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Abstract: The field acceptance test of a 75 HP mixer pump (Hazleton
serial # N-20801) installed in Tank 241-AN-107 was conducted from
October 1995 thru February 1996. The objectives defined in the
acceptance test were successfully met, with two exceptions recorded.

The acceptance test encompassed field verification of mixer pump
turntable rotation set-up and operation, verification that the pump
instrumentation functions within established Timits, facilitation of
baseline data collection from the mixer pump mounted ultrasonic
instrumentation, verification of mixer pump water flush system operation
and validation of a procedure for it's operation, and several brief test
runs ("bump") of the mixer pump.
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1.0 INTRODUCTION

The field acceptance test of a 75 HP mixer pump installation at Tank
241-AN-107 was conducted from October 1995 thru February 1996. The test was
performed under JCS work package number 2E-94-00198. A copy of the work-
completed test procedure is included as Appendix A of this document. The
mixer pump itself was acceptance tested previously at the 272-E shop per
document WHC-SD-WM-TRP-149.

2.0 SYSTEM DESCRIPTION

The 75 HP Hazleton rotating submersible mixer pump (serial no. N-20801) is a
key component of a caustic addition and entrainment system that has been
installed at Double-Shell Tank (DST) 241-AN-107 for the purpose of increasing
the hydroxide concentration of the waste. The desired result is to bring the
waste into compliance with Tank Farm operating specifications for corrosion
control.

The caustic addition system consists of three major components: a mixer pump,
a caustic injection skid, and a pump control building. The focus of the ATP
was the mixer pump installed on a stand above the central pump pit 42" riser.
The mixer pump produces 960 gpm and 115 feet total dynamic head at 1800 rpm
and is 50' Tong from mounting flange to bottom of discharge nozzles. Pump
suction is taken approximately 68" above the tank floor and discharge is
through two opposed 1.5" diameter nozzles approximately 10" above the tank
floor. Discharge nozzles for caustic addition are Tocated adjacent to the
mixer pump discharge nozzles. The pump is capable of rotating thru 180° to
obtain 360° coverage. The outside of the pump column has piping to transport
caustic and flush water along with four echo ranging ultrasonic transducers
and a densitometer to measure mixing effectiveness.

A portable mixer pump control building contains all the necessary electrical,
control, and instrumentation hardware to operate the mixer pump. The control
building, 241-AN-274, is located outside AN Tank Farm.

3.0 TEST DESCRIPTION

The acceptance test encompassed field verification of mixer pump turntable
rotation set-up and operation, verification that the pump instrumentation
functions within Timits, facilitation of baseline data collection from the
mixer pump mounted ultrasonic instrumentation, verification of mixer pump
water flush system operation and validation of procedural steps for it's
operation, and a brief test run ("bump") of the mixer pump to verify that it
operates.
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4.0 TEST RESULTS

The objectives defined in WHC-SD-WM-ATP-155 were successfully met, with two
exceptions recorded. A copy of the work-completed test procedure is included
as Appendix A of this document. The exceptions are presented in Appendix B.

Listed below is each objective taken from WHC-SD-WM-ATP-155 followed by test
results showing how the objective was achieved.

1.3.1

Result:

1.3.2

Result:

1.3.3

Result:

To verify that the mixer pump operates. This will be confirmed by
briefly running the pump.

On December 5, 1995 the mixer pump operated inside Tank AN-107 for
approximately 45 seconds at 400 rpm (approx. 22% of full speed). On
February 15, 1996 the mixer pump was operated five or six times at
400 rpm for durations between 30 seconds and one minute in order to
allow troubleshooting of exceptions. Motor power was recorded as 1.3
kW and motor current draw was 22 amps. These values are nearly
identical to the results obtained during shop testing (see Section 5
for comparison). Noticable, albeit very gentle, agitation of the
waste surface could be discerned viewing the in-tank camera.

Water flushes of the pump inlet screen and discharge nozzles were
performed each day before the mixer pump was operated.

To verify that the pump strain, vibration, motor temperature, and
motor cavity moisture instrumentation functions within Timits.

Pump strain, motor temperature, and motor cavity moisture
instrumentation functioned and gave reasonable output within the
Timits given in Appendix A of the ATP. See the MIXER PUMP "BUMP"
TEST DATA SHEET for recorded values.

Pump vibration instrumentation functioned but gave wildly scattered
readings that quickly exceeded the 1imits given in Appendix A of the
ATP. See Test Exception Sheet #1 for detailed description of the
probiem and the resolution action.

The vibration monitor, strain transmitter, and temperature monitor
were calibrated before testing (see Appendix D).

To perform actions, such as rotating the mixer pump, that allow Iowa
State/Ames Laboratory engineers to initial test the pump column
mounted echo ranging ultrasonic transducers. Also to verify those
tests are complete before tank mixing is commenced.

Actions to support baseline data gathering from the ultrasonic
transducers were performed per Section 6.2 of the ATP and such data
was obtained. Results pertaining to the content or accuracy of that
data were beyond the defined scope of the ATP.



1.3.4

Result:

1.3.5

Result:

1.3.6

Result:
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To set the mixer pump turntable rotation arrow to the reference angle
and visually verify versus the position controller readout in the
pump control building. Also, to verify that mixer pump rotation in
"auto mode" stops on the border of the defined non-indexing region,
whose purpose is to prevent direct jet impingement on the tank
thermocouple tree at full pump speed.

Section 6.1 of the ATP was completed without exception. The pump
turntable was rotated so the reference arrow pointed at the 90° mark
on the pump adaptor flange. Then the reference angle on the position
controller in 241-AN-274 was set to 90.00 degrees. The pump was
rotated until position controller readout was O degrees. Personnel
observing from above the central pump pit verified that the reference
arrow pointed at the 0° mark. This procedure was repeated for the
180° mark. Shop calibration of the position controller scaie factor
proved to be accurate.

Mixer pump rotation in the "auto mode" was observed to stop as
expected at the 7° and 173° marks and, after a short time delay,
reverse rotation.

To verify that there are no interferences in the pump pit between the
cable swing arm, junction boxes, cables, and jumpers while the mixer
pump turntable is rotating.

Visual verification (with the cover blocks off) that there were no
pump pit interferences throughout the 180° range of mixer pump
turntable rotation was accomplished. The power cable needed to be
re-adjusted on the swing arm to avoid interference with the water
flush line jumper head.

To test the mixer pump water flush system using raw water from AN
tank farm. Also, to validate the procedure for operating the flush
system in the waste tank environment.

The mixer pump water flush system was used successfully per Section
6.4 of the ATP. Section 6.4 was performed four separate times. Some
major items that were verified include:

The flush system solenoid valves (normally open type) closed
successfully when energized to prevent water flow into tank.

AN farm service water pressure ranged between 100 psig and 135
psig outside the central pump pit.

System pressure was reduced to approximately O when the service
water supply valve was closed and all in-line flush system valves
open. When the isolation valve to the vacuum breaker was
subsequently opened, system pressure remained at 0 psig. Total
flush system depressurization allowed the safe detachment of the
temporary above-ground piping apparatus (see ATP Figure 7).
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Flow rate thru the pump inlet screen branch of the flush system
was approximately 4.8 gpm. See Section 6.0 for discussion.
Flow rate thru each discharge nozzle branch of the flush system
was approximately 3.2 gpm. See Section 6 for discussion.
5.0 DISCUSSION - MIXER PUMP FIELD DATA VS. SHOP TEST DATA
A direct comparison of some field data with shop data is possible.
WHC-SD-WM-TRP-222 (Reference 3) was the only shop test to utilize the variable
frequency drive (VFD).
MIXER PUMP SHOP DATA' VS. FIELD DATA’ FOR OPERATION AT 400 RPM

SN-HAZLETON TYPE "SSB/MIXING" PUMP, SERIAL NO. N-20801

Test Motor Motor Motor Pump Motor Strain / Motor
Speed Power Current Vibration Temp: Unbalance Moisture
Crpm) (kW) (amps) in/s)y (°F) %T:? Lyes/no)
WHC-SD-WM- 360 1.6 22.3 over n/a3 -4 NO
TRP-222 scale
(shop test)
WHC-SD-WM- 400 1.3 22.3 over 106.4 -35 NO
ATR-155 scale
(field test)
T. Shop test fluid was water, specific gravity = 1.0.

2. Tank 241-AN-107 estimated specific gravity = 1.4.
3. Motor temperature is dependent on the environment temperature, length of time the mixer pump has operated
and on the horsepower delivered.

Motor power and motor current data between shop and field are essentially
jdentical. This is encouraging but is not a conclusive indicator of proper
pump performance because of the low speed at which the pump was operated.
For a motor speed of 400 rpm, the pump characteristic curve (see Figure 1)
predicts a flow of approximately 180 gpm and total head of 7 ft. Using the
formula to calculate brake horsepower:

bhp= OxTDHXSD. gr .

e =2.0=1.5kW
3960xpumpefficiency

where: Q = flowrate = 180 gpm
TDH = total dynamic head = 7 ft
sp. gr. = specific gravity = 1.4
pump efficiency = 22% from characteristic curve

The predicted power of 1.5 kW compares favorably with the measured value of
1.3 kW.
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Pump vibration data was faulty for both the field test and the shop test (when
VFD operating). Attempts to resolve the vibration problem were unsuccessful.
See Test Exception #1, Reference 3, and Reference 4 for more information.

Pump strain (unbalanced load) shop and field data compare very favorably. The
difference in the values is due to wandering of the strain base value, which
was expected considering the 1ifting stresses the pump column experienced
while moving the pump out of the shop and installing it in Tank AN-107.

Strain readings have varied less than 20 1b from the unstrained initial value
in both shop tests and the ATP.

During shop testing, the mixer pump motor winding RTD consistently indicated a
temperature higher than ambient when the pump was at rest. A difference of
approximately 7 to 8°F was recorded. The motor winding RTD (Rosemount, Series
785) was determined to be the source of inaccuracy during troubleshooting.
This is documented in Reference 3. Reference 3 recommended that the shop test
temperature data be used with the waste tank temperature data to obtain an
*adjusted" temperature line. For this reason, AN-107 thermocouple tree
temperatures were recorded in the ATP. Per the manufacturer the RTD exhibits
a linear resistance vs. temperature relationship. Figure 2 is an
extrapolation from two temperature readings located relatively close to each
other on the low end of the graph. It illustrates the potential difference
between the RTD temperature readout in 241-AN-274 and what the actual
temperature of the motor windings could be. The recommendation of this
observer is that 10°F be subtracted from all motor winding temperature
readings since a difference of that magnitude was actually measured. This is
a conservative interpretation. This will allow longer duration mixer pump
operation at full speed than would result otherwise, without risking
exceedance of the manufacturer's 240°F temperature limit.

6.0 DISCUSSION - WATER FLUSH SYSTEM
6.1 WATER FLUSH SYSTEM FIELD DATA
Section 6.4 of the ATP was performed four times for various reasons:

Test Run #1 - 11/17/95, discovered that solenoid valves not working,
later found out the wiring to the solenoid switches in 241-AN-274 was not
completed. Results from Test Run #1 are therefore for flow through all 3
branches simultaneously.

Test Run #2 - 11/30/95, water flush procedure validated for first time,
solenoid valves operating properly.

Test Run #3 - 12/5/95, each branch flushed immediately prior to the mixer
pump "bump”.

Test Run #4 - 2/15/96, each branch flushed immediately prior to initial
mixer pump "bump". It is believed that this run gave the best data for
flow rates.
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WATER FLUSH SYSTEM FIELD DATA
R # st | e | el | datton, | cattens | e | Plam
(see above) fpst) ;| Reading” | Reading Used (minutes)

1 all 95 511079 | 511106 27 4:00 7

2 1 100 115.8 122.3 6.5 1:00 6.5
2 2 101 122.3 124.7 2.4 1:00 2.4
2 3 101 124.7 128.6 3.9 1:00 3.9
3 1 106 128.6 135.8 7.2 1:00 7.2
3 1 106 135.8 180.1 44.3 13:33 3.3
3 2 108 180.1 183.4 3.3 3:00 1.1
3 3 106 183.4 193.8 10.4 3:00 3.5
3 2 108 193.8 201.8 8.0 5:00 1.6
4 1 135 201.8 206 4.2 5:00 1.0
4 2 133 206 210 4.0 5:00 0.8
4 3 132 210 226 16.0 5:00 3.2
4 1 130 226 250.1 24.1 5:00 4.8
4 2 131 250.1 266.2 16.1 5:00 3.2

T Branch #1 - pump inlet screen, WST-S0V-140G and WS1-S0V-147 energized.

Branch #2 - pump discharge nozzle, WST-SOV-140G and WST-SOV-142 energized.
Branch #3 - pump discharge nozzle, WST-SOV-141G and WST-SOV-142 energized.
2. Test #1 flow total readings taken from AN farm service water meter

Tests #2 - #4 flow total readings taken from in-line flowmeter (see Figure 7 of ATP).

During Test #4, toggling the applicable solenoid valve switch on/off
seemed to increase the flow rates. Speculation: Debris in the raw water
gets trapped in the solenoid valve. Better raw water filtration is
recommended to prevent sluggish flow.

The first flush of each test run generally resulted in the highest flow
rates because a significant portion of the flush line is initially vacant
of fluid. For 70' of 1" diameter hose plus about 15' of empty 2" pipe, a
quick volume calculation gives:

70' (12 in/ft)m(1"?)/4 = 660 in® (gal/23l in®) = 2.9 gallons

15' (12 in/ft)m(2"?)/4 = 754 in® (gal/231 in’)

2.5 gallons

So it takes approximately 5.4 gallons of fluid just to fill the piping
with water.
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6.2 COMPARISON OF WATER FLUSH LINE ACTUAL FLOW RATE TO PREDICTED FLOW
RATE

A pipe flow analysis of the mixer pump water flush system was performed
using the computer program HYDROFLO by Engineering Software Inc.,
copyright 1988-90. The user creates a detailed hydraulic system
jncluding data for fluid viscosity, specific gravity, pipe roughness,
loss coefficients for fittings, pipe length and pipe diameter. Some
fittings were modeled as equivalent lengths of pipe and these numbers
were obtained from Cameron Hydraulic Data, pg. 3-121. The flush system
inlet pressure was assumed to be 100 psig and the outlet pressure was
calculated to be approximately 20 psig (because the discharge is under
approximately 30 feet of fluid of specific gravity 1.4). See Figures 3
and 4 for the detailed results from HYDROFLO.

Branch Predicted Flow Rate Flow Rate obtained
using HYDROFLO during- testing
{gpm) (gpm)
1 7 4.8
2 5 3.2
3 5 3.2

The analysis predicts higher flow rates thru the flush system piping than
what were obtained in the field.

RECOMMENDATIONS

Install better filtration on the AN-107 raw water supply to ensure that
the water flush system solenoid valves will operate without plugging.

Eliminate vibration indication as relevant monitoring data since it has
been proven faulty. Impact to Caustic Addition Project is the possible
loss of forewarning to excessive pump vibration which could Tead to
premature bearing wear and equipment failure. Note that vibration
indication can not prevent equipment failure. There is no impact to tank
safety.

Subtract 10°F from all motor winding temperature readings based on the
earlier discussion of the systematicly high temperature readings given by
the RTD. This will allow longer duration mixer pump operation at full
speed without exceeding the manufacturer's 240°F temperature Timit. The
motor winding temperature digital indicator (which is tied into a VFD
shut-off interlock) should be reprogrammed from 240°F to 250°F.
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Actual Fluid Temperature vs. RTD Temperature (mixer pump at rest) during shop & field tests ]
Actual Temperature, °F_|RTD Temperature, °F | \ B
71 79 shop test - actual temp. is pit water temp.
96 106.3 field test - actual temp. is Tank AN-107 waste temp.
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(System: SCREEN3.FLO) @ flow = 7.11 gpm

E1# Description Fric Dia Vel HL
(inches) (ft/s) (feet)

1 Inlet AN Raw Water Supply 1.00 1.00 2.90 0.13

Elev = 0.00 feet Press = 114.70 psia

2 Pipe Water hose 1= 70.00 8.50e-004 1.00 2.90 4.50
3 Fitt turbine flowmeter 5.00 1.00 2.90 0.65
4 Pipe 1" to 2" diffuser 1= 1.00 1.50e-004 1.00 2.90 0.05
5 Pipe Ball valve 1= 1.20 1.50e-004 2.00 0.73 0.00
6 Pipe 90 deg med rad elb 1= 3.50 1.50e-004 2.00 0.73 0.01
7 Pipe 1= 4.00 1.50e-004 2.00 0.73 0.01
8 Pipe 90 deg med rad elb 1=  3.50 1.50e-004 2.00 0.73 0.01
9 Pipe 90 deg short rad e 1= 5.00 1.50e-004 2.00 0.73 0.01
10 Pipe Stainless stl flex 1= 9.00 1.50e-004 2.00 0.73 0.01
11 Pipe 90 deg short rad e 1= 5.00 1.50e-004 2.00 0.73 0.01
12 Pipe 2" to 1.5" Reducer 1= 1.00 1.50e-004 1.50 1.29 0.01
13 Pipe Pump top to manifo 1= 15.00 1.50e-004 1.61 1.12 0.07
14 Pipe std tee side outle 1= 10.00 8.50e-004 1.50 1.29 0.08
15 Pipe trans to 1.2" pipe 1= 0.50 1.50e-004 0.50 11.61 0.76
16 Pipe 1= 1.00 8.50e-004 0.50 11.61 2.51
17 Fitt solenoid valve 2.97 0.21 65.82 199.94
18 Pipe 90 deg elbow 1= 1.50 8.50e-004 0.50 11.61 3.77
19 Pipe trans to 1.5" pipe 1= 1.50 1.50e-004 0.50 11.61 2.28
20 Pipe 1= 20.00 1.50e-004 1.61 1.12 0.09
21 Pipe (12), 45 deg elbow 1= 24.00 1.50e-004 1.50 1.29 0.15
22 Pipe Dual Check Valves 1= 22.00 1.50e-004 1.50 1.29 0.14
23 Pipe 1.5" to 3/4" Reduc 1= 0.80 1.50e-004 0.75 5.16 0.16
24 Exit Inlet Screen Water Flush 1.00 0.50 11.61 2.09

Elev = -23.00 feet Press = 30.50 psia

Figure 3 - Predicted Flow Rate Thru Water Flush System to Inlet Screen -
HYDROFLO output
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(System: NOZZLE3.FLO) @ flow = 5.15 gpm

E1# Description Fric Dia Vel HL
(inches) (ft/s) (feet)

1 Inlet AN Raw Water Supply 1.00 1.00 2.11 0.07

Elev = 0.00 feet Press = 114.70 psia

2 Pipe Water hose 1= 70.00 1.50e-004 1.00 2.11 1.80
3 Fitt turbine flowmeter 5.00 1.00 2.11 0.34
4 Pipe 1" to 2" diffuser 1= 1.00 1.50e-004 1.00 2.11 0.03
5 Pipe Ball valve 1= 1.20 1.50e-004 2.00 0.53 0.00
6 Pipe 90 deg med rad elb 1= 3.50 1.50e-004 2.00 0.53 0.00
7 Pipe 1= 4.00 1.50e-004 2.00 0.53 0.00
8 Pipe 90 deg med rad elb 7= 3.50 1.50e-004 2.00 0.53 0.00
9 Pipe 90 deg short rad e 1= 5.00 1.50e-004 2.00 0.53 0.00
10 Pipe Stainless st] flex 1= 9.00 1.50e-004 2.00 0.53 0.01
11 Pipe 90 deg short rad e 1= 5.00 1.50e-004 2.00 0.53 0.00
12 Pipe 2" to 1.5" Reducer 1= 1.00 1.50e-004 1.50 0.94 0.00
13 Pipe Pump top to manifo 1= 15.00 1.50e-004 1.61 0.8l 0.04
14 Pipe std tee side outle 1= 10.00 1.50e-004 1.50 0.94 0.04
15 Pipe trans to 1/2" pipe 1= 0.50 1.50e-004 0.50 8.42 0.41
16 Pipe 1= 1.00 1.50e-004 0.50 8.42 0.82
17 Fitt solenoid valve 2.97 0.21 47.74 105.18
18 Pipe Dual Check Valves 1= 14.00 1.50e-004 0.50 8.42 11.51
19 Pipe (8), 45 deg elbows 1= 8.00 1.50e-004 0.43 11.39 14.24
20 Pipe (3) 90 deg elbows 1= 1.50 1.50e-004 0.43 11.39 2.67
21 Pipe sst tubing 1= 40.00 1.50e-004 0.43 11.39 71.18
22 Exit Discharge Nozzle Water Flush 1.00 0.50 8.42 1.10

Elev = -23.00 feet Press = 34.10 psia

Figure 4 - Predicted Flow Rate Thru Water Flush System to Mixer Pump
Discharge Nozzle - HYDROFLO output
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1.1 SYSTEM DESCRIPTION

A caustic addition and entrainment system has been installed at Double-
Shell Tank (DST) 241-AN-107 for the purpose of increasing the hydroxide
concentration of the waste. The result will be to bring the waste into
compliance with Tank Farm operating specifications for corrosion control.

The system consists of three major components: a mixer pump, a caustic
injection skid, and a pump control building. The focus of this ATP is the
mixer pump installed in the central pump pit 42" riser. It will be used as
a platform to inject and entrain caustic with the tank waste. The mixer
pump is 3 50° long, 75 horsepower Hazleton rotating submersible mixer pump
{S/N N-20801) with a best efficiency point of 960 gpm @ 115 feet total
dynamic head. Pump suction is taken approximately seven feet above the
tank floor and discharge is through two opposed 1.5" diameter nozzles
approximately one foot above the tank floor.

The portable mixer pump control building contains all the necessary
electrical, control, and instrumentation hardware to operate the 75 HP
mixer pump. The control building, 241-AN-274, is located outside AN tank

farm.

1.2 SCOPE

This test procedure provides instructions for acceptance testing of the 75
HP mixer pump installation at 241-AN Tank Farm. The mixer pump jtself was
acceptance tested previously per document WHC-SO-WM-TRP-149. The purpose
of this test is to briefly test run ("bump®) the mixer pump to verify that
it operates, to verify that the pump instrumentation functions, to perform
those tests that require an open pump pit (cover blocks off), and to
facilitate the collection of baseline data by the mixer pump mounted
ultrasonic instrumentation.

Testing specific to the pump control building is not required since it was
racently acceptance tested per WHC-SD-WM-ATP-135. The caustic injection
skid field installation will be tested at a later date per

WHC -SD-WM-0TP-190.

Ultrasonic transducer initialization testing (density monitor and echo
rangers) will be performed by engineers from Iowa State University / Ames
Laboratory. [t is not within the scape of this procedure to give detailed
instructions or racord data for those tests; only to perform actions that
facilitate those tests and verify with ILowa State that they are complete.

‘ WHC -SD-WM-ATP-155 l Q ‘ 2 OF 38 \
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1.3 OBJECTIVES
The objectives of this test are:

1.3.1 To verify that the mixer pump operates. This will be confirmed by
briefly running the pump.

1.3.2 To verify that the pump strain, vibration, motor temperature, and
motor cavity moisture instrumentation functions.

1.3.3 To perform actions, such as rotating the mixer pump, that allow
lowa State's engineers to jnitial test the pump column mounted
ultrasonic transducers. Also to verify those tests are complete
before tank mixing is commenced. !

1.3.4 To set the mixer pump turntable rotation arrow to the reference
angle and visually verify versus the position controller readout
in the pump control building. Also, to verify that mixer pump
rotation in "auto mode® stops on the border of the defined non-
indexing region, whose purpose is to prevent direct jet
impingement on the tank thermocouple tree at full pump speed.

1.3.5 To verify that there are no interferences in the pump pit between
the cable swing arm, junction boxes, cables, and jumpers while the
mixer pump turntable is rotating.

1.3.6 To test the mixer pump water flush system using raw water from AN
tank farm. Also, to validate the procedure for operating the
flush system in the waste tank environment.

1.4 ACCEPTANCE CRITERIA

The "acceptance criteria® for this test are primarily verifications. If
the OBJECTIVES delineated in the above section can be successfully
verified, the test is a suyccess.

1.5 BACKGROUND

The 75 HP Hazleton pump Wwas purchased in 1987 as a mixer pump for the AY/AL
tank farm and was stored at 2101-M laydown yard before shop modifications
to the pump were undertaken beginning in July 1993. A run-in test of the
mixer pump was performed in August 1993 to ensure satisfactory performance
in view of the lengthy storage period and the modifications made to the
pump. For more information see documents WHC-SD-WM-TP-178, Run-In Test for
Hazleton Rotating Submersible Mixer Pump S/N N-20801, and WHC-SD-WM-TRP-
149, Test Report for Hazleton Rotating Submersible Mixer Pump S/N N-20801.

Integrated functional and operational tests of the caustic addition system
were performed at the 272E Rotating Equipment Shop in November 1994 (see

DOCUWENT MO, YIS FADE NO.
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WHC-SD-WM-TRP-222, Test Report - Pumping System for Caus.
Project and WHC-SD-WM-OTR-167, Test Report - Caustic Addition System
Operability Test Procedure).

1.6 REFERENCES

1.6.1 Drawings

(obtain ECN printout and ECN's from Document Control for complete drawing
information)

. H-2-71912, sh. 1 (structural - central pump pit)
. H-2-71998, Sh. 1 (piping plan - central pump pit)
. H-2-72010, Sh. 1 (equipment arrangement - central pump pit)
H-2-72030, Sh. 1 (std. farm details, raw water attachment)
H-2-72039, Sh. 1 (piping plan - Tank 107)
H-2-85261, Sh. 1, (mixer pump stand)
H-2-85263, Sh. 1, (mixer pump nozzle extensions)
. 4-2-85264, Sh. 1, 2, & 3 (mixer pump assembly and modifications)
H-2-85301, Sh. 5 & 6 (panelboard schedule, electrical)
H-2-85348, Sh. 1, 2, & 3 (caustic injection skid)
H-2-85351, Sh. 1 thru 6 (caustic injection skid electrical)
H-2-85433, Sh. 1 (caustic delivery system general arrangement) i
H-2-85446, Sh. 1 & 2 (caustic injection skid base frame assembly)
. H-2-85573, Sh. 1-33 (electrical, control and instrumentation building)
1-14-020301, Sh. 1 (AN farm service water P&ID)

Hazleton Proprietary Drawings (mixer pump assembly and details, before
modification):

g-20801, Rev. 2, vglavation”, Hazleton 5N SSB Pump/Mixer, Model #360-
75-1800 (R), Order #T7N-XBB-423827, 3-19-87. 3_drawings

174908, Rev. -, "Grease Arrangement", Hazleton SN Type SSB Pump/Mixer,
12-21-87.

1.6.2 CVI

CVl 22528: Hazleton Bulletin 48,049, "Operation & Maintenance Manual

for SN-Hazleton Type SSB/Mixing Pump", Barrett, Haentjens &
Co., Hazleton, PA 18201, 1/21/88.

Cvl 22578: Bran & Luebbe, Caustic Addition Pump System Operation and
Maintenance Manual, January 1994.

cvl 22570: Eaton Corp., yariable Speed Orive Manual

CVl 22588: gutler Building Construction Manual

DOCUMEHT HO, agvemon PACE %0,

WHC -SD-WM-ATP-155 0 4 OF 38



75 HP MIXER PUMP FIELD ACCEPTANCE TEST

HNF
WHE=SD-WM-ATR-155

1.6.3

Rev.0
Page A-10

WHC Controlled Documentation

WHC-SD-WM-ATP-135
WHC-SD-WM-ATR-135
WHC-SD-WM-ATP-144
WHC-SD-WM-ATR-144
WHC-SD-WM-0TR-167
WHC-SD-WM-TRP-222
WHC-SD-WM-TC-062
WHC-SD-WM-TP-178
WHC-SD-WM-TRP-149
WHC-SD-WM-WP-208
WHC-SD-WM-ETP-021
WHC-S-0198
WHC-S-0199
WHC-SD-WM-HIE-003
WHC-SD-WM-DA-148

WHC-SD-WM-ANAL-018

Acceptance Test Procedure for the 241-AN-274 Caustic
Pump Control Building, 6-29-95. -

Test Report - 241-AN-274 Caustic Pump Control
Building, 9-28-95.

Acceptance Test Procedure for 241-AN-274 Mixer Pump
Water Flush System, 7-14-95.

Acceptance Test Report for 241-AN-107 Mixer Pump Water
Flush System. (pending rg]ease)

Test Report - Caustic Addition System Operability Test
Procedure.

Test Report - Pumping System for Caustic Addition
Project, 6-26-95.

Test Procedure - Pumping System for Caustic Addition
Project, 8-24-94.

Run-in Test for Hazleton Rotating Submersible Mixer
Pump SN N-20801, 8-20-93.

Test Report for Hazleton Rotating Submersible Mixer
Pump SN N-20801, 2-07-94.

Tank 107-AN Caustic Addition Project Mechanical
Systems Engineering Work Plan - ETN-94-0010, 12-16-93.

Engineering Task Plan for 107-AN Mixer Pump Caustic
Addition Project - ETN-94-0069, 12-08-93.

Variable Frequency AC Drive - Procurement
Specification, 05-24-93.

Pre-Engineered Metal Building - Procurement
Specification, 05-24-93.

Safety Basis for the 241-AN-107 Mixer Pump
Installation and Caustic Addition, 9-30-34.

Structural Evaluation of Mixer Pump Installed in Tank
241-AN-107 for Caustic Additien Project, 5-18-95.

Structural Evaluation of Tank 241-AN-107 Internal
Components for Caustic Addition Mixing Operations,
9-30-94.
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WHC-SD-WM-RD-031  Tank 107AN Caustic Addition Pump Skid Requirements,
03-22-93.
T0-040-540 Raw Water Surveillance and Usage

2.0 RESPONSIBILITIES

2.1

Test Exceptions/Changes: Any variances from the procedure requiring
more than minor red-lines, or problems encountered during testing
shall be recorded on a Test Exception Sheet. The procedure step
shall be referenced, the probiem described, solution or course of
action recorded, and sign-offs obtained from the Test Director, AN
Farm Cognizant Engineer, and QA/QC representative; Equipment
Cognizant Engineer and Safety sign-offs shall be required per AN Farm
Cognizant Engineer's direction.

The following personnel will be required for the performance of this
procedure:

2.2

Test Director: The Test Director has overall responsibility and
authority for the performance of this test and shall ensure that the
test is performed in accordance with this document. As used in this -
document, "Test Director” shall be understood to include Test

Director designees. The Test Director shall:

Schedule and conduct a pre-ATP meeting with the participants prior
to testing.

Notify the persons performing and witnessing the test prior to the
start of testing and whenever a change is made to the testing
schedule.

Ensure the required tools and personnel are present prior to
performing test activities.

Provide direction to test operators during performance of the
test.

Witness testing and sign/date where indicated in the ATP after
completion of each test step.

Consult with cognizant engineers to determine course of action for
unexpected technical problems.

If the test procedure is suspended, determine the location in the
procedure where the test will be restarted.

Sign/date the Test Execution Sheet when execution of the ATP has
been completed.

DOCUNENT 0. . rrveion: Pack w0,
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Cognizant Facility Engineer:

Approve red-lines to the test procedure as required. Any of the
cognizant engineers may red-line items that are minor in nature
such as typos, etc.

Provide technical information during performance of test.
Determine appropriate Approval Designators.

Sign/Date the Test Execution Sheet when execution of the ATP has
been completed.

f

Cognizant Pump Engineer:

Approve mechanical equipment-related red-lines to the test
procedure as required.

provide technical expertise during performance of test and work to
resolve mechanical equipment-related test exceptions.

Ralease the test report, ATR, upon completion of test.

Cognizant Electrical Engineer:

Approve electrical equipment-related red-lines to the test
procedure as required.

Provide technical expertise during performance of test and work to
resolve electrical equipment-related test exceptions.

Quality: QA/QC shall witness testing where designated, approve Test
Exception resolutions, and sign/date the Test Execution Sheet when
exacution of the ATP has been completed and all exceptions resolved.

Safety: The responsibilities of the Safety Organization are to
approve the ATP priar to field performance and approve Test Exception
resolutions as necessary.

Operations: personnel shall be provided to support testing
activities.

Maintenance: Personnel shall be provided to support testing
activities, including an alectrician and pipe fitter.

Surveillance Systems Engineer: Responsibilities are to operate the
video camera inside AN-107 as requested.

Industrial Hygiene: Measure AN farm primary stack NHy concentration.

WHC-SD-WM-ATP-155 0 7 OF 38
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3.0 SAFETY

3.1 Standard WHC safety requirements and safe practices followed by tank
farm operations and field personnel shall be utilized during this
test and shall be in effect at all times during this test.

3.2 The Test Director has the authority to remove non-essential spectator
personnel during performance of this test, if in his determination,
their presence adds to the potential for injury.

3.3 For portions of this test that are performed with the cover blocks
of f the AN-107 central pump pit, the radiation and contamination
control requirements given in mixer pump installation work plan WTYP-
94-009 shall be in effect.

3.4 If unexpected tank farm equipment alarms or abnormal indications are
received during testing, then the test shall be immediately suspended
and the equipment powered down as directed by the Test Director and
Cognizant Engineers. When the reason for the unexpected condition is
understood and resolved, testing activities may be resumed after
permission to do so is received from the East Tank Farms Transition
Project Shift Manager.

4.0 TEST SET-UP

See Figures 1 thru 7 for illustrations of the site plan, mixer pump
installation, pump turntable and flange, discharge nozzle water flush system,
and 241-AN-274 power and instrumentation racks.

4.1 TOOLS, EQUIPMENT, AND SUPPLIES
4.1.1 Water Flush System Hookup
Required equipment is specified in detail on Figure 7. Equipment

includes water hose, nipples, bushings, tees, couplings, valves,
pressure gauge, and flowmeter.

4.1.2 Other Equipment

Two-way Radios

Timer, watch, or stopwatch

Digital voltmeter (480 VAC range possible)
Clamp-on ammeter (100 A range possible)

vmion. PAGK %G,
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Pump Control Building
South Wall Racks

Figure 5
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Test instruments shall have a valid calibration stamp attached
that indicates a calibration traceable to the National Institute

4.2 TEST INSTRUMENTATION
4.2.1
of Standards and Technology.
4.2.2

Test Director shall verify that the following instruments have
been calibrated. Complete the following table. Note the scale of
each test instrument.

TEST INSTRUMENT

MAKE /MODEL CAL. DUE

Voltmeter

(scale

SERIAL #
\. ,/.

Ammeter
(scale

Pressure gauge

(scale

- i
IdT NG

4.3
4.3.1 Test Director shall verify that the following instruments have
been calibrated. Complete the following table.
INSTRUMENT MAKE /MODEL SERIAL # | CAL. DUE
YM1-Vibration Monitor Scientific-Atlanta 348
M25-41-2-15-85 \V
ST1-Strain Transmitter Acromag 161T-M-iSG-U1C X10156 /v
TT1-Temperature Monitor | Rosemount 444RE2UIAZNA 27762
), / ey |
Test Directoréx . rl-27-953 ’ /rﬁ'rf'ClCC/ stee

4.3.2

The Toad cell mounted on’the mixer pump support column was zeroed
at the 272-E shop (see WHC-SD-WM-TRP-222) with the mixer pump
lifted vertically out of the pump pit. The base value achieved
during shop testing was approximately -5 1b (compression). It is
expected the base value will have changed slightly due to the
lifting stresses the pump column has experienced while moving the
pump out of the shop and into the tank.

'DOCUNEGNT NO, o . Pack NG

WHC-SD-WM-ATP-155- 0
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4.4 SPECIAL REQUIREMENTS

4.4.1 The cover blocks must be off the AN-107 central pump pit to allow
visual verification of the mixer pump turntable rotation angle.

4.4.2 Raw water usage shall be per Procedure T0-040-540.

4.4.3 Interface piping (hose, fittings, gauge, etc.) must be installed
between AN farm raw water supply, SW-V-129, and mixer pump water
flush system inlet valve, WST-V-183, per Figure 7.

4.4.4 Interface with WHC's engineering contact to Iowa State (Contact:
Rich Hand, WHC Retrieval Engineering or designee) and with Iowa
State's engineering representatives will be required during
ultrasonic transducer testing.

DOCULKNT 1D v o Pack o,

WHC-SD-WM-ATP-155 a9 17 OF 38
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5.0 PRE-TEST CHECKS

The Test Director shall initial and date the space provided after performance
of each step, unless otherwise noted.
DY o o1
v 175 A pre-job ATP meeting has been conducted with the test
7_%? participants.
OV o

v 5.2 VERIFY that all safety requirements, radiation and contamination
47 control requirements, instrument calibrations, tools, and other
OJ S prerequisites of this procedure have been met.

5.3 Visually VERIFY that there is no damage to any external
\0,1,71‘5 electrical cables in the central pump pit.
i
bl/ 5.4 VERIFY that labels on the mixer pump turntable and flange, and
within the pump pit conform with those shown on H-2-85573,
_l,qTSheets 6 and 16 (ECN 621953).
k™

J {©C0G ENGINEER ‘ 12595

v~ 5.5 OBTAIN VERBAL CONFIRMATION that Jowa State engineers have
,qrmtrasonic transducer equipment installed in 241-AN-271.
O\/to/b’[ (Contact: Rich Hand, WHC Retrieval Eng.)
-

5.6 ENSURE the WST-VFD-107 EMERGENCY STOP push-pull operator on the
mixer pump 75 HP VSD cabinet ts pushed IN.

5.7 quhe following subsection is the procedure for powering up the
0 I/LD,LV mixer pump and the 241-AN-274 building electrical equipment.

v 5.7.1 ENSURE the WST-VFD-107 EMERGENCY STOP push-pull operator on
®y the west exterior wall of the 241-AN-274 building is pulied

7r
O'(//«'/L ouT.
5.7.2 ENSURE the WST-VFD-107 EMERGENCY STOP push-puil operato'r on
. the safety switch rack by pump pit 241-AN-07A is pulled
L7477 ouT.

5.7.3 ENSURE switch WST-DS-116, 75 HP MOTOR DISCONNECT SWITCH,

M g _ located on the safety switch rack by pump pit 241-AN-OTA is
J \/ -1 cLOsED.
o

5.7.4  ENSURE switch WST-DS-115, located on the safety switch rack
i7 _q) by pump pit 241-AN-07A is CLOSED.
6 £%¢
s 5.7.5 ENSURE disconnect switch EDS-DS-114, located on the south

exterior wall of the 241-AN-271 instrument building is
CLOSED.

r WHC - SD-WM-ATP-155 ‘ 0 ‘ 18 OF 38‘J
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5.7.6 ENSURE the following breakers in panelboard EDS-DP-108 are
CLOSED.
Main Breaker
CKT #1: WST-VFD-107 Variable Frequency Drive 75 HP Motor
1/1“{CKT #2: WST-M-107 Rotation 1 HP Motor
L/[//ﬂ;r CKT #8: WST-XFMR-107 15 KVA Transformer
[y .
O { 5.7.7 ENSURE the following breakers in panelboard EDS-DP-109 are

CLOSED.

Main Breaker

CKT #1: TB-1A Mixer Pump Instrumentation Cabinet
CKT #2: TB-2A 1 HP Position Controller Cabinet

CKT #4: ANN-008 and ANN-003 Annunciator Panels

CKT #6: Camera Equipment, Building 241-AN-274

CKT #7: Building 241-AN-274 Indoor Receptacles

CKT #8: Camera Equipment - Field

CKT #9: Building 241-AN-274 GFI Outdoor Receptacle
CKT #10: Camera Equipment Rack GFI Receptacle

CKT #11: Building 241-AN-274 Lights

CKT #12: Building 241-AN-274 Heater/Air Conditioner

NOTE: S.T.0.P. stands for SoftTouch Operator Panel. S.T.0.P. is the
Faton Corp. Variable Frequency Drive operater interface. See CVI 22570

v/ or more information.
@ /z,q'fn
L jig

~-5.7.8 PULL OUT the WST-VFD-107 EMERGENCY STOP push-pull operator
on the mixer pump 75 HP VSD cabinet.

S.LHB' PRESS AND RELEASE the WST-VFD-107 S.T7.0.P. OFF button.
7’7
P @ w%.7.10 PRESS AND RELEASE the WST-VFD-107 S.7.0.P. SPEED SET

/ L/////lj,«f pushbutton.
-
D \//5.7h%L/ PRESS AND RELEASE the WST-VFD-107 S.T.0.P. 10S pushbutton.

-V
5.7.13 PRESS AND RELEASE the WST-VFD-107 S.T.0.P. SPEED pushbutton
and verify that the S$.T.0.P. screen indicates "S.P.

0000.00".

77
Dv’\l:::fi/§/7.12//PRESS AND HOLD the WST-VFD-107 S.T.0.P. DOWN ARROW until
|O

ﬂ the §.T7.0.P. screen indicates “S.T. 0000.00".

PAGE 4O,
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The.Test Director shall initial and date each test step as it is completed,

unless otherwise noted.

6.1 MIXER PUMP ORIENTATION SET-UP TEST

NOTE: The cover blocks must be off the AN-107 central pump pit to allow
visual verification of the mixer pump turntable rotation angle.

NOTE: Two-way radios will be required for communication between the AN-

07 central pump pit and the pump control building.
DV P/ﬂ‘ﬁ\ '

6.1.1 Visually CHECK to see that there are no obvious

3 otating.
V 8 @'lq‘_"(A ‘[.S‘uvw\awg‘ \:E.

T g, beesd et

in-tank video camera.

vty interferences (electrical cables or jumpers) in the pump
pit that would prevent the mixer pump turntable from

4\
7
0\/L//§§y6.{hi/ ENSURE electrical systems are powered up in accordance with

\DL/L//qo/"q the procedure of Section 5.7.

NOTE: The following step starts the mixer pump with an operating speed
_qf0of 0. The pump is being "started up", but the drive shaft is not
’4/34//4otating so no fluid is being pumped. The VFD has electrical contacts g
0

hat must be closed in order to enable mixer‘pumg turntable rotation,

3.8, VER) {\/ SR T ConTRRER, W in

i (g,l« 5 ye A EOST rok w0
,D(WW D E 1% pREZY™AND RELEASE “the WST-VFD-107 S.T.0.P. HAND pushbutton

and verify that the S.T7.0.P. screen value stays at "S.P.

_ < 0000.00".
‘m;)? -
° D v 6.1.5 VERIFY the VFD S.T.0.P. RUN LED is illuminated.

Note: During shop testing of the mixer pump, the vibration alarm Timit
could be exceeded when accelerating or decelerating the large mass of
the pump with the 1 Hp turntable motor. This is a normal occurance and
no cause for concern. If the Timit programmed into the vibration
digital indicator is exceeded, an interlock will turn off the turntable

21!
purposes; and clear alarms and interlocks.

fhotor (and the pump) and alarm located on ANN-008 will apnunciate. If
1imits are exceeded, record on TEST EXCEPTION sheet for information

6.1.6 ROTATE the mixer pump turntable ccw, via jog switch SW1, up
to limit switch LS2-CCW arm. During rotation, communicate
to ensure there are no electrical cable and/or jumper
interferences, and view the in-tank video camera to observe
for flexhose/riser interferences. Immediately stop

rotation if a problem is seen.

‘ﬁr PR v»‘ira&‘mﬂh \»\—“_grl‘fb{. %:%\f«rho\; aletm (3
A RTS8 T purd e ovdteom witkdie

&g

L L3O PosH IN WsTLyFD =107 @meRaENtY ST2F o VED cabivet. /5/54/95

. (G/z{/y C

ACUNENT MO, AfvaoN

WHC-SD-WM-ATP-155 0

" pack w0
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REPEAT the previous step except rotate turntable cw, via
jog switch SW1, up to limit switch LS1-CW arm.

NOTE: The following step orients the reference arrow on the pump

turntable with a known point on the mixer pump adaptor flange.

arrow (black with yellow background)

dischgrge nozzles within the tank.
s

%

DV 6.1.8

The
is on the same plane as the

SET the reference arrow on pump turntable, via jog switch
SW1, to the 90° mark on the pump adaptor flange.

s faspinf By L fhn byl (ot £ ).
€06 ENGINEER ///27/%’

NOTE: The following step sets the reference angle on the position
contrgller located in 241-AN-274 to 90.00 degress.

243
DV o5 1.9

PRESS AND RELEASE the M1890 position controller preset
pushbutton. Ensure that display reads 90.00.

NOTE: The next 2 steps set the limits of turntable rotation during

automatic operation.

Operating limits of rotation are 7° and 173°

(which correspond to 7.00 and 173.00 on the display).

DV 1 6.1.14

D\/lb’qu’/

6.1.15
-~

COG ENGINEER

VERIFY that the Autotech Corp. Reverse Single Preset
Module, RSPM, value is +OOZOg.

|glﬁ7-ﬂ5 .
VERIFY that the Autotech Corp. Forward Single Preset
Module, FSPM, value is +173,.0(£)é

VERIFY the Autotech Corp. PSSTtion Controller Scaling
Factor whole part is 43 and fractional is.qgé.

_VERIFY the position controller option numbé?'ﬁzﬁf4l.

VERIFY that the Autotech Corp. Position Controller Decimal
Point position is 2 places from the right.

PRESS AND RELEASE the Position Controller Select function
pushbutton until the LED next to POSITION ACTUAL is
i1luminated.

//Using jog switch SW1, ROTATE the pump turntable until the

position contraller angular readout is 0.00 £ 0.20 and
stop.

VERIFY that the turntable arrow points very close to the 0°
mark. Visual verification is acceptable. If the arrow
does not paint at the designated mark, note this on a TEST
EXCEPTION sheet.

[47 WHC-SD-WM=ATP-155 Q
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Note: Perform the next step only if the turntable arrow does NOT point
at the 0° mark. If step not performed, fill in N/A.

(AT ;

IE&‘ 6.1.18 CALIBRATE the position controller angle measurement vs. the
Do this by trial and
error, using jog switch SW1 to rotate the turntable from 0°
to 90° or 180°. Adjust position contreller scale factor as
required. Repeat until the readout consistently matches
Record the new
position controller scale factor below.

angle marks on the adaptor flange.

the angles indicated on the flange.

e Position controller scale factor }k/Vé—

o’
[> L//l 6.1.19 Using jog switch SW1, ROTATE the pump turntable until the
~ position controller angular readout is 180.00 % 0.20 and

,14’4\ stop.

. o ‘
[) b/l 6.1.20 VERIFY that the turntable arrow points very close ta the

180° mark. Visual verification is acceptable.

If the

arrow does not point at the designated mark, note this on a

TEST EXCEPTION sheet.
COG ENGINEER

Note: Perform the next step only if the turntable arrow does NOT point
at thg\LBO“ mark. If step not performed, fill in N/A.
<

AN

FJV%_\O 6.1.21 CALIBRATE the position controller angle measurement vs. the
Do this by trial and
error, using jog switch SW1 to rotate the turntable from
180° to 90° or 0°. Adjust position controiler scale factor
as required. Repeat until the readout consistently matches
. Record the new
a8 position controller scale factor below.

angle marks on the adaptor flange.

the angles indicated on the flange.

v

L/);/ Position controller scale factor 42/4——
éb 6.1.22

Using jog switch SW1, ROTATE the pump turntable until the
position controller angular readout is approximately 90.00.

CAUTION:

Autotech Corp. Position Controller.

The mixer pump manual position jog switch, SW1, is not to be
operated while the mixer pump is rotating under control of the
It is possible to
instantaneously reverse the direction of the mixer pump rotation

if this warning is not observed, which could cause mechanical

and/or electrical failure of the pump system.

| I IvRp———

DOGUAHT HO.

WHC~SD-WM=-ATP-155

nevaon.

PaGH HO.
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ation of the TB-2A

position controiler automatic rotation system. Four complete cycles
(reversals of the reversing motor) are required.

ARG

1
2 % o 6.1.23 PRESS AND RELEASE TB-2A WST-M-107 START SW2 pushbutton.

A €
ﬁ)ﬁ{ (©-Y5.1.24 VERIFY that the pump turntable is actually rotating

y O,vA/Kj
DV ©7%.1.25
14T
51
[>\// l 6.1.26 Visually VERIFY that the pump turntable stops very near the

/

“
I/"7 )

(direction is not important).

VERIFY that the position controller angular readout stops
at 7.00 £ 1.00 or 173.00 % 1.00, whichever is applicable.

s “mark or 173° mark, whichever is applicable. If not,
stop test and note on a TEST EXCEPTION sheet (position
controller may need to be recalibrated).

'7
[)\/ 6.1.27 VERIFY that after a few seconds delay, the turntable

—_—

Q

,-43 commences rotating in the opposite direction.

R
[)\//‘ 6.1.28 REPEAT the previous 3 steps until the automatic rotation

—_—

an

_system has traveled thru 4 complete cycles.

o 11"
L//«s.1.29 PRESS AND RELEASE TB-2A WST-M-107 STOP SW3 pushbutton and

VERIFY that the pump turntable stops rotating.

Note: The following steps test the function of the rotational
L/?vertnz;el limit switches, LS1-CW and LS2-CCW.
S .
VY Vs

——

/]/,l
1.30, PRESS AND RELEASE TB-2A WST-M~-107 START SW2 pushbutton.

VY
{) \?6.1.31 While the automatic rotation system is operating, MANUALLY’

ACTIVATE the LS1-CY arm and VERIFY that rotation stops.

Note: The previcus action should also stop mixer-pump operation.

2747
[> b/(O 6.1.32 VERIFY that VFD S.7.0.P. RUN LED is off.

TN ] 6277 4C
6)L/ v 2.1.33

(8

a5

PRESS AND RELEASE the VFD S.T.0.P. OFF pushbutton.

o-1 1"
K)(// l6.1.34 PRESS AND RELEASE the VFD S.T.0.P. HAND pushbutton and

“y

verify that the S.T.0.P. screen value indicates "S.P.

~ 0000.00".

DU v
6.1.35 VERIFY the VFD S.T.0.P. RUN LED is illuminated.
EEC e
O '06.1.35/PRESS AND RELEASE TB-2A WST-M-107 START SW2 pushbutton.
oV

-1742
‘0631.37 while the automatic rotation system is operating, MANUALLY

ACTIVATE the LS2-CCW arm and VERIFY that rotation stops.

ot %O, o a0 R0, j
‘ WHC-SD-WM-ATP-155 0 23 OF 38
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Note: The previous action should atso stop mixer pump operation.

0 1 N7»2,7<am
6.1.38 VERIFY that VFD S.T7.0.P. RUN LED is off.

6.2 ULTRASONIC TRANSDUCER PRE-MIXING BASELINE TESTS

NOTE: ISU - Iowa State University
0 (/ \O~2T 41
§.2.1 CONDUCT a brief pre-job meeting with cognizant ultrasonic
transducer equipment personnel (WHC contact to ISU and/or
__ISU engineers) to verify specifics of WHC support.
10—17-45 .
L/ 6.2.2 ENSURE electrical systems are powered up in accordance with

the procedure of Section 5.7.
[O- 27T

d b/ 6.2.3 PRESS AND RELEASE the VFD S.T.0.P. HAND pushbutton and
verify that the §.T.0.P. screen value indicates "S.P.
0000.00". '

L/ L7 .
D 6.2.4 As necessary, ROTATE the pump via jog switch SW1 to aliow
ISU to acquire data. Do not.rotate pump out of the 7° to
L/// (O~2 7 173° range identified on the position controller display.

D 3

6.2.5 PRESS AND RELEASE the VFD S.T7.0.P. OFF pushbutton after
test data is obtained.

6.3 FIELD INSTRUMENTATION ALARM TESTS

The Pit O7A Leak Detector and Tank 107-AN High Pressure interlock and
alarms are tested herein.

NOTE: Access to the AN-107 central pump pit is required to allow
testing of the Pit 07A Leak Detector.
u (0,-17—“\)— .
(3 6.3.1 ENSURE electrical systems are powered up in accordance with
' the procedure of Section 5.7. :

O l/ (of’?,’F‘Ci’_
6.3.2 PRESS AND RELEASE the VFD S.T.0.P. HAND pushbutton and
verify that the S.T.0.P. screen indicates "S.P. 0000.00".

YA
6.3.3 VERIFY the VFD S.T.0.P. RUN LED is illuminated.
(027 -y
i) L/ 6.3.4 "SHORT OUT" the Pit 07A Leak Detector probes.

NOTE: To "short out" the leak detector, place in a bucket of water for
example. Mixer pump operation should cease.

©-L1-4 N
!l Q 6.3.5 VERIFY that VFD $.T7.0.P. RUN LED is off.

[ WHC-SD-WM-ATP-155 v 0 | 24 OF 38 AJ
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6.3.6  VERIFY that ANN-008 alarm LED is flashing and audible horn
-ﬂ&is operating.

-21
PV E GESET et
) 6.3.7  ACKNOWLEDGE and RESET Beta Products annunciator, ANN-008.

NOTE: The AN-107 High Pressure alarm and interlock will be tested by
temporarily 1ifting a lead in 241-AN-274 building.

6.3.8 PRESS AND RELEASE the VFD S.T.0.P. OFF pushbutton.

6.3.9  PRESS AND RELEASE the VFD S.T.0.P. HAND pushbutton and
verify that the S.T.0.P. screen indicates "S.P. 0000.00".

6.3.10 VERIFY the VFD S.T.0.P. RUN LED is illuminated.

6.3.11 “"LIFT" ANN-107-2 inside TBX-AN-2C terminal TB4-1 from the
Tank 107-AN High Pressure alarm.

2 6.3.12 VERIFY that VFD S.T.0.P. RUN LED is off.

‘Q; D : 6.3.13 VERIFY that ANN-008 alarm LED is flashing and audible horn
is operating.

6.3.14 "RE-ATTACH" ANN-107-2 inside TBX-AN-2C terminal TB84-1 to
the Tank 107-AN High Pressure alarm.

6.3.15 ACKNOHLEDGE and RESET Beta Products annunciator, ANN-008.

~ 6.4 MIXER PUMP WATER FLUSH SYSTEM TEST

{ ¥ EEZ 9/ 6.4.1 VERIFY that interface piping (hose, fittings, pressure
gauge, flowmeter, etc.) listed in Section 4.1, TOOLS,
EQUIPMENT, AND SUPPLIES, is installed between AN farm raw
water supply, SW-V-129, and water flush piping inlet valve,

J t'yq WST-V-183.

1

Q> 6.4.2 VERIFY the following valve configuration. See Figure 7 for
sketch.

Note: Switches WST-HS-140G, WST-HS-141G, and WST-HS-142G operate
respectively valves WST-SOV-140G, WST-SOV-141G, and WST-SOV-1426G.

DOCULEGHT N0, weveion. + WAGE WO,

WHC-SD-WM-ATP=155 | i) it 25 OF 38
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INITIAL VALVE LINEUP
SW-V-129 CLOSED DV | wsT-v-183 OPEN DV
WST-SOV-140G | ENERGIZED WST-SOV-141G | ENERGIZED
(CLOSED) oV (CLOSED) DV
WST-SOV-142G | ENERGIZED V-VAC-BREAKER | CLOSED /
{CLOSED) oV . O

1309

oV o 6.4.3

Note: Flush the mixer pump inlet screen first.

- q5

{
07V Ve

D‘} {;)o-ﬁr
A

U b// 6.4.6

IR TRt

0V v 647

0{/‘ ,[.5u-51(/

ov-

/
v 6.4.10

6.4.5

v 6.4.8

(ﬂ‘} - ll-’$d*5’l/

v 6.4.9
-3

RECORD the following:

Read1ng1on flow totalizer, FQI-AN- 1, for AN farm service
te ted in th liafgs
water (loca e\g /}107; AN 5;rvi<e_wq v b? jj{ [/17/7>
FQI-AN-1 total _5—_4—}&&_&_ gallons
11=17-45
Reading on the flowmeter/totalizer Tocated in the water 1)u RS
flush system piping (see Figure 7).

Total o gallons

DE-ENERGIZE (OPEN) WST-SOV-1426G.
OPEN SW-V-129.
START stopwatch.

After about 1 minute, RECORD system pressure from
calibrated pressure gauge.

Water pressure while flushing inlet screen

After approximately 4 minutes have elapsed, ENERGIZE
(CLOSE) WST-SOV-142G.

STOP stopwatch. RECORD t1me elapsed below

Wl /7—,5

Time Elapsed - Inlet Screen FlushM 2 /

RECORD the following: 12895, 2 {"g
Bﬁb 1100 o4 ﬁ% .
ry 8
Reading on flow totalizer, FQI-AN-1, far AN farm fzgyice
ted th A—Evapcratif i
watar (located o, 53 Mg Ermoorsior). gy 17
FQI-AN-1 total ;23&éi§fz gallons

17-17-495
Reading on the f]owmeter/tota11zer Tocated in the water
flush system piping (see Figure 7).

WHC-SD-WM-ATP-155. | 0 260F38 |
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OJ - r-ya-q Total

Vsl

B

T - U de-q 5
v 6,4.13
- [TEe A
YT Teaa
O\}— 1-%0-9~

v 6.4.18
pu- "> -95"
v 5.4.16

'0‘/- 1~3a-9y"
v 6.4.17

Note: Flush the other pump discharge nozzle.

b,,, IS 5%
. 6.4.18

1 s
ol 'V 6.4.19

6.4.20
. O\;.llﬂd-m’

v san
0‘/— -y6-94§
6.4.22

o Ay
:I"Note: Flush one pump discharge nozzle.

v ez

RECORD pressure shown on the calibrated pressure gauge.

Service Water Pressure to Flush System {z g psig

29095
10 p%
12-545
sTacd of 2d runy

RECORD pressure shown on calibrated pressure gauge.
9 g psig

After 30 seconds have elapsed, ENERGIZE (CLOSE)
WST-SOV-1416.

DE-ENERGIZE (OPEN) WST-SOV-1416G.
START stopwatch. >

Water pressure while flushing

STOP stopwatch. RECORD time elapsed below.

Time Elapsed - Nozzle Flush _ 35 5&C
RECORD the following: Vb 12595 -~ 25495
e following: 5,‘,,, ﬁi :w 2

for AN farm service

Hef njifts

Reading on flow totalizer, FQI-AN-1,
water {located in W&z&t}gm&:
FQI-AN-1 total 522 Y7 gallons

Reading on the flowmeter/totalizer located in the water
flush system piping (see Figure 7). 1S

Total g i gallons 124.7 alfows
12-5-95

12-5-%

DE-ENERGIZE (OPEN) WST-SOV-140G.
START stopwatch.

RECORD pressure shown on calibrated pressure gauge. '14_9{
Water prassure while flushing ?5 ~_psig ,ol;
o
After 30 seconds have elapsed, ENERGIZE (CLOSE)
WST-SO0V-140G. -
12:57!

sToP stbpwatch. RECORD time elapsed below. ll/ZA/‘)S’ ]3,;2
Time Elapsed - Nozzle Flush 3o s4e 1:00 e

‘:- 0. ‘b . - 27 OF 38 J ye
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*/  6.4.23 RECORD the following:

.Reading on f]ow.totalizer, FQI-AN-1, for AN farm/servicg
water (located in mmm.ww afial1s

FQI-AN-1 total 511155 gallons

Reading on the flowmeter/totalizer tocated in the water

flush system piping (see Figure 7). 12-695 q 30/‘7§
Total S gallons /28:(031-\ llws

Dd'u—%?st?ijhe following steps prepare for hose detachment.
v 6.4.24 CLOSE AN farm water supply valve, SW-v-129.

0d- R :
«” ~ 6.4.25 DE-ENERGIZE WST-S0V-140G, WST-SOV-141G and WST-SOV-142G.
VERIFY the following valve configuration.

VALVE LINEUP AT BEGINNING OF HOSE DETACHMENT PROCEDURE

SH-V-129 CLOSED ~/ | Wsi-v-183 OPEN DV
WST-SOV-140G | DE-ENERGIZED WST-SOV-141G | DE-ENERGIZED -
(OPEN) > (OPEN) D %
WST-SOV-1426 | DE-ENERGIZED D‘/ V-VAC-BREAKER | CLOSED 0 /
(OPEN)
H-bo-gy

-
D L/ 6.4.26 RECORD pressure shown on the calibrated pressure gauga 12-59¢
-
- Flush System Pressure o psig L_Oﬁ
Note: The following step breaks the vacuum on the upper portion of the -
water flush system. Opening valve V-VAC-BREAKER, located at the
piping's highest alevation, will allow air to rush in thru the vacuum
breaker and relieve backpressure in the flush system, with the result
(e that water in the above-ground piping will drain into the tank.
pYde-qs
6.4.27 OPEN valve y-VAC-BREAKER.

L, e
\DV‘/ W5 4,28 After sufficient time for the water to drain, CLOSE valves
\/_ TR b V-VAC-BREAKER and WST-V-183.

§.4.29 VERIFY that the pressure shown on the calibrated pressure 12-5'7(

% {-3e-47  gauge is approximately 0 psig. W W"\

6.4.30 DETACH and set aside interface piping installed between ra
water supply, SW-V-129, and water flush inlet piping.

} N gy ——o —‘ o :
4 vy :
5 @2 L “WHC-SD-WM-ATP-155 \ 0 28 OF 38
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MIXER PUMP "BUMP" TEST

The purpose of this test is to verify that the mixer pump operates.
This will be confirmed by a brief test run of the pump.

T 25 “4%.5.1

DV -\2-5-455.5.2

DV (e-54555.3

DU~ '\’5_'4

DU~ 12-5-9576.5.5

DY 12:59%.5.6

—

DY -1-f

pY st

G5
6.5.7

s
6.5.8

OBTAIN VERBAL CONFIRMATION that [owa State engineers have
ultrasonic transducer equipment set-up in 241-AN-271 and
have acquired their baseline data. (Contact: Rich Hand, WHC
Retrieval Eng.)

RECORD waste temperatures from selector switch WST-SS-107A,
Positions 2 thru 19 (located in 241-AN-271):

Position 2 °F Position 11 QZQ °F
Position 3 °F _Position 12 % °F
Position 4 °F Position 13 °F
Position 5 °F Position 14__&5 °F
Position 6 °F Position 15 °F
Position 7 6 °F Position 16 °F
Position 8 °F Position 17 °F
Position 9 °F Position 18_23.5 °F
position 10 °F Position 19 é);f °F
RECORD baseline values for the following: Uqﬁfﬁj

Tank AN-107 primary tank pressure _-52157
Read red pen on chart recorder. (WST-PR-107)
e

AN farm primary stack flowrate e /5

(DPI-28)

AN farm primary stack NH concentration _50 ppm
(requires an Industrial ﬁygenist) 0% (e

ENSURE electrical systems are powered'up in accordance with
the procedure of Section 5.7.

Prepare to VIEW AND RECORD the mixer pump operation with
the in-tank video camera.

PRESS AND RELEASE the VFD S.T.0.P. HAND pushbutton and
verify that the S.T.0.P. screen indicates "S.P. 0000.00".

ROTATE the turntable via jog switch SW1 to approximately
90.00 as indicated on the TB-2A position controller
display.

oOn the MIXER PUMP "BUMP" TEST DATA SHEET, RECORD baseline
values for mixer pump strain, vibration, and motor
temperature as shown on TB-1A. RECORD motor moisture

DOCUMNT . -  atveom. | racE NO.
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pv- 1%

indication as indicated on ANN-008. (Record 0 for motor
speed, power, and current) '

Note: The water flush system solenoid valves close when energized. The
valves should always be shut during mixer pump operation as they
provide an extra barrier against waste backflow. See Figure 7.
- .
1 KS 9  ENERGIZE (CLOSE) solenoid valves WST-SOV-140G, WST-SOV-
141G, and WST-S0V-142G.

NOTE: The following steps prepare the VFD for mixer pump start with an
operating speed of 400 rpm.

DV -125-475.5.10 PRESS AND RELEASE the VFD S.T.0.P. OFF pushbutton.

W R
v

[~5-9%.5.11 PRESS AND RELEASE the VFD S.T.0.P. SPEED SET pushbutton.

Fl‘f'6.5.12 PRESS AND RELEASE the VFD S.T7.0.P. 10S pushbutton.

DV -12-59 5.13 PRESS AND HOLD the VFD S.T.0.P. UP ARROW pushbutton until

the screen indicates "S.T. 0400.00".
_r-93
12-5"%%5 14 PRESS AND RELEASE the VFD S.T.0.P. SPEED pushbutton and -

Y-

verify that the VFD S.T.0.P. indicates "S.P. 0000.00".

N
iDU V28 6.5.15 VERIFY that all VFD S.T.0.P. LED's are off.

NOTE: This test is a "bump" and therefore of short duration
(approximately 30 seconds). READ AND PREPARE FOR THE NEXT 9 STEPS
BEFORE CONTINUING THE PROCEDURE.

NOTE: Operating limits have been programmed into the mixer pump strain,
v1brat1on, and motor temperature digital indicators. The values are
given in Appendix A. If limits are exceeded, interlocks will shut off
the pump and alarms located in ANN-008 will annunciate. If limits are
exceeded, record on a TEST EXCEPTION sheet.

DU -85 5 16 START stopwatch.

1) v -

Dv-
z>u

Dv-

12-5-§.5.17 PRESS AND RELEASE the VFD S.T.0.P. HAND pushbutton and

verify that the S.T.0.P. screen value increases from "S.P.
0000.00" to "S.P. 0400.00".

'z’>‘*6 5.18 VERIFY the VFD S.T.0.P. RUN LED is illuminated.
1253 5,19 PRESS AND RELEASE the VFD 5.T.0.P. M AMPS pushbutton.

Record this value on the MIXER PUMP “BUMP" TEST DATA SHEET

DV - (2-S5-% 5 55 pRESS AND RELEASE the VFD $.T.0.P. KILOWATTS pushbutton.

Record this value on the MIXER PUMP "BUMP" TEST DATA SHEET

BOCULENT MO, eviOn.
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D‘}"’L-?‘fé.s.ZI Record the values of mixer pump strain, vibration, and
motor temperature on the MIXER PUMP "BUMP" TEST DATA SHEET.

m. o AT : -
DUV 56 'S 27 PRESS AND RELEASE the VED S.T.0.P. OFF pushbutton.
DU-12-5-875.23 VERIFY the VFD S.T.0.P. indicates "S.P. 0000.00".

ig&}..rl-§11§?5_z4 STOP stopwatch. RECORD time elapsed below.
Duration of mixer pump operation L ) oea.

=95
D125 25 pusH IN the WST-VFD-107 EMERGENCY STOP push-pull operator
__ on the mixer pump 75 HP VSD cabinet.
PV- 543 )
6.5.26 DE-ENERGIZE solenoid valves WST-SOV-140G, WST-SOV-141G, and
WST-SOV-1426G.

s-ats

VV-12 >6.5.27 On the MIXER PUMP "BUMP" TEST DATA SHEET, RECORD the values
of mixer pump strain, vibration, and motor temperature
shown on TB-1A. RECORD motor moisture indication as
indicated on ANN-008. (Record 0 for motor speed, power,
and current)

DV 12/57 “y . :
6.5.28 RECORD values for the following:

Tank AN-107 primary tank pressure. -0 77?/

Read red pen on chart recorder. (WST-PR-107)

Tank AN-107 peak primary tank pressure during pump bump
Read red pen on chart recorder. (WST-PR-107) — AL ’75/

AN farm primary stack NHﬁ concentration é—@ [ddid!

(requires an Industrial Hygenist)

—~— 5" ~
PVhIR-S %.5.29 OPEN a1l breakers in EDS-DP-108 panelboard, except for:

Main Breaker
CKT #8: WST-XFMR-107 15 KVA Transformer

o "\Z'f'?é._SJO OPEN all breakers in EDS-DP-109 panelboard, except for:

Main Breaker
CKT #6: Camera Equipment, Building 241-AN-274
CKT #8: Camera Equipment - Field
DU~1rmo g KT#1 And KTHZ oper also  12/5/95 Lo
?.5.31 ENSURE building 241-AN-274 is returned to a safe and stable
: state before ending test.

DOCHNAINT %O
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MIXER PUMP "BUMP" TEST DATA SHEET DATE_(2-5-95
5N-HAZLETON TYPE "SSB/MIXING” pUMP, SERIAL NO. N-20801
Time 7 Reéorder Materd |+ Moturb-‘,, i Purp i .‘_ﬁotcr’ﬁi . .S:t;'a‘inf'/:’
“Initfals speed. Current. - |. Vibration [\ " Temp. “Unbatance
z ¢epm), camps) i L7 (in/edi |7 Ry Load g
i AT AR5 TR ATl s [4-) 2% T
o 0 0 027 |- 1062 | -34 NO
9.9 15 | 225 | G| w06H |235 | WO
) o o 027 | 1. B | “34 | NO
ity = 1.4.

1. Tank 241-AN-107 estimated specific grav

Data Recorders: Print

) A Lesh 7595

name, Sign name, Date

¥ See 6740(4/7[/'0»4

C WHC-SD-WM=AT

#/

CACUMENT NO.
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APPENDIX A - MIXER PUMP OPERATING CRITERIA
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MIXER PUMP OPERATING CRITERIA

Below is the expected operating range and limiting values for instrumentation
when the mixer pump operates in Tank AN-107:

Parameter. | Expected imits'/ Comments
R .- Operating: Range |: : i
Pump Motor Current 0-89 amps 89 amps !
M AMPS :
Purip Vibration < 0.28 in/sec 0.65 in/sec ?
TB-1A DI-2
Motor Power 0-53.9 kW 55.9 kW 3
KILOWATTS (72 HP) (75 HP)
Pump Motor Temperature 50-200°F 240°F ¢
T8-1A DI-3
pump Support Column < 100 1b + 2000 1b B
Unbalanced Load
T8-1A DI-1
Moisture (motor) None Any moisture reading is
ANN-008 cause for concern

Full load amperage of 89 amps does not include 1.15 motor service factor.

Velacity value of 0.28 in/s corresponds to displacement of 3 mil. Limit value of 0.65 in/s is
dictated by start/stop accelerstion/decateration of the large cantilevered pump mass by the 1HP
turntable rotation motor.

The pump was designed for fluid with specific gravity of 1.4. 1f waste sp gr > 1.4, then
operation at 100% speed (1800 rpm) coutd result in motor horsepower exceeding limit.

The heat load from the mixer pump to the waste Wwill be a maximum of 3183 BTU/min. (equivalent to

75 HP).

OCUMESHT NO. o . PAGE MO
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EXCEPTION SHEET NUMBER

Procedure Step: Make copies of this page as necessary.

Description of Problem:

Sce APPENDIX R
of WHe-5D-WM-ATR-1SS

Exception Resolution:

Test Director

AN Tank Farm Cognizant Engineer
QA/QC

Note: Safety and Equipment Cognizant Engineer signatures may not be required per AN Tank Farm Cognizant
Engineer's direction, N/A space if not applicable.

Equipment Cognizant Engineer

Safety

DOCUMENT NO. REVISION, PAGENG:
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APPENDIX C - TEST EXECUTION/APPROVAL SHEET
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TEST EXECUTION/APPROVAL SHEET
WHC-SD-WM-ATP-155
Signature below indicates concurrence with the following: -

The objectives delineated in Section 1.3 of this procedure have been
achieved.

A1l recorded test exceptions have been resolved, the resolutions
approved, and any necessary retesting completed.

Approved by: //j) /////
Test Director / /// 3 // [2- (¥ Fs
e

V4/f:;;zizi;af;ff/CZZQ;éggi,,;gg/Qéyég;

AN Tank Farm Cognizant Enginei

AN Tank Farm Cognizant Manager //?%pr’ /éﬁlé/éiS“

Quality Assurance /4&>f2$} CZ%~‘Q1€ZL"_"-'ﬂ 4/17{itﬂ
7 (Eroenrer

WHC-SO-WMcATP-155. | o [ 38 0F 38
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EXCEPTION SHEET NUMBER 1
Procedure Step: 6.5.21 Make copies of this page as necessary.
Description of Problem:

Pump vibration indication exceeds Timit (0.65 in/s) when the mixer pump is

operated. Also, the at-rest vibration indication is approximately 0.27 in/s

instead of the anticipated 0.0 in/s.

Note: To facilitate troubleshooting, the lead from the vibration monitor to

mixer pump interlock was lifted to prevent automatic mixer pump shutdown due

to vibration overscale.

Exception Resolution:

All _attempts to obtain "good" data from the vibration instrumentation failed.

The resolution is to reject and not use the faulty mixer pump vibration data.

The impact to the Caustic Addition Project is the possible loss of forewarning

to excessive pump vibration which could lead to premature bearing wear and

equipment fajlure. Note that vibration indication can not prevent mixer pump

failure. There is no impact to tank safety.

Suspected Causes: The at-rest (mixer pump not operating) indication of 0.27

in/s is suspected to be caused by a ground loop circuit, which can be

difficult to find. Accelerometers are relatively sensitive so they may be

especially prone to ground loop circuits. Electromagnetic interference from

the mixer pump variable frequency drive (VFD) is suspected to play a role

during_pump operation. _After the variable frequency drive starts the pump,

36 0F 38
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EXCEPTION SHEET NUMBER 1
Procedure Step: 6.5.21 Make copies of this page as necessary.

the_vibration reading bounces around between 0.0 and 0.5 in/s _before it shoots
off-scale.

~—.——=rdall.

History: Falsely high vibration readings durin VFD operation weré first noted
during shop testing (see WHC-SD~WM-TRP-2722 where it was proven that actua)l

pump vibration levels were the same whether run with VED or 'across-the-line’

no VFD). After extensive troubleshooting and discussions_with technical
experts, it was theorized that VFD-induced electromagnetic interference due to
the power cable's close roximity to the vibration cable was source of the
falsely high vibration readings. To attempt to solve the problem, the
existing vibration cable was cut off where it exited the mixer pump rotational
turntable and Teft in the pum column. A new vibration cable was attached to
the accelerometer (see WHC~SD-WM-ATR-144) and run entirely outside the column.
Unfortunately, both time and funding constraints prevented a mixer pump yun-in
retest. The vibration equipment was tested for continuity and response (hit
pump with hammer and verified that needle on vibration analyzer moved),
vely proven that the probiem was solved.

however that did not conclusi

Test Director 7. 7=

AN Tank Farm Cognizant Engineer kdxﬂlg-AS A —
E v WEGEmA
QA/QC 7 Rl =Y~

Note: Safety and Equipment Cognizant Engineer signatures may not be required per AN Tank Farm Cognizant
Engineer's direction, N/a space if not applicable.
"
Equipment Cognizant Engineer ng M%; SZ{(’QQ
Safety AZ z{‘&
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EXCEPTION SHEET NUMBER 2
Procedure Step: 6.5.21 Make copies of this page as necessary.

Description of Problem:

Operation of the mixer pump variable speed controller causes interference to

the in-tank video camera image. Analysis of the camera system power supply

and S-VHS signal was performed at the camera master control location. The

camera power supply showed large amplitude spikes (noise) on both the neutral

and_ground leads. and also being radiated from the motor controller. However,

temporarily changing the camera power to an independent supply produced no

noticable improvement. Isolation and separation of the AC supply and camera

cables_at the master control location also produced no noticable improvement.

On the S$-VHS waveform the sync pulses are clean (interference free) and the

noise is in the signal components only, this indicates the interference is

added prior to processing which takes place at the local control console. It

now seems likely that the problem is caused by noise from the power supply to

the camera system lights being inductively transferred to the video cable

between the lgcal control console and the camera.

Exception Resolution:

The image distortion is not severe. The image is acceptable for monitoring

deflection of the thermocouple tree during the mixer pump OTP. This exception

can be closed out for purposes of acceptance of the 75 hp mixer pump field

ATP. Resolution of this problem will take place during performance of the

mixer pump QTP.

Test Director ,¢;4u.;j\:__‘(:;;5;

AN Tank Fara Cognizant Engineer k*)~!2~y\—«f A Al —

PAGE WO,
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EXCEPTION SHEET NUMBER 2
Procedure Step: 6.5.21 Make copies of this page as necessary.

I 2NN I TS
WO L 2y 3-y-5¢

Note: Safety and Equipment Cognizant Engineer signatures may not be required per AN Tank Farm Cognizant
Engineer's direction, N/A space if not applicable.

Equipment Cognizant Engineer

Safety N/A

DICUMENT NO. REVigion
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5.0 PRE-TEST CHECKS

The Test Director shall initial and date the space provided after performance
of each step, unless otherwise noted.

L 5.1
£
L 5.2

;»lj"m
MA K4Cs.3
2/igkac

MA IKHC5.4

2/15/9¢

A pre-job ATP meeting has been conducted with the test
participants.

VERIFY that all safety requirements, radiation and contamination
control requirements, instrument calibrations, tools, and other
prerequisites of this procedure have been met.

Visually VERIFY that ‘there js no damage to any external
electrical cables in the central pump pit.

VERIFY that Tabels on the mixer pump turntable and flange, and
within the pump pit conform with those shown on H-2-85573,
Sheets 6 and 16 (ECN 621953).

COG ENGINEER

MA K4(s.s
1s/1¢

T 56
i (4
5.7

OBTAIN VERBAL CONFIRMATION that Iowa State engineers have
ultrasonic transducer equipment installed in 241-AN-271.
(Contact: Rich Hand, WHC Retrieval Eng.)

ENSURE the WST-VFD-107 EMERGENCY STOP push-pull operator on the
mixer pump 75 HP VSD cabinet is pushed IN.

The following subsection is the procedure for powering up the
mixer pump and the 241-AN-274 building electrical equipment.

5.7.1 ENSURE the WST-VFD-107 EMERGENCY STOP push-pull operator on

the west exterior wall of the 241-AN-274 buiiding is pulled
ouT. t

< ,; ; 5.7.2  ENSURE the WST-VFD-107 EMERGENCY STOP push-pull operator on

the safety switch rack by pump pit 241-AN-07A is pulled
ouT. :

/V& 5.7.3 ENSURE switch WST-DS-116, 75 HP MOTOR DISCONNECT SWITCH,
PR

Tocated on the safety switch rack by pump pit 241-AN-07A is
CLOSED.

5.7.4 ENSURE switch WST-DS-115, located on the safety switch rack

by pump pit 241-AN-07A is CLOSED.

5.7.5 ENSURE disconnect switch EDS-DS-114, located on the south

exterior wall of the 241-AN-271 instrument building is
CLOSED.

{AAVWHC—SD—WM—ATP-IBS 0 18 OF 38
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'/ch, 5.7.6

ENSURE the following breakers in panelboard EDS-DP-108 are
CLOSED.

Main Breaker
. CKT #1: WST-VFD-107 Variable Frequency Drive 75 HP Motor
* CKT #2: WST-M-107 Rotation 1 HP Motor

2 15 7@
: CKT
;' g 5.7.7
2-/5‘ﬂQ

#8: WST-XFMR-107 15 KVA Transformer

ENSURE the following breakers in panelboard EDS-DP-109 are
CLOSED.

Main Breaker

CKT
CKT
CKT
CKY
CKT
CKT
CKT
CKT
CKT
CKT

#1: TB-1A Mixer Pump Instrumentation Cabinet
#2: TB-2A 1 HP Position Controller Cabinet

#4: ANN-008 and ANN-009 Annunciator Panels

#6: Camera Equipment, Building 241-AN-274

#7: Building 241-AN-274 Indoor Receptacles

#8: Camera Equipment - Field

#9: Building 241-AN-274 GFI OQutdoor Receptacle
#10: Camera Equipment Rack GFI Receptacle

#11: Buiiding 241-AN-274 Lights

#12: Building 241-AN-274 Heater/Air Conditioner

NOTE: S.T.0.P. stands for SoftTouch Operator Panel. S.T.0.P. is the
Eaton Corp. Variable Frequency Drive operater interface. See CVI 22570
for more information.

//Z 5.7.8
275 9¢C
oL 5.7.9

2415 -9¢
_i 5.7.10

2-15- 7
% 5.7.11
T saaa

9-15-70

5.7.12

PULL OUT the WST-VFD-107 EMERGENCY STOP push-pull operator
on the mixer pump 75 HP VSD cabinet.

PRESS AND RELEASE the WST-VFD-107 S.7.0.P. OFF button.

PRESS AND RELEASE the WST-VFD-107 S.T.0.P. SPEED SET
pushbutton.

PRESS AND RELEASE the WST-VFD-107 S.T.0.P. 10S pushbutton.

PRESS AND HOLD the WST-VFD-107 S.T.0.P. DOWN ARROW until
the S.7.0.P. screen indicates "S.T. 0000.00".

PRESS AND RELEASE the WST-VFD-107 S.7.0.P. SPEED pushbutton
and verify that the S.T.0.P. screen indicates "S.P.
0000.00".

'DOCUNKNT NO. AEVISION PAGE 8O,
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6.3.6 VERIFY that ANN-008 alarm LED is flashing and audible horn
is operating.
6.3.7 ACKNOWLEDGE and RESET Beta Products annunciator, ANN-008.

MR
Kl
z15hé
6.4
A Z

6.3.8
6.3.9

6.3.10
6.3.11

6.3.15

NOTE: The AN-107 High Pressure alarm and interlock will be tested by
temporarily 1ifting a lead in 241-AN-274 building.

PRESS AND RELEASE the VFD S.T.0.P. OFF pushbutton.

PRESS AND RELEASE the VFD S.T.0.P. HAND pushbutton and
verify that the S.T.0.P. screen indicates "S.P. 0000.00".

VERIFY the VFD S.T.0.P. RUN LED is illuminated.

YLIFT" ANN-107-2 inside TBX-AN-2C terminal TB4-1 from the
Tank 107-AN High Pressure alarm.

VERIFY that VFD S.T.0.P. RUN LED is off.

VERIFY that ANN-008 alarm LED is flashing and audible horn
is operating.

"RE~ATTACH" ANN-107-2 inside TBX-AN-2C terminal TB4-1 to
the Tank 107-AN High Pressure alarm.

ACKNOWLEDGE and RESET Beta Products annunciator, ANN-008.

MIXER PUMP WATER FLUSH SYSTEM TEST

6.4.1

6.4.2

VERIFY that interface piping (hose, fittings, pressure
gauge, flowmeter, etc.) listed in Section 4.1, TOOLS,
EQUIPMENT, AND SUPPLIES, is installed between'AN farm raw
water supply, SW-V-129, and water flush piping inlet valve,
WST-V-183.

VERIFY the following valve configuration. See Figure 7 for
sketch.

Note: Switches WST-HS-140G, WST-HS-141G, and WST-HS-142G operate
vespectively valves WST-SOV-140G, WST-SOV-141G, and WST-SOV-142G.

"DOCUMENT NO. l REVISION
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INITIAL VALVE LINEUP
SW-V-129 CLOSED “ WST-V-183 OPEN 24
WST-SOV-140G | ENERGIZED .~ § WST-s0v-1416 ENERGIZED s
(CLOSED) (CLOSED) )
WST-SOV-142G | ENERGIZED D/I'V—VAC—BREAKER CLOSED e
(CLOSED)
2 *;: 6.4.3 RECORD the following:
2-r5 1 T

Reading on flow totalizer, FQI-AN-1, for AN farm service
water {lecated—in-the-242—AEvaporater). K4C o/15/7€

FQI-AN-1 total _S 73S 7 gallons

Reading on the flowmeter/totalizer located in the water

flush system pipig_g (see Figure 7).
7 &

Total 22O gallons 2 2

2nd

Note: Flush the mixer pump inlet screen first.

(77;2‘ 6.4.4

=75

2 6.4.5
2~ 556
6.4.6

: [
. 6.4.7
215 T

(::R? 6.4.8
2+ g [A
< 6.4.9

i

2 -7C

(. 6.4.10
2.5- 9l

DE-ENERGIZE (OPEN) WST-SOV-142G.

OPEN SW-V-129.

START stopwatch.

After about 1 minute, RECORD system pressure from

calibrated pressure gauge. s e

Water pressure while flushing inlet screen /3 s 730

After approximately 4 minutes have elapsed, ENERGIZE
(CLOSE) WST-SOV-1426G.

STOP stopwatch. RECORD time elapsed below. , Foum
Time Elapsed - Inlet Screen Flush s
RECORD the following:

Reading on flow totalizer, FQI-AN-1, for AN farm service
water i = . . C 2/Is)ié

FQI-AN-1 total Al [’2 gallons

Reading on the flowmeter/totalizer located in the water
flush system piping (see Figure 7).
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~
(=33

.4.16 STOP stopwatch. RECORD time elapsed below.

r&l/ ot
Total _R O gallons 250

.4.11 RECORD pressure shown on the calibrated pressure gauge.

12 ERT
Service Water Pressure to Flush System 3572/ psig

: Flush one pump discharge nozzle.
.4.12 DE-ENERGIZE (OPEN) WST-SOV-1416.
.4.13 START stopwatch.

.4.14 RECORD pressure shown on calibrated pressure. gauge

2n0
———

// ;g
Water pressure while flushing _/3.5 S psig

.4.15 After 30 seconds have elapsed, ENERGIZE (CLOSE)

WST-S0V-1416.

’i/ ri 2’2—2
Time Elapsed - Nozzle Flush _.S—

.4.17 RECORD the following:

Reading on flow totalizer, FQI-AN-1, for AN farm service
water.(_loca.t,ed—m—%ﬂ—A—Bf&pwﬁw-)— HHYC 2/15/5&

FQI-AN-1 total ___ A7/ gallons

Reading on the f1owmeter/tota11zer located in the water
flush system p1p1ng (see Figure 7).

el Y
Co. 2
Total 2'2 gallons zl )

: Flush the other pump discharge nozzle.
.4.18 DE-ENERGIZE (OPEN) WST-SOV-140G.
.4.19 START stopwatch.

.4.20 RECORD pressure shown on calibrated press;lﬁe gauge.

(;'L
Water pressure while flushing _/Z22 psig

.4.21 After 30 seconds have elapsed, ENERGIZE (CLOSE)

WST-SOV-140G.

.4.22 STOP stopwatch. RECORD time elapsed be]ow

T z29
Time E]apsed - Nozzle Flush g

HNF
WHE-SD-WM-ATR-155
Rev.0
Page B-10
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A

i« 6.4.23 RECORD the following:

21T 76
Reading on flow totalizer, FQI-AN-1, for AN farm service
water i = L KEC e ISRE

FQI-AN-1 total _5/ 407 = gallons

Reading on the flowmeter/totalizer located in the water
flush system piping (see Figure 7).

Total 226G -2 qallons
Note: The following steps prepare for hose detachment.

‘ 6.4.24 CLOSE AN farm water supply valve, SW-V-129.
Zéf_ 6.4.25 DE-ENERGIZE WST-SOV-140G, WST-SOV-141G and WST-SOV-142G.
2 155 VERIFY the following valve configuration.
VALVE LINEUP AT BEGINNING OF HOSE DETACHMENT PROCEDURE
SW-V-129 CLOSED V) wst-v-183 OPEN [~
e

WST-SOV-140G | DE-ENERGIZED | || WST-SOV-141G | DE-ENERGIZED
(OPEN) (OPEN)

WST-SOV-142G | DE-ENERGIZED V-VAC-BREAKER | CLOSED %
(OPEN) {1

(//2 6.4.26 RECORD pressure shown on the calibrated pressure gauge.

-5 76 .
Flush System Pressure « psig

Note: The following step breaks the vacuum on the upper portion of the
water flush system. Opening valve V-VAC-BREAKER, Tocated at the
piping's highest elevation, will allow air to rush in thru the vacuum
breaker and relieve backpressure in the fiush system, with the result
that water in the above-ground piping will drain into the tank.

‘,/'—'Z 6.4.27 OPEN valve V-VAC-BREAKER.

?_.;_3’_

_a 6.4.28 After sufficient time for the water to drain, CLOSE valves
2-15-96 V-VAC-BREAKER and WST-V-183.

e 6.4.29 VERIFY that the pressure shown on the calibrated pressure
215 gauge is approximately 0 psig.

/Q 6.4.30 DETACH and set aside interface piping installed between raw
215 -9 water supply, SW-V-129, and water flush inlet piping.
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6.5  MIXER PUMP "BUMP" TEST

The purpose of this test is to verify that the mixer pump operates.
This will be confirmed by a brief test run of the pump.

%%6.5.1 OBTAIN VERBAL CONFIRMATION that Jowa State engineers have
BlE ultrasonic transducer equipment set-up in 241-AN-271 and
have acquired their baseline data. {Contact: Rich Hand, WHC
Retrieval Eng.)

,U@ ngCﬁ.S.Z RECORD waste temperatures from selector switch WST-SS5-107A,

1/,5/% Positions 2 thru 19 (located in 241-AN-271):
Position 2 °F Position 11 °F
Position 3 °F Position 12 °F
Position 4 °F Position 13 °F
Position 5 °F Position 14 °F
Position 6 °F Position 15 °F
Position 7 °F Position 16 °F
Position 8 °F Position 17 °F
Position 9 °F Position 18 °F
Position 10 °F Position 19 °F
Al 6.5.3 RECORD baseline values for the following:
21990

Tank AN-107 primary tank pressure ~ £ -/ .
Read red pen on chart recorder. (WST-PR-107)

AN farm primary stack flowrate /A KA ( 2/’5/‘7[
(DP1-28)
vorkildin  Hamunlde gas (FL) and organic
)07—AN #arm primaryystaek NHyqconcentration A
"K é (reginres an Industr1a1 ilygemst Tahke m urem “l‘s m the
lf

+ro je XN
o€ ’/mﬁ'zy ﬁyms 5 &F&&"ﬁp‘rqnpﬁccor ande %1“&;‘3

25 7b the procedure of Section 5. 7 Y mﬁf\
"
. : ; ceco ewary
CiZ 6.5.5 Prepare to VIEW AND RECORD the mixer pump operation with  gwindtes on
2-r5- 96 the in-tank video camera. JI-5 dvcing
The W‘?\o}\
. 6.5.6 PRESS AND RELEASE the VFD S.T.0.P. HAND pushbutton and }ii”&o%mm
25 7¢ verify that the S.T.0.P. screen indicates "S.P. 0000.00". o opn
(,r? 6.5.7 ROTATE the turntable via jog switch SW1 to approximately
24596 90.00 as indicated on the TB-2A position.controller
display.
E (@ 6.5.8 On the MIXER PUMP "BUMP" TEST DATA SHEET, RECORD baseline
2-15790 values for mixer pump strain, vibration, and motor

temperature as shown on TB- 1A. RECORD motor moisture
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indication as indicated on ANN-008. (Record O for motor
speed, power, and current)

Note: The water flush system solenoid valves close when energized. The '
valves should always be shut during mixer pump operation as they
provide an extra barrier against waste backflow. See Figure 7.

//Ei 6.5.9 ENERGIZE (CLOSE) solenoid valves WST-SOV-140G, WST-SOV-
2~/5-96 141G, and WST-SOV-142G.

NOTE: The following steps prepare the VFD for mixer pump start with an
operating speed of 400 rpm. .

6.5.10 PRESS AND RELEASE the VFD S.T.0.P. OFF pushbutton.
6.5.11 PRESS AND RELEASE the VFD S.T.0.P. SPEED SET pushbutton.

pya 6.5.12 PRESS AND RELEASE the VFD $.T.0.P. 10S pushbutton.

6.5.13 PRESS AND HOLD the VFD S.T.0.P. UP ARROW pushbutton until
the screen indicates "S.T. 0400.00".

/'E 6.5.14 PRESS AND RELEASE the VFD S.T.0.P. SPEED pushbutton and

2089

R

¢ verify that the VFD S.T.0.P. indicates "S.P. 0000.00".

6.5.15 VERIFY that all VFD S.T.0.P. LED's are off.
¢
NOTE: This test is a "bump” and therefore of short duration
(approximately 30 seconds). READ AND PREPARE FOR THE NEXT 9 STEPS
BEFORE CONTINUING THE PROCEDURE.

NOTE: Operating limits have been programmed into the mixer pump strain,
vibration, and motor temperature digital indicators. The values are
given in Appendix A. If limits are exceeded, interlocks will shut off
the pump and alarms located in ANN-008 will annunciate. If Timits are
exceeded, record on a TEST EXCEPTION sheet.

6.5.16 START stopwatch.

2~ 1594

6.5.17 PRESS AND RELEASE the VFD S.7.0.P. HAND pushbutton and

2~ ) 5710 verify that the S.T.0.P. screen value increases from "S.P.

wK

0000.00" to "S.P. 0400.00".
6.5.18 VERIFY the VFD S.T.0.P. RUN LED is illuminated.

2-73-3F
727/ 6.5.19 PRESS AND RELEASE the VFD S.T.0.P. M AMPS pushbutton.
2-/5- 0t Record this value on the MIXER PUMP "BUMP" TEST DATA SHEET

;;;;2 6.5.20 PRESS AND RELEASE the VFD S.T.0.P. KILOWATTS pushbutton.
2- /5294 Record this value on the MIXER PUMP "BUMP" TEST DATA SHEET

DOCUMENY NO. REVIRION PAGE NO.
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;% 6.5.21 Record the values of mixer pump strain, vibration, and
25~ Sl motor temperature on the MIXER PUMP "BUMP" TEST DATA SHEET.

(—Zy 6.5.22 PRESS AND RELEASE the VFD S.T.0.P. OFF pushbutton.
6.5.23 VERIFY the VFD S.T.0.P. indicates "S.P. 0000.00".

zr:rf /N )

Rg‘% 6.5.24 STOP stopwatch. RECORD time elapsed below. pernC
Duration of mixer pump operation _QL; ’7’:07 €5

/,Z 6.5.25 PUSH IN the WST-VFD-107 EMERGENCY STOP push-pull operator

pyreA on the mixer pump 75 HP VSD cabinet.

4/2 6.5.26 DE-ENERGIZE solenoid valves WST-S0V-140G, WST-SOV-141G, and
2~ 5-p WST-S0V-142G.

;,2 6.5.27 On the MIXER PUMP "BUMP" TEST DATA SHEET, RECORD the values
RIS -5 of mixer pump strain, vibration, and motor temperature
shown on TB-1A. RECORD motor moisture indication as
indicated on ANN-008. (Record 0 for motor speed, power,
and current)

/; 6.5.28 RECORD values for the following:
275-FC . N
Tank AN-107 primary tank pressure. - 2./

Read red pen on chart recorder. (WST-PR-107)

Tank AN-107 peak primary tank pressure during pump bump
Read red pen on chart recorder. (WST-PR-107) - 2./ "
Llamwalole gus (WFL) and argaui
}( Io'7~ AN#&m pmmgr'))i";{-aek NHs, cz;;:entraatwn ne argaaic
(requires an Industrial ilygemst) Rewnd resulte an™rE,

C 6.5.29 OPEN all breakers in EDS-DP-108 panelboard, except for:

<{15/46
: Main Breaker

CKT #8: WST-XFMR-107 15 KVA Transformer

P/A K%Lc 6.5.30 OPEN all breakers in EDS-DP-109 panelboard, except for:
A
7//1510[ - Main Breaker
CKT #6: Camera Equipment, Building 241-AN-274
CKT #8: Camera Equipment - F1e1d

4 . KT#I SCKTHRIL + OKTF Kéc =/islac
17 6 5.31 ENSURE building 241-AN- 274 is returned to a safe and stable
j.o/,_ 90 state before ending test.
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MIXER PUMP "BUMP" TEST DATA SHEET DATE 2- 75— 26
5N-HAZLETON TYPE "SSB/MIXING" PUMP, SERIAL NO. N-20801
Time / Recorder Motor Motor Motor Pump Motor Strain / Met-or
Initials Speed Power Current Vibration Temp. Unbalance Moisture
(rpm) (kW) (amps) (in/s) C°F) l(-?sr)i (yes/no)
52| O o | zk| /e75] -35 | e
T — 7 3
5YS /7 ?/”’ 2252 | 22/ |oveRsen] oo | -2z e
loizo M oo | 1.5 | 22.C |oversealel jo7.6 | 23 | # 0

1. Tank 241-AN-107 estimated specific gravity = 1.4.

Data Recorders: Print name, Sign name, Date
naea ,6;0:3 L% ZAT=FL, Z b’/?,é
dfm z-152L

L Lol
e

Pump Cognizant Engineer

Test Director L s
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Test Log Recorder: GA Leshikar

Date

Step #

Comments

10/26/95

6.1.6

Problem: Circuit breaker instantaneously shuts down the
1 HP rotation motor when Jog Switch SWI is activated.

Resolution: Circuit breaker is dial type, 3 amp rating,
instantaneous trip. Motor amperage approximately 2
amps. Note that instantaneous type breaker is not
optimal for motor start-up current. Dial was turned
down too Tow so motor instantly tripped out. Per NEC
430-52, Part A, Exception (pg. 70-406), it is
permissible to dial circuit breaker up to 1100% of full
load amps. Attempted at 700%, breaker still tripped.
Attempted at 900%, no breaker trip. Will keep at new
setting.

10/27/95

6.1.6

Problem: 1 HP rotation motor makes Toud "clacking”
noise when energized.

Resolution: Rotation motor is vertically mounted,
Totally Enclosed Fan Cooled (TEFC) type, with fan on
top which is covered by a cylindrical sheet metal
guard. After watching personnel balance themselves
while "clambering" over obstacles in the crowded pit,
my suspicion is that someone applied a bit too much
hand pressure to the sheet metal fan guard on top the
motor and slightly "dented" in the guard. The fan
blades then were contacting metal which accounted for
the Toud "clacking" noise. Fixing the problem was a
simple matter of the electrician partially removing the
fan guard and "denting" it back to it original
configuration.

10/27/95

The bar (gear locking device) used by Hazleton to lock
the pump turntable in place during transit has been
taped to a piece of unistrut on the pit wall.

10/27/95

6.2

The Iowa State / Ames Laboratory engineer took
ultrasonic transducer data. Apparently it was
disappointing. He will take the data back to Ames for
detailed analysis and return later to obtain new
baseline data.

10/30/95

A11 mixer pump instruments calibrated except for
vibration monitor. Vibration monitor is giving "out-
of-range"” signal. Need to troubleshoot.
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Test Log Recorder: GA Leshikar

11/17/95

Date l Step #

Comments

6.2

The Iowa State / Ames Laboratory engineer, lance,
returned with new equipment to take more ultrasonic
transducer data today. The new data turned out to be
inconsistent. Sometimes the returns showed that the
signals penetrated the waste a good distance and other
times the returns showed nothing. Lance thinks that he
has a faulty amplifier. He plans to return again to
take more data, hopefully before the mixing test
commence.

11/17/95

6.4.3

Engineer, GA Leshikar, insists that AN farm raw water
meter / flow totalizer, FQI-AN-1, outputs a signal to
the 242-A Evaporator for indication. This is supported
by drawings H-2-71944, H-2-71968, and H-14-021801. PIC
- DW Vandyke, tank farm maintenance crew (i.e. people
who have been in the water service pit), and Evaporator
shift manager insist that AN farm raw water meter is
tocal indication only. 2?2

11/17/95

6.4

Problem: Solenoid valves are not closing properly.

Description: When the mixer pump's water flush system
is pressurized and all 3 solenoid valves are closed,
there should be no water flow into AN-107. Readings
taken from both the AN farm raw water flow totalizer
and the temporary in-line flow totalizer indicated that
there was flush water flow into the tank even though
all 3 solenoid valves were energized (closed).

Flowrate was approximately 8 gpm, no matter whether the
solenoid switches were on or off.

11/20/95

6.4

Solenoid valve troubleshooting: It was quickly
discovered that the switches for the solenoids, mounted
on the electrical cabinet door, were not wired.
Therefore the solenoid valves could not be energized
which explains why flush water flowrate was unchanging
no matter if the switches were on or off.
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Test Log Recorder: GA Leshikar

Date

Step #

Comments

11/21/95

Reason for vibration monitor "out-of-range" signal was
determined (with pump at rest). Wiring was corrected,
however, the vibration monitor shows an "at-rest"
reading of 0.27 in/s.

Reason: As discovered in the shop tests of the mixer
pump, the Hazleton-supplied mixer pump instrumentation
was consistently wired strangely in that one conductor
and the shield were used to transmit sensor signals.
When the vibration cable was replaced in July '95, the
electrician connected the cable leads to the
accelerometer according to normally accepted practice,
which is to use two conductors to transmit sensor
signals and attach the shield for grounding purposes.
Because this wiring is also grounded at the instrument
cabinet, a current Toop was apparently created which
affected the sensors output. The solution was to
remove the instrument cabinet ground. None of this was
necessary with the other mixer pump instrumentation
since it still uses the one conductor and shield
configuration.

11/30/95

6.4

Water flush system test performed again. System worked
as advertised. Solenoid valves operated properly.

12/5/95

6.5

Mixer pump bump performed. Test Exceptions were
written for vibration indicator overscale and for video
monitor "snow" (images from the in-tank camera) when
the VFD operated the mixer pump. Camera video was
recorded on a VCR tape.

1/10/96

6.2

Professor Martin from Iowa State / Ames Laboratory was
able to fix the ultrasonic test equipment. He then
obtained baseline data at 10° increments thru the
defined 167° mixing range.

2/15/96=

6.5

Troubleshooting performed on vibration indicator
overscale and video monitor "snow" exceptions. WNeither
problem was solved. Some recourse may be possible for
the "snow" problem but no recourse for the faulty
vibration indication problem.
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£ - A 1. Action ]
Vody = M A CBRS INPUT FORM N
*| Delete = D .
UHEZSD-WM-ATR-155  _|
3. Facility 4. Loop No. 5. Sea. 6. Component ldentification Rev. 0 tor
ET AN 2 VML ) Page D-2
1 T D Lt O S BT SR L1 i ]
8. System No. 9. Safety Class | 10. Application Code
241AN 3 £
1. IFum:ti::n De;crig(i;n
Mixer Pump Vibration Monitor
YRR TR TN T N TN VAT S HUUN S DG JUUNK NN N [ NV U S W A W | TN I S 0 WA VU S B 1 TN D O N N S | l
12. Engineering Dwg. No. 13. Sheet 14, Co-ord 15. Assoc. Loop 16. Oper Mode | 17. Craft Code Recall
H-2-85573 27 B03 None A 18 T
[ N IO S R 1 L 1 i1t 1 1 ——
18. Insfructions A 1
l | ! L A1] ippuf signals %0 v 4 ' 21 Vel cation nersal
L. .« + + . . .beatafreqengyaf , . . . o . | 12
22. Next Dye Date
l 1 L 1 1 ] 1 , 61,4 Hz. Sep CYI | 1 1 1 L I 1095
| [ |
| 1 - ! 1 1 ] 1 1 221528! for; more 1 I 1 1 1 I3 1 ] I
| I I L L ! I L mformat‘}on-. 1 ! ] t I 1 1 L I
23. Reason: Instrument needs to be calibrated prior to performance of Mixer Pump ATP.
24. Cognizan: Engineer Date 28, nizant Enginegr Mana Date
26. Environmental Assurance Date 27. ¥CA Date
28. Quality Assurance Date 29. Industrial Health, Satety and Fire Protection Date
/
30. Manufacturer . 31. QOther Date
Scientic-Atlanta
I3 1 L 1 1 1 1 I L ] L 1 1 1 1 1 1 1
32. Model 33. Serial No 34. Comp Type 35. Function Code
M25-41-2-15-85 348 01 01
L1t 1 11t [ T N S T | L1 i L
36. Bldg. No. 37. Room No. 38. Location 39. Procedure*
AN-274 N/A Inst Rack N/A
T NN SO B | L L TR R G | \ DTN TS WO R | Poa1
40. In W 41, Input High 42. In ni 43, Tol (%
0.00 70.70 mv rms 1.0
1 1 1 1 1 L i 1 1 H L 1 ] L I 1 L] 1 1 1 | 1 1 1 |
44. Maintenance Proc 45. Quiput Low 46. it Hi 47. Qutput Units 48. Tol (%
None 4.00 20.00 mA 4.0
TN WU N TN T IO B B | T T U S| ! TN W N B B B FNONN TN NN SN0 MR NS B | T R
43. OSD No. 50. Condition
1 1 Il 1 1 1 L L 1 1 1 L 1 1
81. No. Cal P1s. 52, Ck. Pt. No.1 63. Ck. Pt. No.2 54, Ck. Pt. No.3 55. Ck. Pt. No.4 §6. Ck. Pt. No.5 57. Ck. Pt. No.6
5 0 25 50 75 100 N/A
N N | | IR T T T T D ol 11
58. Low Alarm 59. High Alarm 60. Low Intarlock 61. High Intertock 62. Alm/interiock Tol.
N/A 0.65 N/A 0.65 4.0
T L HOOON T T L I S T B 11 Pl L S T N S T D R |
63. Alarm Units 64. Interlock Units 65. DS Key
in/sec in/sec
H 1 1 1 1 L t i L I 1 . 1 Il 1 1 1 1 1 1 1 1
66. Master Equipment List No.
N/A

FEN TS N S KU N S |

L 1
“Daoes changing this procedure number cause a change 1o tha data sheet? BD-6400-135 (03/94)



HME
_WHE-SD-WM-ATR-155

Rev.0
Page D-3
Vibration Indicator VM]
Calibration Data Record Sheet
Alarm/Interlock Setpoint &
AS FOUND EXPECTED OUTbUT MODIFIED (Y/N) AS LEFT
{5y 6.5V+.1V DC N &Y
Instrument Span
PERCENT INPUT %1% EXPECTED QUTPUT (mA) AS FOUND IN/OUT [ AS LEFT
(mV_rms) TOL - TOL + (V/N) .

0 0.000 400 | 3.36 | 464 |5.93 Vo 1573

25 17.675 8.00 | 7.36 8.64 | 7.§9 Y 7. 99

50 35.350 | 12.00 | 11.36 | 12.64 |/} 77 v W57

75 53.025 16.00 | 15.36 | 16.64 |/, 05 | 1 e

100 70.700 20.00 | 19.36 | 20.64 /7. 57 i /8 57
St eparg§ - Exp.7DaEg/ Tolerance

— _5“[/“,' /2. 9"21_“‘/0 —

i - O, S-¥- Y ~—
Uil £ ﬂ b 1-1-95
Instrument Technician Date
14 h)#
Instrument Technician Date’
Yy IR
Quality Control, Signature Date
4119

Todnizant tngineer Signature Date



”Add _ A | Actien
Modify = M A CBRS INPUT FORM HNF
Delete = © M€= SD-WM-ATR-155
3. Facility 4, Loop No. 5. Sea. 6. Component Identification Rev.0

ET AN 2 ST1 Page D-4

| T 11 t 1 RSN SR N SN T S SR S B
8. System No, 9. Safety Cla 10. Application Code

241AN 3 £
1

1 1 !
11. Function Description

Mixer Pump Stra1n Transm1tter
l [ SR SN TS T SN T O N B B | L1 11 I S U0 T B S | TR T R N T [
12. Engineering Dwg. No. 13. Sheet 14. Co-ord cvd 15 Asscc Loap_ 16 0 er Mode | 17. Craft Code fecall
H-2-85573 27 B04 None AA TR S —
T TS N T T | 1 L 1 TR T B A ! = —ee
18. Instructions A 1
I ) : __None, 1 I 1 ! I ) ] I L | ’TH T
I 1 L ! I 1 1 | I ] I ' ) - L I L L L 1|2

22. Next Dye Date

1%95

I

|
I I 1 1 L 1 ] L 1 L 1 1 ! 1 1 J L 1 1 1 J [ l
l L ] 1 1 1 1 1 I3 ] | 1 1 | 1 1] I i 1 1 J

23. Reason: Instrument needs to be calibrated prior to performance of Mixer Pump ATP.
24, nizant Enginger Date 25. Cognizant Engineer Manager Date
Date 27. ¥CA Date

26. Environmental Assurance

|

28. Quality Assurance Date 29. Industrial Heaith, Safety and Fire Protection Date
30. Manufactyrer 31. Qther Date
Acromag
PN SR W TN WO TS NONURE I N N S S B TES T T |
32. Modsl 33. Serial No 34. Comp Tvpe 35. Fungtion Code
161T- M 1SG UlC X10156 01 01
L1t b ! b1l TS TR B B L4 1 1 I
36. Bidg. No. 37 Room Nc 38. Location 39. Procedurs
AN-274 N/A Instr Rack N/A
S OO S S ORI N | S TR DU B I S | ' T DO B | [
40. Inpyt Low 41. Inpyt High 42. In nit 43. Tol (%
-10.00 +10.00 mv DC 1.0
L ! 1t TS T N S S B TSN TS R U DN S N | L !
44, Maintenance Proc. 45. Qutput Low 46. Qutput High 47. Unit 48, Tol (%
None 4 20 mA 2.0
TR VNN TR NN NN SN S T | Lot 1 T NS N O B | TS WD WU N S SO B ! 1 !
49. QS0 No. 50. ndition .
TS Y NS WUUS DUNU B B N | T T B O B |
51. No. Cal Pts. 52. Ck. Pt. No.1 53. Ck. Pt. No.2 64, Ck. Pt. No.3 55, Ck. Pt. No.4 §6. Ck, Pt. No.5 57. Ck, Pt. No.6
5 0 25 50 75 100
[ N I DO IO I T DU | I T [ I {
58. Low Alarm 59. High Alarm 60. Low Interfock 61. High Interlock 62. Alm{lntsrlock Tol.
TS VAN IR T B B ! Loy ) 1ot r) 1 1 TR N N | Lot 1t
63. Alarm Units, 64. Interlock Units 65. DS Key
TS TN SR TS NN SR N A { T HOURE NS WA N DU S S T U S |
66, Master Equipment List No.
Does Not Ex1st
T SN TN T RO B B 11 F TSNS WA VAV NS VAURN S NS N SOOI N N SN WO

1
*Does changing this procedure number cause a changs to rhe data sheet? B0-6400-135 {03/94)



Agxcitation Voltage

Strain Transmitter STl
Calibration Data Record Sheet

HNF
MHE=SD-WM-ATR-155
Rev.0
Page D-5

AS FOUND EXPECTED OUTPUT \ MODIFIED(Y/N) | AS LEFT
5.0V sovewoe |t 5.0
Instrument Span
PERCENT ‘ INPUT +1% ‘ EXPECTED OUTPUT (mA) | AS FOUND IN/OUT \ AS LEFT
(mv_DC) ToL - TOL + (mA) (Y/N) (mA)
0 -10.00 4.00 | 3.68 | 4.32 4,62 S | Y4
25 -5.00 8.00 | 7.68 8.32 1%.03 " £.03
50 0 12.00 | 11.68 | 12.32 1222 " j=2, 03
75 5.00 16.00 | 15.68 | 16.32 16,05 w05
100 10.00 20.00 | 19.68 | 20.32 0. 04 " 0. 04
standards Exp. Date Tolerance
g )7- 4S-08-049¢ 5-3-94 —
217 - 23 ~01-007 T-12 = Gl =

(Dbl (it

Instrument Technician

VR

Instrument Technician

g

e
Quality Control Signature
M,@,M

Cognizant Engineer Signature

—

Date

/),/
Date

to 1A
Date

Date

P
G D 2445



1. Action
Add = A
Modify = M A CBRS INPUT FORM HNF
Delere = D MHC-SD-WM-ATR-155
3. Facility 4. Loop No, 5. Seq. 6. Comgonent ldentifigation Rev.0
ET AN 2 TT1 Page D-6
| TR Ll PERTYSNN R T S NN N SR
8. System No. | 9. safety Class | 10. Apofication Code
241AN 3 E
I 1 !

1
11. Function Description

Mixer Pump Motor Temperature Transm1tter %
llllll[l[llllllll | - IllLl[ll‘gll[I!lIII
12. Engineering Dwg. No. 13. Sheet 14. Co-ord 15 Assoc Loap 16 Opec Modeg | 17. Craft Code Recall
H-2-85573 27 co4 None AA 18 T o o
] | S | ] | 1 T A | 1 ! -
18. Instructions A 2
L . . . SeePscPp-liBand, o v v v 1 | e
o CuI eS8 o 12
] 22. Next Due Date
10[95

l 1 | I 1 1 1 1 L L I I 1 1 1 1 | 1 | ]

1 L 1 1 | I3 1 J

-

1 1 1 ] 1 L L ! | 3 1

23. Reason: Instrument needs to be calibrated prior to performance of Mixer Pump ATP.
24. nizant Engineer Date 25. Cognizant Engineer Manager Date
26. Envirgnmental Assurance Date 27. VCA Date
28. Quality Assurance Datg 29. Industrial Health, Safety and Fire Protection Date
30. Manufactyrer 31. Qther Date
Rosemount
TS AN SN R SO T SN SN T S NN WO S | [
32. Modet 33. Serial No 34. Comp Tvpe 35. Function Code
444RL2U1A2NA 277622 01 01
O I | 1 [ J T SR bt 1 1 i
36. Bldg. Ng. 37 Rocm Nn 38. Location 39, Procedure”
AN-274 N/A Instr Rack
T S W B T T B | TN WO N OO TR S | L PSRN N TR N (I N O
40. In Low 41, Input High 42. In nit: 43, Tol (%
100 00 175.84 OHMS 1.00
1l TD T N WA N | TS O N N U S S | ! L 1
44. Maintgnance Prog. 45 Qg gys LQ 48, Qutput High 47. O ni 48. Tol (%
4.00 20.00 mA 3.00
TN S N S IS S T B | TN T B | I T S S B IO B STV SRS N S N S S | 1 1 L
48, QSD No 50. Condition
FTREN WY S SN U TR N B | TS A N O S |
51. No. Cai Pts. 52. Ck. Pt. No.1 53. Ck. Pr. No.2 54. Ck. Pt. No.3 55. Ck. Pt. No.4 §6. Ck. Pt. No.5 57. Ck. Pt. No.6&
5 0 25 50 75 100
TR S S R N T T T S | I 1 L1
58. Low Alarm 59. High Alarm 60. Low Interlock 61. High Imerlock 62. Alm/interlock Tol.
N R S T N T N ) TR D B | Lt T 1 T T B S| TS T B |
63. Alarm Units 64. Interlock Uni 65. DS Key

[T SN YN T NAS NN WS NA VA Y SN VRS DU M S SN PR N DU DU S SN S S
66. Master Equipment List No.

Does Not Estt

IR TR S VOO H W | T R N U TR AU N JUUNE H S UUUY N M |

*Does changing this procedura number cause a change to (he dua Sheﬂ’ BD-6400-136 (03/84)



Instrument Span

Temperature Transmitter TT1

Calibration Data Record Sheet

HNF
WHE-SD-WM-ATR-155

Rev.0
Page D-7

PERCENT | INPUT %1% EXPECTED OUTPUT (mA) | AS FOUND | IN/OUT | AS LEFT
(OHMS) ToL - TOL + (mA) (Y/N) (mA)
0 100.00 4.00 3.52 4.48 | 3.97 P 3.47
25 118.96 8.00 | 7.52 g.48 | 7.89 a 7. %9
50 137.92 12.00 | 11.52 | 12.48 | {].87 g il &7
75 156.88 16.00 | 15.52 | 16.48 | (5. 91 W 15,11
100 175.84 20.00 | 19.52 | 20.48 | 20.03 " 2003
Standards Exp. Date Tolerance
03 5-9-9¢ —
ij__%_d__at/o So%-9 —
Jgnﬂﬂ//f Gophpor D DE-58
Instrument Technician Date
n/h n/ A
Instrument Technician Date’
1 [ L
Quality Control Signature Date

Eognizant Engineer Signature

R72213

Date



v Tkl

A

7~
/4LV HNF
. JHe~SD-WM-ATR-155
s Rev.0
Vibration Indicator DI-2 Page D-8
Calibration Data Record Sheet &( r
Adara ésﬁv/—_—, _ L *
/ﬂ:, }-0,‘,\) { L‘l?&pl:c.\“er:‘ ’V}?C) "‘\LG\\ AS L\P’P
e »&,B ’\jo '65
Instrument Span 3
PERCENT INPUT 1% EXPECTED QUTPUT (in/s) | AS FOUND IN/OUT | AS LEFT
(mA) TOL - TOL + (in/s) (Y/N) (in/s
)
= === = =
0 4.00 Ao = et o \ 4
r Ty ~ 1
25 8.00 110’ Ca 2t as y 25
L, [N il -
50 12.00 W/)(& A S -1 y ¥
75 16.00 R DT R B -2 Y 750
A Iy . ;
100 20.00 LUV’H" caotl Lot | /oD \/ /.60
T
Standardi) 2 Exp. Date Tolerance

sz [k i

T/ —

(A =75~

T€trument Technician

74

Date

Instrument Technician

LAt

Date
V\P

Quality Control Signature

Eognizant Engineer Signature

Date

Date



A N

HNF
JHEZSD-WM-ATR-155

Rev.0
strain Indicator DI-1 Page D-9
Calibration Data Record Sheet
Low Alarm/Interlock Setpoint
AS FOUND (1bs) EXPECTED (1bs) MODIFIED(Y/N) AS LEFT (1bs)
-/05 -100 No - /00
High Alarm/Intertock Setpoint
AS FOUND (1bs) EXPECTED (1bs) MODIFIED(Y/N) AS LEFT (1bs)
/60 100 N ) O0
Instrument Span
PERCENT INPUT 1% EXPECTED OUTPUT (1bs) AS FOUND | IN/OUT | AS LEFT
(mA DC) TOL - TOL + (1bs) (Y/N) | (1bs)
0 4.00 2000 | -2160 | -1840 | =/§F9 | ¥ |-/999
25 8.00 1000 | 1160 | -se0 |- /003 | ¥ i3
50 12.00 0000 | -160 60 | —5 | Y -ST
75 16.00 1000 g0 | e | 996 | Y 79¢
100 20.00 2000 | 1840 | 260 |/ 994 | M /9% |
Standards Exp. Date Tolerance
S B+4-a27 112-76 —
; Y/ 4%”5;// £21"27
Instrument Technician Date
= /-1~
Instrument Technician Date
v e
Quality Control Signature Date
u a5
Codnizant Engineer Signature Date



v

Temperature Indicator DI-3

Calibration Data Record Sheet

Alarm/Interlock Setpoint

n ~C

HNF
MHE-SD-WM-ATR-155
Page D-10

AS FOUND (°F) EXPECTED (°F)

MODIFIED (Y/N)

AS LEFT (°F)

200, /

200.00 N O

200°

Instrument Span

PERCENT | INPUT #1% | EXPECTED OUTPUT (°F) | AS FOUND | IN/OUT | AS LEFT

(mA) TOL - TOL + C°F) om |oen

0 4.00 32 303 Yy | 3.8

25 8.00 122 /218 A4

50 12.00 212 /. Yy A0

75 16.00 302 2.0 ¥ |30

100 20.00 392 S| Y |52

Standards Exp. Date Tolerance

L1-33-01-00 7

7~
—, T

0 20 )//W IT/{-/-%'w

Instrument Technician

v IA N/
Instrument Technician Date '
[ [/3— i~
Quality Control Signature Date
Al

Cognizant Engineer Signature Date

[




