
4.4.2.C-8&9
4.4.4.D13,15 &19 Test Emergency Stops
445.Co& 10

Description of Problem

Emergency stop buttons currently installed immediately reset after being pushed - design is for buttons that need to be pulled out

(reset) after pushed in.

Planned Action

New E-Stop buttons have been ordered, but have not yet arrived. Will need to be tested following installation of new E-Stop buttons.

Action Taken

New E-Stop buttons installed and tested at Hanford (See App D)

RETEST - APPROVAL AND ACCEPTANCE

[ X] Retest Approved and Accepted [ ] Exception Accepted-as-is* {] Other*
*Explanation

Test Director (name/Org) Date Cog Engineer Date
SWomdn. 1 | 417/9% Th) Stiglen, 4//7/95
QA Engineer Date Other Date

o> tea | ladag
U
c-7
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EXCEPTION NO. Project No. QTP. No. Rev.
3B U-101, Decant Pump ‘WHC-SD-ER3297-TS-001 2
Recorded by Organization Date QTP Page No.
Chris Winkler WHC OPS 3-1-95 1412
Step No. Requirement
4.44.A1-5,B1-7 Setting Cable Length Limits and Load Cell Limits

Description of Problem

These steps are not part of the test. They are actually part of the initial set-up of the control system (i.e. length and load limit set points)

Planned Action

Control System Engineer will attach calibration procedure to QTP which will document the initial set-up, the system set point and how
the resolver and load cell were calibrated.

Action Taken

Calibration procedure included as appendix E to this report.

RETEST - APPROVAL AND ACCEPTANCE

[ ] Retest Approved and Accepted { ] Exception Accepted-as-is* [ X] Other*

*Explanation

Software change. No retest required

Test Director (name/Org) Date Cog Engineer Date
S vee A | 41736 | gy Slialin. 4/11/7¢
QA Engineer Date Other Date

D -, CMQAGMQ "\\Qia\"‘bﬁa
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APPENDIX D: TEST SPECIFICATION, REV. 4

SUBSEQUENT HANFORD TESTING
INCLUDING
/”X WHC-SD-ER3297-TS-001, REV. 4
TEST SPECIFICATION FOR DECANT PUMP AND WINCH ASSEMBLY
WORKING COPY WITH SIGNED DATA SHEETS

38 Pages



WHC-SD~ER3297-TRP-001, REV W

_H_ COMPLETE
ey 626155
ENGINEERING CHANGE NOTICE 2 /{fd
Page 1 of Proj.
ECN
2. ECN Category 3. Originntdr's Name, Orgsnization, MSIN, 3a. USQ Required? 4. Date
(mark one) and Telephone No.
supplemental o | T.M. Staehr, 73530, H5-61, [} ves [X] wo 11/8/95
Direct Revision DO | 372-3013
«?::;::.Es“ S 5. Project Title/No./Mork Order No. é. Bldg./Sys./Fac. No. 7. Approval Designator
st o]
H u;en::lm_-e a SLUDGE WASHING DECANT PUMP 241-A7 Q
Cancel/void 0 | 8. Document Numbers Changed by this ECN 9. Related ECN No(s). | 10. Related PO No.
(includes sheet no. and rev.)
WHC-SD-ER3297-7S-001, Rev. 3 197434 NA
11a. Modification Work 11b. Work Package | 11c. Modification Work Complete 11d. Restored to Original Condi-
No. tion (Temp. or Standby ECN only)

[1 ves ¢fill out Blk.
11b)

[X] No (NA‘HBclk?‘Id‘)"b' Cog. Engineer Signature & Date Cog. Engineer Signature & Date
:

12. Description of Change

This is a total revision of WHC-SD-ER3297-TS-001, Rev. 3. Specific changes include the
replacement of Section 4.4 "Control System Testing".

13a. Justification (mark one)
Criteria Change [] Design Improvement [X] Environmental i1l Facility Deactivation []
As- Found [] Facilitate Const [1 Const. Error/Omission [] Design Error/Omission []

13b. Justification Details

This revision is being issued to include testing of decant control system alarms and
testing of the suspended solids profiler. This revision incorporates changes made per
revision 3, which was issued to add testing of modifications of the control system that
were made based on the results of the original testing at Sulzer Bingham Pumps in
Portland. Actual testing was not performed under specification revision 3.

14. Distribution (include name, MSIN, and no. of copies) RELEASE STAMP
R.E. Clayton S2-48 S.G. Romero S2-47
T.K. Cordray 61-50 T.N. Staehr H5-61 | OFFICIAL RELEASE 5¢
F.M. Hauck S2-47 G.R. Tardiff §$5-05 BY WHC
G.T. Maclean H5-49 DATE
M.W. Manderbach  $2-47 NOVY 10 1995
M.J. Ramos S2-47
Sto. %
A-7900-013-2 (11/94) GEF095 RECRIVED
NOV 1. 9%
200 ENG. OFF.
D'2 A-7900-013-1



WHC—sT=—ExoZT7

:ENGINEERING CHANGE NOTICE

ITRKEP=UU.L

IV U

vj{.”;c; iuse no. from pg. 1)
.626155

page 2 of 2
15. Design 16. Cost Impact 17 schedule Impact (days)
X:;L::z;t“’" ENGINEERING CONSTRUCT JON
[] Yes Additional [] $ Additional [] $ Improvement []
[X] No Savings [] s Savings [] s Delsy []

18. Change Impact Review:
that will be effected by the change described in Block 12.

Indicate the related documents (other thsn the engineering documents identified on Side 1)
Enter the affected document number in Block 19.

sDD/DD [ ] Seismic/Stress Analysis [ ] Tank Calibration Manual [ ]
Functional Design Criteris [] Stress/Design Report [ ] Health Physics Procedure [ ]
Operating Specification [ ] Interface Control Drawing [ ] Spares Multiple Unht Listing [ ]
Criticality Specification [ ] Calibration Procedure [ ] Test Procedures/Specification [ ]
Conceptual Design Report [ ] Installation Procedure [ ] Component Index [ ]
Equipment Spec. [ ] Maintenance Procedure [ ] ASME Coded item [ ]
Const. Spec. [ ] Engineering Procedure [ ] Human Factor Consideration [ ]
Procurement Spec. [ ] Oper-t!ng Instruction [ ] Computer Software [ ]
Vendor Information [ ] Operating Proc_:adun [ ] Electric Circuit Schedule [ ]
OM Manual [ ] Operational Safoty Requirement [ ] ICRS Procedure [ ]
FSAR/SAR [ ] IEFD Drawing [ ] Process Control Manual/Plan [ ]
Seflety Equipment List [ ] Cell Arrangement Drawing [ ] Process Fiow Chart [ ]
Radiation Work Permit [ ] Essentisl Material Specification [ ] Purchase Requisition [ ]
Environmental Impsct Statement [ ] Fac. Proc. Samp. Schedule [ ] Tickler File [ ]
Environmental Report Inspection Plan

Environmental Permit l[: } Inventory Adjustment Request E % E }

19. Other Affected Documents: (NOTE:

Document Number/Revision

Docungpts listed below will not be revised by this ECN.) Signatures below
indicate that the signing organization has been notified of other affected documents listed below.
Document Number/Revision

Document Number Revision

20. Approvals

Signature Date Signature Date

OCPERATIONS AND ENGXNEER!% ; ARCHITECT-ENGINEER

Cog. Eng. 1 !8{ 9‘3/ PE

Cog. Mgr. s QA

oA /)'L}j@l,{,\t(ﬂ TK. CO('C‘fCiS lel ip]gg  Safety

Safety en'\—mﬂ-ce/v\ Design M@W 1 {,Q[qc:

Environ. Enviren.

Other Other L™ /10 )¢
DEFARTMENT OF ENERGY
Signature or a Control Number that
tracks the Approval Signature
ADCETIONAL

T "
A-7900-013-3 (11/94) GEF096 D-3

T




WHC-SD-ERs29/-TRP-UVUL, xov U

RELEASE AUTHORIZATION

Document Number:

.| WHC-SD-ER3297-TS-001, REV)T%L
M
Document Title: " Test Specification for Decant Pump and Winch
: Assembly
Release Date: 11/10/95

This document was reviewed foliowing the
procedures described in WHC-CM-3-4 and is:

APPROVED FOR PUBLIC RELEASE

WHC Information Release Administration Specialist:

I %/ %4(7/ “//oér

Kara Broz

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the United States Government or any agency thereof or its
contractors or subcontractors.

This report has been reproduced from the best available copy. Available in
paper copy. Printed in the United States of America. To obtain copies of
this report, contact:

Westinghouse Hanford Company - Document Control Services

P.0. Box 1970, Mailstop H6-08, Richland, WA 99352

Telephone: (509) 372-2420; Fax: (509) 376-4989

A-6001-400.2 (09/54) WEF256

Lonbatie 4. <3



WHC-SD-ER3297~-TRP-UUL, KEV U

SUPPORTING DOCUMENT 1. Total Pages ’54
2. Title 3.  Number 4. Rev No.
Test Specification for Decant Pump and Winch \,‘~HHC-SD-ER3297-TS- 4
Assembly /*} 001
5. Key Words 6. Author
Decant, pump, winch, control, run-in, performance, | wame: T. W. Staehr
test . (721/)
/.
Signature
Organization/Charge Code 73530/D2094
| 7- Abstract

This specification provides the requirements for testing of the vertical turbine
decant pump assembly including the floating suction arm with load sensing winch
control, instrumentation, and the PLC/PC control system.

8. RELEASE STAMP

OFFICIAL RELEASE 59
BY WHC

DATE NGV 10 1995

P




WHC =D~ mRILY / —iRE~ VUL, KBV U

(1) Document Number
RECORD OF REVISION % ,WHC-SD-ER3297-TS-
A 001

Page 1

(2) Title
Test Specification for Decant Pump and Winch Assembly
O D O S |

CHANGE CONTROL RECORD

Authorized for Release
(5) Cog. Engr. 6) Cog. Mgr. Date

(3) Revision (4) Description of Change - Replace, Add, and Detete Pages

0 () EDT-605592 6/9/94
1 Incorporates ECN 611893
2 Incorporates ECN 616681
3 Incorporates ECN 197434 ' R
RS 4 Incorporates ECN 626155 QWLWM

A-7320-005 (08/91) WEF168



WHC-SD~-ER329/ -IRFP-UU., Kov U
,u‘/ WHC-SD-ER3297-TS-001, Rev. 4

TEST SPECIFICATION
FOR DECANT PUMP AND WINCH ASSEMBLY

TABLE OF CONTENTS

1.0 BCOPE . .. e e e 2
20 APPLICABLE DOCUMENTS . ... ... .. i i 2
3.0 TEST PREPARATION . ... o i e e 3
4.0 TESTING REQUIREMENTS . . . ... i e et e 5
5.0 QUALITY ASSURANCE . . ... .t e e e e 20
6.0 PREPARATION FOR DELIVERY . ... ... . . i i 21
7.0 NOTE S .ttt et e 21
FIGURE DESCRIPTION
1 PUMP TESTING ASSEMBLY SCHEMATIC
2 ACCEPTANCE CRITERIA FOR PUMP EQUIPMENT FORM
3 EXCEPTION FORM

1 November 7, 1995

D-7

ey



WHC-SD-ER3297/~-TRP-UUL, x&av v
e 1 WHC-SD-ER3297-T$-001,Rev. 4

1.0 SCOPE

1.1 This specnﬁcatlon provndes the requirements for teslmg of the vemcal turbine decant pump including
C/PC control

All referenced figures are at the back of this document.

1.2 Types of Tests

The testing consists of performance testing, winch testing and calibration, instrumentation verification
testing and run-in testing of the pump. Testing shall be done in the presence and under the direction
of the Buyer in accordance with this procedure.

2 November 7, 1995
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2.0 APPLICABLE DOCUMENTS

21 The following documents of the exact issue shown, form a part of this specification to the extent
specified herein. In the event of a conflict between the documents referenced herein and the contents
of this specification, this specification shall take precedence.

2.1.1 HYDRAULIC INSTITUTE STANDARDS, 14TH Ed. (1983)

3.0 TEST PREPARATION

3.1 Equipment Required
3.1.1 Supplied by Seller:

(a) Fiexible Connectors (as needed)
(b) Calibrated vibration meter

3 November 7, 1995
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(c) Throttling valve (drag or gate valve)
(d) Calibrated deadweight tester for discharge pressure
(e) Calibrated flow device (venturi w/ differential pressure gage or manometer)

()] Drop pipe, pump to test tank

@) Test tank

(h) Calibrated wattmeter

(i) Thermocouple or other temperature sensing devices
)] All wiring and miscellaneous electrical hardware

Supplied by Buyer:

(a) Complete Pump Assembly with Winch and Cable

(b) PLC/PC Contro! System

(c) Fabricated Jumper with 3-Way MOV, Flowmeter and Turbidity meter
(d) Adapter to Connect Jumper to Raised Face Flange

Instrumentation Calibration and Accuracy

Meters, gages and instrumentation used shall be calibrated and meet the following minimum accuracy
requirements:

Pressure gages 2 percent minimum
Flow meters 2 percent minimum
Ammeters 1 percent minimum
Vibration 2 percent minimum

Pretest Operations

The Seller shall provide the following inspections of the pump motor:

(a) Check the condition of the antifriction bearings and replace as necessary.

(b) Megger the motor windings to verify the integrity of the windings and the insulation.
©) Provide a general clean-up of the motor, ie, remove dust, cobwebs, corrosion, etc.
{d) Check the insulation of the electrical leads and replace as necessary.

(e) Verify the satisfactory condition of the motor with a no-load run, as appropriate.

The Seller shall assembie the modified pump with the suction arm and floating suction assembly,
mounting adapter plate, winch assembly and jumper (all provided by the buyer)

Assembly of Test Equipment
Assembly of the test equipment shall include the following: (See Figure 1)
Discharge piping, of the same or larger size as the pump piping connections, shall be connected to the

pump discharge. No sections of the flexible or rigid piping may be of smaller inner diameter than the
pump discharge nozzle or flange.

4 November 7, 1995



343

344
3.45

346

349

4.0

4.1

42

421

NEC=DJmLiILY I - ARE- YU, DLV U
hx% WHC-SD-ER3297-TS-001,Rev. 4

A piping jumper that includes a 3-way ball valve, flowmeter and turbidity probe, supplied by Buyer and
a throttling valve (preferably a gate or drag valve) supplied by the Seller.

Calibrated discharge pressure measurement instrumentation. All lines or hoses between the
connection point and the gage shall be vented and all air bled out before taking data.

A calibrated flow device.
A full size or larger drop-pipe back to the test tank.

Thermocouples or other approved temperature measuring devices shall be attached to the lower motor
housing at the bearing location. Hand held temperature measuring devices are acceptable.

Vibration measuring pickups shall be attached on the pump mounting flange at two locations in the
same plane, 90° apart. Hand held vibration meters are acceptable.

The pump, complete with ammeter or wattmeter, shall be wired to the specified voltage source. Hand-
held ammeters are acceptable.

All devices controiled by the PLC shall be wired to the appropriate I/O module:

(a) pump motor starter (Size 3)

(b) winch reversing motor starter (Size 0)

(c) flowmeter signal (4-20mA 24VDC)

) 3-way MOV (120 VAC - 3 inputs and 3 outputs)

(e) winch controls (resolver, 24 VDC rotary limit switch, and 24 VDC weight
transmitter)

(4] turbidity analyzer

24VDC signals shall be routed separately from 120 VAC signals.
TESTING REQUIREMENTS

Testing Sequence

Testing shall be performed in the following sequence unless a change is authorized by the Buyers
Representative.

(a) Performance Testing

(b) Contro! System Testing

() Run-in Testing

Pump Testing Parameters

The following steps shall be performed before taking readings:

(a) Place MOV in recirc position and the throttling valve in the full-open position aliowing the pump

to operate at maximum flow. (Operation with a full open discharge line is an acceptable
alternative)

5 November 7, 1995
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(b) After placing the pump in Manual/Remote control, start the pump from the PC using the Start
button and let it run a minimum of 10 minutes after all air is purged from the system and then
stop the pump using the Stop button.

(©) If any unusual characteristics are observed in start-up or running, shut down the pump to
- determine and correct the cause, then proceed as in (a) and (b) above.

422 Acceptance Criteria
Acceptance Criteria will be provided on the Acceptance Criteria for Pump Equipment form, Figure 2.

(a) The pump flow at rated head shall not be more than 10% above the rated flow. Flow cannot
be below the rated flow.

(b) The pump head at rated flow shall not be more than 5% above the rated head. Head cannot
be below the rated head.

NOTE: Conformity with only one of the above tolerances is required.

(©) The average amps of all phases at rated flow shall not exceed that shown on Acceptance
Criteria. Notify the Buyer's Representative if there is more than 2 amps difference between the
highest and lowest phase.

(d) The Buyer's Representative may define other deviations or special test requirements in the
applicable section of the Acceptance Criteria Form.

43 Performance Testing

431 Performance testing shall be accomplished to determine if the pump meets the specified performance
criteria. Testing will be done at the Seller's facility and will precede the run-in testing in order to
establish baseline performance.

432 Performance testing shall be done with the winch and floating suction in the manual mode (because
the performance test precedes the winch test). The floating suction shall be manually lowered to a
point where it has a satisfactory suction.

4.3.3 Figure 1, (attached) is a schematic diagram of the vertical turbine decant pump test assembly.

4.3.4 Pump Test Readings
The following five sets of readings shall be taken and recorded.

(a) At 100% flow: record gpm, discharge pressure, amps, watts, vibration and RPM.
(b) At 75% flow: record gpm, discharge pressure, amps, watts, vibration and RPM.

(©) At 50% flow: record gpm, discharge pressure, amps, watts, vibration and RPM.

{d) Al 25% flow: record gpm, discharge pressure, amps, watts, vibration and RPM.

6 November 7, 1995
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()] At shut-off: record discharge pressure, amps, watts, vibration, and RPM. (NOTE: Minimize
run time at shutoff.)

Test Data Corrections
The following corrections shall be added to the head readings obtained above:

(a) The vertical distance between the center-line of the test pressure gage and the free water
surface.

(b) Other correction factors as defined in the HYDRAULIC INSTITUTE STANDARDS may be
applied at the discretion of and by the Buyer's Representative. This will be noted on the
Acceptance Criteria Form when required.

Control System Testing
General

After test installation is completely set up, and after visually inspecting all wiring for correctness,
perform the following tests. Each test consists of several steps. Test director or designee shall initial
the blank for the step after successfully completing the step. In the event there are exception(s) to the
required test results, these exceptions shall be sequentially numbered and documented on an
individual exception form (see figure 3). This enables case by case resolution and approval of each
exception.

Turbidity Analyzer OIT-01 Signal

1. With Decant Pump Discharge Turbidity transmitter and probe installed in test loop,
record the turbidity with probe not in water. Turbidity = ppm.
2. Record the turbidity with probe in water. Turbidity = 0 _ppm. (Perform this step at

the first convenient opportunity after water has been introduced to the piping).

Remote/Local Modes (Using Personal Computer (PC))

1. Place the overall controls in Remote Mode at the PC by clicking on the REMOTE
button with mouse. REMOTE button should be highlighted in light blue.

2. Repeat test B1 for Local Mode. LOCAL button should be highlighted in light blue.

3. Repeat test B1 using keyboard controls.

4. Repeat test B2 using keyboard controls.

Remote/Local Modes (Using Operator Interface Panel (OIP))

L 244 4 " d Q7

1. Place the overall controls in Local Mode at the OIP by pushing F1, the LOC/REM
button. (2nd line message should display LOCAL or REMOTE Mode).
2. Repeat test £1 for Remote Mode.
7 November 7, 1995
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442 Decant Pump Tests in Remote Mode (Using Personal Computer (PC))
NOTE: The turbidity should remain below the Hi-Hi (pump off) setpoint for these tests.
Auto/Manual Modes

1. Place pump in manual by clicking on MAN button with mouse. MAN button should be
highlighted in fight blue.

3. Repeat test A1 with keyboard controls.

A
7 2 Repeat test A1 with AUTO button. AUTO button should be highlighted in light blue.
/7 4 Repeat teat A2 with keyboard controls.

B

On/Off (Start/Stop) Controls

CAUTION! Ensure that pump is ready for operation. The discharge valve should be in
Manual/Transfer or Manual/Recirc mode and the throttle valve full open.

2. Click on OFF button. Pump should stop and OFF button should be highlighted in light
blue.

3. Repeat Step B1 with keyboard controls.
4, Repeat Step B2 with keyboard controls.

A
=4
=4
7’ 5. Repeat Step B1 in Remote/Auto Mode.
=4
=4

6. Repeat Step B2 in Remote/Auto Mode.
7. Repeat Step B3 in Remote/Auto Mode.
8. Repeat Step B4 in Remote/Auto Mode.
\l\c Jav
[ 2

C. Flow Transmitter FT-01 Signal

1. Refer to the flow transmitter user manual and verify (or set) the range for the flow
v transmitter at 0-200 GPM.

8 November 7, 1995
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2. With the Decant Pump flow transmitter powered and flowtube installed in test loop, and
the pump not running, record the flow reading. Flow per magmeter = 0 GPM.
Compare venturi flow reading with magmeter. Flow per venturi = 0 GPM.

3. Start the pump with valve in Transfer position and record the flow with throttle valve full
open. Flow = 185.1 GPM. Flow per venturi = 195.7 GPM.

4. With pump running in Remote/Auto Mode, lower flow to 90 GPM (low flow cutout)
using throttle valve. Pump should stop immediately and the "Auto Low Flow Cutout”
alarm should annunciate.

stop after a delay of approximately 15 seconds and the “Auto Low Flow Cutout" alarm
should annunciate. Alarm must be-acknowledged to proceed.

6. Repeat test C4 in Remote/Manual mode. Pump should continue to run. Verify 'Auto
Low Flow Cutout’ not active in Manual mode. "Pump Flow Rate Low" alarm should
annunciate. Stop pump. !

7. Repeat test C5 in Remote/Manual mode. "Pump Flow Rate Low” alarm should
annunciate after approx. 15 seconds and the pump should continue to run.

7 5 Without changing throttle valve position or pump mode, start pump. Pump should
A

Id

f1a]ab

velal

f tealay

iolat
Visley
'{lbl"}"
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443 Dcant Pump Tests in Local Mode (Using Operator interface Pane! (OIF))
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Select Pump Controls

Switch to Local mode, then use F2, the SELECT button, to cycle through the
equipment choices and select the Decant Pump. When the message "DEC PUMP IS
[ON/OFF] FLOW = XXXXX} GPM" (1st line) / "REMOTE OFF LOCAL ON AUTO
[ON/OFF] MAN [ON/OFF]" is displayed, the Decant Pump has been selected for
control.

Auto/Manual Modes

Place pump in Local/Manual mode by pushing F3, the MAN/AUTO button. Pump is in
Local/Manual mode when the 2nd line message is "REMOTE OFF LOCAL ON AUTO
OFF MAN ON".

Repeat test B1 for Auto mode. Pump is in Local/Auto mode when the 2nd line
message is "REMOTE OFF LOCAL ON AUTO ON MAN OFF".

Start/Stop (On/Off) Controls

With pump not running and while in Local/Manual mode, push F4, the START button.
Pump should start and "DEC PUMP 1S ON FLOW = DXXXXX] GPM" message should
be displayed on 1st line.

Start pump and while in Local/Manual mode, push F7, the STOP button. Pump should
stop and "DEC PUMP 1S OFF FLOW = [XXXXX] GPM" message should be displayed
on 1st line.

Repeat test C1 in Local/Auto Mode.

Repeat test C2 in Local/Auto Mode.

Start pump in Local/Auto Mode and lower flow to or below low flow cutout of 90
GPM. Pump should stop immediately.

Message displayed should read: "PUMP STOPPED ON LOW FLOW CUTOUT". (#31)

Repeat test C5 in Local/Manual mode. Fump should contiﬁue to run.

Message displayed should read: "LOW FLOW ALARM STOP PUMP MANUALLY"
(#41)

10 November 7, 1995
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Winch Tests In Remote Mode (Using PC)

A Empirical Determination of Winch Cable Length Setpoints

This section deleted and moved to WHC-SD-ER3297-TRP-001, Rev. 0.

B. Empirical Determination of Winch Cable Weight Setpoints

This section deleted and moved to WHC-SD-ER3297-TRP-001, Rev. 0.

C. Auto/Manual/Setup Mode Selection

CAUTION:

sy

ddd 4 4 dd o

Make sure Decant Pump is tumned off.

Click on AUTO button. The AUTO button should be only one of three (AUTO, MAN,
and SETUP) highlighted in light biue.

Click on MAN button. The MAN button should be only one highlighted in light blue.

Click on SETUP button. The SETUP button should be only one highlighted in light
blue.

With Winch in Setup mode, attempt to start the Decant Pump. Pump should not
respond and the following message should be displayed: "Pump cannot be started
when winch is in SETUP mode."

Conversely with pump running, attempt to place winch in Setup mode. Winch controls
should not respond and the following message should be displayed: "Winch can not
be put in SETUP mode when pump is ON.”

Repeat Step C1 using keyboard controls (F5).

Repeat Step C2 using keyboard controls (6).

Repeat Step C3 using keyboard controls (F9).

1 November 7, 1995
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D. Up/Down Controls

CAUTION: Make sure Decant Pump is tumed off.

1. In Remote/Auto mode, click on UP button and hold. Winch should not respond.

2. Message displayed should read: "Manual control of winch not allowed in AUTO
mode."

3. In Remote/Auto mode, click on DOWN button and hold. Winch should not respond.

4. Me:sage displayed should read: "Manual control of winch not allowed in AUTO
mode."

In Remote/Manual mode click on UP button and hold. Winch should raise until the
button is released.

6. in Remote/Manual mode click on DOWN button and hold. Winch should lower untit the
button is released.

7. Repeat Step DS with keyboard controls.

8. Repeat Step D6 with keyboard controls.

9. Force UDL (PLC coil C42 on), USL (PLC coil C15 off) and UL (PLC coil C41 on) to
permissive state with TISOFT software. in Remote/Manual mode, click on UP button

and hold. Winch should raise the floating intake until USW (PLC coit C43 on) is
reached. Appropriate alarm should annunciate.

Ldd 4444 (4«

10. Repeat D9 for UDL with USW (PLC coil C43 on), USL and UL forced to permissive
state. Appropriate alarm should annunciate.

1. Repeat D9 for USL with USW, UDL and UL. forced to permissive state. Appropriate
alarm should annunciate.

{

12. Repeat D9 for UL with USW, UDL and USL. forced to permissive state. Appropriate
alarm should annunciate.

{

14. Verify the PLC "Winch Down Control Relay” (Y34) and "Winch Up Control Relay” (Y35)
v have been released and indication at the PC is that the winch is stopped.

Ive -

7, 16. Force LSL (PLC coil C16 off) and LL (PLC coil C37 on) to permissive state with
TISOFT sofiware. In Remote/Manual mode, click on DOWN button and hold. Winch
should lower floating intake until LSW (PLC coil C40 on) is reached. Appropriate alarm
should annunciate.

TISOFT is a Registered Trademark of Texas Instruments, Corp.
12 November 7, 1995
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Repeat D16 for LSL with LSW and LL forced to permissive state. Appropriate alarm
should annunciate.

Repeat D16 for LL with LSW and LSL forced to permissive state. Appropriate alarm
should annunciate.

In Remote/Auto mode, lower tank level until floating intake is partially suspended out of
the liquid. When ODW of 45 LBS. is reached, winch should lower intake until OW of
30 _LBS. is reached.

Remove all forces with TISOFT software.

Setup Mode at PC

Reset values in V31 to V36 to 0 using TISOFT.

With the pump off, the winch in SETUP mode, and the floating intake in a lowered
position, click on the UP button. Winch should begin raising and continue even after
the UP button is released.

Click on the STOP button while the winch is being raised. Winch should stop
immediately.

Click on the UP button to raise the winch again. It should continue to raise until the
USL is reached and then stop. "Winch Length Calibration Successful" message shouid
be displayed.

Verify that new cable length setpoints have been placed in registers V31 thru V36.

|

13 November 7, 1995
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Winch Tests in Local Mode (Using OIP)

A

V

Lol Ll (744

Select Winch Controls

1.

Use F2, the SELECT button, to cycle through the equipment choices and select the
Winch. When "WINCH UP [ON/OFF] DN {ON/OFF] CL=DOOOCK]" WT=DXOXOXXXHE (1st
line) / "LOCAL [ON/OFF] AUTO [ON/OFF] MAN [ON/OFF] SETUP [ON/OFF]" (2nd
line) message is displayed, the Winch has been selected for control.

Auto/Manual/Setup Mode Selection

1.

Push F3, the MAN/AUTO button. The 2nd line of the display should read "LOCAL ON
AUTO ON MAN OFF SETUP OFF" message.

Push MAN/AUTO button. The display should read "LOCAL ON AUTO OFF MAN ON
SETUP OFF" message.

Push F9, the WINCH SETUP MODE button. Display should read "LOCAL ON AUTO
OFF MAN OFF SETUP ON" message.

Up /Down Controls

1.

2.

In Local/Auto Mode, push F5, the UP button. Winch should not respond.

Message displayed should read "WINCH MUST BE IN LOCAL/MANUAL MODE TO"
(OIP message #22 on 1st line) "USE THIS CONTROL (USE ACK TO RETURN)" (OIP
message #32 on 2nd line).

In Local/Auto Mode, push F8, the DOWN button. Winch should not respond.

Message displayed should read "WINCH MUST BE IN LOCAL/MANUAL MODE TO"
(#22 on 1st line) "USE THIS CONTROL (USE ACK TO RETURN)" (#32 on 2nd line).

In Local/Manual Mode, push F5, the UP button, message displayed should read
"WINCH UP ON DN OFF CL=_368" WT=_80 # (1st line) / "LOCAL ON AUTO OFF
MAN ON SETUP OFF" (2nd line)

With UP button continuously pushed in, winch should pull floating intake up until USW
or UL is reached or UP button is released.

In LocalManual Mode, push F8, the DOWN button, message displayed shouid read
"WINCH UP OFF DN ON CL= " WT= # (1st line) / "LOCAL ON AUTO OFF
MAN ON SETUP OFF" (2nd line)

With DOWN button continuously pushed in, winch should lower floating intake down
until LSW or LL is reached or DOWN button is released.

15 November 7, 1995
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Setup Mode at OIP

D.
V
7{
7,3
'?’
7{

1. Reset values in V31 to V36 to 0 using TISOFT.

2. With the pump off, the winch selected ancl in SETUP mode, and the pump intake float
in a lowered position, push the UP button. Winch should begin raising the intake and
continue even after the UP button is released.

Click on the STOP button while the winch is being raised. Winch should stop
immediately.

4, Click on the UP button to raise the intake again. it should continue to raise until the
USL is reached and then stop. "WINCH LENGTH CAL SUCCESSFUL" message
should be displayed. -

5. Verify that new cable length setpoints have been placed in registers V31 thru V36.
Decant Pump Discharge Valve FV-01Tests in Remote Mode (Using PC)

NOTE: The turbidity reading can be temporarily raised above the Hi-Hi (Pump Off) setpoint by
holding the zero check button on the analyzer. Simulate turbidity levels to achieve the required values
necessary for testing purposes.

NOTE: As a result of the testing done in Portland, OR at Sulzer Bingham Pumps, it transpired that
there were no identifiable requirements for the valve Auto mode. Instead of deleting it all together
from the Operator Interface PC screens and software, however, the valve Auto button shall remain on
the screens but shall be grayed out. It is more than likely that a requirement for the Valve Auto mode
will surface in the not too distant future and rather than having to add it back in at that time it is more
cost effective to leave it in but disabled. If after the first decanting has been completed, or at some
later date, there still is not an identifiable requirement for the Valve Auto mode, the logic can be
modified at that time. All steps and/or sections marked with a [2] shall now be ignored.

CAUTION: Make sure Decant Pump is turned off.

A Auto/Manual Mode Selection

7’ 1. Click on AUTO button. AUTO button should be highlighted in light blue.
__?, 2. Click on MAN button. MAN button should be highlighted in light blue.
V 3. Repeat Step A1 using keyboard controls (Shift-F5).

7, 4. Repeat Step A2 using keyboard controls (Shift-F6).

B. Transfer, Recirc, Backflush Selection Controls

16 November 7, 1995
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With valve in Remote/Manual mode, click on XFER button. Valve should go to
Transfer position and XFER button should be highlighted in light blue.

With Transfer limit switch inputs forced off (PLC inputs X50 and X57 off), push the
XFER button again. The "Transfer Position Failure" alarm should annunciate and the
valve should continue to rotate until the inputs are released from the forced off state or
the RECIRC or BACKFL button is pushed.

With valve in Remote/Manual mode, click on RECIRC button. Vaive should go to
Recirc position and RECIRC button should be highlighted in light biue.

With Recirc limit switch input forced off (PLC input X489 off), push the RECIRC button
again. The "Recirc Position Failure" alarm should annunciate and the valve should
continue to rotate until the input is released from its force or the TRANSFER or
BACKFL button is pushed.

With valve in Remote/Manual mode, click on BACKFL button. Valve should go to
Recirc Backflush position and BACKFL button should be highlighted in blue.

With Recirc/Backflush limit switch input forced off (PLC input X51 off), push the
BACKFL button again. The "Backflush Position Failure” alarm should annunciate and
the valve should continue to rotate until the input is released from its force or the
TRANSFER or RECIRC button is pushed..

With valve in Recirc Backflush position, attempt to start Decant Pump in
Remote/Manual mode. Pump should not respond. Message should read "Pump can
not be started when valve is in BACKFL position.”

Repeat Step B1 with keyboard controls (Shift-F8).

Repeat Step B3 with keyboard controls (Shift-F7).

Repeat Step B5 with keyboard controls (Shift-F9).

With valve in either RECIRC or TRANSFER position, start pump and click on BACKFL
button. Valve should not respond. Message should read "Valve can not be put in
BACKFL position when pump is ON".

With pump running repeat tests B1 and B3. With valve in Recirc position, record the
flow 118 GPM. Verify that orifice plate is limiting flow between 100-120 GPM.

With valve in Remote/Auto mode, click on BACKFL button. Valve should not change
position. Message should read "Valve position can not be manually changed in AUTO
mode."”

With pump running and valve in Remote/Auto mode, lower high discharge turbidity
setpoint below reading recorded earlier for probe in water. New setpoint =__ ppm.

With valve in Remote/Auto mode, click on XFER button. Valve should not change

position. Message should read "Valve position can not be manually changed in AUTO
mode.”

17 November 7, 1995
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With pump running and valve in Remote/Auto mode, raise high discharge turbidity
setpoint above reading recorded earlier for probe in water. New setpoint = ___ ppm.
Valve should change to Transfer position.

With valve in Remote/Auto mode, click on RECIRC button. Valve should not change
position. Message should read "Valve position can not be manually changed in AUTO
mode."

Reenter 100 ppm for high discharge turbidity setpoint.

447 Decant Pump Discharge Valve Tests in Local Mode (Using OIP)

A. Select Valve Controls
1. Use F2, the SELECT button, to cycle through the equipment choices and select the
v Valve. When "VLV XFER [ON/OFF} REC [ON/OFF] REC/BACKFLUSH [ON/OFF]" (1st
line) / "REMOTE [ON/OFF] LOCAL [ON/CFF] AUTO [ON/OFF] MAN [ON/OFF]" (2nd
line) message is displayed, the Valve has been selected for control.
2] B. Auto/Manual Mode Selection
[2) 1. Push MAN/AUTO button untii 2nd line of display shows "REMOTE OFF LOCAL ON
v AUTO OFF MAN ON" message. Valve is now in Local/Manual mode.
[2] 7 2 Push MAN/AUTO button once so that display shows "REMOTE OFF LOCAL ON
AUTO ON MAN OFF" message. Valve is now in Local/Auto mode.
C. Transfer, Recirc, Backflush Selection Controls
1. With valve in Local/Manual mode, push F6, the XFER/RECIRC/BACKFL button, until
v 1st line of display shows "VLV XFER ON REC OFF REC/BACKFLUSH OFF".
7 2 Valve shouid go to Transfer position.
/s 3. With valve in Local/Manual mode, push F5, the XFER/RECIRC/BACKFL button, until

1st line of display shows "VLV XFER OFF REC ON REC/BACKFLUSH OFF".

18 November 7, 1995
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4. Valve should go to Recirc position.

5. With valve in Local/Manual mode, push F6, the XFER/RECIRC/BACKFL button, until
1st line of display shows "VLV XFER OFF REC OFF REC/BACKFLUSH ON".

6. Valve should go to Recirc Backflush position.

With valve in Recirc Backflush position, attempt to start Decant Pump in
Remote/Manual mode. Pump should not respond.

8. With pump running, repeat test C5. Valve should not respond.

9. With valve in Local/Auto mode, attempt to reposition valve. Valve should not change
position.

Ld dq (<«
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45 Run-in Pump Testing
4.5.1 Test Time Requirements

Run-in test time shall be a specified on the Acceptance Criteria form. Testing of the instrumentation
and winch may be done during the run-in test period providing the testing does not require flow
changes. (See NOTE 7.3)

4.5.2 Pump Run-in Test Requirements

(a) The pump shall be run at the rated flow for the time specified on the Acceptance Criteria Form.
The following data shall be recorded.

-Pump discharge pressure
-Flow

-Amps

-Watts

-Speed

-Vibration

-Motor Bearing Temperatures
-Ambient Air Temperatures

(b) At the end of the run-in test, the watts and vibration shall be no higher than after the first hour
of run-in; if they are, notify the Buyer's Representative. The pressure and flow shall not have
decreased more than 2%. The bearing temperature shall not exceed that specified on the
Acceptance Criteria Form.

© Variations due to change in input voltage or other normal causes shall be acceptable as long
as they can be corrected back to the original conditions.

(d) Anomalies noted during the test shall be referred to the Buyer's Rep for resolution.
5.0 QUALITY ASSURANCE

The Seller shall have a Quality Assurance Program in place meeting the requirements, as a minimum,
of Sections 5.1 through 5.3 shown below.
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Testing or Recorded Data

The Seller's Quality Assurance representative or their designee shall provide surveillance of testing or
recorded data.

Approval of Testing

The Sefler's Quality assurance representative or their designee will indicate approval of the testing and
the records by signing, and dating the test records after the testing is compiete and the other required
signatures have been applied.

Quality Assurance Records

Records that furnish documentary evidence of quality shall be specified, prepared and maintained.
Records shall be legible, identifiable, and retrievable. Records shall be protected against damage,
deterioration, distribution, retention, maintenance, and disposition shall be established and
documented.

PREPARATION FOR DELIVERY

Following the testing prescribed, the pump shall be drained of water and dried, the test equipment

‘removed.

If the pump is scheduled for service, moisture shall be removed by flowing dry air or other media for
sufficient period to assure adequate dryness.

All pump openings and flange surfaces shall be protected during handiing operations with
manufactured flange covers or 6 mil thickness plastic coverings taped securely in place. Tape shall
not be attached to parent metal of the pump assembly, unless specifically authorized by the Buyer’s
Representative.

Hoisting and Rigging procedures shall be in evidence during the installation and removal of the pump
from the test facility.

NOTES

Vertical turbine pumps shall be tested in full length to ensure that they will perform to the requirements
for the intended service, as well as to the suppliers data. The purpose for assembly is to ensure that
the configuration will conform to the specified drawings before being placed in service.

Request for changes to the test requirements or criteria shall be addressed to the Buyer's
Representative for consideration and approval.

Flow control valve adjustment after a Run-in test has begun shall not be permitted. Any drop in flow
rate during the test provides valuable insight into the soundness of the pump and would be lost if the
valve is adjusted.

29 November 7, 1995
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ACCEPTANCE CRITERIA FOR PUMP EQUIPMENT

Work Order No, - PEABODY FLOWAY
Pump Identification No___6411-2225-IP-TXI-XCC-3 —

Motor Full Load Rated AMPS___ 355 No of Stages 7

Motor Rated + P 30 Motor Service Factor 1.15

Raised RPM, 3505 Service S G 1.2

Purchased Order No MBL-XBB-419574

Performance Test Requirements

1. Test Fluid Water §G=1 X Other

2. Shut Off Head 360 Feet (min)
3. Total Head (rated) 300, Feet (min)

4. Flow Capacity (at rated head) 100 GPM (min)
5. Test AMPS shall not exceed 3585 AMPS (max)

6. Rated Voltage 460 Volts

7. Vibration 20 MILS Max @ Rated RPM

8. Impelier Clearance 0.030" NOMINAL Min (IN} Max (IN)

Run-In Requirements

1. Flow 100 GPM for___ 7 Hrs Continuous ___X
2. Flow, GPM  for Hrs Not Continuous
3 Motor Bearing p 180 °F

Special Test Reguirements

Winch testing and calibration - See procedure paragraph #4.4

Deviations
Approvals
Plant Engineering Date
Fabrication Control Date
D ion Appl Date
NOTE: Deviations from this Accep Criteria can only be approved by Plant Engineering
Note any deviations in the space above
Quality Control Representative Stamp Date* QCRN,
JCS, or
Equa!
Figure 2
32 November 7, 1995
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APPENDIX E: CALIBRATION & SETPOINT DETERMINATION

INSTRUMENTATION CALIBRATION & SETPOINT DETERMINATION
PROCEDURES FOR DECANT PUMP WINCH CABLE LOAD
AND LENGTH SENSING SYSTEMS

6 Pages
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INSTRUMENTATION CALIBRATION & SETPOINT DETERMINATION PROCEDURES
FOR DECANT PUMP WINCH CABLE LOAD AND LENGTH SENSING SYSTEMS

1. Cable Load Sensing System
A. Calibration Procedure

Cable Weight Transmitter

Mfr/Model No. - Unipower HPL220

Distributor - SEW-EURODRIVE, Bramalea, Ontario, Canada
Phone: 905-791-1553

Cable Weight Load Cell
Mfr/Model No. - Rice Lake Weighing Systems RL50210-500

Distributor - Unitec Corp., Seattle, WA
Phone: 206-575-1100

The full scale output for the load cell (see attached data sheet) is 3.003 mV/V. At 10VDC
excitation from the HPL220, this equates to a full-scale output of 30.03mV at the load cell full
capacity of 500 Ibs.

We initially set the Cable Weight Transmitter "Units" to 250 (Ibs.) and the "Full Scale" at 15
(mV). With these settings there was no response from the load cell and transmitter until the
actual load was over 50 Ibs. This is probably due to the inertia inherent in the winch first and
second stage gear reducers. Since we required more sensitivity at the low end of the scale to
make the controls work, we boosted the sensitivity of the transmitter/load cell combination by
changing the Units to 999 lbs. (highest setting possible) and the Full Scale to 10mV (lowest
setting possible). We then adjusted the PLC scaling until the weight indicated on the Operator
Interface PC most closely matched the test loads ranging from 0 to 172.5 lbs. The table below
shows that a PLC scaling of 0-4000 Ibs. was most accurate and that value is currently used.

The published linearity of the load cell is .03% of full scale (see attached data sheet). The
differences in the measured weights as displayed on the Operator Interface PC and the actual
weights hung on the winch cable are for the most part much greater than .03%. This is of little
concern, however, since the most important aspect of this measurement is its repeatability.
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Cable Load Sensing Calibration

Actual Weight in LBS. Measured Weight at Measured Weight at
PLC 0-4000 LBS. scale PLC 0-5000 LBS. scale

22 34 4.5
4?2 30.1 40.6
62 58.4 70.5
82 79.2 102.3
102 103.3 140.0
122 132.7 169.7
142 157.3 197.1
162 173.2 225.2

172.5 192.5 237.1

B. Empirical Determination of Winch Cable Weight Setpoints

NOTE: Cable weight tests are performed with water in the tank.

1.

Lower Safety Weight (LSW) - Manually lower the floating intake until cable is fully slack
and Cable Weight = 0 LLBS. Raise winch until cable slack disappears. Record this as
the LSW and enter as real number in K122 (see table below).

Operating Weight (OW) - Manually raise the winch until floating intake is about 12"
above floating level. Start pump and record this as the OW and enter as real number in
K120 (see table below).

Operate Down Weight (ODW) - With pump running, raise floating intake with winch
until intake opening is about 12" below surface of water. Record weight as ODW and
enter as real number in K118 (see table below).

Unsubmerged Weight (UW) - With pump off, raise winch until floating intake is
completely unsubmerged with most of the hose still submerged. Record this as the UW
and enter as real number in K116 (see table below).

Upper Safety Weight (USW) - Raise winch until floating intake and all of the hose, with
residue water, are completely unsubmerged. Stop winch and observe weight reading.
Add 10 Ibs. and record this as the USW and enter as real number in K114 (see table
below).

With TISOFT software, enter USW, UW, ODW, OW & LSW in appropriate K registers
of PLC.
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Cable Weight Setpoint Setpoint In LBS. PLC Constant Register
USW (Upper Safety Weight) 200 K114
UW (Unsubmerged Weight) 110 K116
ODW (Operate Down Wt) 45 K118
OW (Operating Weight) 30 K120
LSW (Lower Safety Weight) 15 K122

I1. Rotary Limit Switches
A. Adjusment

Limit Switch
Mfr/Model No. -

The winch is supplied with a rotary limit switch with a high and low set of contacts, mounted in
a Nema 4 enclosure, which is mounted on the second stage gear reducer. The rotary limit
switch is connected via auxiliary gears to the main gears of the second stage gear reducer. See
attached cut sheet.

The Upper Safety Limit (USL) limit switch is located on the left side, perpendicular to the shaft
of the winch drum. It was set by using the winch to raise the floating intake to the maximum
desired height (see discussion of USL for Cable Length Sensing System below). The cam was
then rotated per manufacturer’s instructions until the switch "clicked” indicating that the switch
had actuated (N.O. contact closed). The floating intake was then lowered until the switch
opened again with an observed deadband of approximately 20 inches, and then raised again to
confirm the switch setting repeatability. The USL actuated at the same reading of 305".

The Lower Safety Limit (LSL) limit switch is located at the back of the switch enclosure,
parallel to the shaft of the winch drum. It was set by lowering the floating intake until it rested
on the bottom of the empty pit in a fully reclining position (see discussion below). The cam was
then adjusted and the setting repeatability confirmed in the same manner as the Upper Safety
Limit limit switch. The LSL actuated at the same reading of 572"

IIL. Cable Length Sensing System

A. Calibration Procedure

Cable Length Transmitter
Mfr/Model No. - Astrosystems Durapot 100-3698-7

Cable h Resolver

Mfr/Model No. - Astrosystems ST-23-1/100-NRR
Distributor - Astrosystems, New York state
Phone: 516-328-1600 contact: Bob Brinka

oy
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The resolver is a 100 turn model which means that it takes 100 turns for the resolver to go
through one output cycle, which corresponds to a transmitter output range of 4-20mA. Since
the gear ratios between the winch and the resolver do not afford exactly 100 turns of the
resolver for 600 inches of cable as expected, an adjustment to the scaling had to be made in the
PLC. This was done in the following manner.

After detaching the floating intake from the end of the cable, the cable was pulled up and 20
feet (240 inches) were measured with a measuring tape from the end of the cable and a piece of
black tape was wrapped around the cable at the 20 foot mark. The cable was then dropped
back down into the pit and then, while the winch was put into manual control mode, completely
rewound onto the drum. The resolver was disconnected and rotated to give a zero (0) reading
from the transmitter (displayed at the Operator Interface PC). The resolver was then
reconnected to the winch and the cable was then lowered and stopped just as it began to emerge
from the winch cable guide tube which is pointed down into the tank. The reading of the
transmitter was recorded at that point. The cable was then lowered until the black tape began
to emerge from the cable guide tube. This represented 240 inches of cable. The first reading
was subtracted from the second reading and this value was used with the actual distance of 240
inches to give a ratio of 1.1009. This ratio was multiplied by the 0-600 range previously entered
into the PLC for the cable length signal. This resulted in the new range value which was
calculated to be 0-660.55. This is now the range entered into the scaling function for the cable
length signal in the PLC. The calibration was confirmed by raising and lowering the cable the
pre-measured distance of 240 inches and verifying the proper indication.

B. Empirical Determination of Winch Cable Length Setpoints
NOTE: The cable length tests are performed with the test pit empty.

Due to the lack of a camera in the tank, a method has been devised to remotely recalibrate the
cable length setpoints relying on the instantaneous cable length value at the moment when the
Upper Safety Limit (USL) rotary limit switch is tripped. This allows the operator to recalibrate
the cable length setpoints, if at any time, it becomes obvious that the cable length is incorrect.
The operator places the winch in Setup mode and recalibrates all of the cable length setpoints at
one time. In order to accomplish automatic recalibration, the cable length setpoints are stored
as calculated values in the PLC in "V" registers. Each cable length setpoint has an empirically
derived offset associated with it. Each offset is added to the USL value when recalibration is
triggered by pushing the UP button in Setup mode. Once established by these series of tests,
these offsets should not change and therefore are stored in the PLC memory for constants or the
"K" registers. The USL does not require calibration since it is the instantaneous reading from
the cable length transmitter whenever the USL rotary limit switch is tripped to close. The USL
offset is therefore 0" and is stored in K102.

1. Raise the winch until the floating intake has been raised to its maximum height without
putting the hose under tension. Set the Upper Safety Limit (USL) rotary limit switch to
close at this cable length. Record the reading from the cable length transmitter: 305".

2. Lower floating intake 3 inches until reading = 308", This will be the point at which the
float will stop when the UL is reached. Record 3 inches as the Upper Limit offset and

enter as integer number in K103 (see table below).

3. Lower floating intake until float is almost fully reclining on bottom of pit. This will be
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the point at which the float will stop when the LL is reached. Record the reading from
the cable length transmitter: 566". Subtract 305" (reading at USL) from reading at LL.
566 - 305 = 261 inches. Enter this value as the Lower Limit offset in K104,

4. Lower floating intake until float is fully reclining on bottom of pit and cable is slack.
This will be the point at which the float will stop when the LSL is reached. Record the
reading from the cable length transmitter: 572". Subtract 305" (reading at USL) from
reading at LL. 572 - 305 = 267 inches. Enter this value as the Lower Safety Limit
offset in K105. This is done for display purposes only since the input from the LSL
rotary limit switch is actually used for the control of the winch.

The cable length offsets and the calculated setpoints are stored in the following registers.
TISOFT software must be used to enter offsets, since access to K registers is required.

Setpoint/Type Offset in Inches Offset PLC Setpoint Calc Setpoint PLC
Register Register
USL (Upper 0 K102 V2 = V32 V32
Safety Limit)/ (For (Used for
Rotary Limit information display only)
Switch purposes only)
UL (Upper +3 K103 V2 + K103 = V33
Limit)/ V33
Software Limit
LL (Lower +261 K104 V2 + K104 = V34
Limit)/ V34
Software Limit
LSL (Lower +267 K105 V2 + K105 = V35
Safety Limit)/ (For V35 (Used for
Rotary Limit information display only)
Switch purposes only)
E-6




H-2-820774
H-2-820776
H-2-820777
H-2-821433
H-2-821438
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APPENDIX F: DRAWINGS

Decant Pump Assembly Elevation & Details
Jumper Assembly 241-AZ-01A U5, A, B, (C)
Jumper assembly 241-AZ-01A C

PLC Control Panel Control Panel Assembly
Electrical 241-AZ-101 Plan & Sectiomns
Suspended Solids Monitor Assembly

50 Pages
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RV DELETED

NOTES;

SRAKEMGTCR
1. FOR NOTES AND BILL OF MATERIAL, SEE SHEET 1
E5CODER ELECTRICAL RV 2. THE REQUIREMENTS FOR THE WINCH ARE AS FOLLOWS:
TERUINAL BOX . CONTINUOUS LINE PULL OF 400 'S5 MINIMUM,
A . LINE SPEED IS 10 FEET PER MINUTE, * 107 MINTMUM,
# C. ROTARY LIMIT SWITCH WITH CONTACT CLOSURE FOR EACH END OF TRAVEL#
ALL_WIRING BETWEEN DEVICES AND TERMINAL BLOCKS SMALL BE DONE B
i 8Y THE SELLER
1ST STAGE THE SELLER SHALL PROVIDE APPROPRIATE INSTRUCTILNS FOR THE
GEAR REDUCER EQUISMENT FURNISHED, INCLUOING A FINAL WIRING DIAGRAM:
. THE_WINCH AND MOTOR SHALL SE COATED WITH AN EPOXY,BOLYURETHANE
P SYSTEM. FOR A HIGH LEVEL OF CGRROSION RESISTANCE.
0.5 WP TEFG 450 VAC/3 PHASE/G0 HERTZ MOTCR, FLANGE MOUNTED
AND DIRECTLY CONNECTED 7O THE FIRST STAGE REDUCER.

SEE CETAIL A"
(0AD CELL —, © FAIL-SAFE_ SPRING APPLIED, FLECTRICALLY RELEASED BRAKE DESIGNED
10 HOLD THE LOAD TN POSITICN #HEN THE MOTCR IS NOT ENERGIZED. LOAD <1.000 L85,
THE SECOND STAGE GEAR REDUCER SHALL BE SHAFT WOLNTED
T0_THE FIRST REDUCER,
A TORGUE ARM WILL 8E USED TO PREVENT HOUSING R0TATICN ANO WILL
INCORPORATE A LOAD CELL ASSEMBLY TO MEASURE THE TORQUE
ROTARY LIMIT REACTION FROM THE SECCND STAGE REDUCER. .
e * K. PROVIDE A WEIGHT/LOAD TRANSWITTER WITH FEEDBACK 4-20 mA SICNAL PRO-
ﬁ PORTIONAL ANG LINEAR TO THE LINE TENSION & WIRED TO TWE LOAD CELL.

e > moenws

\

&

x

H

QUTPUT STGNAL SHALL BE SPANNED AT 0-300 LBS AND DEWONSTRATED,VERTFIED
BY A FACTORY TEST. TRANSMITTER (ELECTRONICS} SWALL SE FURNISHED LOOSE

FOR SEPARATE WOUNTING IN PLC CONTROL PANEL HY OTHERS. LOAD CELL SWALL

BE WIRED TO TERMINALS IN WINCH TERWINAL BLOCK FOR CONNEGTION TO TRANSMITTER.
TRANSUITTER AND LOAD CELL SHALL BE FUNCTIONALLY TESTEQ TOGETHER 10

ENSURE CORRECT GRERATION OVER FULL RANGE OF LOAD. [0-500 LBS.

20 sTacE
GEAR REDUCER \

% L THE RESOLVER SHALL 3E VOUNTED TO THE INPUT SHAFT OF o
THE SECOND. STAGE REDLCER.
—_— PROVIDE S0 WINIWUM OF 300 SERIES STAINCESS STEEL 3/16" CABLE wiim
=" A SINIMUM BREAKING STRENGTH OF 4000 LBS.
N. THE WINCH DRUM SMALL BE GRCOVED FOR WORKING TRAVEL OF 25 MINTMUM.
H — 0. THE FRAME SHALL MAVE 3 MOUNTIMG MOLES FCR 12" 0LTS. THE 30LT
HOLE PATTERN SAALL BE AG SHCGWN ON H-2-820775.
P. ALL EQUIPMENT PROVIDED SHALL SE FULLY ASSEWBLEC 3ND FACTORY
TESTED WITH BUYER'S WITNESS PRESENT. IF BUYER FEELS IT NECESSARY
O WITNESS TEST.
Q. ALL DEVICES ON WINCH SHALL 3E iBLE 7O WITHSTAND TME COLLCWING
ENVIRONMENTAL CONDITIGNS FOR APPPOKIMATE LIFETIME OF 10 YEARS:
TEWPERATURE: 2-160°F
AUMIDITY: 5160z

R SELLER SHALL USE RADIATION RESISTANT WIRE INSULATION FOR ALL WIRING
S THE WINCH SHALL BE A JEAVAR MEAVY DUTY ELECTRIC WINCH,
WINCH MODEL ¥ E400TIS)
T. ANY SUBSTITUTION OF EQUIPMENT SPECIFIED SHALL HAVE PRIOR
APPROVAL OF THE ENGINEER.

WM * THESE DEVICES SHALL BE #IRZD TO TERMINALS IN A NEMA 4X, STAINLESS STEEL
Lo} TERMINATICN BOX. ALL DEVICES AND TERMINATION BOX SHALL BE INTEGRALLY
MCUNTED ON THE WINCH FRAME. SEE H-2-321432, SHEET ! OF 4 FCR WINCH
WIRING DIAGRAM. c
A\ 3 PART 20 IS FOR TRANSPORTATION AND INSTALLATION OF THE WONCH/PUMP
ASSEMBLY ONLY. IT SHALL BE REVQVED PRIOR TO WINCH/PUMP CPERATION.
. 4. ATTACH A METAL TAG WITH WIRE TO PART 20 THAT READS
#1.50° "REMOVE BEFORE WINCH/PUMP OPERATION”

AB\ 5. GRIENTATION OF PART 20 SHALL BE APPROXINATELY 36" FROM THE VERTICAL
'AS SHOWN IN DETAIL A.

3001

A
012

20 ANTI-ROTATION WEDGE PIN
SCALE 1-3/Z =3"-0" —
&

A DETATIL A

SHOWN 140" FROM VIEW IN ZONE DS
FOR CLARITY OF PART 20

A SECTION A-A

CONSTRUCTION,

B R UGSTERUCKERES. [ amm 3 C 505282

U.S. DEPARTMENT OF ENERGY 2
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. . DRI r . | . : . | A

2 larvIEY, OESCRIPTION T Tvareara
g 2 | CONNECTOR, HORTZONTAL 3° -2-32436-3
Fye
Ry D02 13| CONNECTOR, VERTICAL 27 _x.ZN.No&
223 [
" 1| 4 | cosvecton, verTical 2 11-2-32420-5
30 5/8° v ls] - 23997~
oRH T FERTryo [ 18] cASKer, 3" rvee 111 H-2-3897-7 .
2} 6| casker, 27 Tvee 111 -2-39976
3 78 AERS 1] 7 T kiewors mate i£-2-30600-7 .
SA® & 1| 8| wAe NozziE, # pusex H-2-90187-1
g ? 1 {9 LIFTING salL V-2-90161
. 1 Jro[ vre. ¥ BT ASTY A403 #P-5 o0,
u-5 SEELOTE 6 2| 11] REDUCER. & X 2, LCCENTRIC, BIWLD ASTW 403 #P-S 304
S [12[PIPE 2 127 scHED 40 X 4 1,27 L ASTM A 106 3% 3
i PUMP PIT 241-42-014 ARI13] PIPE, 2" SCHED 40S ASTU A312 GR TP SteL
5 5 [14] ELGOW. 2" SGHED 40 90° LR aTmO ASTH AG3 WP'S 304
m ] KEY PLAN AR|15] PIPE, 1" SCHED 405 ASTY A3I2 GR TP 304
ke SLOPE. B SCALE: MONE ARI 16| TUBE. 1 3/4™ 0D X .120 WALL ASTW AZ269 GR [P souL
;! e A o] b (317}
] = Z ] bt I 2 [17] FLANGE, wN ®F 2" CLASS 150 asr aie G £ ou |
N - ~ PUMP OTSCHARGE T, RECEIVING 2 Tat . c = ANCHOR PACKISG
N T g RO4 A TR s 2 |18] GASKET, 4 1/4'00 X 2 116710 X 1/167 THk | RN P
- 7 - %) R S i o e 4 [19]BOLT. HEX 5,8-13 UNC-2A x & 1/4°L ASP A131 GR s 04
g ® Nif% ]
= o w T VALVE PORT (TP 14 [20] NUT, HEX 5/8-11 UNC-28 ASTM A1S4 GR &F 503
i o) P21/ BAR X" X 18" x 3 ASTM A275 JoaL
B N 3|22 ASTM A36
o % 15al - ey
b 2erRe To 623 8AR 1 12" X 14" X 3 ASTM A38
AFTER FIMAL N\ MT' h TReZAT AT rtort
BALANCE THCZAT-ALOMA, CoNN B ar2efce ¥ 54 ASTH A6
SEE NOTE 6 < 148 c PUMP DISCHARGE T2l g
: FROM CoMnCy 1|25 BALL VALVE, 2" 3-WAY #/ ELEC ACTUATOR] SEE NOTE 4
& iy mﬂum. » ( T A — 1 }26] Frow weTER SEE NOTE 5
RECIRCULATION MQDE
- o
- RECIRC TO ¢
Slore TK-241-AZ-01A, CONN B i
GG AL T 2 FLUSH CR DRATH
__/TID _ Back via cown u-s
o A =hE=
T
LML L VAL S BACKFILUSH/RECTRCULATION MODE NOTES: f—
1. FABRICATION AND TESTING SHALL SE IN ACCORDANCE
PLAN FLOW PATTERN WITH HANFCRD SPECTFICATION HS-35-0084 N6 B,
SR 1,215 3 way vaLve 2. HYDROSTATIC EST SHALL SE AT 200 PSIG.
SCALE: “ONE

3 UUMPER WEIGHT IS 375 L8 APPROX.

AL AT R
FLOW PATTERN NO. 5 NITH ELECTH
FOR SUPPCRT FRAME, - 350-34-AE6-
EF SreRT e ACTUTATOR NO. €R-350-3-4-AE6-AESE

u-5
REF_EL 668.33

(213,16,

MANUFACTURER 'AND MOGEL 1S FISCHER & PORTER
S01M)3BXKCOARACI2A.  SUPPLIER SHALL FURNISH ALL CABLES
BETWEEN FLOW TUBE AND RANSMITTER, CAALE SHALL BE
TR MIN. 50 LONG AND SHALL HAVE RAOTATIGN RESISTANT
INSULATION SUCH AS KEVLAR. TEFLON & PVC INSULATICN
ARE NOT ACCEPTABLE.

6. THIS JUMPER IS TO € GALANCED AND INSTALLED IN
FHE PIT WITH JUMPER H-2-820777 ATTACHED.

7. FOR CABLES AND CONNECTORS SEE H-2-82077¢ SH 2 3
& H-3-820776 SH 3.

10 178 z1/0e"

1

rIETR LIy

21 Citttar, Gl Sty
ELEVATION A-A W. P. DANA, P.E.
ELEVATION e e S
(R T ST
= g . OF ENERGY .
SEMBLY o SR kst Py
43 e JUMPER ASSEMBLY

241-AZ-01A US5,AB(C)

SUPFRRATE RN AL T T

H-2-820776

el s ied

5
s

- rnetase Ine w12 805 & 13 Ba07/d
’ 5 i 5 * + !

3 (RN X et
-.mll.»,.. _4Mw‘.

I RIIEY) '

[N B

y F-7/F-8

——



WHC-SD-ER3297-TRP-001, REV 0

j oJ
!

|
71/7.

'
T
ST 174 S

L

3718

rT
i

DETAIL A weer

SCALET 1727510

m 3 outeR’ m.
=l swkg (vey o
(7 2eran
SECTION -8 _SECTION _C-C
SCALET 1,272 SCAED /7T

DETAIL O

SCALE: 3°=1-0”

1. FCR NOTES AND @’il OF
MATERTAL, SEE SizET 1,

S

NOTES:

W. P. DANA, P.E.

A

Ay

m\o

-82077

derer

23




WHC-SD-ER3297-TRP-001, REV 0

“ 7 s s ﬁ . 3 _ 2 * f
SRIELDS ©ND -
mu S S CIRCULAR CONNECTOR
11111111111 B — 251 SPECIAL CARLE rUANTSHED A fo° o FOR 212 AWG -
B ke e YNy e AT son 0 g O # MS3106F24-6P
[ i e A SHALL BE RAGIA(ION RESISTANT, £C. KEVLAR \ 0 R o,
[N o DU A 0% -
lllllllllll o CIRCULAR CONNECTCR 8 8
FOR #16 AWG -
# M53106F22-18P 25 8-CONDUCTCR (MIN!
- BACKFLUSH RECIRC POSITION SWITCH bt N S
eﬂ — @v |||||||||| . ostrion S B o PR SRR A I ¢ evuar
ALl ety a8 F _
e — :
||||||||||| a 2 7 2
NC.
[
FLOW METER FE-O1 CCNNECTION DIAGRAM
B
EH 1
2 1 13
—Q DECANT POSITION SWITCH
B NGO [COMING FRCM RECIRC POSITION) '
I
&3 —
|
5 H !
a_L o
NO.
7 3 t E \ .
U NC. _
| F
B
7 s
‘j\T |
c.
oW
& 5
o | o
N.O. DECANT POSITION SWITCH
P {COING 7ROM SACKFLUSN
s RECIRC FOSTTIEN
NC.
12 2 ' .
/ ~o. e
G
SW 2
3 z s -
e rec1ae pos)
! {POSITION "
-3 3 FLC# PATTERN 5)
a | o
NOTES: 3

W/

3-WAY MOY-FV-01 CONNECTION DIAGRAM

FOR NOTES AND BILL OF
MATERIAL SEE SHEET 1

o Ry

RS 55T ]

H-2-820776 |0

Laa Tagns e s o 3

N
%]

3

1
4 3

¥ of sea s

.,A‘I;».).a‘ J (‘* .Am »
Rt AY.



WHC-SD-ER3297-TRP-001, REV 0

o
.
™
i

E
2
2
82 ~ -

BEOBRNS:

SGRIHT MATERIAL
QESCRITION
ASsevaLy ——

CONNECTER, VERTICAL ™ IN 5" Gul Wagzens
GASKET, & TYPE {11 H-2-3997-8
LIFTING BALL, FOLDING H-2-30150-3
PLATE 374" ASTM A240 504L
PIPE, 3* SCHED 40 ASTH AI2 OR T 1Gat
TURBIDITY PROGE W, CABLE SEE NOTE 4

10 RICEIVING

u-s
TANK

|

H-2-820774 28 | 7

2

®

H-2-870776

PUMP PIT 241-AZ-0TA

KEY PLAN

SCALE: NONE

E

NOTES:

3. FASRICATION AND TESTING SHALL BE [N ACCORDANCE
WITH FANFCRD SPECIFICATION HS-35-GC84 SEV B

2. INSTALL IN JLMPER H-2-B20776 AND
HYCRCSTATIC TEST WITH H-2-820775.
3. UUWPER WEIGHT IS 35 L8 APPROX. .
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