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I . I NTRODUCT I ON 

Operabi 1 5  ty Test 
started on August 
1994. This test 

Procedure SD-CP-OTP-151, "Sludge Stabil ization, " was 
report includes a "road map" that describes the 
7, 1994 and successfully completed on September 2, 

sequence of events during the OTP, a description of the exceptions and 
resolutions, an analysis of the data and some 
concl usi ons/recommendat i ons . 
The primary objects of the OTP were to verify functionality of 
equipment, verify controller programming, obtain a base1 ine 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. 

11. ROAD MAP 

During operation o f  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 
OTR provides a road map of the timing and problems encountered during 
the OTP. 

TIME LINE OF EVENTS DURING THE OTP 

8-7-94 

8-8-94 

Pre-job for OTP 
All 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. 

Discovered C02 flow to Furnace 2 is blocked. (Exception #2) 
0 Insufficient vacuum to rotameters @ 40 cfh (Exception #4) 
Started both furnaces with program 3 (Pnr3) and completed the 

Noticed temperature differences between TIC and TAS. 

(Exception #1) 

program. 

(Exception #5) 
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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 

Plant Status:  

Plant Status:  

Furnace deviation alarm repeatedly received. (Exception #6) 
Discovered water i n  both rotameters, drained once by 

Star ted and completed program 4 (Pnr 4) w i t h  both furnaces. 

Plant Status:  Seismic outage 

Plant Status:  Seismic outage 

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

10" - 12" of. water discovered i n  Demister # 1 

10" - 12" of water i n  Demister # 1 - 26" vacuum 
system can not be operated f o r  OTP u n t i l  water 
from Demister # 1 can be removed 

30" - 12" of water i n  Demister # 1 (workplan 
being re-wri t ten t o  drain Demister # 1) 
Cap 4 i s  not operable 

Weekend - No Work 

Weekend - No Work 

Tuned temperature control 1 e r s  f o r  both furnaces. 
Plant Status:  10" - 12" of water i n  Demister # 1 (workplan can 

not be performed due t o  Cap 4 being down) 
Cap 4 i s  n o t  operable 

10" - 12" of water i n  Demister # 1 
Cap 4 i s  n o t  operable 

Plant Status:  10" - 12" of  water i n  Demister # 1 
Cap 4 i s  n o t  operable 

Instal led off-gas f i l t e r  for Furnace 2 
Plant Status:  10" - 12" of water i n  Demister # 1 

Demister # 1 is drained. 
Drained rotameters on the furnaces off-gas system. 

Cap 4 i s  n o t  operable 

TFlINK IN ALL W E  DO 
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8-21-94 

8-22-94 

8-23 -94 

8- 24 -94 

8- 25-94 

CO, system fo r  Furnace 2 worked on, V-21C-4 turned around. S t i l l  
no flow of CO, t o  furnace. 
Needle valves on off-gas system were replaced w i t h  a larger 
valve t o  increase flow. Off-gas flow not affected,  need t o  look 
a t  t he  26" vacuum system. 
Halon released t o  the glovebox due t o  f i re  maintenance work 
being done. 

Weekend - No Work 

Trouble shoot the 26" vacuum system and found pancake gasket i n  

Halon primary bo t t l e s  switched t o  secondary bo t t l e s .  
Star ted both furnaces w i t h  program 1 (Pnr  1). 

f lange on V-21C-10. 

Rotameters f i l l ed  w i t h  water du r ing  program 1. 
Rotameters were dr ied out using the  26" vacuum system. Increase 
i n  a i r  flow caused the  furnace temperatures t o  deviate  from the 
temperature cont ro l le r .  
furnaces. (Exception #7) 

deviation alarms the  furnace was shutdown. 

Deviation alarms occurred on both 

Furnace 1 continued t e s t ing  by s t a r t i n g  program 3. 
Furnace 2 was res ta r ted  using program 1. After several 

Furnace 1 completed the combination of programs 1 and 3. 
Boat was placed i n  desiccator  and cooling temperatures recorded. 
CO, l i n e s  a re  rodded out and discovered configuration is wrong. 

Drained other p i p i n g  legs  off the 26" vacuum branch. Gasket was 
Piping corrected and CO, f o r  Furnace 2 operable. 

sucked up i n to  the 26" vacuum system dur ing  this task.  
vacuum system i s  not functioning cor rec t ly .  

26" 

26" vacuum system operating. 
Off-gas p i p i n g  for connection in to  the  26" vacuum system i s  
relocated t o  l i n e  f o r  HC-18M. 

Completed 26" t i e  i n  f o r  HC-21C off-gas system. 

Star ted  both furnaces on program 2 (Pnr  2). 
Small amount of water i s  discovered i n  the rotameters. 
Furnace 1 f a i l s  t o  complete program 2. 

Discovered 
masking tape i n  valve V-2031-23B (new valve number V-21C-10). 

Failed during the 
1000° C dwell time. 
(Exception 8) 

Tried t o  r e s t a r t  manually - not able  to .  

8-26-94 Completed program 2 w i t h  Furnace 2. 
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Started program 1 with both furnaces. 
Furnace 1 failed, was not ramping correctly due t o  a failed 

Furnace 2 completes program 1. 
Furnace 1 has fuse replaced and program 1 i s  restarted. 

fuse. 

8-27-94 

8-28-94 

8-29-94 

9-2-94 

Furnace 1 completes program 1. 
Fil ter DP gauge for Furnace 1 functionally checked. 

Weekend - No Work 

Fil ter DP gauge for Furnace 2 trouble shoot. Gauge functionally 
tested. 

0 OTP signed off as complete. 

Table 1 provides a breakdown o f  the events and problems encountered 
during the  OTP. 

THINK I N  ALL W E  W 
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TEST ITEM 

(4.1) 
Instrument a t  i on 
Check 

(4.2) C02 Flow 
Check 

(4.3) Check 
Exhaust Flow 
Rate 

TABLE 1 
MAIN TASKS/CONDITION CONTINGENCIES PROBLEMS 

CBRS cards completed - (see 
OTP) 

Instrunentation fo r  the process installed. Tua job cards not in package 
sdded 8/8/94 t o  carplete section 

CBRS Job Cards C02 System nust be operable fo r  Furnace 1 N/A 
B0416-1 completed 8/8/94 . B0416-2 completed 8/24/94 C02 System must be operable fo r  Furnace 2 No C02 f l ow  to  Furnace 2, changed 

check valve a r d  and re-piped. 
Conpleted 8/23/94 EXCEPTION #2 

Insu f f i c ien t  f l o w  to receive 
reading on DP gauge. EXCEPTION #1 

Need 26" vacuun system operable. 
Need exhaust f i l t e r  #1 installed. 

CBRS Job Cards 

B0414-1 completed 8/27/94 
B0414-2 completed 8/25/94 Need 26" vmnm system werable. N/A 

B0415-1 completed 8/25/94 Need 26" v a c m  system operable- 
Need exhaust f i l t e r  #2 installed. Completed 
aiiai94 #l 

Insu f f i c ien t  flou t o  receive 
reading on DP gauge. EXCEPTION 

B0415-2 completed 8/25/94 Need 26" v m m  system operable. N/R 
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(4.4) Check CO, 
81 Exhaust Flow 
Rate 

(4.5) Furnace 
Cycle Program 1 
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To.take readings o f  the o f f -  
gas f o r  both furnaces w i th  
the exhaust and C02 systems 
funct ional .  

F i r s t  Run - Furnace 1 
Completed w i th  program 3 
a f t e r  dwel l  t i m e .  

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

Thi rd  Run - Furnace 1 
Completed 8/27/94. 

Need: Both off-gas f i l t e r s  installed. 
Conplet,ed 8/18/94 

Both furnace's CO systems must be 
functional. Eompleted 8/23/94 

26" vacuun system operational 
(Demister #1 drained.) 
Conpleted 8/19/94 

Need exhaust system and C02. 
Need 26" vacuum system operable. 

Need exhaust system and C02. 
Need 26" vacuun system operable. 

Need exhaust sys tm and C02. 
Need 26" vacuun system operable. 

1 : 58pm September 29, 1994 

f l o w  t o  Furnace 2. 
:;c:3,oN m 
Off-gas flon problems. Wen t i e -  
in t o  26" vacuun system. 
Conpleted 8/25/94 

- 
* Water in the rotameters. Water 
nas purged by increasing the 
off-gas flon nhich caused the 
furnace tenperature t o  deviate 
from the contro l ler  and a 
deviation alarm nas received. 
Program was restarted using 
program 3. 

Fuse (FU-21C-3) blew and no power 
c w l d  be supplied t o  the furnace. 
Exception MI 
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(4.5) Furnace 
Cycle Program 2 

(4.5) Furnace 
Cycle Program 3 

(4.5) Furnace 

F i r s t  Run - Furnace 2 
Terminated a f t e r  dwel l  time. 

Second Run - Furnace 2 
Compl eted 8/26/94. 
~- - 

Completed program 2 w i th  
Furnace 2 and p a r t  o f  
program with Furnace 1. 

Completed program 3 wi th  
both furnaces and one f i l t e r  
i n s t a l  1 ed . 
Completed program 4 with 
both furnaces. 

Need exhaust system and C02. 
Need 26" v a c w  system operable. 

See * problem i n  previous block. 
Trouble-shooting was done t o  see 
hou the furnace could be 
restarted when a deviation alarm 
was received. After several 
alarms the furnace was allowed t o  

Need exhaust system and C02. 
Need 26" vacuun system operable. 

Very small mount of water in 
rotameters. I 

Need exhaust system and C02. 
Need 26" vacuun system operable. 

Very small mount of water in  
rotameters. 
Furnace 1 received a deviation 
s lam during the 1000 OC & e l l  
tine and prigran was not 
conpleted. EXCEPTION #8 

I 

Need exhaust sys tm and C02. 
Need 26" vacuun system operable. 
No C02 system needed. 

Water in rotameters. Drained out 
aiai94 

No exhaust uas needed. (No 26" vacuun N/A 
system or C02) 

THINK I N  ALL W E  Do 
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111. Analysis of Data 

A. fauiment Functional itv 

All 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. 
inhibited by disconnecting and plugging the line at the "T" above the 
filter. The gauge then responded and the functional test j o b  cards 
were signed off. 

While functionally testing the CO2 lines there was no flow to furnace 
number 2. 
incorrectly and was plugged. This was corrected and adequate 
flowrates established. 

Flow through the filter was 

Troubleshooting revealed that the line had been hooked up 

When the 26 inch vacuum system was initially valved i n  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 o f  
the OTP water was appearing in the rotameters when they reached about 
300°C. By the end o f  the OTP a very small amount o f  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 o f  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. 
established. 
gas line to further enhance the flow characteristics (especially in 
functionally testing the OP 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 

The blank was removed and adequate flows were 
Slightly larger needle valves were installed in the off 

THINK IN ALL WE DO 
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B. Controller Proqramminq 

The controllers were each programmed with 4 different programs. 
programs were for PRF Sludge items (Pnr l), RMC Line Oxalate items 
(Pnr 2), RMC Line Oxide (Pnr 3), and desiccant drying (Pnr 4). 
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 controller could be restarted. 
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 o f  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). 

The 

Each 

The controllers were 

WHC-SD-CP-OTR-151 
REV - 0 SLUDGE STAB I L IZATION 

OPERABILITY TEST REPORT PAGE 11 OF 64 
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Figure 3 
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Figure 4 

N 
a, 
V 
(3 

3 3  
O L L  
I 

? E  

- N  + 

W 
V 
0 
IT 
3 

LL 

L 



- 
OPERABILITY TEST WHC-SD-CP-OTR-151 
REPORT SLUDGE STAB1 L IZATION REV-0 
APPROVAL DESIGNATOR SQ OPERABILITY TEST REPORT PAGE 16 OF 64 

Figure 5 
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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). 
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. 

The OSD 

TEINK IN ALL W E  DO 



OPERAB I L I T Y  TEST REPORT SLUDGE STAB I L IZATION REV-0 
WHC-SD-CP-OTR-151 

APPROVAL DESIGNATOR SQ OPERABILITY TEST REPORT PAGE 18 OF 64 

Figure 6 



OPERABILITY TEST WHC-SD-CP-OTR-151 
REPORT SLUDGE STAB1 L IZAT ION REV-0 

APPROVAL DESIGNATOR SQ OPERABILITY TEST REPORT PAGE 19 OF 64 

Figure 7 
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0. 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 o f  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. 
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 degradation of the boat is expected and within acceptable limits 
(no warping observed). 

The 

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 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. 

The data was plotted and a regression method used to fit 
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Figure 9 
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A l l  o f  the object ives o f  the OTP were met. A l l  o f  the equipment i s  
funct ion ing properly. Some minor modif icat ions are being made t o  make 
the  system more ergonomic. These modif icat ions include re loca t ion  of 
the C02 shutof f  valves, re loca t ion  of the exhaust system needle valves, 
and the addi t ion o f  vacuum i s o l a t i o n  valves i n  room 230A. The 
c o n t r o l l e r  programs are a l l  funct ioning properly. Modi f icat ion o f  the 
programs and con t ro l l e r  tuning has minimized overshoot o f  the 
cont ro l le rs .  The glovebox temperature p r o f i l e  i s  acceptable. The 
d i f f e ren t i a l  pressure on the o u t l e t  f i l t e r  f o r  glovebox HC-21C w i l l  need 
t o  be observed pe r iod i ca l l y  t o  assure adequate a i r  f low i n  the glovebox. 
The time required f o r  the boat t o  remain i n  the desiccator t o  cool down 
was determined and has been incorporated i n t o  the operating procedure. 

F i n a l l y  t h i s  OTP also provided an excel lent  opportuni ty f o r  the 
operators t o  obtain OJT t ra in ing .  



7 k  5 fAr- 



WHC-SPCP-OTR-151 REV-0 PAGE 25 O f  64 

OPERABILITY TEST 
REPORT SLUDGE STAB I L I ZAT I ON 

OPERABILITY TEST REPORT 

APPENDIX A 

THINK IN ALL WE DO 





- - -0-27 Ot 
; i l :  3 .=, <",qLt 

kf Tan ~ c ~ i v e g ?  - . 7 

INFORMA +?8iazi%P#d U M  J u l y  25, 1994 
C;molete fcr a l l  TVDeS of Release 

Purcese ID Number (include revision, v o l m e ,  ezc.) 
13 t o e e c h  or Presentation [I Reference WHC-SD-CP-OTP-151, R E V .  0 

1Checr [XI Technical Repon 
only one [I Thesis or Oissenatton 
suffix1 I] Manual 

List attachments. [I Full Paper 

[I Summaw 

[I Abstract [I BrochurerFlier 
[I Visual Aid [I Sottware!Oatabase Dare Release Required [I Speakers Bureau [ X I  Controlled Document 

[I Poster Session 
13 Videotape 

[I Other July 25, 1994 
Unclassified Caresory Intac: I Level SQ 

' 

Title Sludge Stabilization Operability Test Procedure I uc- I 
InIormation received from others in confidence. such as prcprietrry cata. 
trade secrets. and/or inventions? New or novel Ipatentablel suiqec: rnaner? [ ] Yes 

If 'Yes'. h8s disclosure been rubmined by WHC or other tsmoany? 
[ X ]  NO I 

I -..- .. I I L A  J NO 1 J Yes rldentify) 

I [ X I  No [ I  Yes Ildentifvl 

[ ] No 
CopyrighIs? [x] No [ ]  Yes 
If 'Yes'. h8s &en permission been granted? 

[ 3 Yet Disclosure Nofsl. 
Trademarks? 

[ ] No [ 3 Yes l&t;rch Permission) I 
Cclrolete for Cceezh o r  Presentarion 

Title of  Conference o r  Heeting Group or Society Sponszring 

~ate(s) o f  Conference cr Heetinp Ciry/S:zie Will pr0ceedins.s be published? [ 3 Yes [ 1 No 

Title of Jcurnzt 

CXECKL! 57 FCR Si GNATORIES 
Yes - -  NO Reviewer - Signature Indicates Approval Review Rec-ired Der ViC-CN-3-L - 

Dz:e _. Name (minted) Si cnatwe 
Classific~:ion/Uncl8ssified Controlled 
Nuclear Information [ I  1x1 

[ I  [ X I  
13 [XI 

Information or International Program [ I  [XI 
[ I  [XI 
[ I  [ X I  
13 [XI 
I 1  [ X I  
I1 [XI 

Patent - General Counsel 

Lesal- General Counsel 

Applied TechnologylExoon Controlled 

WHC Program:Prolect 

Communications 

RL Program/ProjeC 

Publication Services 

Other Program/Proiect 

Information conforms t o  all appliceble recuirenenrs. The above infOrMtiBn i s  certified t o  be cirrect. 
- Y es - No INFORMATION RELEASE ADHINISTRATION APPROVAL STMP 

1x1 References Available to Intended Audience 

Transmit t o  DOE-HWOffice of Scientific 
and Technical Information 

' 

Stamp is requbed before release. Release is continsent upon resolmion of 
mandatow comments. I 

I Author/Reauettor (Printed/Signaturcl I Date I [I [XI I 

Intended Audience 

1 [ ]  Internal [x] Sponsor - [ ]  External I 
D a t e  Cancelled I Date Disapproved M . W .  Gibson 

BD-7600-062 (08/91) UEFD74 Part 1 



2. Title 3. N m e r  

Sludae Stzbil i z a t i o n  Ooerabil i t y  Test Procedure WHC-SO-CP-OTP-151 
5. Key Words 6. Author 

HC-21C, OTP, Sludge, iherm;l: S t a b i l i z a t i o n ,  PFP 

Signrture 

Or sani t a t  i onltharse Code 1 5 52 0 /K6 J C3 
7. Absiract 

DOCUMENT PROVIDES INSTRUCTIONS FOR PERFORMING THE OPERABILITY JEST OF THE SLUDGE 

PLUTONIUM FINISHING PLANT. 
STABILIZATION PROCESS IN GLOVEBOXES HC-21A AND H C . . 2 1 C  IN BUILDING 234-52 AT THE 

been secured, upcn reques:. from :he Patent Comsel, U.S. Department 
of Energy Field Office, Richland, UA. 

DlSCLAiMER - This reFcr: u i s  FreFared as an 6c:ount of uork 
sponsored by an zfency of :he Uniied Stares toverrment. Neither the 
Unittd Sca:cs toverrment ncr any agency thereof, ncr any of :heir 
eTloy,ees, nor any o f  ;heir ccn::ac:ors, subcmtrac?ors or :heir 
employees, makes cr,y uar:!?:y, express or implied, or assunes iny 
lesa1 liatiliry cr respor.s:t:li:y for the acclrracy, completeness! or 
any third pariy's use or the resu1:s o f  such use ci any information, 
sppararus, produc:, or priigss disclosed, or represents that its use 
uculd no: inirinse private!y wned rishrs. Reference herein to any 
s p e c i f i c  cmercial produc:, process, or service by trade name, 
rrademark, mnuiacturer, or ctheruise, does not necessarily 
constitute or imply its er,dcrsemer,r, recommendation, or favoring by 
the United S t l i e s  Gcverrment o r  any agency thereof or irs 

A-6400-073 (11/91) '333 Mff24 



E 29 o f  64 WHC-SPCP-OTR-151 REV - 0 PA6 

PROCEDURE SLUDGE STABILIZATION REV-0 
APPROVAL DESIGNATOR SQ OPERABILITY TEST PROCEDURE PAGE 2 OF 30 

OPERABILITY TEST WHC-SD-CP-OTP-151 

1.0 TEST PLAN . . . . . . . . . . . . . . . .  

2.0 SAFETY . . . . . . . . . . . . . . . . .  
3.0 TOOLS. EOUIPMENT. AND SUPPLIES . . . . .  

4.0 PROCEDURE . . . . . . . . . . . . . . . .  
4.1 Instrumentation Check . . . . .  

4.2 CHECK CO, FLOW RATE . . . . . . .  
CHECK EXHAUST FLOW RATE . . . . .  

CHECK CO, AND EXHAUST FLOW RATE . 

ENERGIZE MUFFLE FURNACES . . . . .  

_ . .  

. . . .  . .  
. .  . . . .  4 

6 

7 

12 

12' 

13 

14 

20 

. .  

. .  

. . . .  

. . . .  

. . . .  

. . . .  4 . 3  

4 . 4  . . . .  

4.5 . .  

. .  

. . . .  

. . . .  5.0 TEST EXCEPTION LIST . . . . . . . . .  

. .  . . . .  2 1  

22  

6.0 OTP ACCEPTANCE SHEET . . . . . . . . . .  

APPENDIX A . . . . . . . . . . . . . . . . . .  . .  I . .  



YHC-SD-CP-OTR-151 REV-0 PAGE 30 O f  64 

OPERABILITY TEST WHC-SD-CP-OTP-151 
PROCEDURE SLUDGE STABILIZATION REV-0 
APPROVAL DESIGNATOR SQ OPERABILITY TEST PROCEDURE PAGE 3 OF 30 

1.0 TEST PLAN 

1.1 This Operability Test Procedure (OTP) provides instructions for testing 
operability o f  the Thermal Stabilization Process located in glovebox 
HC-21Cy room 230A and HC-21Ay room 2308, in 234-2 at the Plutonium 
Finishing Plant (PFP), in the 200 West Area o f  the Hanford Site. 

The Thermal Stabilization Process i s  an old 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 hi9h fired plutonium oxide. 

The Therm1 Stabil ization Process consists primarily o f  two Therrno?yne 
mode? FA2630 nuffle furnaces control led by Eurotherz tenperaiure 
controllers. 
various tmperaiure profiles within the furnaces End glovebox. 

A variety of thernocouples inform the controller o f  

1.2 The test cbjectives are to functionally test the electrical performance 
o f  the process equipment and the ergonomics of the installed equipment. 
Ternperarure rimp ratfs along with interlocks within the controller w i ? 7  
be tested. Oiita will be collected in order to providt an indication o f  
a baseline tenperature profile. 
in an Operational Test Report ( O T R ) .  

Results o f  the tests will be summarized 
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2.0 SAFETY 

SLUDGE STABILIZATION 
OPERABILITY TEST PROCEDURE PAGE 4 OF 30 

ADD1 icable Safetv Documents - Provisions of the Radiologic27 Control  
Manual, WHC-CM-1-6, Industrial Safe ty ,  WHC-CM-4-3, Industriz7 Hygiene, 
WHC-CM-4-40 and Radiation Work Permit or others a s  specified in the Job 
Control System (JCS) work package, apply t o  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 o f  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 a71 times to 
monitor glovebox tesperatures. It nay be necessary to turn off  the 
power to the muffle furnaces i f  the glovebox temperatures set too high 
(>65'C). 
suppressant button to interrupt the fire suppressant s y s t m  if the 
glovebox temperature gets over 93°C and the Halon injection systen 
activates. 
within the glovebox. 
i f it overheats. 

Also the operator nay need to hold down the Halon fire 

The Halon injection system i s  only needed if there is a fire 
Halon will not cool down the glovebox temperature 

Gloves near furnaces will be pulled out of the glovebox prior to 
energizing the iurn;ces to protect them froin 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 
M i s c .  hand tools 
Therrnome t e r 
Leather Gl oves 

Writing Utensil 
Others as needed per direction o f  test engineer and lead operator. 
07-GN-044, Wiring Disconnects/Reconnects 
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TABLE 1 
P R E - J 0 B S AF ETY / 0 P E RAB I L I T‘f 6 R I E F I N G L I S T 

II DATE I ORGANIZATION 

8hd4.l E+, 
&f 

1 : 45pm 
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4.0 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. 
(TE) and Nuclear Operations. 
provide verification in spaces identified. 
initialed, as it is completed, by the Test Engineer or designee. 
Initials will be placed in the space provided t o  the left o f  the 
sequence step. 
the Cognizant Engineer or designee in the space provided. Data recording 

Testing will be conducted by the Test Engineer 
PFP Quality Assurance (PFP-QA) will 

Each step shall be 

Test section completion verification will be signed by 

c will be performed by TE o r  designee. 

Discrzpancies will be noted on the Exceptions L i s t  provided 
6.0) and according to provisions in Appendix L of IiX-CM-6- 
Enaineerina Przctices. 

(Sect ion 
Stand;rd 

I f  equipment is faulty, the OTP will be disconiinucd until the Cognizznt 
Engineer is notified and the problein is resolved. 

Adjustnients to the OTP Kay be necessary in the field as the  test run 
progresses. Therefore, the Test Engineer is permitted to authorize test 
site personnel to ink in niinor changes io the OT? with the concurrence 
o f  the Cognizant Engineer. 

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

b. The Cognizant Engineer or his/her designee 

engineer and the 
will  be 
red by 
by the telephone 

hall 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. 

6 
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4.0 PROCEDURE (cont.) 

I 

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

Existing data sheets or applicable test sections nay be copied and added 
to this t e s t  p l a n  i f  needed to re-perforn a section of the test. 
page number o f  ths page addsd w i l l  be appended with an alphabetical 
(a-z) suffix. 

The 

4.1 Instrumentation Check 

NOTE - Calibrations/function;l checks to be verified with either current $,\. .+ k\- ,\; * 

,, I,, :. F 

calibration stickers or check for completion with work pzckage 
22-94- 13 13. kii". :. 
4.1.1 

4.1.2 

4.1.3 

4.1.4 

4.1.5 

4.1.6 

4.1 .7  

4.1.8 

;,e.- , .. 
:/ 2. L p..' 

Verify thzt furnace tenperature controllers (TIC-21C-E ( *  3.- 
fic - --' and TIC-2lC-B) have been functionally checked. 7 1 t \*$J!& 

Verify that High Temperature A1 arm Switches (TAS-ZIC-.A 
and TAS-21C-B) have been functionally checked. L d e  

Verify temperature recorder (TR-21C) is calibrated. 
7'?7-f'4 73 7P+qlEqqt 

B I' Verify glovebox high tenperzture *a1 arm switch 
(TAS-21C-C) is calibrated. 7ja5;/;4 /cc ~ . P s - . & -  &-./ 9- 
Close the door  to muffle furnace $1. 
light IL-23C-C is ON. d J  Verify that 

Start any heating cycle' program (1-4) on TIC-E1C-A. 
Verify that green light HS-21C-A is ON. / G L  

Press hand switch HS-21C-A. 
HS-21C-A is OFF and red light HS-21C-B is ON. 

Verify that green light 
r G ( c  

Verify heating light IL-21C-A is ON. WQC 

1 : 45pm .---------------------- < TWXNX YN ALL VZ DO 
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4.1.11 
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4.1.12 

Instrumentation Check (cont.) 

4.1.9 Open the door to muffle furnace =l .  Verify that CCL J 
lights IL-21C-A and IL-21C-C are O F F .  

Press HS-21C-B. 

Close the door to muffle furnace =l. 
light IL-PIC-C i s  ON. 

Sign off CGRS card 80410-C. p a c '  

Verify that QL,/ 

4.1.13 

4 . 1 . 1 4  

4.1.15 

4 .1 .16  

Start any heating cycle program (1-4) on TIC-2!C-A. /a' 
Verify that green light HS-21C-A is ON. 

Press hand switch HS-21C-A. 
HS-21C-A is OFF and red light HS-21C-6 i s  ON. 

Verify that green light 
v &.L 

Verify heating light IL-21C-A is ON. &v 

Change TAS-21C-A AL 2 sttpoint to a tenperature below 
the current tmperature reading on TAS-21C-A. 

4.1 .17  Verify heating light IL-21C-A i s  OFF and annunciator 
FURNACE =l OVERHEAT alarm. Acknowledge alarm on y c ,  
zlarn panel. 

4.1.18 

4.1.19 

4.1.20 

4.1.21 

Return TAS-PIC-A AL 2 setpoint to'1025"C. 

Press HS-21C-B. 

Sign off CBRS card 80410-8. 

Start any heating cycle program (1-4) ,on TIC-ZlC<. #- 2. 
Verify that grecn l i g h t  HS-21C-A i s  ON. A- 

4.1.22 Press hand switch HS-21C-A. Verify that green -light GL 
HS-PIC-A is OFF and red light HS-PIC-B is ON. 

4.1.23 Verify heating light IL-21C-A is ON. ocv  
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Instrumentation Check (cont.) 

4.1.24 

4.1.25 

4.1.26 

4.1.27 

Press HS-ZIC-B. Verify that green light HS-21C:A is yg=c 
ON, red light HS-21C-B is OFF. 

- -  
4.1.25 Start any heating cycle progrzm (1 -4)  cn TIC-21C-A. ,,LL 

Verify t h a t  green light HS-2!C-A i s  ON. - 
4.1.29 Press hand switch HS-21C-A. Verify that green l i g h t  y G L  

HS-21C-A i s  OFF and red light HS-21C-B is ON. 
time: fl ,$:13 
Heating light IL-21C-A. will not illuminate due to /see 

EIC-21C-A control signal being disconnected. . 

Record 

/t-/s./ 
Note - 

4.1.30 Verify that FURNACE Z 1  TEMPERATURE DEVIATION alarrn u c  
annunciates and lights HS-21C-A and HS-21C-B go OFF. 
Record time of these events: /6 .*J?. 

4.1.31 Sian off CBRS card 80410-5. 
IC;,+ ;L /14-f4@-- 

/s < g/Ffly4.1.32 Close the door t o  muffle furnace f2. Verify that 
light IL-21C-D is ON. 

/ sc 4.1.33 Start any heating cycle program (1-4) on TIC-21C-B. 
Verify that green light HS-21C-C i s  ON. 

4.1.34 Press hand switch HS-2IC-C. Verify that green light / t ic  
HS-21C-C i s  OFF and red light HS-21C-D is ON. '\ 

4.1.35 Verify heating light IL-21C-B is ON. i/n c 
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Instrumentation Check (cont.) 

4.1.37 

4.1.38 

4.1.36 Open the door to muffle furnace d2. Verify that/,, 
lights 

light IL-21C-D is ON. 

4.1.39 

4 .1 .40  

4 .1 .41  

4 .1 .42  

Sign o f f  C6R.S card BO411-C. 

Start any heating cycle program (1-4) on TIC-21C-3. r / 4 c  
Verify that green light HS-21.C-C is ON. 

Press han‘d switch HS-21C-3. 
HS-2!C-C is OFF and r21 liaht HS-21C-D is ON. 

Verify that green light, KCL 

Verify heating light IL-21C-B is ON. c . ’ ~  

4 .1 .43  Change TAS-21C-B AL 2 setpoint to ii temperature beio:.i ~’~~ 
the current temperature readina on TAS-21C-B. 

~ i : c  
4.1.44 Verify heating light IL-21C-B is  OFF and annunciator 

FURNACE 62 OVERHEAT a1 arms. 
alarm panel. 

Acknowledge a1 arm on 

4.1.45 Return TAS-21C-B AL 2 setpoint to 1025’C. 

4.1.46 

4.1.47 

4.1.48 

4.1.49 

4 .1 .50  

Press HS-21C-D. 

Sign off CBRS card 80411-B. 

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

Press hand switch HS-PIC-C. 
HS-2lC-C is OFF and red light HS-PIC-D is ON. 

Verify that green light 
L-. ,sL 

Verify heating light IL-21C-B is ON. r/sc 

! 
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Instrumentation Check (cont. ) 

Press HS-21C-D. Verify that green light HS-21C-C is J O C  

ON, red light HS-PIC-C is OFF. 
@ 4.1.51 

4.1.52 Verify heating light IL-21C-B is OFF. *'A 

4.1.53 Sign off CBRS card 60411-1, 80411-6, 60411-7, and 
E0411-8. 

4.1.54 Disconnect leads from contacts 5 and 6 on EIC-21C-A 
using maintenance procedure 07-GN-044, Wiring 
Disconnects/REconnects. 

4 . 1 . 5 5  Stzrt any heating cycle program (1-4) on TIC-21C-A. 
Verify that gresn light HS-21C-A is ON. J &i 

L A !  

4.1.56 Press hand switch HS-21C-A. Verify that green light 
HS-21C-A is OFF and red light HS-21C-5 i s  ON. 
tine: /4:53- .  

Rscord N/ 

Note - fiecting liaht IL-2!C-A will not illuminate due t o  
EIC-21C-A control signal being disconnected. 

4 . 1 . 5 7  Vsrify that FURNACE t l  TEMPERATURE DEVIATION alarm 
annunciates and lights HS-21C-A and HS-ZIC-B go OFF. /&'c 
Rec rd time of these events: / F : O /  . 

w, Ad ' 4.1.58 p-&"8- %$off CBRS card BO41b-5. 

4.1.59 Start any heating cycle program (1-4) on temperature 
controllers TIC-21C-A and TIC-21C-B. Verify that ~ 8' 
green lights HS-21C-A and HS-2lC-C are ON. 

& 

4.1.60 

4.1.61 

'4.1 .62 

Press hand switches HS-21C-A and HS-2lC-C. 

Verify heating lights IL-21C-A and IL-PIC-B are ON. '' 
Press Emergency Shutdown Button HS-21C-E. L C C  

4.1.63 Verify heating lights IL-21C-A and IL-21C-B are OFF. cL 
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4.1 Ins t rumen ta t ion  Check ( c o n t . )  

4.1.64 Sign o f f  CBRS ca rd  B0412-1. 

CHECK CO, FLOW RATE 4.2  

Lac 
E 
-- lac 4.2.3 

4.2.1 Open the  CO, b o t t l e  va lves .  

4 .2 .2  Open va lve  V-21C-9 a t  the CO, c - b  a i n e t .  

Open V-21C-3 and a d j u s t  t h e  f low through FI-21C-3 i o  
35 5 2 c fh .  

4 . 2 . 4  Verify FI-2!C-3 responds t o  f l o w .  Sign o f f  CBRS czrd 
80416-1. 

4.2.5 Open V-21C-4 and a d j u s t  t h e  f low through FI-21C-4 t o  
35 F 2 c fh .  

4.2.6 Verify FI-21C-3 responds t o  f low.  S ign  off CBRS card 
BO4 16-2. 

4.2.7 Record t h e  f low r a t e s  o f  FI-21-3 and FI-21-4. 
- 

FI-21-3 3 b c f h  FI-21-4 3 5  cfh 

C1 ose  val ves V-21C-3, V-21C-4 and V-21C-9. 4.2.8 

4 . 3  CHECK EXHAUST FLOW RATE 

4.3.1 Request power ope ra t ions  t o  s ta r t  t h e  26 vacuum system 
per 2O-O60-602, "Operate 26" Process  Vacuum". 

4.3.2 Open vacuum i s o l a t i o n  va lve  V-21C-10. 
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4 . 3  CHECK EXHAUST FLOW RATE (cont.) 

4.3.3 Open V-21C-1 and adjust flow on rotameter FI-21C-1 to 
read 130 P 5 cih. 
down. ) 

(V-21C-1 may need to be throttled 
E 

4.3.4 Verify FI-21C-1 and DPI-21C-I responds to flow. Sign 
o f f  CBRS cards B0414-1 and 80414-2. 

4 . 3 . 5  Open V-21C-2 and adjust flow on rotaneter FI-21C-2 t o  
read 130 t 5 cih. 
down. ) 

Verifj FI-21C-2 and DPI-ZlC-.Z responds to flow. 
off CBRS cards 60415-1 and B0415-2. 

(V-21C-2 nay need t o  be throttled 
x 

Sign 

072 4 . 3 . 7  Open valves V-21C-7 and V-2JC-S. Record d? fron 
DPI-21C-1 and f low rate from FI-21C-1. 

NOTE: If dP i s  >10 psig, stop and n o t i f y  cognizmt 
engineer. 

FI-21C-1 1 3 0  C fh 

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

- k z  
DPI-21C-2 Po. 5 psi FI-21C-2 30 Cfh 

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

CHECK CO, AND EXHAUST FLOW RATE 

& 
4.4 

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

4.4.2 Open V-21C-3 and adjust the f l o w  through FI-21C-3 to 
35 f 2 cfh. 

xst 

4.4.3 Open V-21C-4 and adjust the f l o w  through FI-21C-4 to F- 35 f 2 cfh. 



OPERABILITY TEST 

APPROVAL DESIGNATOR SO 
PROC EClURE 

4.4 CHECK CO, AND EXHAUST FLOW RATE ( c o n t . )  

WHC-SD-CP-OTP-151 i 
I SLUDGE STABILIZATION REV-0 

OPERABILITY TEST PROCEDURE PAGE 14 OF 30 

Ljrc, 4 . 4 . 4  Open V-21C-1 a d  a d j u s t  f low on ro t ame te r  FI-21C-! t o  
read 130 i 5 c i h .  

Open V-21C-2 and a d j u s t  flow on rotameter FI-21C-2 i o  
read 130 2 5 c i h .  

4 . 4 . 5  W l L  

/H// 4.4.6 Record dPs i r o n  DPI-21C-2 and DPI-21C-2 and f low r a t e s  
from FI-21C-1, FI-21C-2, FI-21C-3 and FI-C21C-4. 

/A/ 4.4 .7  Procegd t o  Sect ion 4 .5  o r  c l o s e  va lves .  

4 . 5  ENERGIZE MUFFLE FURNACES 

This  s e c t i o n  o f  the OTP t e s t s  t he  Gperat ion of the  fu rnaces  and t h e  
t e n p e r a t u r e  l imits within t h e  glovebox. The fu rnaces  should  bo st ;r tec 
a t  ;bout t he  same t ime f o r  e x h  t e s t .  All  f o u r  programs w i l l  be t e s t e d  
Icon P r n l  i s  for PRF Sludge cyc le .  Icon Prn2 i s  f o r  RMC Oxala te  cyc le .  
Icon Prn3 i s  for RMC Oxide. Icon Prn4 i s  f o r  d ry ing  d e s i c c a n t .  

NOTE - The Emergency Shutdown switch i s  t o  be pressed  i f  t h e  glovebox 
tempera ture  exceeds 65'C. 

- Response t o  an alarm wi l l  be per 20-160-800. 

b= 4.5 .1  Request power ope ra t ions  t o  s t a r t  26" vacuum pe r  
20-060-602, "Operate 26" Process  Vacuum". 

irc 4.5.2 Weigh a boat using ba lance  i n  HC-21A. Record weight tw M i  -7k 
on Desiccator  Cooldown Data Shee t .  

L;rt 4.5.3 Place approximately 500 grams of MgO sand i n t o  boa t .  
Record t o t a l  weight on Des icca to r  Cooldown Data Shee t .  
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4 . 5  ENERGIZE MUFFLE FURNACES ( c o n t . )  

WARN I NG 

I n t e r i o r  su r f aces  of  furnace  will reach t e n p e r a t u r e s  t h a t  could  cause 
g l o v e s  t o  melt on c o n t a c t .  
g lovebox containment. 

Melted g loves  could l e a d  t o  a breach o f  

i 

4 .5 .4  Place boat i n t o  muff le  fu rnace  f l  and c l o s e  fu rnace  
door .  

4 .5 .5  

4 . 5 . 6  

Open valve V-21C-10 ( l o c a t e d  i n  room 263) .  

Open V-21C-1 and a d j u s t  f l o w  on ro t ame te r  FI-PIC-1 t o  
read  130 i: 5 c fh .  

Open V-21C-2 and a d j u s t  f low on ro t ame te r  FI-21C-2 i o  
read 130 I 5 cfh. 

4 . 5 . 7  

4 . 5 . 8  Record OPI-21C-1 and DPi-21C-2 on PRF Sledge Progr2;1 
(Prnl)  Data Shee t .  

Adjus t  t h e  flow through the  ro tometers  as neczsszr j ,  
f o r  changes i n  t empera ture .  
a r ea  on da ta  s h e e t s .  

4 .5 .9  
Note changes i n  conzent  

4 .5 .10 P u l l  ou t  E M E R G E N C Y  SiiUTDOlu’l.1 but ton  HS-2lC-E. Red 
l i g h t  HS-21C-E should be i l l u m i n a t e d .  

- IF r e a  DOOR C L O S E D  l i g h t s  (IL-21C-C and iL-21C-0) srs 
n o t  O N ,  THEN c l o s e  fu rnace  door s .  

4.5.11 

4.5.12 P u l l  g loves  out  of glovebox and t i e  t o g e t h e r  us ing  
bungi co rd ( s )  during heatup/cooldown c y c l e .  

w 
4.5.13 Press  SCROLL key on each tempera ture  c o n t r o l l e r  

(TIC-21C-A and TIC-21C-B) u n t i l  Prnl appears  on t h e  
d i s p l a y  window, THEN press the  RUN key. 

Ixt 
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4 . 5  ENERGIZE MUFFLE FURNACES (cont .  ) 

4.5 .14  , Press  t h e  START CYCLE bu t tons  (HS-21C-A and HS-21C-C) 
f o r  both fu rnaces .  

4.5.15 

4.5.16 

Veri fy  t h e  red C Y C L E  IN PROGRESS l igh ts  (HS-21C-B and 
HS-21C-D) come on f o r  each furnace .  r e d  l i g h t  does 
no t  come on ,  p re s s  t h e  STOP C Y C L E  bu t tons  (HS-21C-6 
and HS-21C-D) f o r  both fu rnaces  and n o t i f y  t e s t  
engineer .  

- WHEN hea t ing  s t a r t s ,  record  t ime on PRF Sludge Progran 
( P r n l )  Data Shee t .  

NOTE-  Use por t ab le  therinocouple and readout  ins t rument  
t o  ob ta in  room, glovebox w a l l ,  and hea t  
exchanger t o p ,  bottom and exhaus t  t m p e r a t u r e s .  

4 . 5 . 1 7  Observe f u r n x e s  and record  r equ i r ed  d a t a  on PRF 
Sludge Program (Prnl) Data Shee ts  every 30 minutes  
u n t i l  furnace  tmipe ra tu re  reaches  i ipproxinately 2OO'C 
during cool down cycl e .  

The Halon f i r e  suppression system i s  designed t o  be a c t i v a t e d  by 
tempera tures  i n  excess  of 93'C. 
alarm and shut o f f  power t o  both furnaces  if the  glovebox tempera ture  
r eaches  65'C. 

The glovebox high tempera ture  a larm should 

4.5.18 - IF glovebox temperature  r a i s e s  above 65'C, p r e s s  
EMERGENCY SHUTDOWN but ton  and n o t i f y  supe rv i s ion .  
Halon system is a c t i v a t e d ,  p re s s  HALON RELEASE HOLD 
but ton .  The HALON RELEASE HOLD but ton  must be he ld  
down cont inuous ly  . 

4 .5 .19  - IF a f i r e  s t a r t s  dur ing  t h e  furnace  hea t ing  cycle, 
p r e s s  the EMERGENCY SHUTDOWN but ton  and l e a v e  t h e  room 
i mmedi a t e 1  y . 
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ENERGIZE MUFFLE FURNACES (cont. ) 

4.5.20 - AFTER processing cycle has completid, check that power 
has been removed from the furnace. 
power lights (IL-PIC-A and IL-2lC-8) are O F F .  

The red system 

4 . 5 . 2 1  Allow furnxe to cool. 

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

a 4 . 5 . 2 2  

4.5 .23  

Jib- 4.5.24 

NOTE - 

Kb 

4.5.25 

4.5 .26  

4 . 5 . 2 7  

7 W E N  t h e  furnace tenperature indicated on Tic's is 
(200'C, raove boats from furnace f l  using boat 
hand1 i ng t o o l  s. 

Place a iheraoceter in the boat to Eonitor teaperature 
of boat and contents. 

Imnediately plcce the boat into a desiccator. 
tin2 boat was placed in desiccator on Desiccator 
Cooldown Data Sheet. 

Record 

The sscond heating cycle should be started while boat 
i s  cooling in desiccator. 
case for glovebox temperature (boat cooling and 
furnace heating). 

This will provide a worse 

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

- WHEN boat has coo'led t o  <75"C, remove f r o m  desiccator. 

Pull gloves out of  glovebox and tie together using 
bungi cord(s) during heatup/cooldown cycle. 
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4.5  ENERGIZE MUFFLE FURNACES ( c o n t . )  

4 .5 .28  Press  SCROLL key on each temperature  c o n t r o l l e r  
(TIC-21C-A and TIC-21C-6) u n t i l  PrnZ appears  on the  
d i s p l a y  window, THEN p r e s s  t h e  RUN key. 

4.5.29 Press the  START C Y C L E  b u t t o n s  (HS-21C-A and HS-21C-C) 
f o r  both furnaces .  

4.5.30 

4.5 .31  

Verify t h e  red CYCLE I N  PROGRESS l i gh t s  (HS-21C-B and 
HS-21C-0) come on f o r  each furnace .  
n o t  cone o n ,  p re s s  the STOP C Y C L E  b u t t o n s  (HS-21C-6 
and  HS-21C-D) f o r  both fu rnaces  and n o t i f y  t e s t  
engineer .  

E red l i g h t  does 

- ClFiEN heat ing s t a r t s ,  record  t i i e  on RMC Oxalate  
Program ( P r n Z )  d a t a  s h e e t .  

WARN I N G  

I n t e r i o r  su r f aces  o f  fvrnace wil l  reach tempera tures  t h a t  could cause 
g loves  t o  melt on  con tac t .  
gl ovebox containment. 

He1 t e a  g loves  could l ead  t o  a brzach o f  

NOTE- Us2 por t ab le  thermocouple and readout  instrument 
t o  ob ta in  room, glovebox wall  and  hea t  
exchanger t o p ,  bottom and exhaust  tempera tures .  

4.5.32 Observe furnaces  and r eco rd  r equ i r ed  d a t a  on  RMC . 
. Oxalate Program (Prn2) Data Shee ts  every 30 minutes 

u n t i  1 furnace tempera ture  reaches  approximately 20O'C 
duri  ng cool down cycl  e .  
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4.5  ENERGIZE MUFFLE FURNACES ( c a n t . )  

I CAUTION 

The Halon f i r e  suppression system i s  designed t o  be a c t i v a t e d  by 
t empera tures  in excess  of 93°C. 
alarm and shut o f f  power t o  b o t h  fu rnaces  i f  t h e  glovebox tempera ture  
reaches 65’C. 

The glovebox h i g h  tempera ture  alarm should 

NOTE - 

r / / A  w 4.5.34 

4 .5 .35  

4 .5 .36  

4.5.37 

Should Halon system annuncia te ,  p re s s  HALON RELEASE 
HOLD b u t t o n .  The HALON RELEASE HOLD b u t t o n  must be 
held down cont inuous ly  u n t i l  C l i n e  GlovebYes can be 
checked f o r  f i r e .  The H A L O N ’ R E L E A S E  HOLD b u t t o n  must 
cont inue t o  be held u n t i l  t h e  f i r e  department r e s e t s  
t h e  s i s t e n  i f  no  f i r e  i s  found. 

- IF glovebox temperature  r a i s e s  above 65’C, p re s s  
E M E R G E N C Y  STOP b u t t o n  and  n o t i f y  supe rv i s ion .  

- I F  a f i r e  s t a r t s  dur ing  t h e  furnace  hea t ing  c y c l e ,  
p re s s  EMERGENCY STOP b u t t o n  and e x i t  t h e  room. 

- AFTER processing cyc le  has completed,  check t h a t  power 
has been rernoved from t h e  fu rnace .  
power l i g h t s  (IL-21C-A and IL-21C-8) a r e  OFF. 

The red system 

A l l o w  furnace t o  cool t o  I 75°C. 

Repeat 4 .5 .28 t o  4 .5 .36  f o r  Prn3 and Prn4 using RMC 
Oxide Program (Prn3) Data Sheet  and Desiccant  Drying 
Program (Prn4) Data Shee t ,  r e s p e c t i v e l y .  
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I 3  
6.0 TEST EXCEPTION LIST 

Sludge Stabilization OTP Exceptions List 

STEP EXCEPT I ON RESOLUT I ON I INITIALS 11 
I 
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Sludge Stabilization OTP Exceptions List 
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175 
6.0 TEST EXCEPTION L I S T  

Sludge S t a b i l  i t a t i o n  OTP E x c e p t i o n s  L i s t  
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6.0 OTP ACCEPTANCE S f l E E T  

6.1 Any equipment non-conformance or anomalies will be listed on the 
Exceptions List. 

6.2 Upon test completion and acceptance, the Cognizant Engineer will 
prepare 2n Operational Test Report (OTR) from the original OTP 
with field Entries and transmit it to Central Files v i a  
Engineering Oata Transmittal (EDT). 

6.3 The undersigned concur that the OTP was completed successfully. 

Qual i ty Assurance?.>.%ornp_ /Date &?-2-3-q+ 
Print Signature 0 

Cognizant Engineer r\n b d  G~I!=SOW / m / 1 ~ u c  

Group Manager Print Signature 
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APPENDIX A 

TEST DATA SHEETS 
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Appendix A 
4,5,/ Desiccator Cooldown Data Sheet 

07-P 3f"p 
3 ~ 4  J&fa&eeA+ p &  2 4  # ~ W W A I I I .  tL 1. k ~ & ~ 4 h 4  & kevf -  

11 Boat Weight Empty -+&[o)g I Boat Weight with MgO - 4bs, 7 g f 

WHC-SD-CP-OTP-151 
REV-0 
PAGE 23 OF 30 

I! 

- .. Time Boat Placed into Desiccator - ' 5 1-5- 
Tine Boat and MgO sand Reaches 75°C - is: I C  - L- 

I 1/23/74 

Boat 
Temper at ure 

11 Time /I Boat 
Temperature 

Start I 0 : 1 5  I 0 : 3 0  I 0 : 4 5  1 1 : O O  I1:15 I 1 : 3 0  I 1:45 1 2 : O O  

l l l l l l l l  
I I H I I I I  
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i . 
Appendix A 

PRF Sludge Program ( P r n l )  D a t a  Sheet  

Time 11 7 . 5  I 8.0 

Record Time 

TIC-21C-B ( " C )  II I 
Glovebox TC 11 ( " C )  11 44 I 

Glovebox W a l l  ("fi 84 ,% 
zZFTjG!!& 

Exh. F low Rate (cfh) 11- KMENTS + 3i,,,,,, I 7 '  I , i,.,, - / ci I G?t7,1 

8 . 5  I 9 . 0  I 9 . 5  



I 

Record Time 

TIC-2lC-A ('C) 

TIC-2 IC-B ('C) 

Glovebox TC I 1  ('C) 

Glovebox TC 12 ('C) 

CGlovebox TC X3 ('C) 

Glovebox Wall ('a)) 
' Heat Ex. Top ('l$ 

Heat Ex. Bottom ('ap 
y),]?q Heat Ex. Exhaust ('y>f 
1 4 

Room Temp. ( ' P I P  
r 

e 

.' , . . . i: 

I 

,--. .' .. 
, .i 

. , '  , :  

.. 
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SLUDGE STABILIZATION 
OPERABILITY TEST PROCEDU 

Time 

Record Time 

T IC-2 IC-A ('C) 

TIC-2lC-B ('C) 

Glovebox TC I1 ('C) 

Glovebox TC 12 ('C) 

Glovebox TC 113 ('C) 

Appendix A 
-ll&WkkProgram (pwp3) Data Sheet 
PR F AeN J 

9.5 

Heat Ex. Exhaust ( O a f  

" 

TPXNK It4 ALL 1. W 

R 
7 
0 -7.. 
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Appendix A 
RMC Oxalate Program (Prn2) Data Sheet 

NJi 9/p9 
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