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1.2 Scope 

This OTP provides instructions for testing the operability ofthe IAC in HC-21A at the Plutonium Finishing Plant 
(PFP). The test will confirm that the IAC will provide the required inert atmosphere and that intended operation will 
not result in upset conditions. Cans containing MgO sand will he used to simulate metal items while performing 
this test. This OTP will he performed as part of Hanford Job Control System work package 22-98-1 108. 

1.3 System Description 

Pressurized or suspect items were traditionally opened using 20-200-033, “Handle Pressurized or Suspect 
Containers.” Suspect items and all metal items will now he opened in the IAC argon inerted atmosphere to prevent 
the sudden release of energy. Argon will flow into the IAC to displace the normal glovehox atmosphere. Argon has 
been used in the past at the PFP to displace normal glovebox air from plutonium containers before part, hut not all, 
of the plutonium metal was packaged. 

The IAC consists of two sheet metal walls attached to the south and west walls of glovehox HC-2 IA. An airlock 
will provide access between the port in area (main part) of the glovebox and the IAC. Argon is added to the IAC 
and airlock from a bottle station located in 2734-ZF. The outer and inner doors of the airlock are interlocked with 
each other to prevent both doors being opened at the same time and causing a loss of the IAC argon atmosphere. 
The inner airlock door bas interlocks from oxygen sensors that monitor the IAC and airlock spaces for oxygen 
content. When either of the spaces are above safe oxygen concentration levels the door cannot he opened. 

Both doors of the airlock are kept locked by pins that prevent movement of the latch mechanism. When the 
interlocks are cleared the pins are retracted by solenoids that are powered from push buttons located on a junction 
box outside of the glovebox. 

One oxygen monitor will be used to monitor the IAC to ensure oxygen concentrations reach safe levels for opening 
plutonium metal items. Another oxygen monitor will he used to ensure that the airlock atmosphere is inerted before 
opening the inner door leading into the IAC. Gas samples are removed continuously from the IAC chamber at 18 
inches above the glovehox floor and from the roof of the airlock. The gas samples pass through double filters 
before passing into the oxygen sensors for analysis. The gases leaving the oxygen sensors are returned directly to 
glovebox HC-21A through another filter. 

1.4 Objectives 

The test objectives are to: 
Confirm that the oxygen concentration inside the IAC chamber and the airlock gets below the alarm set point of 
1.2% (volume); 
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Test Director 
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The Test Director shall be designated by the Cognizant Engineer from PFP Process Engineering and has overall 
responsibility and authority over the OTP performance. The Test Director shall: 

Coordinate and direct operability testing. 
Confirm that all pre-start requirements have been met before allowing the test to begin. 
If needed, alter the test sequence after verifying that there is no adverse impact. 
Ensure that the system is left in a safe mode if the test is to be suspended for a period of time. 
Re-verify test prerequisites before restarting a suspended test. 
Initial each step in the test procedure as it is performed. 
Evaluate the need to make changes to the test and initiate ECNs to document those changes. 
Review and approve test data sheets and exceptions. 
Approve resolution to test exceptions. 

Cognizant Engineer (or delegate): 

Witnesses 

A test witness shall be provided by Quality Assurance. Test witnesses shall: 

Approve resolution to test exceptions. 
Approve change resolution to test exceptions 
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Transition Operations manager will provide operators to perform this test. The performer shall: 
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Perform the test under the direction of the test director. 
Record required information on the test data sheets as well as initial and date the form. 

2.0 SAFETY 

Applicable Safetv Documents - Provisions of the Hanford Site Radiological Control Manual, HSRCM-I; applicable 
Industrial Safety and Industrial Hygiene procedures; and Radiation Work Permits 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 by the Test Director on a work package pre-job safety 
meeting form prior to starting work. The meeting will 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. 

3.0 TOOLS. EOUIPMENT. AND SUPPLIES 

Leather Gloves Electric Can Opener 
Furnace BoatslBoathouse Hand Can Punch 
Powder Boat Stopwatch 
Powder Accumulation Can Powder Scoop 
Hot Plate Hot Plate Guard 
Scale In IAC 
Argon Gas or Liquid Bottles 

Scale in Port In Area 
MgO Sand in food pack cans to simulate an item from vault 

4.0 REFERENCES 

HNF-PRO-446, Testing Requirements 
HNF-PRO-233, Review and Approval of Documents 
HSRCM-I, Hanford Site Radiation Control Manual 

5.0 PREREQUISITES 

Before starting this OTP, the following must be completed: 

Oxygen monitors are set up (electrolyte in sample cell, sample flowrate, and alarm set points input per vendoi 
information). 
Argon gas or liquid bottles are installed at the bottle station in 2734-ZF'. 
Record Liquid argon bottles level here: ~ Yo - %  
Record argon gas bottles' pressures here: psig - P S k  

Items completed; tests ready to begin: I Test Director 
Print Signature 

Date 
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Discrepancies will be noted on the Exceptions List provided (Section 7.0) and according to provisions in 
HNF-PRO-446, Rev. 1, Testine. Reauirements. Resolutions will be accepted by the Cognizant Engineer and 
indicated by initial and date. 

If a problem is encountered, the OTP will be discontinued until the Cognizant Engineer 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 Director is 
permitted to authorize test site personnel to ink in minor changes to the OTP with the concurrence of the Cognizant 
Engineer and Transition Operations Shift Manager. 

a. The Cognizant Engineer and the Transition Operations Shift Manager must sign each change. The 
Cognizant Engineer will specify additional signatures as required by HNF-PRO-233. Change authorizations 
obtained by telephone shall be noted as such. 

b. 
the OTP and any limits specilied 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, noo-quality, and 
non-radiological impact. 

The following sections are presented in the order that the first test should be performed. The Cognizant Engineer or 
his designee must approve deviation from the testing order. The test section(s) may be re-performed, as 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 alphabetical (a-z) suffix. 

The Cognizant Engineer or his designee shall ensure that the job site changes remain within the scope of 

6.1 Start  Up Process 

This section may be performed, as directed by Test Director, to complete required variables in Test Sections 6.2 
through 6.7. 

~ 6.1.1 Verify the following: 

~ 6.1.2 

- Valve Position Description 
V-2 1 A-4 SAMPLE AI-21A-1 Inlet 3-way Sample/Calibration (glovebox) Valve 
V-21A-6 OPEN AI-21A-1 Discharge Isolation 
V-21A-7 SAMPLE AI-21A-2 Inlet 3-way Sample/Calibration (glovebox) Valve 
V-21A-9 OPEN AI-21A-2 Discharge Isolation 

glovebox negative pressure relative to room pressure is between 0.5 and 2.0 in.WG and the calibration sticker 
is current; and 
glovebox exhaust DP is less than 4 in. WG and the calibration sticker is current. 

Position the following valves for 0, monitors AI-21A-1 and AI-21A-2: 

6.1.3 

~ 6.1.4 

Open valve V-21A-10 to provide argon supply to the glovebox HC-2IA 

Turn on master power to IAC equipment with switch HS-21A-1 on TBX-1 
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6.2 

NOTES: 

USE THIS SECTION OF OTP FOR TESTING OF IAC FILL RATE ETC. 

IF LEAVING THE ROOM UNATTENDED, SHUTDOWN PROCESS PER TEST SECTION 6.7. 

THE TEST DIRECTOR MAY DIRECT ANY OF THE FOLLOWING: 

Record Data While Filling Airlock and IAC Chambers with Argon 

Repeating or altering the sequence of steps. 
Simulating normal work in the IAC chamber by moving arms and objects around during these steps. 

6.2.1 

6.2.2 

6.2.3 

Record a time of 0 minutes and all other requested data on the IAC data sheet. 

Record a time of 0 minutes and all other requested data on the airlock data sheet. 

Start the argon flow into the IAC and airlock by opening V-21A-5. Adjust the flow rate, as 
needed, to SO cfh on FI-21A-2 (a different flow rate may be directed by the Test Director). 

Flow Rate ft’hr 

6.2.4 

6.2.5 

~ 6.2.6 

Turn on power to oxygen sensor AI-21A-1 with switch HS-21A-3 on TBX-I. 

Acknowledge (silence) alarm on oxygen sensor AI-21A-I from front control panel. 

From oxygen sensor AI-21A-1 front control panel ensure that the sensor cell is turned on and the 
sampling pump is operating. 

Turn on power to oxygen sensor AI-21A-2 with switch HS-21A-4 on TBX-I. 

Acknowledge (silence) alarm on oxygen sensor AI-21A-2 from front control panel. 

From oxygen sensor AI-21A-2 front control panel ensure that the sensor cell is turned on and the 
sampling pump is operating. 

Record the requested data on data sheet (Table 1) every five minutes or other time interval 
directed by the Test Director until the oxygen concentration is constant. 

6.2.7 

6.2.8 

~ 6.2.9 

6.2. IO 
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6.2.1 1 Continue the argon flow for another thirty minutes after AI-2IA-1 indicator shows constant 
reading. Data need not be recorded on the data sheet during this time. 
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6.3.1 Start the argon flow into the IAC and airlock by opening V-21A-5. Adjust the flow rate, as 
needed, to 50 cfh on F1-21A-2 (a different flow rate may be directed by the Test Director). 

Flow Rate ft’lhr 

6.3.2 After 15 minutes: 

~ 
a. Turn on power to oxygen sensor AI-21A-1 with switch HS-21A-3 on TBX-I. 
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b. Turn on power to oxygen sensor AI-21A-2 with switch HS-21A-4 on TBX-I. 

6.3.3 

6.3.4 

Acknowledge (silence) alarm on oxygen sensor AI-21A-1 from front control panel. 

From oxygen sensor AI-21A-1 front control panel ensure that the sensor cell is turned on and the 
sampling pump is operating. 

Acknowledge (silence) alarm on oxygen sensor AI-21A-2 from front control panel. 

From oxygen sensor AI-21A-2 front control panel ensure that the sensor cell is turned on and the 
sampling pump is operating. 

Continue the argon flow for another thirty minutes after AI-21A-1 indicator shows constant 
reading 

6.3.5 

6.3.6 

- 6.3.7 

6.4 IAC Leak Test 

NOTE 

IF LEAVING THE ROOM UNATTENDED, SHUTDOWN PROCESS PER TEST SECTION 6.7. 

THE TEST DIRECTOR MAY DIRECT ANY OF THE FOLLOWING: 

* Simulating normal work in the IAC chamber by moving arms and objects around during these steps 
Repeating or altering the sequence of steps. 

~~ ~ 

6.4.1 Refill the IAC chamber with argon per Section 6.3, if not already filled. 

6.4.2 

6.4.3 

Shut-off flow of argon to IAC by closing valve V-21A-5. 

Record the oxygen concentration on the data sheet at specified time intervals until the oxygen 
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6.5 

NOTE 

IF LEAVING THE ROOM UNATTENDED, SHUTDOWN PROCESS PER TEST SECTION 6.7. 

THE TEST DIRECTOR MAY DIRECT ANY OF THE FOLLOWING: 

* Simulating normal work in the IAC chamber by moving arms and objects around during these steps 

Airlock Doon and Can Opener Interlock Tests 

Repeating or altering the sequence of steps. 
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6.5.1 Start the argon flow into the IAC and airlock by opening V-21A-5. Adjust the flow rate, as 
needed, to 50 cfh on FI-21A-2 (a different flow rate may be directed by the Test Director). 

Flow Rate ft’ihr 

6.5.2 

~ 6.5.3 

~ 6.5.4 

~ 6.5.5 

~ 6.5.6 

6.5.7 

~ 6.5.8 

~ 6.5.9 

Turn on power to oxygen sensor AI-21A-1 with switch HS-21A-3 on TBX-I. 

Acknowledge (silence) alarm on oxygen sensor AI-21A-I from front control panel. 

From oxygen sensor AI-21A-1 front control panel ensure that the sensor cell is turned on and the 
sampling pump is operating. 

Turn on power to oxygen sensor AI-21A-2 with switch HS-21A-4 on TBX-I. 

Acknowledge (silence) alarm on oxygen sensor AI-21A-2 from front control panel. 

From oxygen sensor AI-2 1A-2 front control panel ensure that the sensor cell is turned on and the 
sampling pump is operating. 

While oxygen sensor AI-21A-1 is in alarm condition verify can opener is NOT operable. 

Can Opener Operated? yes NO 

When: 
oxygen sensor AI-21A-1 is in alarm condition 
oxygen sensor AI-21A-2 is in alarm condition 
outer airlock door is closed and latched 

verify inner airlock door will NOT open by: 

a. One operator attempt to move inner door latch while second operator presses push button 
PB-21A-2 

Inner Door Opened? yes NO 
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~ 6.5.15 When: 

verify inner airlock door WILL open by: 

a. 

oxygen sensor AI-21A-1 alarm is cleared 
oxygen sensor AI-21A-2 alarm is cleared 
outer airlock door is closed and latched 

One operator attempt to move inner door latch while second operator presses push button 
PB-21A-2 

Inner Door Opened?  YES ~ no 

HNF-2780 REV-I 
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a. Verify that airlock outer door will NOT open by one operator attempting to turn latch 
lever while second operator presses push button PB-21A-I. 

Outer Door Opened? yes NO 
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~ 6.5.17 

~ 6.5.18 

6.5.19 

Close and latch airlock inner door. 

Have electrician lift lead 28-3 in TBX-I to bypass oxygen sensor AI-21A-2 alarm. 

Open airlock outer door by: 

a. 

b. 

One operator moves outer door latch to open while second operator presses push button 
PB-2 1-1. 
Allow door counterweight to swing outer door to open position. 

- 6.5.20 When: 

Verify that inner airlock door will NOT open by: 

oxygen sensor AI-21A-1 alarm is cleared 
oxygen sensor AI-21A-2 alarm is bypassed 
outer airlock door is open 

a. One operator attempt to move inner door latch while second operator presses push button 
PB-21A-2 

Inner Door Opened? ~ yes ~ NO 

6.5.21 

6.5.22 

Close and latch airlock outer door. 

Have electrician reinstall lead 28-3 in TBX-I junction box to reactivate oxygen sensor AI-21A-2 
alarm. 

6.6 Non-Fissile Can Opening Test 

NOTE 

IF LEAVlNG THE ROOM UNATTENDED, SHUTDOWN PROCESS PER TEST SECTION 6.7 

THE TEST DIRECTOR MAY DIRECT ANY OF THE FOLLOWING: 
* Repeating or altering the sequence of steps. 
* Simulating normal work in the IAC chamber by moving arms and objects around during these steps 

CRITICALITY 

FISSILE MATERIAL IS NOT ALLOWED INSIDE THE IAC CHAMBER DURING THIS OTP. USE ONLY 
SUPPLIED CAN CONFIGURATIONS THAT CONTAIN MgO SAND OR ARE EMPTY. 
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a. 
b. 
C. . . 
d. 
e. 
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Use switch HS-21A-2 to BYPASS interlocks. 
OPEN both inner and outer airlock doors of IAC. 
Pass the following equipment into IAC chamber: 
Electric can opener 
Hand can punch 
IAC electronic scale and power supply 
Powder scoop 
Powder accumulation can 
Buttodpowder separation funnel 
CL.OSE both inner and outer airlock doors of IAC. 
Restore interlocks using bypass switch HS-21A-2. 

6.6.2 Refill the IAC chamber with argon per Section 6.3. 

6.6.3 ASSIGN next consecutive boat number to furnace charge AND RECORD boat number on 
Furnace Simulated Metal Charge and Cycle Data Sheet (BOATNUMBER). 

RECORD the following data for simulated metal (MgO sand) material to be added to boat on 
Furnace Simulated Metal Charge and Cycle Data Sheet: 

Item ID Number 
Element Weight 

~ 6.6.4 

~ 6.6.5 WEIGH item AND RECORD gross weight on Furnace Simulated Metal Charge and Cycle Data 
Sheet (ITEM GROSS WEIGHT) 

6 6 6 W r l G l l  empt) furnace boat in boathouse /\ND R K O R D  ueight on Furnace Simulated Metal 
Chdrgeand Cycle Data Sheet ( E l W 7 Y B O . 1 T d  BOATHOUSE WEIGHT/ 

6 6 7 Open airlock outer door 

a 

h 
L 

One operator movcs outer door latch to open while second operator presses push button 
PB-2 1 - 1  
Allou door countenveight to swing outer door tu open position 
Place simulated item and powder boat into airlock 

6.6.8 Close and latch airlock outer door 

~ 6.6.9 When both the airlock and IAC oxygen sensor alarms clear: 
Open airlock inner door . 
Close airlock inner door 

Move simulated item into IAC 
Move powder boat into IAC 

6.6.10 Open airlock outer door. 

6.6.1 1 Place furnace boat inside boathouse and insert into airlock 

6.6.12 Close and latch airlock outer door. 
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6.6.18 Open airlock outer door: 
Allow boathouseiboat to set in opened airlock to simulate allowing any plutonium hydride to 
react. 
If burning button were to set off glovebox temperature alarm then close airlock door to 
extinguish burning button 
Move furnace boat out of airlock and place out of way of operations around hot plate. 
Close and latch airlock outer door. 
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6.6.19 Place powder boat on scale: 

Place powder boat near powder accumulation can 

Hold open lid of powder accumulation can and use scoop to take batch of MgO sand 

Allow lid of accumulation can to close 

Open lid of powder boat and pour batch of MgO sand into powder boat. 

Allow powder boat lid to close and gently shake powder boat side to side to distribute sand across 
surface. 

Open lid and ensure boat is empty 
Record tare weight of powder boat on data sheet (Empty P o w d e r  B o a t )  

~ 6.6.20 

6.6.21 

6.6.22 

~ 6.6.23 

6.6.24 

6.6.25 Place powder boat on scale: 
Record weight on data sheet ( F u l l  P o w d e r  B o a t )  
Subtract tare weight and record net weight on data sheet (MgO S a n d  N e t  W e i g h t )  
Ensure that net weight of batch is less than 25 grams. 
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a. One operator moves inner door latch while second operator presses push button 
PB-21A-2. 
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~ 6.6.27 

6.6.28 

Place powder boat in airlock and close and latch inner door. 

Open outer airlock door by: 

a. 

b. 

Use boat retrieval tool to move powder boat out of airlock 

Insert thermometer in base of powder boat. 

One operator turns outer door latch while second operator presses push button 
PB-ZIA-I . 

Allow counterweight to swing door open. 

~ 6.6.29 

~ 6.6.30 

6.6.31 Hot plate operations: 
Ensure hot plate is turned to maximum setting 
Place powder boat on hot plate 
Ensure that hot plate screen is in place to prevent gloves from touching hot surfaces. 

6.6.32 Pull gloves out of main area of glovebox (not IAC) and fasten with bungee. 

6.6.33 Turn on hot plate using external switch. 

~ 6.6.34 Ensure that powder boat temperature is 300 degrees Celsius or higher for one hour. (It takes about 
a half hour to heat to 300) 

~ 6.6.35 Turn off hot plate using external switch and allow powder boat to cool to less than 100 degrees 
Celsius. 

6.6.36 

6.6.37 

Remove furnace boat from boathouse. 

Remove powder boat from hot plate: 

e 

Dump MgO sand into furnace boat 
Brush sand remnants from powder boat into furnace boat 
Push furnace boat back into boathouse 

~ 6.6.40 IF powder accumulation can in IAC is not empty THEN: 
rn Place powder boat in airlock. 

Close and latch airlock outer door. 
Open inner door of airlock by one operator moving inner door latch while second operator 
presses push button PB-21A-2. 
Move powder boat into IAC and close and latch airlock inner door. 
Repeat steps 6.6.19 through 6.6.37 until the powder accumulation can in IAC is empty. 

6.6.41 Open inner door of airlock by: 
~ 

b. One operator moves inner door latch while second operator presses push button 
PB-21A-2. 

6.6.42 Place all waste from above operation into airlock and close and latch airlock inner door. 
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6.7 Shut Down Process 
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~ 6.1.1 

~ 6.1.2 

Valve 
V-21A-4 
V-21A-6 
V-21A-I 
V-21A-9 

6.1.3 

~ 6.1.4 

~ 6.1.5 

~ 6.7.6 

6.1.1 

6.1.8 

~ 

~ 

Remove all combustibles from inside the IAC chamber. 

Position the following valves CLOSED for 0, monitors A1-21A-1 and AI-21A-2. 

Position Description 
CLOSE AI-21A-I Inlet Isolation 
CLOSE AI-21A-1 discharge Isolation 
CLOSE AI-21A-2 Inlet Isolation 
CLOSE AI-21A-2 Discharge Isolation 

Shut-OFF flow of argon to IAC by closing valve V-21A-5. 

CLOSE argon supply valve V-2 1A-I 0. 

Pull gloves out of IAC area of glovebox and bungee. 

Turn OFF power to oxygen sensor AI-21A-1 with switch HS-21A-3 on TBX-I. 

Turn OFF power to oxygen sensor AI-21A-2 with switch HS-21A-4 on TBX-I. 

Turn OFF power to IAC equipment with switch HS-ZIA-I located on TBX-1. 
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7. EXCEPTION LIST 

Inert Atmosphere Confinement OTP Exceptions List 

EXCEPTION RESOLUTION INITIALS 
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8.1 Any equipment non-conformance or anomalies will be listed on the Exceptions List. 

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

8.3 The undersigned concur that the OTP was completed successfully. 
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Quality Assurance / /Date 
Print Signature 

Cognizant Engineer / /Date 
Print Signature 

Cognizant Engineer I /Date 
Group Manager Print Signature 

Operations Manager I /Date 
Print Signature 

PFP Plant Manager / /Date 
Print Signature 
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- 

INERT ATMOSPHERE CONFINEMENT OTP DATA SHEET 1 

Test #:- Sheet # of ~ Date: 

Starting pressure on argon bottle in use: ~ psk  

Starting level on liquid argon bottle in use: Yo 

HIGH ALARM AI-21A-1 : Time 
(1.2 % 0,) 

HIGH ALARM AI-21A-2: Time %O, 
(1.2 % 0,) 

%O, (from step 6.4.4) 

(from step 6.4.4) 
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TABLE 2 

FURNACE SIMULATED METAL (MgO sand) CHARGE AND CYCLE DATA SHEET 
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