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I.

II.

INTRODUCTION

Operability Test Procedure SD-CP-OTP-151, "Sludge Stabilization," was
started on August 7, 1994 and successfully completed on September 2,.
1994, - This test report includes a "road map" that describes the
sequence of events during the OTP, a description of the exceptions and
resolutions, an analysis of the data and some
conclusions/recommendations.

The primary objects of the OTP were to verify functionality of
equipment, verify controller programming, obtain a baseline temperature
profile for the glovebox, and to determine time required for the boat to
cool once placed in the desiccator. Typical operating steps/sequences
and human factors were also observed to provide input to development of
procedures and best ALARA practices. All objectives of the OTP were met
and are further discussed in the analysis of data and
conclusions/recommendations section.

ROAD MAP

During operation of an OTP because equipment is being functionally
tested problems are often encountered that do not allow the OTP to be
performed as smoothly as an-operating procedure. This section of the
OER provides a road map of the timing and problems encountered during
the OTP.

INE OF EVENTS DURING THE oTP

TIME L
8-7-94

8-8-94

Pre-job for OTP

o A1l of section 4.1 of the OTP performed and the CBRS job cards
signed off with the exception of two job cards missing from the
work package. These were signed off the following day.

Started sections 4.2, 4.3, and 4.4 of the OTP.

Unable to get reading on off-gas filter DP gauges.

(Exception #1)

e Discovered CO, flow to Furnace 2 is blocked. (Exception #2)

e Insufficient vacuum to rotameters @ 40 cfh (Exception #4)

o Started both furnaces with program 3 (Pnr3) and completed the
program.

e Noticed temperature differences between TIC and TAS.

(Exception #5)

September 29, 1994 : ' 1:58pm
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8-9-94
8-10-94

8-11-94
8-12-94
8-13-94

8-14-94
8-15-94

8-16-94
8-17-94

8-18-94

8-19-94

September 29,

- - —— -

o Furnace deviation alarm repeétedly received. (Exception #6)
o Discovered water in both rotameters, drained once by

disconnecting the rotameters and water returned. (Exception #3)

Started and completed program 4 (Pnr 4) with both furnaces.

 P1ant Status: Seismic outage

10" - 12" of water discovered in Demister # 1

Plant Status: Seismic outage
10" - 12" of water in Demister # 1 - 26" vacuum
system can not be operated for OTP until water
from Demister # 1 can be removed

Plant Status: 10" - 12" of water in Demister # 1 (workplan
being re-written to drain Demister # 1)
Cap 4 is not operable

Weekend - No Work

Weekend - No Work

e Tuned temperature controllers for both furnaces.

Plant Status: 10" - 12" of water in Demister # 1 (workplan can
not be performed due to Cap 4 being down)
Cap 4 is not operable

Plant Status: 10" - 12" of water in Demister # 1
Cap 4 is not operable

Plant Status: 10" - 12" of water in Demister # 1
Cap 4 is not operable

Installed off-gas filter for Furnace 2

. Plant Status: 10" - 12" of water in Demister # 1

Cap 4 is not operable

o Demister # 1 is drained.

Drained rotameters on the furnaces off-gas system
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8-20-94

8-21-94
8-22-94

8-23-94

8-24-94

8-25-94

8-26-94

CO, system for Furnace 2 worked on, V-21C-4 turned around. Stili
no flow of CO, to furnace.

Needle va]ves on off-gas system were replaced with a larger
valve to increase flow. Off-gas flow not affected, need to look
at the 26" vacuum system.

Halon released to the glovebox due to fire maintenance work
being done.

Weekend - No Work

Trouble shoot the 26" vacuum system and found pancake gasket in
flange on V-21C-10.

o Halon primary bottles switched to secondary bottles.

Started both furnaces with program 1 (Pnr 1).

o Rotameters filled with water during program 1.
e Rotameters were dried out using the 26" vacuum system. Increase

in air flow caused the furnace temperatures to deviate from the
temperature controller. Deviation alarms occurred on both
furnaces. (Exception #7)

o Furnace 1 continued testing by starting program 3.
e Furnace 2 was restarted using program 1. After several

deviation alarms the furnace was shutdown.

e Furnace 1 comp1eted the combination of programs 1 and 3.
o Boat was placed in desiccator and cooling temperatures recorded.

C0, Tines are rodded out and discovered configuration is wrong.
P1p1ng corrected and CO, for Furnace 2 operable.

Drained other piping 1egs off the 26" vacuum branch. Gasket was
sucked up into the 26" vacuum system during this task. 26"
vacuum system is not functioning correctly.

. 26" vacuum system operating.

Off-gas piping for connection into the 26" vacuum system is
relocated to line for HC-18M.

Completed 26" tie in for HC-21C off-gas system. Discovered
masking tape in valve V-2031-23B (new valve number V-21C-10).
Started both furnaces on program 2 (Pnr 2).

e Small amount of water is discovered in the rotameters.

September 29, , 4 ‘
--------------------- > arnk AN IQVE/B 18 aLL v Do D R e R o

Furnace 1 fails to compliete program 2. Failed during the
1000° C dwell time. Tried to restart manually - not able to.
(Exception 8)

Completed program 2 with Furnace 2.
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o Started program 1 with both furnaces.
e Furnace 1 failed, was not ramping correctly due to a failed

fuse.

o Furnace 2 completes program 1.
o Furnace 1 has fuse replaced and program 1 is restarted.

8-27-94 * Furnace 1 completes program 1
o Filter DP gauge for Furnace
8-28-94 o Weekend - No Work
8-29-94 » Filter DP gauge for Furnace
. tested.
9-2-94 « OTP signed off as complete.

Table 1 provides a breakdown of the

during the OTP.

September 29, 1994

l'functionally checked.

2 trouble shoot. Gauge functionally

events and problems encountered
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TABLE 1 —
TEST ITEM MAIN TASKS/CONDITION CONTINGENCIES PROBLEMS
- Instrumentation for th installed. | Two job cards not in pack
%:;’tz'umentation g%R’? cards conpleted S refrumentation Tor the process Mot !!t:k‘let:l“‘o a 8/3794 gzozmsl'::: :g:tion
Check
(4.2) COZ Flow CBRS Job Cards €0, System must be operable for Furnace 1 N/A
Check o B0416-1 completed 8/8/94 :
o B0416-2 completed 8/24/94 | €O, System must be opersble for Furnace 2 :geg: v:::: ::or:‘;n:c’s ié-;?;gfd
. Completed 8/23/94 EXCEPTION #2
ed 26" ble. fficient ft i
(8.3) Check | CBRS Job Cards EERERER S, St ot
Rate o B0414-1 completed 8/27/94 .
o B0414-2 completed 8/25/94 | Need 26" vacuum system operable. N/A
. - ed 26" le. fficient f i
BO415-1 completed 8/25/94 | 00, & euat Tilter #2 thavalled. Completed | reading on DP gauge. EXCEPTION
] 8/18/94 #1
¢ B0415-2 comp] eted 8/25/94 Need 26" vacuum system operable. N/A

September 29, 1994
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(4.4) Check Co,
& Exhaust Flow
Rate

To- take readings of the off-
gas for both furnaces with
the exhaust and CO, systems
functional.

Need: Both off-gas filters installed.
Completed 8/18/94
Both furnace's CO, systems must be
functional . Bompleted 8/23/94
26" vacuum system operational
(Demister #1 drained.)
Completed 8/19/94

No CO, flow to Furnace 2.
EXCEPTION #2

0ff-gas flow problems.
in to 26" vacuum system.
Completed 8/25/94

New tie-

(4.5) Furnace
Cycle Program 1

First Run - Furnace 1
Completed with program 3
after dwell time.

Need exhaust system and CO,.
Need 26" vacuum system operable.

* Water in the rotameters. Water
was purged by increasing the
off-gas flow which caused the
furnace temperature to deviate
from the controller and a
deviation alarm was received.
Program was restarted using
program 3.

Second Run - Furnace 1
Terminated due to bad fuse
(FU-21C-3.) '

Need exhaust system and CO,.
Need 26" vacuum system operable.

Fuse (FU-21C-3) blew and no power
coutd be supplied to the furnace.
Exception #8

Third'Run - Furnace 1
Completed 8/27/94.

Need exhaust system and coz.
Need 26" vacuum system operable.

N/A

September 29, 1994
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First Run - Furnace 2
Terminated after dwell time.

Need exhaust system and CO,.
Need 26" vacuum system operable.

See * problem in previous block.
Trouble-shooting was done to see.
how the furnace could be
restarted when a deviation atarm
was received. After several
alarms the furnace was allowed to
cool .

Second Run - Furnace 2 ‘
Completed 8/26/94.

Need exhaust system and co?_.
Need 26" vacuum system operable.

Very small emount 'of water in
rotameters.

(4.5) Furnace
Cycle Program 2

Completed program 2 with
Furnace 2 and part of
program with Furnace 1.

Need exhaust system and COZ.
Need 26" vacuum system operable.

Very small amount of water in
rotameters.

Furnace 1 received a deviation
alarm during the 1000 °C dwell
time and program was not
completed. EXCEPTION #8

(4.5) Furnace

Completed program 3 with

| Need exhaust system and C€O,.

Water in rotameters. Drained out

Cycle Program 4

both furnaces.

system or COZ)

Cycle Program 3 ?ﬁﬁ't‘aﬁ'z’ﬁ“es and one filter :gegof';,;:m:g:;fm operable. br8/94
(4.5) Furnace Completed program 4 with No exhaust was needed. (No 26" vacuum N/A

September 29, 1994
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I1I1. Analysis of Data
A. £guigment'Functiona11tx

A1l equipment is functioning properly. However, as noted in the road
map section .several deficiencies were identified that required
resolution.

Difficulty was encountered while trying to functionally test the
differential pressure (DP) gauges across the exhaust filters. The
problem was that the gauges are rated 0-10 psi. With the small air
flow (2-3 cfm) and the relatively rough filter (2 micron), no
measurable pressure drop is seen. Flow through the filter was
inhibited by disconnecting and plugging the line at the "T" above the
filter. The gauge then responded and the functional test Job cards
were signed off.

While functionally testing the C02 lines there was no flow to furnace
number 2. Troubleshooting revealed that the 1ine had been hooked up
incorrectly and was plugged. This was corrected and adequate
flowrates established.

When the 26 inch vacuum system was initially valved in a slug of
roughly 1 liter of water drained into the exhaust rotameters. This
solution was drained. As the furnaces heated up the water started
collecting in- the rotameters again. The water is believed to have .
come from two sources. The first was water draining from other
inactive drops on the same 1 inch header that the HC-21C drop was
connected. This problem was solved by tieing directly into the 2
inch vacuum header. The second source of water was residual water
from the piping, filters, and furnace fire brick. At the start of
the OTP water was appearing in the rotameters when they reached about
300°C. By the end of the OTP a very small amount of water (<20 ml)
collected in the rotameters when the temperature reached about 950°C.
This water should disappear completely as the system operates. The
small amount of water seen at the end of the "program run" would not
affect operation and can be eliminated from the system by momentarily
increasing the exhaust flowrate.

Another problem encountered with the vacuum system was trying to
establish adequate flowrates. Troubleshooting identified a Teflon
blank with a small pinhole had been installed in the vacuum line
above V-21C-10. The blank was removed and adequate flows were
established. Slightly larger needle valves were installed in the off
gas line to further enhance the flow characteristics (especially in
functionally testing the DP gauges, and removing water from the
rotameters).

The fuse for power to furnace number 1 blew during a portion of the
‘testing. The fuse was replaced. Troubleshooting of the system

September 29, 1994 ‘ 1:58pm
CO0PPO000EEEOOECAROEE0 > THINK IN ALL WE DO - deccermceccccracrenoreo-
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determined that furnace number one was wired incorrectly. Only 2 of
the 4 heating elements were functioning. This caused the current
draw to be much greater to try and maintain the same temperature.
The furnace was rewired and is operating properly.

During the heating cycles the temperature difference between the
Controller and the High Temperature Alarm at time differed by as much
as 20°C. This was due to the fact that the thermocouples tended to
slide out of place in the back of the furnace allowing differing
quanties of air flow past the thermocouples. . A high temperature
cement was used to cement the thermocouples to the insulating
inserts. This solved the problem.

Controller Programming

The controllers were each programmed with 4 different programs. The
programs were for PRF Sludge items (Pnr 1), RMC Line Oxalate items
(Pnr 2), RMC Line Oxide (Pnr 3), and desiccant drying (Pnr 4). Each
of the programs were successfully completed for each furnace. The
results are graphically displayed in Figures 1 - 4.

During initial heat up the temperature tended to overshoot
significantly causing the deviation alarm to shut off power to the
furnaces. As long as the ramp was in the first sequence of the
program the controlier could be restarted. The controllers were
reprogrammed to use Proportional Integral Derivative (PID) control
rather than strictly Proportional control. This reduced the
overshoot so than the deviation alarm did not go off but an overshoot
of around 10-15°C was being observed when the temperatures reached
the 175°C soak temperature.

After completion of the OTP, the programs for PRF Sludge and RMC Line
Oxalate (Pnr 1 & 2) were modified to slow the ramp rate down once the
temperature approached the soak temperature. Instead of ramping at
300°C per hour all the way to the soak temperature of 175°C, the
controller will ramp at 300°C until 160°C then reduce the rate to
100°C per hour up to the 175°C soak temperature. The controllers are
only overshooting by 3-4°C with the new programming, as shown by the
attached recorder strip chart of a 9/26/94 test run (Figure 5).
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|

PRN 1 PRF Sludge

Figure 1
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Furnace Temperatures
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Figure 2
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PRN 3 Oxide

Figure 3
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PRN 4 Desiccant

Figure 4
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C.

Glovebox Temperature Profile

One of the primary objectives of the OTP was to establish a
temperature profile in the glovebox and assure that it was well below
the set point for the Halon fire suppression system (93°C). The 0SD
limit for the glovebox temperature and high glovebox temperature
shutdown interlock are set at 65°C. The temperatures in the glovebox
rose to 63°C during the initial run. The air flow in the glovebox
was increased (exhaust damper opened) and the temperature dropped
back down to 58°C. Once the higher glovebox flow rates were
established, the glovebox temperature never rose above 58°C. Figure
5 shows a typical temperature profile through a furnace program once
the glovebox flow rates were increased.

A secondary objective of the OTP was to determine the effectiveness
of the exhaust system heat exchangers. Figures 6 and 7 show typical
temperature profiles for the two heat exchangers. Peaks and dips in
the temperature measurements are associated to changing the exhaust
flow rates. At peak furnace temperatures the heat exchangers
provided as much as a 20°C temperature differential. Maximum
temperatures exiting the heat exchangers was less than 50°C. This is
adequate for reducing temperature going to the 26 inch vacuum system.

September 29, 1994 : 1:58pm
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Figure 7
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Heat Exchanger 2

Figure 8
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D. Boat Cool Down Time

One run was performed with a boat filled with 500 grams sand in the
furnace. This was performed to determine the durability of the boat
and to determine the affects the boat would have on the heat up and
cool down rates. Figure 8 shows a comparison of a run with the boat
and one without. As expected, the boat tends to slightly depress the
temperatures during ramp up and increase the cool down time. The
boat, when removed from the furnace was covered with a black layer
which left a small layer of black ash in the bottom of the furnace.
The degradat1on of the boat is expected and within acceptable Timits
{no warping observed).

The boat was removed from the furnace when the furnace temperature
reached 200°C and placed in a desiccator. A thermometer was placed
in the boat and readings taken every 15 minutes. The maximum
temperature on the thermometer was 100°C so readings were not take
initially. The data was plotted and a regression method used to fit
the data to an equation. Extrapolation of the data showed that it
would take less than 45 minutes for the boat to cool from 200°C to
75°C where it can be handled.

September 29, 1994 B 1:58pm
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IV. Conclusions

A11 of the objectives of the OTP were met. A1l of the equipment is
functioning properly. Some minor modifications are being made to make
the system more ergonomic. These modifications include relocation of
the CO2 shutoff valves, relocation of the exhaust system needle valves, -
and the addition of vacuum isolation valves in room 230A. The
controller programs are all functioning properly. Modification of the
programs and controller tuning has minimized overshoot of the
controllers. The glovebox temperature profile is acceptable. The
differential pressure on the outlet filter for glovebox HC-21C will need
to be observed periodically to assure adequate air flow in the glovebox.
The time required for the boat to remain in the desiccator to cool down
was determined and has been incorporated into the operating procedure.

Finally this OTP also provided an excellent opportunity for the
operators to obtain OJT training.

September 29, 1994 . 1:58pm
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1.0 TEST PLAN

1.1 This Operability Test Procedure (OTP) provides instructions for testing
operability of the Thermal Stabilization Process located in glovebox
HC-21C, room 230A and HC-21A, room 230B, in 234-7 at the Plutonium
Finishing Plant (PFP), in the 200 West Area of the Henford Site. ‘

The Thermal Stabilization Process is an o0ld process (formerly performed
in the HA-211 glovebox), redesigned, allowing Operations to safely
stabilize plutonium bearing material. Temperatures of 1000 °C are
sustained to produce impure high fired plutonium oxide.

The Thermal Stabilization Process consists primarily of two Thermolyne
model FA1630 muffle furnaces contirolled by Eurotherm temperzture
controllers. A variety of thermocouples inform the controller of
various temperature profiles within the furnaces &nd glovebox.

1.2 The test cbjectives are to functionally test the electrical performance
of the process equipment and the ergonomics of the installed egquipment.
Temperature ramp rates along with interlocks within the controller will
be tested. Datz will be collected in order to provide an indication of
a baseline temperature profile. Results of the tests will be summarized
in an Operational Test Report (OTR).

July 25, 1994 : 1:45pm




WHC-SD-CP-0TR-151 REV-0 _ PAGE 31 of 64

OPERABILITY TEST WHC-SD-CP-0TP-151
PROCEDURE , SLUDGE - STABILIZATION REV-0
APPROVAL DESIGNATOR SQ OPERABILITY TEST PROCEDURE PAGE 4 OF 30

2.0  SAFETY

Aoplicable Safetv Documents - Provisions of the Radiologice] Control
Manual, WHC-CM-1-6, Industrial Safety, WHC-CM-4-3, Industrizl Hygiene,
WHC-CM-4-40 and Radiation Work Permit or others as specified in the Job
‘Control System (JCS) work package, apply to all work performed under
this OTP.

A pre-job safety meeting shall be conducted and documented in Table 1 by
the Test Engineer (TE) prior to work start to discuss the scope of work
and the safety issues. This OTP shall be read and discussed in detail by
all personnel involved with its performance.

An operator will need to be stationed in room 230A at all times to
monitor glovebox temperatures. It may be necessary to turn off the

~power to the mufile furnaces if the glovebox temperatures get too high
(>65°C). Also the operator may need to hold down the Hzlon fire
suppressant button to interrupt the fire suppressant system if the
glovebox temperature gets over 93°C and the Halon injection system
activates. The Halen injection system is only needed if there is a fire
within the glovebox. Halon will not cool down the glovebox temperzture
if it overheats.

Gloves near furnzces will be pulled out of the glovebox prior to
energizing the furnzces to protect them from overexposure to heat or
coming in contact with hot objects. The furnaces tests will be aborted

if gloves fail.

3.0 TOOLS. EQUIPMENT. AND SUPPLIES

Portable Thermocouple and Readout Instrument
Misc. hand tools

~ Thermometer
Leather Gloves

Writing Utensil
Others as needed per direction of test engineer and lead operator.
07-GN-044, Wiring Disconnects/Reconnects

July 25, 1994 1:45pm
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PROCEDURE

The Test Engineer shall be designated by the Cognizant Engineer from PFP
Process Engineering and has overall responsibility and authority over
the OTP performance. Testing will be conducted by the Test Engineer
(TE) and Nuclear Operations. PFP Quality Assurance (PFP-QA) will
provide verification in spaces identified. Each step shall be
initialed, as it is completed, by the Test Engineer or designee.
Initials will be placed in the space provided to the left of the
sequence step. Test section completion verification will be signed by
the Cognizant Engineer or designee in the space provided. Data recording
will be performed by TE or designee. :

Discrepancies will be noted on the Exceptions List provided (Section
6.0) and zccording to provisions in Appendix L of WHC-CM-6-1, Standzrgd
Engineering Practices.

If equipment is faulty, the OTP will be discontinued until the Cognizant
Enginesr is notified and the problem is resolved.

Adjustments to the OTP may be necessary in the field as the test run
progresses. Therefore, the Test Engineer is permitted to authorize test
site personnel to ink in minor changes to the OTP with the concurrencs
of the Cognizant Engineer.

a. Each change must be signed by the cognizant engineer and the
responsible manager. Additional signatures will be
specified by the Cognizant Engineer as required by
WHC-CM-3-5. Change authorizations obtained by the telephone
shall be noted as such.

b. . The Cognizant Engineer or his/her designee shall ensure that
the job site changes remain within the scope of the OTP and
any limits specified therein. The Cognizant engineer may
authorize the continuation of the OTP prior to obtaining
Exception. or Pen and Ink signatures if determined to have a
non-safety impact.

July 25, 19%4 1:45pm
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4.0 PROCEDURE (cont.)

The following tests are presented in the order that the tests should be
performed. Deviation from the testing order must be approved by the
cognizant enginesr or his/her designee. ' The test section(s) may be
re-performed if needed.

Existing data sheets or applicable test sections may be copied and added
to this test plan if needed to re-perform a section of the test. The
page number of the page added will be appended with an alphzbetical
(a-z) suffix. '

4.1 Instrumentation Check

NOTE - Calibratiions/functional checks to be verified with either current \\\

calibration stickers or check for completion with work package \?\\H
\

27-94-1313. o i3
' '/:-:-
4.1.1 Verify that furnace temperature controllers (TIC-21C-F /- J:
and TIC-21C-B) have been functionally checked. ¢ \ﬁ“;;£g:
: A

4.1.2 Verify that High Temperature Alarm Switches (TAS—ZIC-A

’ and TAS-21C-B) have been functionally checked. L

4.1.3 Verify temperature recorder (TR-21C) 1s calibrated. :

T 72 72 7Ires yb‘f¢¢
4.1.4 Verify glovebox high temperature alarm switch

(TAS-21C-C) is calibrated. 7/3¢i;v 7% 7-;;-%5-!.54_;9-(;4

4.1.5 ‘Close the door to muffie furnace #1. Verify that v
Tight IL-21C-C is ON.

4.1.6 Start any heating cycle program (1-4) on TIC-21C-A.
Verify that green 1ight HS-21C-A is ON. ~ &L

4.1.7 Press hand switch HS-21C-A. Verify that green light
HS-21C-A is OFF and red 1ight HS-21C-B is ON. — K¢

4.1.8 Verify heating light IL-21C-A is ON. t7@C

B > ruawg AR/ 1w at ve oo Ot S <
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4:1 | Instrumentation Check (cont.)
YV 4 4.1.9 _ Open the door to muffle furnace #1. Verify that ae v

lights IL-21C-A and IL-21C-C are OFF.

44 4.1.10  Press HS-21C-B.

4

JZ 4.1.11 Close the door to muffle furnace #1. Verify that a v’
1ight IL-21C-C is ON.

S

/

Wy

.1.12 Sign off CBRS card B0410-C. » &€~

I R
>

b e

y— —

.13 Start zny heating cycle program (1-4) on TIC-21C-A. 7 ac
Verify that green light HS-21C-A is ON.

.14 Press hand switch HS-21C-A. Verify that green light ,
HS-21C-A is OFF and red light HS-21C-B is ON. Tt

Wit 4.1.15  Verify heating light IL-21C-A is ON. per

%‘ ' 4.1.16 Change TAS-21C-A AL 2 setpoint to a temperature below
the current temperature reading on TAS-21C-A.

N

é/éﬁ 4.1.17 Verify heating 1ight IL-21C-A is OFF and annunciator
- FURNACE #1 OVERHEAT alarms. Acknowledge alarm on o,
alarm panel. ’

‘A/Zﬁ_ 4.1.18 Return TAS-21C-A AL 2 setpoint t0°1025°C.

ﬁ//'Z 4.1.19  Press HS-21C-B.’

_MZ 4.1.20 Sign off CBRS card B0410-B.

ﬁ//// 4.1.21 Start any heating cycle program (1-4) on TIC-Z]C_—\A. e
Verify that green light HS-21C-A is ON. -

-HS-21C-A is OFF and red Tight HS-21C-B is ON.

%//Lﬁ 4.1.22 Press hand switch HS-21C-A. Verify that green-light ., _- -~
W‘/_ 4.1.23 Verify heating light IL-21C-A is ON. o5 .-

--------------------- b ruzwr AQYRAB v aLe e vo e e RS
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4.1 Instrumentation Check (cont.)

/ 4.1.24 . Press HS-21C-B. Verify that green light HS-21C-A is _ g«
ON, red 1ight HS-21C-B is OFF. :

M//Ii :
(754 4.1.25 Verify heating light 1L-21C-A is OFF. =~ &+ \ W
. \MLRE
éf.zz 4.1.26 Sign off CBRS cards B0410-1, B0410-6, BO0410-7, and 5%2' f’]}"!
B0410-8. ~
. //,' *s
éké)( 4.1.27 = -Biseonnect—tesds—from-contzets-5-and-6--on-LIC- ZIC-A Pz dvy >\
using-maintenanee-procedure-07=CN=044;~Wiring , ¥ J-\'\*L\
Qisconnects/Reconnects. r"‘f/’ J*J'{...---;L,’:; »\x;d: L:-k; :«/r—f
- ,, ' -
/v'.é 4.1.28 " Start any heating cycle program (1—4) on TIC-21C-A. .
. e
Verify that green light HS-21C-A is ON.
///@/ 4.1.29 Press hand switch HS-21C-A. Verify that green light _ .

HS-21C-A is OFF and red light HS-21C-B is ON. Record

time: A== Ny
'5?5?53;;;;‘f27'

Note - Heating 1ight IL-21C-A will not illuminate due to ,, _
EIC-21C-A control signal being disconnected. |

/l/}//\ 4.1.30  Verify that FURNACE #1 TEMPERATURE DEVIATION alarm +« a<
annunciates and lights HS-21C-A &nd HS-21C-B go OfF.

Record time of these events: /4 . J7

\:Sf/’ﬁvzzii?"x 4131 Sign off CBRS card B0410-5.

gﬂf Wéﬂ /Od+ i~ ﬁ”" s ‘ )
-7@é%g£; t/7/774.1.32  Close the door to muffle furnace #2. Verify that
Tight IL-21C-D is ON.

ﬂﬁé 4.1.33 Start any heating cycle program (1-4) on TIC-21C-B. e
Verify that green 1ight HS-21C-C is ON. :

/l//,é/ 4.1.34 Press hand switch HS-21C-C. Verify that green light -&c
HS-21C-C is OFF and red light HS-21C-D is ON. \__

bVZ%Z 4.1.35  Verify heating 1ight 1L-21C-B is ON. oy

July 25, 1994 1:45pm
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WHC-SD-CP-0TP-151
SLUDGE STABILIZATION REV-0
QPERABILITY TEST PROCEDURE PAGE 10 OF 30

4.1 Instrumentation Check (cont.)

f&ﬁ%{i 4.1.36
Aé%éZ’ 4.1.37

.60

N~y
—

.41

=

.1.42

.47

B R ORERE E R

July 25, 1994

A Open the door to muffle furnace #2. Verify thatv .

(¢4

1ights IL-Zlcqg'and IL-21C-D are OFF.
W Jorie  4/2Y/74

Press HS-21C-D. i Lh W Do avo\gd
Y'quhx NP‘

Close the door to muffle furnace #2. Verify that , ,_

light IL-21C-D is ON.
Sign off CBRS card B0O411-C.

Start any heating cycle program (1-4) on TIC-21C-8B.
Verify that green light HS-21C-C is ON.

Press hand switch HS-21C-B. Verify that green light sc

HS-21C-C is OFF and red light HS-21C-D is ON.

Verify heating 1ight IL-21C-B is ON. = o

Change TAS-21C-B AL 2 setpoint to a temperature beiow

the current temperature reading on TAS-21(-B.

Verify heating light IL-21C-B is OFF and znnunciator
FURNACE #2 OVERHEAT alarms. Acknowledge alarm on
alarm panel. :

Return TAS-21{-B AL 2 setpoint to 1025°C.

Press HS-21C-D.

Sign off CBRS card 80411—8.

Start any heat1ng cycle program (1-4) on TIC- 21C B.
Verify that green 1ight HS-21C-C is ON. e

Press hand switch HS-21C-C. Verify that green light
HS-21C-C is OFF and red light HS-21C-D is ON. . «¢

Verify heating light IL-21C-B is ON. g

THINK w& IN ALL WE 22 VoOTOOCOOE=ORROOEEEOEE
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. WHC-SD-CP-QTP-151
SLUDGE STABILIZATION REV-0 :
OPERABILITY TEST PROCEDURE PAGE 11 OF 30

4.1 Instrumentation Check (cont.)

/ggé/A -~ 4.1.51
/géig 4.1.52

WA/ 4.1.53

/

~ Press HS-21C-D. Verify that green light HS-21C-C is . ac

ON, red 1ight HS-21C-C is OFF.
Verify heating light IL-21C-B is OFF. »&<

Sign off CBRS card B0411-1, B0411-6, B0411-7, and
B0411-8.

Disconnect leads from contacts 5 and 6 on EIC-21C-A

using maintenance procedure 07-GN-044, Wiring

45 4.1.54
/Vﬁ/  4.1.58
b/, ’;/ 4.1.56

Note -

WEX 4.1.57

- ks TRl
\XC w44 58/L f/gn off CBRS card Bo4lﬁ "‘Ww”i

w#L sdss

Disconnects/Reconnects.

Staert any heating cycle program (1-4) on TIC-21C-A.
Verify that gresn light HS-21C-A is ON. a8

Press hand switch HS-21C-A. Verify that green light
HS-21C-A is OFF and red Tight HS-21C-8 is ON. Record v

time: 35 7.

Heating light IL-21C-A will not i1luminate due to
EIC-21C-A control signal being disconnected.

Varify that FURNACE #1 TEMPERATURE DEVIATION alarm

annunciates and lights HS-21C-A and HS-21C-B go OFF. _at

Recgrd time of these events: [7:0/. q
[

Start any heat1ng cycle program (1-4) on temperature

controllers TIC-21C-A and TIC-21C-B. Verify that L ¢

N7 4.1.60

w24 4.1.61
Wi 4.1.62
MZ 4.1.63

July 25, 1994

green lights HS-21C-A and HS-21C~C are ON.
Press hand switches HS-21C-A and HS-21C-C.
Verify heating lights IL-21C-A and IL-21C-B are ON. - &c
Press Emergency Shutdown Button HS-21C-E. quc_

Verify heating lights IL-21C-A and IL-21C-B are OFF. - Q<

ruznx SGNT/BL 14 sy e vo M c———————— <
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4.1 Instrumentation Check (cont.)

WM~ 4188 sign off CBRS card B0412-1.

QC Verification: Instrﬁmentatiq specified are calibrated/functionally tested:

Mﬁ%u £ Thevwe et A//J/Lﬁ;r&_ £ -9

Print/Sign Nafe Date

4.2 CHECK CO, FLOW RATE
4,2.1 Open the €0, bottle valves.
4.2.2 Open valve V-21C-9 at the CO, cabinet.

4.2.3 Open V-21C-3 and adjust the flow through FI-21C-3 to
35 £ 2 cth.

4.2.4 - Verify FI-21C-3 responds to flow. Sign off CBRS card
B0416-1.

4.2.5 Open V-21C-4 and adjust the flow through FI-21C-4 to
35 £ .2 cth.
BO416-2.

4.2.7 Record the flow rates of FI-21-3>and FI-21-4.
F1-21-3 b cfh  FI-21-4 34 cih

4.2.8 Close valves V-21C-3, V-21C-4 and V-21C-9.

.3 CHECK EXHAUST FLOW RATE

4.3.1 Request power operations to start the 26 vacuum system
per Z0-060-602, "Operate 26" Process Vacuum".

4.3.2 Open vacuum isolation vaive V-21(-10.

xC

juiey

I

<

sy 4.2.6 Verify FI-21C-4 responds to flow. Sign off CB?S card
4

x<

T

July 25
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OPERABILITY TEST
PROCEDURE -

WHC-SD-CP-0TP-151
SLUDGE STABILIZATION REV-0

APPROVAL DESIGNATOR-SQ

OPERABILITY TEST PROCEDURE PAGE 13 OF 30

4.3 CHECK EXHAUST FLOW RATE (cont.)

¥ E&: 4.3.3
ol 4.3.5

Qﬁ?ww

P EKC'jldw;—4.3.6

T 4.3.7
v 4.3.8
47 4.3.9

Open V-21C-1 and adjust flow on rotameter FI-21C-1 to
read 130 2 5 cfh. (V-21C-1 may need to be throttled
down.) ' '

Verify FI-21C-1 and DPI-21C-1 responds to flow. Sign
off CBRS cards B0414-1 and BO414-2.

Open V-21C-2 and adjust fiow on rotameter FI1-21C-2 to
read 130 £ 5 cfh. (V-21C-2 may need to be throttled
down.)

Verify FI-21C-2 and DPI-21C~2 responds to flow. Sign

off CBRS cards B0415-1 and B0415-2.

Open valves V-21C-7 and V-21C-8. Record dP from
DPI-21C-1 &and flow rate from FI-21C-1.

NOTE: 1If dP is >10 psig, stop &nd notify cognizant
engineer.

DPI-21C-1 ~ 0,5 psi FI-21c-1 {30 cFh

Open valves V-21C-5 and V-21C-6. Record dP from
DPI-21C-2 and flow rate from FI-21C-2.

DPI-21C-2#@. 5 psi Fl-21C-2___[30  cfn

Close valves V-21C-1 and V-21C-2.

4.4 CHECK €O, AND EXHAUST FLOW RATE

éé!g;: 4.4.1

4.4.2

e
2?25:;_ 4.4.3

July 25, 1994

Open valve V-21C-9 at the CO, cabinet.

Open V-21C-3 and adjust the flow through FI-21C-3 to
35 £ 2 cfh.

Open V-21C-4 and adjust the flow through FI-21C-4 to
35 % 2 cfh.

THINK m& IN ALL ¥E 20 e
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APPROVAL DESIGNATOR SQ OPERABILITY TEST PROCEDURE PAGE 14 OF 30

e

4.4 CHECK CO, AND EXHAUST FLOW RATE (cont.)

4.4.4 - Open V-21C-1 and adjust flow on rotameter FI-21C-1 to
read 130 = 5 cfh.
t@éfﬁf 4.4.5 Open V-21C-2 and adjust flow on rotameter FI-21C-2 to
read 130 = 5 cfh. ‘
éﬁﬁ?é?’ 4.4.6 Record dPs from DPI-21C-2 and DPI-21C-2 and flow rates

from FI-21C-1, FI-21C-2, FI-21C-3 and FI-C21C-4.

Sce exce/t’#DPI-Zlc-l o5 psi DPI-21C-2 :6 psi
5~ |

Fl-alc-__i3e  cfn P20 (BT o

" 74 L8 wel
FI—21-3£ﬁ2_,__3£cfh Yerrgr121-07 150 Sz ey

£§25¢42V’/ 4.4.7 Proceed to Ssction 4.5 or close valves.

4.8 ENERGIZE MUFFLE FURNACES

This section of the OTP tests the cperation of the furnaces and the
temperature Timits within the glovebox. The furnaces should be startied
at zbout the same time for each test. All four programs will be tested.
Icon Prnl is for PRF Sludge cycle. Icon Prn2 is for RMC Oxalate cycle.
Icon Prn3 is for RMC Oxide. Icon Prnd4 is for drying desiccant.

NOTE - The Emergency Shutdown switch is to be pressed if the glovebox
temperature exceeds 65°C.

- Responsea to an alarm will be per Z0-160-800.

Lxt 4.5.1 _ Request power operations to start 26" vacuum per
Z0-060-602, "Operate 26" Process Vacuum".
e 4.5.2 Weigh a boat using balance in HC-21A. Record weight. Z:igr Z'EV'
B on Desiccator Cooldown Data Sheet.
5 4.5.3 Place approximately 500 grams of Mg0 sand into boat.
Record total weight on Desiccator Cooldown Data Sheet.
July 25, 1994 ' 1:45pm

_______________ > curae ABLQVR/DY tx Ly we po e NE.
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"OPERABILITY TEST WHC-SD-CP-0TP-131
PROCEDURE . -SLUDGE STABILIZATION REV-0
APPROVAL DESIGNATOR $Q OPERABILITY TEST PROCEDURE PAGE 15 OF 30

4.5 ENERGIZE MUFFLE FURNACES (cont.)

4.5.4 “Place boat into muffle furnace #1 and close furnace
"~ door.

4.5.5 Open valve V-21C-10 (located in room 263).

21C-1 an
0 £ 5 cfh.

[+ 13

4.5.6 Open V d adjust flow on rotameter FI-21C-1 to
1 .

read 13

4.5.7 Open V-21C-2 and adjust flow on rotameter FI-21C-2 to
read 130 = 5 cfh.

(Prnl) Data Sheet.

4.5.9 Adjust the flow through the rotometers as necessary
for changes in temperature. Note changes in comment
arez on data sheets.

4.5.10 Pull out EMERGENCY SHUTDOWN button HS-21C-E£. Red
1ight HS-21C-E should be illuminated.

4.5.11 IF red DOOR CLOSED lights (IL-21C-C and IL-21C-D) are
not ON, THEN close furnace doors.

T
Aixc
Lz
Axz
v 4 4.5.8  Record DPI-21C-1 and DPI-21C-2 on PRF Sludge Progrem
W
"
Xt

WARNING

Interior surfaces of furnace will reach temperatures that could cause

gloves to melt on contact. Melted gloves could Jead to a breach of
glovebox containment. -

EEE:: 4.5.12 Pull gloves out of glovebox and tie together using
bungi cord(s) during heatup/cooldown cycle.

LEZ :: - 4.5.13 Press SCROLL key on each temperature controller
' (TIC-21C-A and TIC-21C-B) until Prnl appears on the
display window, THEN press the RUN key.

July 25, 1994 1:45pm
---------------------- & THINK &ﬂg@@ IN ALL WE DO e e
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WHC-SD-CP-QOTP-151
SLUDGE "STABILIZATION REV-0
OPERABILITY TEST PROCEDURE PAGE 16 OF 30

4.5  ENERGIZE MUFFLE FURNACES (cont.)

A 4.5.14
>xz_ 4.5,15
(X 4.5.16

 Press the START CYCLE buttons (HS-21C-A and HS-21C-C)

for both furnaces.

Verify the red CYCLE IN PROGRESS 1ights (HS-21C-B and
HS-21C-D) come on for each furnace. IF red light does
not come on, press the STOP CYCLE buttons (HS-21C-B
and HS-21C-D) for both furnaces and notify test
engineer.. '

HEN heating starts, record time on PRF Sludge Program

(Prnl) Data Sheet.

NOTE- Use portable thermocoupje and rezdout instrument
to obtain room, glovebox wall, and heat
exchanger top, bottom &nd exhaust temperatures.

Observe furnaces and record required data on PRF
Sludge Program (Prnl) Data Sheets every 30 minutes
until furnace temperature reaches zpproximately 200°C
during cooldown cycle.

reaches B5°C.

temperatures in excess of 93°C.

CAUTION

The Halon fire suppression system is designed to be activated by
The glovebox high temperature alarm should

alarm and shut off power to both furnaces if the glovebox temperature

;égggf_ 4.5.18

_1242??  4.5.19

July 25, 1994

IF glovebox temperature raises above 653°C, press
EMERGENCY SHUTDOWN button and notify supervision. IF
Halon system is activated, press HALON RELEASE HOLD
button. The HALON RELEASE HOLD button must be held
down continuously.

IF a fire starts during the furnace heating cycle,
press the EMERGENCY SHUTDOWN button and leave the room

immediately.

THINK AR/BY 1 ALL WE TO
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4.5 ENERGIZE MUFFLE FURNACES (cont.)

é{é 4.5.20
K ssa

AFTER processing cycle has completed, check that power
has been removed from the furnace. The red system
power lights (IL-21C-A and IL-21C-B) are OFF.

Allow furnzce to cool.

CRITICALITY

Minimum edge-to-edge spacing of 10 inches shall be maintained between any
two charges, loaded ovens, or combination of both.

4?%2 - 4.5.22
4.5.23

_@3& 4.5.24

NOTE -

4.5.25

W
1%  4.5.26
/e

4.5.27

July 25, 1994

WHEN the furnace temperature indicated on TIC's is
<200°C, remove boats from furnace #1 using boat
handling tools.

ce a thermometer in the boat to monifor iemperature
of boat znd contents.

Immediately place the boat into a desiccator. Record
time boat was placed in desiccator on Desiccator
Cooldown Data Sheet.

The szcond heating cycle should be started while boat-
is cooling in desiccator. This will provide a worse
case for glovebox temperature (boat cooling and
furnace heating).

Record the boat temperature on Desiccator Cooldown
Data Sheet every .15 minutes until the temperature
reaches 75°C.

——

WHEN boat has cooled to <75°C, remove from desiccator.

Pull gloves out of glovebox and tie together using
bungi cord(s) during heatup/cooldown cycle.

=
TEINK &MMX 1IN ALL WE £O <mmemmme—cco-osmes—oo- <
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ENERGIZE MUFFLE FURNACES (cont.)

4.5.28  Press SCROLL key on each temperature controller
(TIC-21C-A and TIC-21C-B) until Prn2 appears on the
display window, THEN press the RUN key.

for both furnaces.

4.5
/722{ 4.5,29 Press the START CYCLE buttons (HS-21C-A and HS-21C-C)

4.5.30 Verify the red CYCLE IN PROGRESS lights (HS-21C-B and
HS-21C-D) come on for each furnzce. IF red light does
not come on, press the STOP CYCLE buttons (HS-21C-B
and KS-21€-D) for both furnaces and notify test
engineer. .

eating starts, record time on RMC Oxzlate
gram (Prn2) data sheet.

WARNING

Interior surfaces of furnace will reach temperatures that could czause
gloves to melt on contact. Melted gloves could lead to a breach of
glovebox containment.

NOTE- Use portable thermocouple and readout instrument
to obtain room, glovebox wall, and heat
exchanger top, bottom and exhaust temperatures.

LKT; 4.5.32 Observe furnaces and record required data on RMC

. Oxalate Program (Prn2) Data Sheets every 30 minutes
until furnace temperature reaches approximately 200°C
during cooldown cycle.

July 25, 1994 1:45pm
---------------------- - THINK wj 1% ALL ¥E DO ) “---—"-,"""’""f"‘"’<




WHC-SD-CP-0TR-151 REV;O PAGE 46 of 64
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4.5  ENERGIZE MUFFLE FURNACES (cont.)

CAUTION

The Halon fire suppression system is designed to be activated by
temperatures in excess of 93°C. The glovebox high temperature alarm should
alarm and shut off power to both furnaces if the glovebox temperature
reaches 65°C. ‘

NOTE - Should Halon system annunciate, press HALON RELEASE
HOLD button. The HALON RELEASE HOLD button must be
held down continuously until C line gloveboxes can be
checked for fire. The HALON RELEASE HOLD button must
continue to be held until the fire depariment resets
the system if no fire is found.

ﬂ@f4 bt 4.5.33 IF glovebox temperature raises above 65°C, press
EMERGENCY STOP button and notify supervision.

/V(F} LT 4,5.34 IF a fire starts during the furnace heating cycle,
press EMERGENCY STOP button and exit the room.-

LIZ; 4.5.35 AFTER processing cycle has completed, check that power
has been removed from the furnace. The red system
power lights (IL-21C-A and IL-21C-B) are OFF.

lEZ - 4.5.36 Allow furnace to cool to < 75°C.

TT 4.5.37  Repeat 4.5.28 to 4.5.36 for Prn3 and Prn4 using RMC
Oxide Program (Prn3) Data Sheet and Desiccant Drying
Program (Prnd) Data Sheet, respectively.

July 25, 1994 4 1:45pm
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1

WHC-SD-CP-0TR-151 REV-0

PAGE 48 of 64

OPERABILITY TEST

WHC-SD-CP-0TP-151

SLUDGE STABILIZATION

PROCEDURE REV-0
IMPACT LEVEL 3SQ OPERABILITY TEST PROCEDURE PAGE 17 OF 2?7
|7
6.0 TEST EXCEPTION LIST
Sludge Stabilization OTP Exceptions List
STEP, : EXCEPTION RESOLUTION INITIALS
H' 3 4 u. 51;‘.‘4& ‘}.pr a 5 I\-\Qd 0&1;1.4% 'you) Jﬂ ﬁ£7‘ W;’(
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' : : 12 A

6.0 TEST EXCEPTION LIST

Sludge Stabilization OTP Exceptions List

STEP EXCEPTION RESOLUTION INITIALS
Degial s Weteo prabbil rocachcd s B

| ;> . ol wu-e/ a2 }wu.zof He-21C to 2 heads.
7Le,w mcv'ea.becﬂ (L‘A«Dﬂéﬁ inaclive )ur6§

/ 5a/u.1 Trpan lea ‘f‘.u.&

leors A»J Feoe M;ﬁl?[
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o 0_7"1D Jur;Z/ Wi

W\mb%wc &Au Co o

(9o 4- 382)

4.3.% Jcold nlee g ~ 3 Tuudloali? pocttn WA
3 o
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\J
=
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(29-382), Sl Tus)
August 30, 1994 3:16pm
> EHINE m IN ALL ¥E DO Jooooeeo00000L00e00000S



i
WHC-SD-CP-0TR-151 REV-O  PAGE 8 of 64

OPERABILITY TEST : , WHC-SD-CP-0TP-151

PROCEDURE SLUDGE STABILIZATION REV-0

IMPACT LEVEL 33Q OPERABILITY TEST PROCEDURE PAGE 17 OF ??
/75

6.0 TEST EXCEPTION LIST

STudge Stabilization OTP Exceptions List

STEP _ EXCEPTION  RESOLUTION INITIALS
@ 4[,5’ Zé”#wg . W@ VC&&O\V:;],Q US// (Q,hse.\\.% Wnﬁ/(
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6.0 TEST EXCEPTION LIST
Sludge Stabilization OTP Exceptions List
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6.0 OTP ACCEPTANCE SHEET

6.1 Any equipment non-conformance or anomaiies will be 1isted on the
Exceptions List. :

6.2 Upon test completion and acceptance, the Cognizant Engineer will
prepare zn Operational Test Report (OTR) from the original OTP
with field entries and transmit it to Central Files via
Engineering Data Transmittal (EDT).

6.3 The undersigned concur that the OTP was compTeted successfully.

Quality Assurance R.R. TMerne. / ?,Dg.m . rL\_QixH_,/D ate £-27-G4

Print Signature
Cognizant Engineer_ WS Le i o / _éiééﬂgﬁ?ﬁ/
Print Signature
Cognizant Engineer A W &bsovo [V ke \L..-/Dqte %\3\34
Group Manager Print Signature
Operations Managex’:/S C/g%/zm /(«;/T_'%// /Date ?43;454
Print Signature
92/

PFP Plant Manager 2.0 Aedeben, 7 [LM@&I{@ /Date 575~

Print U] Signature

July 25, 1994 : ' B 1:45pm
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PROCEDURE SLUDGE STABILIZATION REV-0
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. Appendix A -
oTP TP 4,5,/ Desiccator Cooldown Data Sheet

M&%&MA%/%
Boat Weight Empty - Tagen/0O)g | Boat Weight with Mg0 - 509.7 g

/23 /94 | start |0:15 | 0:30 | 0:45 | 1:00 1:30 | 1:45 | 2:00

—
bt
(8]

EERITTNT

Time AR N L R s T
; : | =22 [RE L Cligi el ZH A =% =4
Temperature //[/;_g 1¢3¢| 5 ¢ * “l LA S>¢| sle

2:15 | 2:30 12:45|3:00 | 3:15 | 3:30 | 3:45} 4:00 | 4:15

Time

Boat
Temperature

.,

Time Boat Placed into Desiccator - » 3373
Time Boat and MgO sand Reaches 75°C - /< %

[l

July 25, 19%4 1:45pm
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SLUDGE STABILIZATION

OPERABILITY TEST PROCEDURE

WHC-SD-CP-O0TP-151
REV-0
PAGE 25 OF 30

Appendix A
PRF Sludge Program (Prnl) Data Sheet
Time | 7.5 | 8.0 | 8.5 | 9.0 | 9.5 | 10.0|10.5}11.0]11.5]|12.0]12.5]13.0]13.5] 14 ﬂ
St Wi ctodlo| 0146|079 0510 |0 896 g | g |1prs | e |6 e |00 | 1096 bhae
TIC-21C-A (°0) [naa |100C | 1o | 00 | (83 | s%0 |57 oy 13857139 139|778 9g |ars
TIC-21C-B (°C) “ o |4 |59 |s3|YF |He | 43 |vy6 |¢ '3 |4 0
Glovebox TC #1 (°C) 44 s Y5 | 43 |43 dl | 29
Glovebox TC #2 (°C) 4:: M |y3 g3 | u2 |4l 190 | 37
. M\-"W"\:% Glovebox TC #3 (C) 4 91 90 ‘3‘,' 3% (37 |36
%/me Glovebox Wall g5 g0 |[¥3 |97 | 59 ’f(b 5y
8’}/ / d Heat Ex. Top qg :;,m 8”';} lzj ‘ZyOfl_z'] 75 ' 35’ ’17’{ }5
w)ﬁ%&»ﬂ* Heat Ex. Bottom (}Z)f '02 ’205 "1 2| 245 '375(&/’ £7) " 5 '{’741
Heat Ex. Exhaust( “eF || Vel 7, o ‘0.,’7&%
Room Temp. CRF(| " Mo 7’/ 7 | o | 70 77 | NS
Lexn. Frow rate e | Ll | 20| 200 4] AT
COMMENTS + 1y qornnct o buadt el wnc.L

¥ shsi Taen

12,85

g welte to Fl -ilc-.

-/gk((/-/' ."«7;44 ﬂt‘ ‘7‘{142,,:..
o /

July 25, 1994

= .
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witd Fry

OPERABILITY TEST PROCEDURE

Appendix A

h//,(-RMC-OxH&Program (Prn}) Data Sheet

0TP-151 “

RS a gt 20

Furw (/24 —
8.5 9.0 9.5 1 10.0|10.5}11.0§11.5]12.0] 12.5| 13.0| 13.5| 14
Record Time : ! 4y g0} s o 52 o) pseys] 1080 oo 1130 | ) g | (g (16:10 !‘ND
TIC-21C-A 0 1570183 | 115 | 115|200 {254 1513 | 407 27 {u? 1930 | 59/{93/
TIC-21C-B o) [ P | Ok | wa {O | wA | ad | | WA I (MR A | VA LA WA
Glovebox Tc #1_(°¢) 138 3G | 357|134 | 35 |23 (35 |357|37 |38 |40 |4/ |4 iyl
Glovebox TC #2 (*0) || 40 | 3G [ 38 |31 |1U¥ |36 |36 |36 137 137 138 |37139 |40
). Slovebox T 83 (0) feyy L A1 |37 173 140 | 37 36 |34 |35 136 (35 |37 |37 %J
Per™s | Glovebox Wanl  (&0Fl 75% #7201 8 | s | 5 1g2 |92 18R\ %) 1% ] |F3 |85 |%¢ %
W Preat ex. Top__ eiF) 1370 N 757 1| 26 [ 7250025 |76 |26 (76 |77 | 77176 |11
M“ Heat Ex. Bottom (21| ™ ’%A A E A DA AN A AR V2N A
oowt | neat ex. enaust (ool 3”25 301 18 | 0 [ selgo g/ [$0 [ &) 124 (57189 |%3 '
" | Roon Tem. o 2 | vy s 1os (7 |0d |25 oo o |7 | 76 | 7612
130 | 130] 130 | 130 /30130 | /20 4o | £20] 30 (/30 1130 |
' [ omly Taking Risalives FO2  Furne L
mg(gﬁgaxnar_.

7:01pm

—

———
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_0-A3  1ST-¥10-d2-0S-JHA

¥9 30 99 39vd .



OPERABILITY TEST

SLUDGE STABILIZATION

WHC-SD-CP-0TP-151

l

PROCEDURE , REV-0
| APPROVAL DESIGNATOR SQ | OPERABILITY TEST PROCEDURE | PAGE 29”OF 30
5
Appendix A
RMc-Oxide-Program (Ren3) Data Sheet
PRF PRn
K Time 75 | 8.0 | 8.5 | 9.0 ] 9.5 | 10.0]10.5| 11.0] 115 | 12.0] 12.5] 13.0] 13.5] 14
Record Time K. V(,‘/o by Y % 2/4’0V‘2/-’7 224012310 |23400e0/0|0%0 (0//0 0140 |od/o |
TIC-21C-A ) 120001 10| 99| 788 1622|5621 90| y40 {3957 336 | 302 802 |232
TIC-21C-B o) f mp M VA NGB IR WA\l (2 | 94 92 | el | 40 | 35
Glovebox TC #1 (°C) /5 |7 | /72 145 |43 |42 | 4p|3% |37 136 |35 | 33 |32
Glovebox TC #2 (°C) || 4/ |2 |43 |47 g1 139 139137 |3¢ 3/ 135 ] 32| 31
Glovebox TC #3 (0) |77 Y0 |0 |37 |3¥ |39 |26 |3 |5 {33 |32 |3) | 30
Glovebox Wall (e 38 166 | 5| 87 [ 50 |66 [s€ (50 |36 fys Les | 5/ | §1
MW e ex. 100 o 77 | 78z | 17 127 | 27 [Pl n | P91 241 241 s
teat Ex. Botton (125 [y | e |2 1125 |pd | w7 || an|! 5 ”;Ls i |15 |
ﬂﬁofﬁl neat Ex. ExnaustC0F| T/ /a0 [/ 1o | 97 193 | 70 Bl 273 2554 55| 2555| Bl l
’?\3?\“ Roon Temp.  (UF| 25 |74/ |7 |73 |02 | | 72|72 22|70 {22 193123
exh. Flow Rate (ct) | 120 | 30| polyz0 1120 (26 | w0l 2525 224126120125 | |

COMMENTS 4, ,3‘ trape Fucuace # |

A

0-A3¥  IST-Y4L0-dI-GS-IHM

¥9 40.98 39vd
A
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n OPERABILITY TEST WHC-SD-CP-OTP-151
PROCEDURE ~ SLUDGE STABILIZATION REV-0
| APPROVAL DESIGNATOR SQ | OPERABILITY TEST PROCEDURE | PAGE 26 OF 30
- Ml Y1/7y :
Appendix A
oTP sTep 4.5, af RMC Oxalate Program (Prn2) Data Sheet
E Yortecl dasrsod/
Time furnaces started g DPI-21C-1 O, Fps, DPI-21C-2 0_, S ps. “
Time 0.0 | 0.5 | 1.0 15|20 25|30]35|40]45]50]|55]|60]65][70 -
Record Time ot ittl (1495 57 S5 TGN | THOVR)) |IEFDL 911174012001 708 |
TIC-21C-A O 8711851175 V75 B0 |res159a |69S | 153\ 822133/ |7.26 |90 5100118 )=
TIC-21C-B co |TEBT I |[15°1502° | 731 |59B |49 | 1SS| 225718321929 |05 |12D2 |1 o0 X
Glovebox TC #1 (°¢) J 9% | 257\ 25° (277 | 297 52° | 3 |39° | w2 |47 | 85" | 52°| 5b° | H1° 63
atovebox 1c 12_('0) 23" |94 Lo~ | aue |age| 30337 [30° | 39° 422 | 4° |7 | 5]° | 5" (55 |§
clovebox T 13 () |23 | g | 24%| 25~ |20 ° | 297|320 | 35° | 370\ 4% | | e | HE°1 52°|93° |5
e g T RINeS s 7 b7 v ol 7 B o 7t PR e e R 1315
\ : [} [ e/ [ LI L4 (] £ 0 - e 41 ? o 1} 1
S Y 24 b2 A7l A Al AR A A 5 A AR AE 1 by
' o 1 i 2 UPTREA I Vg TPV L ! 24/ ! 1,357V 14, e
‘K‘Z;‘,»Mm Hleat Ex. Bottom (CJ¢ (%5 2 Ve B A AL q"u”/m"’/o "ﬁ{z '}171_; i s ..-D
v 5 [ ¢ o 4N 43.‘ 3t ato Tose ) lep~® ‘I"’ V2,4 l-’( >
f | Heat Ex. E"““"“MF Bt 70’19’ 2" 7%‘ 12, Gl Blef %J 6ot Ao\ 200 'fﬁ‘z " i 'lifh ‘";0 f R
\ ’2\2"\(‘:{ Room Temp. cerefl7s” [15° %° {7° Nb' | 7571 77 77 7.4"(77 '77’ T |76 | T%° f
P T T T~z _‘ ] TS
o3¢ ghef? [ exh. Flow Rate (cfh) WD ZaaPidizq 2808k ’3"..," AR G AR A AN
COMMENT Tie- ¢ H0D Degrecs 15 < with Ttoapatun: =
Lontin(ler TIQ-2/- & went dbove Temgpatun kD point (§7% -
August 3, 1994 3:39pm _
P o o ok o e o e > Mo e e o e o e e e s o o O e 0 <«
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OPERABILITY TEST WHC-SD-CP-OTP-151
PROCEDURE SLUDGE STABILIZATION REV-0
| APPROVAL DESIGNATOR SQ_| OPERABILITY TEST PROCEDURE _| PAGE 28 OF 30

WAL ﬂ/“( | y Appendix A |
RMC Oxide Program (Prn3) Data Sheet
B ot 5 2
lTime furnaces started; DPI-21C-1 £ 0.5 g,.' ' DPI-21C-2 <o.5 pst
I Fime | 1.0|1.5| 20| 25[3.0]35|40({45]|50]|55|6.0]6.5]7.0
Record Time 1018 1048\ 1118\ )1 45 a5 |12 4\ OB (1395 1415 a5\ ps s 1545 | eS
TIC-21C-A (*0) 233 |37/ | 503|601 (703 |75 {37 887 |939 | 967 | toos| 1002 |54
TIC-21C-B (°c) 173 | 3444|418 | 543 1,80 [754 894|875 |923 | 962|994 |1001 |043
Benmua | Glovebox TC 11 (°C) 25127129 |30 |36 |40 5198 |53 |s3 | g3 |54 [56
ou.t el | glovebox TC #2 (°C) A% |28 |30 |33 |38 |42 |47 |51 |55 |$6|sp |57 |58

‘f(}—ﬂ- ¥sly Glovebox TC #3 (°C)

24|29 |31 |35 |39 |44 (50|54 |59 |$7 |57 |57 |4

hp-Popape it | Glovebox Wall  LCTF ~ | qedarelop 9| SRE0FF | 80 BA 957 90F | 99

ety 2 A Tra VY7 A .
ee o et e el — R AT A AT R A A AR R T
&8 < 2, 5 ~ o 139100 NasE 2 s B T DA AV 2 VAP Al
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Appendix A
RMC Oxide Program (Prn3) Data Sheet
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