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Abstract: This is the acceptance test report for pressure decay leak
tests performed on Tank Farm primary ventilation system inlet air filter
and control stations, following their installation in the field and
prior to acceptance for beneficial use.
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ACCEPTANCE TEST REPORT
INTRODUCTION

Seven primary ventilation system air inlet filter station assemblies
were installed as part of a ventilation upgrade in the 241-AN Tank Farm
(WHC 1996a). A pressure decay test was performed as part of acceptance
testing on each of the completed installations, in accordance with an
acceptance test procedure (WHC 1996b). The procedure is reprinted and
attached as Appendix A to this document, for reference. The pressure decay
tests were performed 29-30 October 1996 and 24 January 1996, in the 241-AN
Tank Farm. The cognizant test engineer was Jack F. Thompson of SGN Eurisys
Services Company. The Test Director was Robert T. Skamser of Lockheed Martin
Hanford Company. Additional support was provided in the field by Fluor-Daniel
Northwest Company and East Tank Farms Operations.

The decay test procedure includes a description of the test and a list
of equipment required, as well as specifying an allowable leak rate and
documenting its basis in ASME N509 (ASME 1989). Briefly, the test consisted
of the following elements:

¢ lIsolate/seal off the air station from the tank and the atmosphere;

* Perform visual inspections of ductwork, housings, filters,
connections, and gaskets, and seals for signs of damage or
improper installation;

* Pressurize the air station to +7.5 in. w.g., and record pressure
and temperature readings once a minute for up to 15 minutes;

» Calculate a leak rate based on readings, and compare with
specified acceptance criterion of 1.64 ft3/min;

¢ If unit exceeds acceptance criterion (fails), locate and repair
leaks and retest as often as necessary;

* Document results.

Additional testing to be conducted on the inlet air control stations, as
part of the 241-AN upgrade, includes an operational test (WHC 1996c).  Flow
Controller and Vacuum Breaker assemblies were acceptance tested prior to
installation in 241-AN Tank Farm (WHC 1996d).

RESULTS AND DISCUSSION:

The results of testing the Air Stations are tabulated below. The test
pressure, as specified in the procedure, was +7.5 in. w.g. All units passed
the pressure decay criterion for acceptance, as specified in the procedure.

The use of a bubble solution provided additional visual evidence that
there was no significant leakage from any of the gaskets or connections on the
tank side of the system, i.e. between the prefilter and the isolation
butterfly valve. Note that the riser extension connecting the air inlet
station to the tank was previously leak-tested in the shop during the process
of fabrication (ref. WHC 1996a & 1996b). No test exceptions were found during
the course of testing, and no retest was necessary on any of the units.
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SUMMARY OF TEST RESULTS

TANK/TEST NUMBER AVERAGE TOTAL HOUSING LEAKAGE RATE, ft*/min
241-AN-101 0.09
241-AN-102 1.06
241-AN-103 0.04
241-AN-104 0.04
241-AN-105 0.11
241-AN-106 0.03
241-AN-107 0.05
CONCLUSION

A1l seven air inlet station assemblies_passed the acceptance test at
less than the allowable leak rate of 1.64 ft3/min, and are therefore
acceptable for use.

REFERENCES

NOTE: See acceptance test procedure (WHC 1996b, or Appendix A of this
document) for additional references.

WHC, 1996a, Air Contro] Station, H-2-85646, Rev 0, Westinghouse Hanford
Company, Richland, Washington.

WHC, 1996b, Acceptance Test Procedure, Inlet Air Filter and Control Station
Pressure Decay Leak Test, WHC-SD-WM-ATP-177, Westinghouse Hanford
Company, Richland, Washington.

WHC, 1996c, Operational Test Plan for 241-AN Inlet Air Control Stations, WHC-
SD-WM-0TP-215, Westinghouse Hanford Company, Richland, Washington.

WHC, 1996d, Acceptance Test Report, Flow Controller and Vacuum Breaker
Assemblies, WHC-SD-WM-ATR-178, Westinghouse Hanford Company, Richland,
Washington.
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APPENDIX A: ACCEPTANCE TEST PROCEDURE, WHC-SD-WM-ATP-177, INLET AIR
FILTER AND CONTROL STATION PRESSURE DECAY LEAK TEST (REPRINTED)

1.0 INTRODUCTION
1.1 PURPOSE AND SCOPE

Seven primary ventilation system intet air filter and control station
assemblies are to be fabricated and installed as part of an upgrade of the
241-AN Tank Farm ventilation system (WHC 1995; WHC 1996a). After the inlet
air control stations are installed, a pressure decay leak test will be
performed in the field as part of acceptance testing.

The following acceptance test procedure is adopted from a pressure decay
leak test performed in support of the 241-AW vent upgrades (WHC 1996b). The
procedure is designed to address the requirements specified in ASME N510-1989,
Testing of Nuclear Air Treatment Systems, Section 6.5.3, "Pressure Decay
Method".

The boundary being verified includes all connections, ports, and access
doors between the air inlet and the 12-in. isolation butterfly valve (Item #5
on H-2-85646). While the flow controller and connections on the inlet or
"clean" side of the HEPA filter seal are noncritical, they are part of the
same pressure boundary as the rest of the inlet air control station and are
therefore included in the acceptance test. The scope of this test does not
include the actual field connection to the tank riser; the isolation valve and
riser adapter assembly are leak-tested separately (i.e., outside the scope of
this procedure) per General Note #12 on H-2-85646.

1.2 REFERENCES

ASME, 1989a, Nuclear Power Plant Air-Cleaning Units and Components,
ASME N509-1989, American Society of Mechanical Engineers, New York.

ASME, 1989b, Testing of Nuclear Air Treatment Systems, ASME N510-1989,
American Society of Mechanical Engineers, New York.

WHC, 1995, Ventilation Tank Primary System (VIP) 0&M System P&ID, H-14-020101,
Westinghouse Hanford Company, Richland, Washington.

WHC, 1996a, Air Control Station, H-2-85646, Westinghouse Hanford Company,
Richland, Washington.

WHC, 1996b, Acceptance Test Report, 241-AW Inlet Filter Station Pressure Decay
Test, WHC-SD-WM-ATR-169, Rev. 0, Westinghouse Hanford Company, Richland,
Washington.

1.3 RESPONSIBILITIES

The following personnel shall be involved in the Acceptance Test, listed
with descriptions of their responsibilities:

A-1
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Cognizant Engineer

Represents TWRS Equipment Engineering, or the design authority for the
inlet air control station prior to turnover.

Prepares the ATP document and revisions.

Prepares or assists in preparing exceptions to the ATP.

Appoints a Test Director.

Provides technical support if required during the Acceptance Test.
Identifies or approves equipment and facilities used for the test.
Approves acceptability of test activities and results.

Prepares the Acceptance Test Report (ATR) and revisions.

Test Director (or Designee)

Schedules personnel and other resources needed for the Acceptance Test
and oversees test activities.

Obtains materials needed for the Acceptance Test.
Directs the test personnel and test activities.

Completes the associated data sheets for each tested housing/duct
assembly.

Reviews and approves exceptions to the ATP.

Witnesses and signs each step of the ATP, or designates a responsible
person to do so.

Is responsible for personnel safety during performance of the test.
Quality Assurance

Reviews and approves the ATP, ATR, and revisions.

Verifies completion of the acceptance test by review of the data sheets.
Safety Assurance .

Reviews and approves the ATP, and revisions.

Inspects test equipment or facilities, if requested, to resolve safety
concerns.

Other

Sheet Metal and Operations personnel will be required to support this
test.

A-2
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1.4 DESCRIPTION

The test procedure specifies an allowable leak rate and documents its

basis in ASME N509 (ASME 1989a). Briefly, the test consists of the following
elements:

* Visually inspect equipment for obvious signs of misalignment,
damage, or functional problems;

* Isolate or seal off all openings;

* Pressurize the inlet air control station, allow to stabilize at a
specified test pressure, and record pressure and temperature
readings (as well as elapsed time) while pressure decays for a
specified period of time or until the specified decay pressure is
reached;

*» CaJculate a Teak rate per ASME N510 (ASME 1989b) in standard
ft3/min (SCFM) based on data, and compare with specified
acceptance criterion;

* If unit exceeds acceptance criterion (fails), Tocate and repair
leaks and retest as often as necessary;

¢ Document the test results in a test report.

1.5 TEST CONDITIONS AND EQUIPMENT REQUIRED

Testing shall be conducted in the 241-AN Tank Farm. Required test

equipment includes:

Test setup per Figure 1.

Calibrated pressure measurement device, accurate to + 0.1 in. w.g.,
approximate range of 0 to 10 in. w.g.

Calibrated barometer, accurate to + 0.01 in. Hg, or use Hanford weather
station data.

Calibrated temperature indicator, accurate to + 1.0 °F.

Compressed air source (or blower), pressure reducer (may be a damper if
a blower is used), isolation valve, and safety relief mechanism to
protect housing assembly from pressures in excess of test pressure.

Miscellaneous fittings to connect instruments and equipment to filter
housing. There are two 1-in. NPT female ports and one 3/4-in. NPT male
port to connect instruments and the air source (see Figure 1 for
recommended instrument/equipment locations).

Temporary blankoffs, duct tape, sealants or other temporary materials
necessary to seal inlets on flow controller and vacuum breaker, and free
end of flex connection.
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USE 1-IN. FEMALE NPT CONNECTION ON SIDE DF HOUSING FOR
AIR SUPPLY (CONSISTING DF SAFETY RELIEF DEVICE,
ISOLATION VALVE, .AND PRESSURE REDUCER)

USE 3/4-IN. MALE NPT CONNECTION
ON TOP OF FILTER HOUSING FOR
TEMPERATURE MEASUREMENTS

3-IN. BYPASS
VALVE

FILTER
HOUSING
VACUUM
BREAKER /
i i
i
/ — N
o i1 1 |
LI L} J%“
AR FLOW R
CONTROLLER m

12-IN, ISOLATION
AIR BUTTERFLY VALVE
INLET (CLOSED

1\
\

AR USE 1-IN. FEMALE NPT CONNECTION TO TANK
ON BOTTOM OF FILTER HOUSING
FOR PRESSURE MEASUREMENTS

FIGURE 1. Inlet Air Filter and Control Station Pressure Decay
Leak Test Setup.
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2.0 ACCEPTANCE TEST PROCEDURE

Testing shall be conducted by the responsible personnel as defined in
Section 1.3. Blank field copies of the Test Execution Data and Test Exception
Sheets (Section 3.0 and 4.0) shall be obtained for the acceptance test. At
least one set of Data Sheets is needed for each assembly tested.

The test director (or designee) shall initial and date each step of the
Test Execution Data Sheets as they are completed. This signifies ACCEPTANCE,
i.e., that the step has been successfully completed per the procedure, with
data required by the procedure having been recorded in the adjacent data and
comments column, including units of measure where applicable, and acceptance
criteria having been met.

Test exceptions shall be resolved during testing. Each exception and
its resolution shall be documented on a copy of the "Record of Test Exception"
sheet provided in Section 4.0 of this ATP, one sheet per exception. Each
exception may apply to more than one assembly tested if the same problem is
encountered more than once during testing. Exceptions shall also be
referenced in the COMMENTS column of Test Execution Data Sheet at the
corresponding ATP step.

If an exception requires equipment adjustment or modification, or the
Test Director determines continued operation may result in an unsafe
situation, the equipment shall be shut down in a safe condition and testing
delayed or terminated. Testing shall be resumed by the Test Director only
after the exception is resolved and documented, at a logical starting point in
the procedure that will provide retesting of the item that initiated the
exception or concern.

Test exceptions are typically prepared by the Cognizant Engineer, but
may be prepared by the Test Director or others with the technical assistance
and approval of the Cognizant Engineer.

Exceptions shall be approved by the Test Director and the Cognizant
Engineer,

The notated field copy of the Test Execution Data Sheet, along with Test
Exception Sheets if used, shall be treated as quality records for use in
compiling or revising a test report.

The Acceptance Test Report (ATR) shall include a copy of this ATP,
completed data and exception sheets, a summary of the test results,
observations, and conclusions.

2.1 DETERMINATION OF ACCEPTANCE CRITERION: ALLOWABLE LEAK RATE

The allowable leak rate (L) acceptance criterion for the inlet air
control station housing/duct assembly is based on ASME N509-1989 (ASME 1989a)
Nonmandatory Appendix B, Table B-3, for Leakage Class II equipment, and
equals:

L,, in SCFM = (a/A)(PQ)/100
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where:

allowable percent leakage = 1.00 (Leakage Class II,
ductwork), or: = 0.20 (Leakage Class II, housing)
system rated flow = 400 SCFM

surface area of total system ductwork = 123.9 ft°
surface area of the inlet air control station,
including flow controller, test section, filter
housing, transition, and connecting duct = 64.2 ft?

[T ) ]

LTI |

Values for @, A, and a were calculated previously for the 241-AW design
(WHC 1996b), and are similar for the 241-AN installations. The "total system
ductwork" includes the inlet air control station in addition to the riser
adapter and riser, extending below grade to where the riser penetrates the
tank dome. The surface area for the inlet air control station is reduced from
64.2 ft° (value given in the referenced calculations) to account for omission
of a spool piece (H-2-85646-070) from the tested volume. The calculated value
for LQ is also dependent on the relative proportions of surface area "a"
contributed by ductwork and filter housings. Per the referenced calculations,
these account for 47.3 ft° (74% of 64.2) and 16.9 ft° (26% of 64.2),
respectively. Thus, based on the above information, the allowable leak rate
for acceptance equals:

Ly = [(47.3/123.9)(1.0) + (16.9/123.9)(0.2)] x (400/100) = 1.64 SCFM

The tested volume, which is needed for calculating the actual average
leak rate per Data Sheet 2 (Sec. 3.0 of this procedure), is given as 24.7 ft°
(WHC 1996b).

2.2 TEST PREPARATION

For this test, all of the openings on the inlet air control station will
first be sealed off by a safe, suitable means; refer to Figure 1 for general
test setup. Connections and access openings will be closed off in the normal
manner (i.e., gaskets, door seals, plugs, etc.) where possible. The flow
controller and vacuum breaker inlets will be sealed using blankoffs, duct
tape, sealants, or other temporary means. The air station will be isolated
from the tank using the 12-in. isolation butterfly valve.

The assembly will then be instrumented and pressurized with air to the
specified test pressure, inspected for obvious leaks (which may be sealed as
necessary), and allowed to stabilize.

2.3 TEST PROCEDURE

Record all test data and test exceptions on the Test Data Sheets 1 and 2
and the Record of Test Exception sheets (attached). Initial steps on Data
Sheet 1 as they are completed. Note that the sequence of steps 2.3.1 through
2.3.9 may be rearranged at the Test Director's discretion to optimize use of
time and resources. The sequence of steps under 2.3.10 is specific and should
not be altered without exception.

2.3.1 Verify that the inlet air control station is configured per Figure 1,
and that the 12-in isolation butterfly valve is in the CLOSED position,
isolating the air station from the tank.

A-6
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~

Visually inspect ductwork, housings, filters, connections, gaskets, and
seals for signs of damage, component misalignment, improper
installation, or other functional problems This is an external
inspection only. Ensure that paint is not providing a seal on any
connections.

.3 Remove the filter housing doors and inspect the HEPA filter, filter
housing, and the filter housing doors and their seals for obvious signs
of damage. Note that these components have been examined during the
fabrication and final assembly process. This step is only meant as a
final soundness check before further testing. Thus, the filters need
not be removed for this inspection unless damage is suspected. Repair
or replace components as necessary.

.4 Ensure that the HEPA filter has been properly locked against its sealing
frame and that the filter housing doors (prefilter and HEPA filter) are
secured. Hand tighten door latches in a gradual, equal sequence.

(3,1

Isolate differential pressure indicators from the tested volume.

.6 Install and seal the temperature measuring instrument into one of the
ports on the filter housing assembly (see Figure 1 for recommended
location). Record equipment information on Data Sheet 1.

~

Install and seal the pressure measuring instrument into one of the ports
on the filter housing assembly (see Figure 1 for recommended location).
Record equipment information on Data Sheet 1.

.8 Install the air supply line (with safety relief mechanism, isolation
valve, and pressure reducer) into one of the ports on the filter housing
assembly (see Figure 1 for recommended Tocation).

.9 Seal the openings on the vacuum breaker and fiow controller per
Sec. 2.2.

.10 Pressure Decay Leak Test

2.3.10.1 Pressurize test housing/duct assembly to +7.5 + 0.5 in. w.g.
Locate (using a suitable bubble solution) and seal all leaks
as practical. Note, on Data Sheet 1, any remaining leakage
from the HEPA filter door and all ports, openings, joints,
or connections.

2.3.10.2 Maintain constant pressure until temperature remains
constant within + 0.5 °F for a minimum of 10 minutes.

2.3.10.3 Isolate the air supply from the filter housing while
starting the clock. Record the initial pressure and
temperature on Data Sheet 1.

2.3.10.4 Record pressure and temperature readings a minimum of once a
minute until pressure decays to 75% of the recorded starting
pressure (previous step) or for a maximum of 15 minutes,
which ever comes first, on Data Sheet 1.

A-7
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2.3.10.6

2.3.10.7
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Record final time, pressure, and temperature on Data
Sheet 1.

Perform the leak rate calculations per Data Sheet 2, and
ensure they are verified independently. Verification should
be performed by an engineer or other technically competent
person.

If Q < L, then record "PASS" on Data Sheet 1. Otherwise,
record "RETEST" on Data Sheet 1.

NOTE: If a retest is needed, determine the leak path(s)
using the bubble Teak location and/or audible leak location
method. Repair leaks and perform steps 2.3.10.1 through
2.3.10.7, using new data sheets.

2.3.11 Remove test equipment and temporary blankoff/sealing materials and
reinstall test port plugs. - Restore differential pressure
indicators to read housing pressures.

A-8
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3.0 TEST EXECUTION DATA SHEETS
DATA SHEET 1 - POSITIVE PRESSURE DECAY TEST

TANK: 241-AN- RETEST #:

STEP

DATA/COMMENTS

TEST DIRECTOR
OR DESIGNEE
INITIALS

2.3.1

2.3.2

2.3.3

2.3.4

2.3.5

2.3.6

(MFR/MODEL/ID#/CAL. EXP. DATE)

{MFR/MODEL/ID#/CAL. EXP. DATE)

2.3.8

2.3.9

2.3.10.1

2.3.10.2

2.3.10.3

START TIME INITIAL PRESSURE (IN WG) INITIAL TEMP (DEG F)

2.3.10.4

TIME PRESSURE (IN WG) TEMP (DEG F)

2.3.10.5

FINAL TIME FINAL PRESSURE (IN WG) FINAL TEMP (DEG F)

2.3.10.6

(DATA SHEET 2 COMPLETED, WITH CALCULATIONS INDEPENDENTLY VERIFIED):

2.3.10.7

2.3.11

TEST DIRECTOR (print name and sign):

OTHERS (title, print name and sign):




DATE:

(A)
(B}
C)

(P1)

(T1)
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DATA SHEET 2 - LEAKAGE RATE CALCULATION
TANK: 241-AN- RETEST #:
Beginning pressure in inches WG:
Beginning pressure in psig (A/27.7):

Beginning barometric pressure in psi (in. Hg)(0.491):

Beginning duct pressure in psfa (B + C)(144):
Beginning temperature in deg F:

Beginning temperature in deg R (D + 460):
Ending pressure in inches WG:

Ending pressure in psig (E/27.7):

Ending barometric pressure in psi (in. Hg)(0.491):

Ending duct pressure in psfa (F + G){144):

Ending temperature in deg F:

Ending temperature in deg R (H + 460):

Test Volume in cubic feet (entire assembly shown in H-2-85646, from flow
controller to flex connection: 24.7

R, gas constant, in ft 1b/(1b*degR): 53.35

Test Duration in minutes (final time - start time, minutes):

Average total leak rate per ASME N510-1989, Section 6.5.3.9, in standard
ft3/min (SCFM):

Q = (PL/T1 - P2/T2)}V/(R * aT * _075)

(L,) Allowable Leak Rate: 1.64 SCFM

Calculations verified: (Checker's initials & date)
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4.0 RECORD OF TEST EXCEPTION
Exception # of Date:
Tank Number(s):

Reference ATP Step Number:

EXCEPTION
DESCRIPTION OF PROBLEM:
ACTION TAKEN:
RESOLUTION
RESPONSIBILITY/ORGANIZATION PRINT NAME AND SIGN: DATE:

TEST DIRECTOR:

COGNIZANT ENGINEER:

OTHER (INDICATE TITLE):

[MAKE ADDITIONAL COPIES AS REQUIRED; ONE EXCEPTION PER SHEET]

A-11
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APPENDIX B: TEST DATA
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3.0 TEST EXECUTION DATA SHEETS
- DATA SHEET 1 - POSITIVE PRESSURE DECAY TEST

HNF-SD-WM-ATR-177

Rev. 0
Page B-2

DATE: 29 o¢T 46 TANK: 241-AN- |0\ RETEST #:
STEP DATA/CMENTS TEST DIRECTOR
Rl
231 | YTP-V-(SAA - ClosED JAT
232 | NG 506as OF Drmsc JAT
2.3.3 | pd S16as OfF DANnAGE JA’r
23.4 | LockKED, PoeR. Clos&D I/ﬁr
235 | VI NES SHuT 1//47—
2.3.6 ogx/noon#wcz. sg;.;nn TAYLR. S367 -
S0 - #5-06-O1F | ,
BB, I evp A-t6-9% ak
2.3.7 (MFR/HMODEL/IDR/CAL. EXp. DATE) DRucik. ©PL Zol \/ f
450 -35-40 -00| €@, q-13-9% A
238 | Compeg7& VAT
233 | ComPLEZE VAT
2.3.10.1
Comprezé , fd LEaKks I
2.3.10.2
Cc>4»f>Lé?71f? L/Z;7—
2.3.10.3 1 '”HE INITIAL PRESSURE (IN WG) INITIAL TEMP (PEG F)
8. S
2.3.10.4 TIME PRESSURE (IN WG) TEMP (DEG F) ‘ i
] ’ 2 v v
[‘ op . %Z!‘/
/
2.3.10.5 FINAL TIME FINAL PRESSURE (IN WG) FINAL TEMP (DEG F)
, - Jr7
[722. 5.6 178
2.3.10.6 (DATA SHEET 2 COMPLETED, WITH CALCULATIONS INDEPENDENTLY VERIFIED): le: ;
2.3.10.7 FHSS JAT
2.3.1 5%/% putoed Ao fefeor A7

TEST DIRECTOR (prlnt name and sign): OB DAL n) BihL _ sohafo

OTHERS (title, print name and sign): Cofy £~6 }7%'\/
/a/zy/é

sl /Gfa?wf)? JA

QA MMW 1/07‘//5’7

e 7ol g ler o
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KMQ s
( DATA SHEET 2 - LEAKAGE RATE CALCULATION a7 fa,f3¢,33-35
DATE: 29 o0cT 96 TANK: 241-AN- [0[ RETEST #:
(A) Beginning pressure in inches WG: % 5
(B) Beginning pressure in psig (A/27.7): 2. 2708
(C) Begg{r}z\g barometric prcis/sukre m ps&,(ln H;)(O 4:1/)/" /4— 333_3
(Pl) Beginning duct pressure in psfa (B + C)(l44) / 2/03
(D) Beginning temperature in deg F: 4?,5
(T1) Beginning temperature in deg R (D + 460): 507»?

(E) Ending pressure in inches WG: 5-;6
(F) Ending pressure in psig (£/27.7): J.2022.
(6) Ending barometric pressure in psi (in. Hg)(0.491): /4,3333

(P2) Ending duct pressure in psfa (F + G)(144): 2o 73
(H) Ending temperature in deg F: 47,f
(T2) Ending temperature in deg R (H + 460): So ?'15

(V) Test Volume in cubic feet (entire assembly shown in H—2¥85646, from flow
controller to flex connection: 24.7

(R) R, gas constant, in ft 1b/(1b*degR): 53.35

(sT) Test Duration in minutes (final time - start time, minutes):

/. 3F mav

(Q) Average total leak rate per ASME N510-1989, Section 6.5.3.9, in standard
ft3/min (SCFM):

Q = (P1/T1 - P2/T2)V/(R * &T * ,075)

,?;t_z—z_,aié) 24.7) - (5335 /.37)(0075)
578
= 0.09 I

(L,) Allowable Leak Rate: 1.64 SCFM

Calculations verified: (Checker's initials & date) /77 /ﬂ ﬁ f,é




<Y ahila?

—WHE—SB—WM-AFRIH—REV—6— HNF-SD-WM-ATR-177

3.0 TEST EXECUTION DATA SHEETS
DATA SHEET 1 - POSITIVE PRESSURE DECAY TEST

oaTE: 29 OuF P4 TANG 21-M- /o2 RETEST #:

Rev. 0
Page B-4

STEP DATA/COMMENTS TEST DIRECTOR
2.3.1 VIP-V-/54 B CleosEL JET
2.3.2 AT Si6ns 0F Dpsnir S Vil
233 | po Swen oF ppmeas AT
2.3.4 Lock >, [oooR Cles &P AT
235 | vaenees sty VAT
2.3.6 (MFR/MODEL/ID#/CAL. EXP. DATE) 727 ler 53073 \/6 7

450~ 25-06-0(Z EXP. 9-16-77
2.3.7 (NFR/NODEL/ID#/CAL. ExXp. DATE) DD BUCIL OpL Fol U
450-35-40- 0o EP. 9-1%-9%
238 | ComPLETE AT
2.3.9 ComPLE T & \//M-
2.3.10.1
CompPLeTE, Ng (&6KS v
2.3.10.2
ComPLeTE JAT

2.3.10.3 | START TIME INITIAL PRESSURE (IN WG) INITIAL TEMP (DEG F) i

olli3d) 3,5 55. 2 VAT

2.3.10.4 | TIME PRESSURE (IN WG) TEMP (DEG F)

LFSsec 51 s5iz VAT
2.3.10.5 | FINAL TIME FINAL PRESSURE (IN WG) FINAL TEMP (DEG F) _‘/M
6. 5 sa 5.6 5.2

2.3.10.6 | (DATA SHEET 2 COMPLETED, WITH CALCULATIONS INDEPENDENTLY VERIFIED): N

2.3.10.7 ?/7‘5} L//f‘7_
2311 Syckm Butored N7 Refert vA?-

TEST DIRECTOR (print name and sign): ¢ a/nze SRew/ 4L/‘??~* sooy/ne
OTHERS (title, print name and sign): ced &~& /-‘% Zé‘%

PH7H RECROE. \iprny, £
jre

19/254y

27 2er'Ps



“TTam)a?
e SD—WM—ATR—F7—REY—8 l HNF-SD-WM-ATR-177
) Rev. 0
Page B-5
! DATA SHEET 2 - LEAKAGE RATE CALCULATION
DATE: 22 ©¢7 76 TANK: 201-AN- /02 RETEST #:
(A) Beginning pressure in inches WG: ?/g
(B) Beginning pressure in psig (A/27.7): 00,2708

(C) Beginning barometric pressure in psi (in. Hg)(0.491): /4-/ ?45/

PML e, 1.9.716

(P1) Beginning duct pressure in psfa (B + C)(144): Z /0§
(D) Beginning temperature in deg F: f5’, 2.
(T1) Beginning temperature in deg R (D + 460): 5/57 Z

(E) Ending pressure in inches WG: 5; &
(F) Ending pressure in psig (E/27.7): 0,202 2-
(G) Ending barometric pressure in psi (in. Hg)(0.491): /4’345/

(P2) Ending duct pressure in psfa (F + G)(144): Zo?f

(H) Ending temperature in deg F: 5’5, 2.
(T2) Ending temperature in deg R (H + 460):

5/75%5:2.

(V) Test Volume in cubic feet (entire assembly shown in H-2-85646, from flow
controller to flex connection: 24.7

(R) R, gas constant, in ft 1b/(1b*degR): 53.35

(sT) Test Duration in minutes (final time - start time, minutes):

650 = Odl3 pun
(Q) Average total leak rate per ASME N510-1989, Section 6.5.3.9, in standard
ft3/min (SCFM):

Q = (P1/T1 - P2/T2)V/(R * 4T * .075)

},/255_35212_25 (24’ 7) - [(5 335)(0,U3 0,075")]
= /.06 VAT
(L,) Allowable Leak Rate: 1.64 SCFM
Calculations verified: (Checker's initials & date)/yj‘/ /éz? 24




ST 47

E—SB-WM-ATP—317F—REV—6 HNF-SD-WM-ATR-177

3.0 TEST EXECUTION DATA SHEETS
DATA SHEET 1 - POSITIVE PRESSURE DECAY TEST

Rev. 0
Page B-6

DATE: 30 oc 7 '€  TANK: 241-AN- |O3 RETEST #:
STEP DATA/COMMENTS TEST DIRECTOR
OR DESIGNEE
INITIALS
2.3.1 VIP-V-154< closED N
232 | NG Sehad aft QAwefds JAT
233 0o StGom off Ofimunct AT
2.3.4 | locke??, Lok Clos &7 JHT
233 |\ vgrnEs Clos gD JAT
2.3.6 (WFR/MODEL/1D#/CAL. EXP. DATE) TAYY Lo, S36 7
450-35-06-01F &P 9-16-9% Yl
2.3.7 (MFR/HODEL/1D#/CAL. EXP. DATE) DRUCIL HPT Fol
G50-35-40- 00)  Evp. 9-13-9F VAT
238 | comPleTE JAT
239 | CompPLeEzE. VAT
2.3.10.1 ,
ComPLeTs  NO Lepes "M
2.3.10.2 .
ComPLEZE \//Kf
2.3.10.3 START TIME INITIAL PRESSURE (IN WG) INITIAL TEMP (DEG F)
o(8i52am) 1§ 48 7. v/
2.3.10.4 TIME PRESSURE (IN WG) TEMP (DEG F)
Ll u/ﬁ/
| i’ 6 F 44. 4
Z M/"/ ér5 4;‘4
5 nun/ 5 9 43‘ 6
2.3.10.5 FINAL TIME FINAL PRESSURE (IN WG) FINAL TEMP (DEG F) W
3.8 5.4 45.6 v
2.3.10.6 (DATA SHEET 2 COMPLETED, WITH CALCULATIOKS INDEPENDENTLY VERIFIED): 147
2.3.10.7 79{5} ‘7\A2?7'
2.3.11 o /&yéif/, itfer /&7ﬁ§tl/ VAT
7

TEST DIRECTOR (print name and sign): & /i <Sed B sl 130 ¥

OTHERS (title, print name and sign): Coe Beé,: 7F THompsony ;7{/3%,/\_, 2.3.5¢

DATA JIECORDER, It TU s ey,
-4

QA EXK &tronal [for/py

r R —

20 oA



ST a)h{4?
WHE—SB-WM-ATA—H—REV-—0 HNF-SD-WM-ATR-177
Rev. 0

DATA SHEET 2 - LEAKAGE RATE CALCULATION Page B-7
DATE: B0 ocT 94 TANK: 241-AN- [O3 RETEST #:
(A) Beginning pressure in inches WG: 7,{

(B) Beginning pressure in psig (A/27.7): O. 2?08

3o
(C) Beginning barometric pressure in psi (in. Hg)(0.491): I4 4

PuC womTHES 79,39/ e (Tempi43° 5
7. 29/ 727{” ) @g.15

(P1) Beginning duct pressure in psfa (B + C)(144):

(D) Beginning temperature in deg F: 45,2

(T1) Beginning temperature in deg R (D + 460): fOﬁrL

(E) Ending pressure in inches WG: 5;@

(F) Ending pressure in psig (£/27.7): O.2022.

(6) Ending barometric pressure in psi (in. Hg)(0.491): /4,43/0

(P2) Ending duct pressure in psfa (F + G)(144): 2I10F

(H) Ending temperature in deg F: 4g;é
(T12) Ending temperature in deg R (H + 460): 503'6

V) Test Volume in cubic feet (entire assembly shown in H-2¥85646, from flow
controller to flex connection: 24.7

(R) R, gas constant, in ft 1b/(1b*degR): 53.35

(s+T) Test Duration in minutes (final time - start time, minutes):
3.30e

Q) Average total leak rate per ASME N510-1989, Section 6.5.3.9, in standard
ft® /min (SCFM):

= (P1/T1 - P2/T2)V/(R * 4T * .075)

o2 U2\ (47) 5 [6s.55)55)o07)]

508.2 5086 = 0.04 -

(L,) Allowable Leak Rate: 1.64 SCFM

Calculations verified: (Checker's initials & date) ZZ@:: 0 --%4



ST afuisy
ESB-WM—ATP—1 77— REN-—B HNF-SD-WM-ATR-177
Rev. 0
Page B-8
3.0 TEST EXECUTION DATA SHEETS

DATA SHEET 1 - POSITIVE PRESSURE DECAY TEST

DATE: 2_4-3‘”” !?7 TANK: 241-AN- ]Oq— RETEST #:
STEP DATA/COMMENTS TEST DIRECTOR
OR DESIGNEE
INITIALS
2.3.1 VTP-V-I54-D  Closch, Locked, THigtDd AT
2.3.2 NO _PRogLams AT
2.3.3 No_DAuAee JAT
2.3.4 LockeD, povg (LosED 7
2.3.5 VALES  CLosed IHT
2.3.6 (MFR/MODEL /1D#/CAL. EXP. DATE) }//0,’,#5‘367 ?’/é‘?? JAT
“79-06-H7 “P

2.3.7 | (WFR/MODEL/IDK/CAL. EXP. DATE) Dmck #DPI_?O/ JAT
B 7-13 77 5V - 36~ 40 ~00/

2.3.8 CompieTE JH

2.3.9 COMPLETE AT
2.3.10.1 oM PLETE, Ko

JAT
2.3.10.2 VA7
2.3.10.3 START TIME INITIAL PRESSURE (IN WG) INITIAL TEMP (DEG F) o
L4
45 %5 46.9 A7

2.3.10.4 TIME PRESSURE (1IN WG) TEMP (DEG F) ‘

| min b8 49.3
7. min 63 4. F

2.3.10.5 FINAL TIME FINAL PRESSURE (IN WG) FiNAL ,TEMP (DEG F)

305 5.6 . AT
2.3.10.6 (DATA SHEET 2 COMPLETED, WITH CALCULATIONS INDEPENDENTLY VERIFIED): 7;7
2.3.10.7 ®<Z Ls .. PAss /J#f
2.3.11 S YSTKM KFSWRED JAT

TEST DIRECTOR (print name and sign): R, T, SKAmsoe W/&w-m \(2.4(“7

OTHERS (title, print name and sign): Co&. Ere . Tqu?cw%?Zéfd/ /~24.4,
DATH REcordyn oY oA Thi= , 14T TF
P o

QA UK P zrner YRY/77
. ‘ |



STy
. HNF-SD-WM-ATR-177

Rev. 0
Page B-9
DATA SHEET 2 - LEAKAGE RATE CALCULATION
>4 Tan.
DATE: 2,4’ an . ?7 TANK: 241-AN- |O4 RETEST #:
(A) Beginning pressure in inches WG: ?5
(B) Beginning pressure in psig (A/27.7): 0,27‘93
(C) Beginning barometric pressure in psi (in. Hg){(0.491):
PNL Weafterwan 27 309 in.h‘j = /4. 3707

(P1) Beginning duct pressure in psfa (B + C)(144): 2/l
(D) Beginning temperature in deg F: 4—8,?

(T1) Beginning temperature in deg R (D + 460): 508.9
(E) Ending pressure in inches WG: 45,({

(F)  Ending pressure in psig (£/27.7): ©D.2022.

(G) Ending barometric pressure in psi (in. Hg)(0.491):
sames |4.390F

(P2) Ending duct pressure in psfa (F + G)(144): 2/0/

(H)  Ending temperature in deg F: 4-7'/
(T2) Ending temperature in deg R (H + 460): 509 1

(V) Test Volume in cubic feet (entire assembly shown in H—2485646, from flow
controller to flex connection: 24.7

(R) R, gas constant, in ft 1b/(1b*degR): 53.35

(sT) Test Duration in minutes (final time - start time, minutes):
3:05 = 3.1 min.

(Q) Average total leak rate per ASME N510-1989, Section 6.5.3.9, in standard
ft3 /min (SCFM):

= (P1/T1 - P2/T2)V/(R * 4T * .075)

Q- (y_z_L_ _ 201 ](24 7) = (53.35)(3.7)(0.075)

5089 509.1
= 0.042 serm  — ypr

(L) Allowable Leak Rate: 1.64 SCFM
Calculations verified: (Checker's initials & date) v%% /-24 97




ST ayligy

3.0 TEST EXECUTION DATA SHEETS

DATA SHEET 1 -

POSITIVE PRESSURE DECAY TEST

HNF-SD-WM-ATR-177

Rev. 0
Page B-10

DATE: 24 Jwn. 27 TANK: 241-AN- [O5 RETEST #:

STEP DATA/COMMENTS TEST DIRECYOR
OR DESIGNEE

INITIALS

2.3.1 VTP- V -I54 E___ Closep lockeD, AT

2.3.2 N ProsleMs JAT

2.3.3 No_Si6N  oF DrmAGE AT

2.3.4 LOCKED,  povk cleSED JAT
2.3.5 VALVES  SHUT AT

2.3.6 (HFR/MODEL/ ID#/CAL. EXP. DATE) TAHYEOR Model 5367 ST

Exp- 916-7 F A G50 ~79~pg- 017

237 | ourmooesiotscaL. exe. oatey  DRUCK. Model DPZ-Fol AT

Exp- 71897 £ P50~ 35 - 4o~ oo/

2.3.8 CoMPLETE VAT

2.3.9 COMPLETE AT
2.3.10.1 COMPLETE ;  N© LEFKS Vv et
2.3.10.2 COMPLETE JAT
2.3.10.3 | START TiME INITIAL PRESSURE (IN WG) INITIAL TEMP (DEG F)

/{05 7.6 39.4 VAT
2.3.10.4 | TIHE PRESSURE (IN WG) TEMP (DEG F)

N

) ¢ 5.6 376
2.3.10.5 FINAL TIME FINAL PRESSURE (IN WG) FINAL TEMP (DEG F)

e 5.6 394 il
2.3.10.6 | (DATA SHEET 2 COMPLETED, WITH CALCULATIONS INDEPENDENTLY VERIFIED): L7
2.3.10.7 ®< Ls PASS | NO RETEST NS
231 SYsTe™  RESTDRED N7

TEST DIRECTOR (print name and sign): R.T. Skamser 10T X zewnn \[24@7

OTHERS (title, print name and sign): (bg,. Bk,

s

T £ TitamPions 124

opTA Recorbe® bY JATlek (/%//%// Tk

QA B Czrrar
"

-5

24 Tzs. 5
s e



ST AMAY

HNF-SD-WM-ATR-177

Rev. 0
Page B-11

DATA SHEET 2 - LEAKAGE RATE CALCULATION
Tm. 57
pate: 24 TANK: 241-AN- 105 RETEST #:
(A) Beginning pressure in inches WG: Z6
(B) Beginning pressure in psig (A/27.7): 0,2?4—4—
(C) Beginning barometric pressure in psi (in. Hg)(0.491):
PNL weather (@ [1:0Fsm 29.330 inHz < /4.40/0

(P1) Beginning duct pressure in psfa (B + C)(144): 2/l3
(D) Beginning temperature in deg F: _37,4—
(T1) Beginning temperature in deg R (D + 460): 477{"
(E) Ending pressure in inches We: 5,6
(F) Ending pressure in psig (E/27.7): O.2022
(G) Ending barometric pressure in psi (in. Hg)(0.491): /4,49/0

(P2) Ending duct pressure in psfa (F + G)(144): 2/03

(H) Ending temperature in deg F: 37,é
(T2) Ending temperature in deg R (H + 460): 477'4

(V) Test Volume in cubic feet (entire assembly shown in H-2-85646, from flow
controller to flex connection: 24.7

(R) R, gas constant, in ft 1b/(1b*degR): 53.35

(sT) Test Duration in minutes (final time - start time, minutes):
/ifg- = [ 23 MmN

(Q) Average total leak rate per ASME N510-1989, Section 6.5.3.9, in standard
£t7/min (SCFM):

Q = (P1/T1 - P2/T2)V/(R * T * .075)

« ( zz;l?/; B i;?i](%?) = (53.39)(1129)(0.075)
' ' 0.109 - r

(L,) Allowable Leak Rate: 1.64 SCFM

Calculations verified: (Checker's initials & date) 222 Z’ii—ZZ



AR

~WHE-SB-WM-ATA T REV—0- HNF-SD-WM-ATR-177
’ Rev. 0

Page B-12
3.0 TEST EXECUTION DATA SHEETS

DATA SHEET 1 - POSITIVE PRESSURE DECAY TEST

DATE: 30O 76 Tak: 281-mN- /06 RETEST #:
STEP DATA/COMMENTS TEST DIRECTOR
ORI NDIETSIIAGL"SE £
230 | VIRP-N-ISEF - closern AT
2.3.2 WO SeGns 0 F DFrnat ST
233 | pw Sigar F Daesrels JAT
2.3.4 lock &, Poek Clos &D _\./7;7"
235 | VeLuEs Sev 7 N
2.3.6 V(HFRIMUJEL/UJ‘/CAL. EXP. DATE) m‘{z ”’é {3 6 7 .
750~ 75-06-01(F EvP _2-1¢-9 7 AT
2.3.7 | urrmooeL/ibscaL. Exp. oatey  DRUCK OPL 70/’ W
F50- 35740 - ot EXP. 9~ 13-9R7 %

238 | Comrreczt : VAT
235 | conpioes AT
2.3.101 | ComrPeer=s, V7 60t l/ﬂ{-
2.3.10.2 CoOmPETE —

JA7
2.3.10.3 START TIME INITIAL PRESSURE (IN WG) INITIAL TEMP (DEG F) W/-
949 14 539 v/
2.3.10.4 TIME PRESSURE (IN WG) TEMP (DEG F) -
l/h w/ 71/ 570 ? (./m
7 o b6 59.(
3 mes é(& 5%. {
2.3.10.5 FINAL TIME FINAL PRESSURE (IN WG) FINAL TEMP (DEG F)
355w 51k 5.1 VAT
2.3.10.6 (DATA SHEET 2 COMPLETED, WITH CALCULATEONS INDEPENDENTLY VERIFIED): j{ 7
23007 | PASS ”Jﬁ-—r‘
2.3.1 Ne Retert , Syglem Apfored JAT
4

TEST DIRECTOR (print name and sign): (% &/wclaren é’foj%—— /”/W/é(

OTHERS (title, print name and sign): (06 BnG : TF THompsoS %fi//»«—— /0-30-96

TR KeonVen, VA Twdk, /MWM} 29 Ser’ %
-

QA LK Erlrpmas tf23/57

T R —



37 arhi
—WHC—SO-WM-ATR- L F—REV-—0—- HNF-SD-WM-ATR-177
Rev. 0
Page B-13
. DATA SHEET 2 - LEAKAGE RATE CALCULATION
1
DATE: .30 &€7 ‘26 TANK: 241-AN- 106 RETEST #:
(A) Beginning pressure in inches WG: ?;5
(B) Beginning pressure in psig (A/27.7): 20,2708
(C) Beginning barometric pressure in psi Slin. Hg) (0.491): /4,43 34
puL weathe- 79,396 #g & F:120am

(P1) Beginning duct pressure in psfa (B + C)(144): ZIF

(D) Beginning temperature in deg F: 5’?—,?

(T1) Beginning temperature in deg R (D + 460): 5‘/%42

(E) Ending pressure in inches WG: 5;6

(F) Ending pressure in psig (E/27.7): (@ 2022

(G) Ending barometric pressure in psi (in. Hg)(0.491): /4‘ 4334

(P2) Ending duct pressure in psfa (F + G)(144): z /0?

(H) Ending temperature in deg F: 5_3;/
(T2) Ending temperature in deg R (H .+ 460): 5/8,/

(V) Test Volume in cubic feet (entire assembly shown in H-2¥85646, from flow
controller to flex connection: 24.7

(R) R, gas constant, in ft 1b/(1b*degR): 53.35

(s+T) Test Duration in minutes (final time - start time, minutes):
3.92

(Q) Average total leak rate per ASME N510-1989, Section 6.5.3.9, in standard
ft3/min (SCFM):

Q = (P1/T1 - P2/T2)V/{(R * aT * .075)

20T _Z,L”’i>( 24.3) —%[Z@«%X%%ﬁf’ﬁﬂ

5179 §18:/
— 003 wr
(L) Allowable teak Rate: 1.64 SCFM
Calculations verified: (Checker's initials & date) %W O-35- 54




STa/mty
—WHESB-WM-ATP—H—REV—0— HNF-SD-WM-ATR-177
Rev. 0

3.0 TEST EXECUTION DATA SHEETS Page B-14

DATA SHEET 1 - POSITIVE PRESSURE DECAY TEST

OATE: 24 Jay. 97  TANK: 241-AN- 107 RETEST #:
STEP » DATA/CONMENTS TEST DIRECTOR
OR DESIGNEE
INITIALS
2.3.1 VTP -V ~—7/54646 Cer3ED, Lo eKED, THEGED Hr
232 | Mo SIGN oF DAMAGE VAT
233 | A SIGN 6C DAMAGE JAT
2.3.4 Loek€D | DoeR  cLosED JHKT
2.3.5 VALVES SduT AT
2.3.6 (MFR/MODEL/1D#/CAL. EXP. DATE) Wyl"f # s 307
Exp. §-16-77 # 950~ 729-06-0/7 A7
2.3.7 (MFR/MODEL/ID#/CAL. EXP. DATE) DFRUCK #* DPL-7F0¢
Exp. 9-13-17 #P5V-35 40 - 00( VAT
2.3.8 ComrL ETE AT
2.3.9 CoMPLETY JHT
2.3.10.1
COMILETE po oS JAT
ﬂf‘;k 2.3.10.2 COMPETE VJ,f-r
2.3.10.3 START TIME INITIAL PRESSURE (IN WG INITIAL TEMP (DEG F)
Wt ) M
3 /01 2& 412
ﬂ 2.3.10.4 TIME PRESSURE (IN WG) TEMP (DEG F)
/ min 6.0 425 il
[/9 5.6 40.3
2.3.10.5 FINAL TIME FINAL PRESSURE (IN WG) FINAL TEMP (DEG ) JM’
/'19 5.6 40.3
2.3.10.6 (DATA SHEET 2 COMPLETED, WITH CALCULATIONS INDEPENDENTLY VERIFIED): 7 '?7
2.3.10.7 Q< ks Pass Y JAT
2.3.11 SYsTeM  Restiken, No RETEST VAT

TEST DIRECTOR (print name and sign): R, skamsewr T oo 24
OTHERS (title, print name and sign): (06, Ené . J-£ Tronpsa ;% r24-53
Dr Recerner BY JATHK, sy P7 Hck_ 2 Jam. 97
QA BUX Adlrrmar 277

" P



DATE:

(A)
(8)
(€)

(P1)
(D)
(1)
(E)
(F)
(G)

(P2)
(H)
(12)
V)

(R)
(aT)

(Q)

STamjay
i HNF-SD-WM-ATR-177

Rev. 0
Page B-15
DATA SHEET 2 - LEAKAGE RATE CALCULATION
24 Jan. 27 TANK: 241-AN- | O RETEST #:
Beginning pressure in inches WG: ? 5
Beginning pressure in psig (A/27.7): O- 2708 ?,'5’;/9’7‘4
Beginning barometric pressure in psi (in. Hg)(0.491): 9,7, jzj in. /7‘}
= /4.3786 psi PNL wenmieg.

Beginning duct pressure in psfa (B + C)(144): 212

Beginning temperature in deg F: #/.2

Beginning temperature in deg R (D + 460): 50/.2

Ending pressure in inches Wa: 4. &

Ending pressure in psig (£/27.7): ©.2022

Ending barometric pressure in psi (in. Hg)(0.491): /4,37fé

Ending duct pressure in psfa (F + G)(144): 2/03

Ending temperature in deg F: 470.2
Ending temperature in deg R (H + 460): 500. 3

Test Volume in cubic feet (entire assembly shown in H—2¥85646, from flow
controller to flex connection: 24.7

R, gas constant, in ft 1b/(1b*degR): 53.35

Test Duration in minutes (final time - start time, minutes): /:47

= /.;Z ”in.

Average total leak rate per ASME N510-1989, Section 6.5.3.9, in standard
ft/min (SCFM):

Q = (P1/TI - P2/T2)V/(R * 4T * .075)

2Hz _ ze3 F) = (53.35) /.32 ) (0.
a= (. m_3>(24?) (53.35) 1.32)(0.075)

592
= 0.OF7 scrm -~ JAT

(L.} Allowable Leak Rate: 1.64 SCFM

Calculations verified: (Checker's initials & date) Y77 [-C%-% X



DISTRIBUTION SHEET

To From Page 1 of 1
Distribution DJ Minteer Date 5 February 1997
Project Title/Work Order EDT No. 617369
241-AN Ventilation Upgrades; ATR-177, Inlet Air Filter and ECN No. n/a
Control Station Pressure Decay Leak Test
Text Text Only Attach./ EDT/ECN
Name MSIN | With Al Appendix Only
Attach. Only

WL Adams §$5-13 X
RE Bauer S7-14 X
RA Dodd $5-07 X
CE Hanson S§7-12 X
GD Johnson S7-14 X
JR Kriskovich R1-56 X
J Lohrasbi $5-05 X
DJ Minteer S2-24 X
RS Nicholson §5-05 X
WE Ross $5-07 X
RJ Shupe R2-82 X
DL Sparks §5-03 X
JF Thompson S5-57 X
JA Tuck S2-03 X

A-6000-135 (01/93) WEF067



