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Reference: U.S. Geological Survey TRIGA Reactor (GSTR), Docket 50-274, License R-113
Request for Additional Information (RAI) dated September 29, 2010

Subject: Response to Question 1 of the Referenced RAI -

Mr. Wertz:

Question 1: The ISG requires the NRC staff to review significant changes to the facility, including those
done in accordance with the provisions of Title 10 of the Code of Federal Regulations Section (10 CFR)
Section 50.59. In 1988, changes to the GSTR were made which involved the installation of a new reactor
tank liner. The details of this change are not provided in the GSTR Safety Analysis Report (SAR). As
such, please provide a description of the new tank liner, the applicable design and construction criteria,
and any associated additional instrumentation or equipment added as a result of the new tank liner. In
addition, please describe any analyses of accidents and malfunctions associated with the new tank liner.

Response: Twenty three years ago, in 1988, corrosion and the resultant water leakage in the original,
aluminum reactor tank was resofved by installing a tank liner inside the leaking tank. The tank liner has a
slightly (4) smaller diameter than the original tank so it could be easily slipped into place. The tank liner
is constructed of 6061-T6 aluminum with an overall height of 25" 3” and with an outer diameter of 7’
7.25”. The bottom of the tank liner is supported by twelve ribs that are welded to the outer surface of the
liner. These twelve ribs are welded to the liner in a spoke pattern, at a 30° spacing. The ribs are 4” tall,
17 thick, and 32” long. The floor of the liner is one inch thick, and the wall thickness varies from 3/8”
near the bottom to 1/4” at 90.375” up from the bottom.

The reactor core structure is supported by a triangular base. The base connects to the floor of the tank
liner at three pads that are located 30.625” from the center and separated from each other by 120°. These
pads are supported by the ribs on the underside of the tank, with each pad centered directly over a rib.
The pads are 4” wide, 8.5 long, and 1” thick. The triangular base is connected to the pads through
adjusting screws that allow for the base to be leveled manually. The triangular shape is reinforced by
crossing support beams. The reactor core structure sits on the crossing support beams of the triangular
base and is connected via nuts and bolts.
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Design and Construction Criteria

The ASME pressure vessel code was used as the basis for the reasonable, safe and economical design of
the tank. The design included seismic, strength and thermal calculations for the mechanical and structural
integrity of the tank liner and lifting lugs.

Pressure: Int:10.83 PSI EXT: 1.184 PSI

Temp: Max: 150 ° F Min: 50 ° F

Liquid Level: Full of water

Corrosion Allowance: None

Joint Efficiency: 1.0 (100% X-Ray)

Specific Gravity of Contents : 1.0 (Water)

Seismic: PER API 650, APP’E’ , Zone |

A copy of the design specifications is provided as Attachment 1.

Added instrumentation or Equipment Because of Change

The only equipment that was added because of the change was a “pump tube” located at the liner’s edge
in the SE quadrant of the tank liner. This tube is an aluminum tube, 6” diameter at the top and 3”
diameter for the lower 5 feet. This tube penetrates the bottom of the tank liner so that access can be
gained into the bottom annulus between the original tank and the tank liner. This access is needed to
check the annulus for water accumulation and to allow removal of any accumulated water. An eductor
pump system was purchased to fit in the pump tube for the removal of accumulated water. The pump is
only located in the tube when water is being removed; otherwise the pump tube is empty. A radiation
shield plug is located at the top of the pump tube to prevent radiation streaming into accessible locations.
The pump tube is checked regularly, when the reactor is shutdown, for water accumulation.

Accident and/or Malfunction Analyses
A copy of the design calculations for the tank liner is attached as Attachment 2. These

accident/malfunction calculations include static and dynamic pressures that could result from water
pressure, lifting and placement, and a design basis (0.2 G force) earthquake.

Additional Preliminary Responses Based on Information Received from the Colorado School of
Mines:

Question 8. The technical parameters of the GSTR are being analyzed using the MCNP version 5 and
RELAP version 5, mod 3.3. These analyses are being performed using the Oregon State University
relicensing work as a starting point for the methodology. The code results will be benchmarked to the
GSTR operating data. After the existing core model is finalized, the limiting core configuration will be
modeled and analyzed. These models are being worked on and we expect to have final neutronic and
thermal hydraulic results by October 31, 2011.

Question 9. We have a limiting core configuration determined, which will include a number of new 12
weight% fuel elements in the center of the core. However, since our neutronic and thermal hydraulic
models are not completed, we do not have control rod worths or excess reactivities calculated for all
configurations. Again, we expect to have these results by October 31, 2011.



Question 10. The fuel and moderator temperatures that are used are 293 K for low power operations and
600 K for full power operations. The void and power coefficients will be determined by October 31,
2011.

Question 12. The DNBR analysis will be done using RELAP version 5, mod 3.3. The mode! used for the
GSTR was received from the Oregon State University relicensing effort and has been adapted for the
GSTR conditions. These results will be available by October 31, 2011.

Question 15.1 The power density values given in our original license renewal submission are being
recalculated with the MCNP version 5 model. Preliminary MCNP results are showing power peaks
around 17 kW per element in the existing core. The limiting core will obviously have higher values. We
expect that the peak power per element will stay below 22 kW for all core configurations. These results
will be available by October 31, 2011.

Sincerely,

Zi0B,

Tim DeBey
USGS Reactor Supervisor

I declare under penalty of perjury that the foregoing is true and correct.
Executed on 8/30/11

Attachment 1: TRIGA Reactor Aluminum Tank Liner Specifications

Attachment 2: Design Calculations for United States Geological Survey IMW Mark I TRIGA Reactor —
Tank Liner :

Copy to:

Betty Adrian, Reactor Administrator, MS 975
USGS Reactor Operations Committee
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TRIGA REACTOR
ALUMINUM TANK LINER
SPECIFICATIONS

FOR
UNITED STATES GEOLQGICAL SURVEY
FEDERAL CENTER
6TH & KIPLING
LAKEWOOD, Ca

BY
GILLAN’S ENGINEERING, INC.
5126 W 38TH AVE
DENVER, CO 80212
(303) 480-0471

{revised original tank specification)
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Part 1. General

Al Definitions. Whenever used in any part of this

spedification, the following shall have the reespective
meanings =et forth below:

1.  Purchaeser shall wmean an authorized represgentative

of the organization issuing the contract for the vork
contained herein.

2. Fabricator shall mean the successful hidder for

the vork, material, and eqguipmnent included under this
epecificatiaon. '

B. Drawvings and Specifications. The Purchaser will
furnish to the Fahbricator, free of charge, such nunhers of
dravingse and specificaticne reascnahly necessary for the
execution of the warhk. The drawings sccompany the
epecificationse and they are by this reference incarporated

into and shall hecome a part of the specificeticns.

C. Teste and Ipnspection. Where teste are reguired hy
the specificationsz, arrangements for the conduction of =such
tests ghall be made snd all expenses in coannection therewith
shall ke horne hy the Fehricator. Such tests and inspections
shall ke made by an independently quelified inspection firm
or agency approved by the Purchaser. All teste shall he
witnessgsed by the Purchaser. The Febricator sghall review,
certify and submit to Purchaser for review all inepectian
reparts, radiographs and material certifications. It shall
he the responsibility of the fabricator to notify the
Purchaeer five (5) working days in advance sa witnes=ing of
tests cen be arranged without delaying the wark.

D. Quality of Work end Materials. All materials, parts
and equipment furnished hy the Fabricator shsell he new, high

grade, and free fraom defectse and imperfectians. Workmanship

shall be in accord with the highe=t standard practices. Bath
materials and workmanship throughcout shall ke st all times

subject to the approval of the Inepectors. '

E. FEReference Standards and Epecificsticons. The
following listed standards and specifications, a= applicable
to the work involved, form s part of this specification.

American Society of Mechanical Engineers= (ASHE)

TRIGA REACTOR TANK LTNER SFECIFICATIONS
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Parte of Section 11 Materials Specifications, Part B-
-Nanferrous Materiaels, of the 1986 edition of the ASME Boiler
and Preesure Ves=zel Code as foallows:

ASME SB-2Q9 Specificetion for Aluminum--Allay
Sheet and Plates

ASME SBR-211% Specification for Aluminum--Allay
Bar=, Rods and VWire .

ASME &SB-221 Specification for Alumninum--Allay
Extruded Bars, Rodse and Shape=

ASME SR-241 Specification for Aluminum--Alloy
Seamless Pipe and Seamless Extruded
Pipe

AMSE SBR-211 Specification for Aluminum --Alloy
Balte :

Parte of Section II Materdislse Specificatione:

Part C Welding Rode, Electrodes, and Filler
Metals, of the 1986 edition of the
ASME Roiler and Pressure Vessel Code

ASME SFA-%5.10 Speciiication for Aluminum and
Aluminum Alloy Welding Rods, Class
ER 4@423

Part of Section V, HNondestructive Exanmnination,
Subsection A of the 1986 edition of the ASME BRailler and_
Pressure Vesgsel Code as follawe:

Article & Liguid Penetrant Examination

Parte of Section V, Hoandestructive Examinaticn,
Subsection B, for the 1986 edition of the ASME Boiler and
Pressure Vessel Ccode as follows: '

Article 24 Liguid Penetrant Standards

Farte of Section I1I, Division I, of the 1986 edition
of the ASME Boiler and Pressure Vesesel Code ms faollows:

Subsection NR Acceptance Standards
Para. NB-5322@

Subpara NR-3532@0 Radiocgraphic Acceptance Standards
Subpeara NBR-535@ Liquid Penetrant

Parte of fection IX, Welding & Brazming

. Qualificat;gns, of the 1986 editicon of the ASME Boiler and

TRIGA REACTOR TANK LINER SPECIFICATIONS
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Preggure Vegsel Code ag follows:

Part aQw Welding
Aerogpace Material Specifications (AMS) as follove:

ANS 2568A Hard Coating Treatment--Aluminum
Alloys - ‘

<

F. Packaging and Shipment.
1. All items shall be thoroughly cleaned of all
grease, water, and other foreign matter. o

2. All fabricated items shall be packed for shipment
and ghall conform to standards of packaging requirements for
the carriers. Ho stacking of items will be permitted where
metal surfaces can come in contact with other metal surfaces.

3. Seal off the open end of the tank with a wood _
frame, dust tight cover. A minimum of 374 inch plywood shall
be used over opening.

4. The tank shall bhe loaded in a gecure and safe
manner., Extra bracing end special handling shell bhe =supplied
by the Fabricator as necessgary to prevent deformation of the .
tank in ghipment. All aluminum gurfacese sghall he protected
from direct contesct with bracing or crating and the elementse
during shiprping or storsgs.

5. Fabhricator will gprepare all itens for shipment
and load sboard truck carrier selected by Purchaser.

Scape.

The wark covered by thie sgpecification cansistse of
furnishing all lakbor, materiale, appliances, and equipnment,
and performing all cperetions in connection with the
fabrication, assembly, testing, brecing, shoring and loading
for shipment of ane aluninum reactor tank, complete,
including special test fittings and cover plates, in strict
accordance with this zpecification and the spplicable
drawinge and subject to the terms and cgonditions of the
cantract.

Eggg.gL. Aluminum Tenk.

TRIGA REACTOR TANK LINER SPECIFICATIONS
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A, Cades. The fahrication, inspectian, testing, .
handling, &and instasllstion shell he in =strict accordance with
thie specificetion and with Section VIII and IX of the latest
edition of the ASME Poiler and Pressure Vesesel Cade; hawever,
a Code Stamp is not required. In the event of conflict
hetween thie specification and the codes, the Fabwicator
ehall notify the Purchaser and secure a written clarification
before proceeding with the work.

B. Alternste UWuotations and Deviaticne. The Fabricator
may quate prices hased on alternete construction methods when
deviatione from this construction will improve design, '
delivery, or decrease cost. List all such deviations and
zubmit to the Purchaser in writing. Written approval will be
required prior to putting change=z into effect. If no '
exceptione are taken, it will he assumed that the proposal i=s

'in etrict compliencée with this specification. , '

C. Drawings by Fabricator. The Fabricator ghall submit
to the Purchaser one reproducible tramcing of his final.
fabricetion drawings and eny spplicahble standard. Thege
drawinge and standards shall locate plate joints in plan and
elevatione, =show construction details, such a= all weld joint
design, welding procedures and processes to be used, lifting
lugs, =lings, bracing jigs, fixtures, gussets, other
reinforcements, and fabricetion tolerances. Cne copy will be
returned to the Fabricetor stamped for fabhrication ass noted.
Fabricator shall not groceed until this stamped drawing ie
received unless written inetructicons are given to the :
cantrary. Shop drawings stamnped by Purchaser does not
relieve the Fahricator of the responsihility for fabrication
and testing of the tank in accordance with the specification.

D. Fungtioconal Requirements and Bazig for Desigqn.

1. The Tank is to be 8 leak-tight container for
demineralized water, filled to 3 inches helow the top
channel. The tank plate thicknesses specified an the _
Purchaser’'s dravinge are minimum allowable. The Fahricator
ghall he resgsponeible for design of tank bracing required ta
gupport the tank during fabricaticorn, shipping and handling,
all in accordance with lhe hasis for design.

2. The Following Reguiremente are the haais for

design of the aluminum tank using Part UNF of Section VIII of
the ASME Unfired Fressure Vegsesel Code, latezst edition.

a. Operating Pressure: 24.5 foot static head of

water.
-~

b. Dezign Terceralures: 150 degrees F (maximum),

TRIGA REACTOR TANK LINER SPECIFICATIONS
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1. Teank meterial =shall he one of the following
aluminum alloys: 5S5@52-H32, 6G661-T4 or S154-H32, and =hall
confarm to Specification SB-2@9 from the ASME Pressure Vessel
Code, Section VIII, latest edition. Other materiasls may be
congidered, but may be used only if approved in writing by .
Purchaser. The first choice shall he SQS2-H3Z allay.

Welding filler wire shall ke as follave (or eguivalent
appraved by Purchasger): on the 5052 alloy use AWS-ASTM E
5154; on the 6061 alloy use AWS-ASTM E 4@43; on the 51354 .

alloy use AWS-ASTM E 5554; on combinations of G@Q@0 series to

&@61 mlloy use AWE-ASTM E 4043,

2. Bolts that weld to tank hottom shall he 6@61-T&

aluminum allay and hardcoat snodized per AMS-2468, except
anodize ghall be clear.

3. Aluninum Angle (Alcoa die #892) shall he of allay

6@61-T6, or equivalent sse a spproved by the Purchaser.

F. Shop Febrication.

1. Handling and Forwming. With the fallawing

exceptions, the asluwminum used in the work ie to be handled
and formed in a8 normal mnanner.

a. Aluminum to be used for the tank shall he
stared in 8 clean place, free from dirt, grease, etc.

b. Care £hall he taken not to nick, =scratch, or
otherwise mar aluminum surfaces. :

c. All rolls and mechine toole used in forming the
aluminum part=s ghaell e clesn snd free from grease, dirt,.
shavings, turnings, etbc.

d. Tolerances as specified on drawingse shall be
mainteined. Devieticne =shall ke =ukject to written appraval
Iy the Purchaser.

e. Suitehle lifting lug=s, slinge and handling
equipment shall be provided by the Fabricator, either as
ghown on the Purchaser's drevwings or in cther locetions where

lifting of the tank can be accomplished during fabricaetion
and shipping.

2. Special Construction Festures shall bhe conmplied

. with in fabricatian, testing,. end preparation for shipping

and field installation.

TRIGA REACTOR TANK LINER SPECIFICATIONS
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a. Round-~-aoff a&ll sharp corners to 1/16" radius
minimum,

L. Fahricator shall locete all shell girth and
langitudinael seame on shop dravinge and identify by nunher
each plete or sghell course. :

C. The tank £hell ke completely fabricated and
tested in the shop prior to shipment. :

3. Welding. All welde shall be full penetration

weldes unless otherwise specified, and ghall bhe in conformance
with this specification, Part 4. :

4. Testing Sequence shall be as followe:

a. Penetrant inspecticon of all welds £hall be in
conformance with Part SB of thise specification. '

b. Welde shall he radiographed in conformance with
Part SA of this specification.

c. Alr presgure tegt of the completed tank ghall
be in conformance with Part SC of this specification.

d. Az an alternate to the air pressure test,

hydrostatic test may be performed in conformance with Part JD..

of thise sgpecificatian.

e. A leak test of all welds ghall ke performed in
conformance with Part 5E of thie specification.

3. Defects found at any stage of testing shall he

repalred at that stage, and all tests ghall ke repeated for
the defective area.

6. Responeibility. The Fabricator =shall conduct and
he fully rezsponeible for the inspection and tests called far
in these specificatione, and s=hall maintain complete records
aof all tests. Certified copiles of all tes=t and inspection

reports shall he supplied to the Purchaser.

7. Finish.

a. All wire hrushes=, velders’ hammnerse or sérapefs
used on tank must be of AISI 30Q =series stainless steel.
When velds are tao be ground, sluminum oxide disks shall be
used. The diske shall be new or dressed to remove any trace

of non-aluminum grindings, and of & type thet does not leave
abresgive particles embedded in welds.

Inegiide of tank ghall Ye liept clean, free of
greacse, dirt, etc.

TRIGA REACTOR TANK LINER.SPECIFICATIDNS
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c. Care ghall he cxcrcecised duridng fabhrication not
to mar the ineide surfaces of the tank.

d. At the conclusican of &ll work and testing, the.
tank shall ke thoroughly clesaned inside and cut with & C
gsuitable sclvent (Toluene, acetone, or others) to remove all
grease, dirt, grime, etc., hefore packing for shipment.

8. Reporte.

: a. Welding Documents: Prior to fabrication of the
tank, the Contractor shaell sulhmit to the Purchaser for reviewv
one copy of each of the fallowing: welding procedure '
sepecification; gualification tezt reszulte of velding
pracedures; velder perfoarmance gualification test cresults.
The welding procedure gpecificaticns and welding personnel
ghall ke qualified in accordance with the requirementa of
ASME Section IX.

b. Prior to any praoduction fabhricatione; .
procedures for welding, liquid penetrant inspection, x-ray -
inepection, leak testing and cleaning shall be submitted ta
the Purchaser for aspprovel. '

c. Within 1@ days after tank is released for
ehipment, the Fabricator shall submnit copies of each of the
faollowing to the Purchaeer.

(1) Dimensicone of finished tank (5 caopile=).

{2) Two copies of certified test reportse of
all materisl used in the fabricetion of this equipment.
(Thege are to he available to the Inspector upon request
during fabrication. )

(3) Two certified coplezs of all test and
ingpection reports.

A. Ceode. All welds ghell be full penetration velds
unless otherwise specified, and in accordance with Sections
VIII and IX of the ASME Boiler and Pressure Vessel Code,
latest edition.

B. Prepsration of Joints.

1. VWelding joint= ghall ke prepared so as to permit
complete fusion with complete joint penetration. Multipass

velding fram both sides is recommended to minimize
distortian.

TRIGA REACTOR TANK LINER SPECIFICATIONS
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2. All veld joint edges shall he prepared either-by
machining, =awing, or grinding wvith tools which leave. no
regidue on the joint faces.

3. Surfaces to be welded sghall he clean and free
from foreign wateriwl for a distance of at least 2 inches
from the joint edges.

4. Prior to welding, all joints shall ke thoroughly
wvire brushed for a distance of at least one inch on each side
af the Joaint to remove asluminum oaxide in the weld region.
Only Type AISI 3002 stainless steel wire brushes =shall bhe used
on this work.

S. Prlior to welding, bhut after wire brushing, all.
Jointe sghell be wiped with methyl slcochol end air-dried to
remaove any dirt of forelign material in the weld region.

6. After the weld joints have heen cleaned, the
jointe shall ke handled only with clean cloth gloves.

_ 7. The joint edges must not he pleced in contact o
vith any materiel which could contaminate the surfaces after .
cleaning. '

8. The usze of welding flux of any kind 1z not’
permitted on this work.

C. Methods and Mechenics of Welding.
1. Weldse zhell be made hy the inert-gag shielded
consumable electrade welding method (MIG) ar the tungeten
inert-gae shielded arc vwelding process (AC-TIG or DC-TIG).

2. The inert gas used with the MIG process shall Le
helium, argon, or a mixture of these gases. The inert gas
uged with the AC-TIG process s=hall be argon. The inert gase
used with the DC-TIG process shall he heliun.

3. Any inert gas used shall have a minimum purity of
99. 95 percent. The flov of inert gas ghall he gufficient to
properly protect the wald region during welding and cooling.

4. Selecticn of the welding pracess shall he based .
an praduction of the best guality welds with a wninimum of
distortion and residuasl sirecs in the finished work.
Pracesses other than specified may be used only with the
vritten consent of the Purchaser. '

. When a joint require&z more than one pass, the
preceding pase shall he clesned with a stainless steel wire
brush prior to deposition of ithe nexut pass.

TRIGA REACTOR TANX LINER SPECIFICATIQNS
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6. When a weld joint i= welded from both sides;
i.e., full penetration welds, the side welded second
lopposite side) shall be gound out to sound metal and liguid
penetrant inspected in mccordance with Part S prior to
depositing metal on that =side.

7. When usging the TIG welding process, stopping of
the arc shall coccur in the joint using a gradual reduction of
velding current to permit the molien weld puddle to sclidiify
2lowly. After most of the puddle hae =olidified, the arc
will be carried back over the completed weld joint during the .
final reduction of the welding current to a paint where no
molten metal is chserved heneath the arc. At this point the
arc will be hraoken.

8. No peening of welds will he permitted.

h I Only filler wire froam a special marked container
reserved for this work only shall bhe used for any welding,
including tackes or temporary welds.

2. All filler metal =shall he clean and dry.

3. All filler wireg used for thi= work shall be
etored in a separeate area from other filler materials. The
area shell he free of dirt, grease, or other foareign o
meteriagl. Accese toa filler wire shall be permitted anly Ly
responsible perscnnel supervisiong the fahrication of the _
vork. Care muet he used to assure that no unapproved wire is
used on any aluminum work. The type of wire to bhe used is
sepecified in Part 3, paragraph E.1 of this specificatian.

The wire shall he smacth, clesn and free of surface defects.

E. Vizual Inspection shell he made during end after

each weld pase. Any defects detected shall be remaved and
repairs made before depogition of the next weld pass.

F. Qualification of Welding Procedures and Weldere.
1. The welding procedurel{sz) and welders shall be
gualified in accordance with the requirements of the ASME
Boiler and Fressure Vesszel Code, Section IX letest edition,
with the following additional requirements: -

a. Aluminun allay used for the gualification tezt
plates hall he of the sane thickneszs, alloy and temper as
uged in the item ta he fahricated.

k. The test plates shall receive 12@ percent
radiographic inspection of the welds and shell meet the
requiremente of UW-5) fo Secticn VIII of the ASME Boller -and
Prezsure Veegsel Code, TFepmir vwelding is not permitted. '

TRIGA REACTOR TANN LIHNER SPECIFICATIQNS
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c. The test plates sheall he given a liquid
penetrant inspection of the wvelds and shall neet the
requirementzs of Part &, paragraph B. Any evidence aof
cracking or excessgive porosity shall he cause far re- testing.

d. In additicon to the grocve weld qualiiicatian
test platels) for performance gualificetion required by
Section IX of th ASME Ccde, weldere shall qualify cen a fillet
veld test plate in accordancs wiikh ithe requirements of
Section IX.

e. At least cne weld stop and start per pass shall
bhe made near the center of proacedure and welder gualification
test plates.

2. All other tezts of welds ase regqulred by the
gualification code shall ke perforwed, asnd 8 complete report
of the gqualification resultse ahall ke nade.

A. Badiographic Inspection.

1.. 0One hundred percent of every full penetration
veld jaoint not specificelly exenmpted by Purchaeser in writing
ghall bhe radiogrephed in conformance with Subsection UW-51 of
Section VIII of the ASME Boller and Pressure Vegsel Cade ta
demonstrate that proper veld quelity is atteined.

2. When any of the weld as represented hy
radiography containe rejectable defecte as epecified by UW-
51, the weld shall bhe remaved, rewelded and 1@ percent
radiographed.

3. Each radiograph shall he made as =soon as
practicable after the completicon of the increment af weld
that i to bhe examined.

4. H-ray £hell be used; gamma ray is not acceptéhle.

S. Final acceptance of all radlographs ehall be

‘obtained from the inspector.

€. Griginaels of the developed film of radiagraphs
shall bhe properly identified and made available to the
Purchaser, and after acceptance of the tank shall become the
property of the Purchaser.

B. Eggg}{gg} IE?EEEEiEE' All firnizhed weldse and the

second side of ® full penetrstion weld shall ke checked for
defects using & liquid penetrant test in conformance with

TRIGA REACTOR TANK LINER SPECIFICATIONS
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Appendix 8 of the ASME Roiler and Pressure Vessel Code and
the following. ' '

1. The Fabricator shall zubmit a detailed written
liquid penetrant inspection procedure far approval by the
Furchasexr.

2. Liguid Penetrant Acceptance Standards.

a. All lineer indilications are unacceptable and.
s=hall he removed completely and repair welded.

b. All non-linear trcunded) indicaticne with any
dimeneion which enceeds 1/16" are unacceptahle and shall he
completely removed and repailsr welded.

. 3. FRejectalle defects shall he repaired and
retested. :

C. Air-Pregsgure Tegst. The air-pressure test shall he

conducted .to demanstrate adequate strength of the tank.

1. The tank shall be internally pressurized to a
pressure of 1@ pounds per square inch gage using suitahble
cover plates and fittings

<. After completion of the test, the pressure can he
decreased to that specified for performance of the leak test
(2cap hubhle).

3. It iz the responsibility of the Fabricatar er
the safe performance of this test.

D. Hydrostatic T

gst (Alternate to Alr-Pressure Tegt).

1. Hydrostatic teuting ghall be performed on the
completed tank. .

2. The hydrestatic test shksall consist of placing the
tank in a verticel position, end £illing the tank with clean
wvater with & pH hetween 6.0 and 7.0. After 24 hours, a8l
ocutgide surfaces shall he visually inspected for leaks. Any
trace of moisture on the cutside sgurfaces must be traced to
‘the socurce of the leaks. The leaks must he repaired and the
test repeated. VWater shall not remain in the tank longer -
than 36 hours; after the water i= removed, zll surfaces of
the tenk shall he wiped dry with clean, lint-free rags.

1. The leak testing sghall ke performed on the -
campleted tank aseembly.
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2. The tank shall ke filled willh mir at a pressure
of 4 pounds per square inch gage. The tank shall he braced
and supported as required to malntein the dimensional
tolerances specified. :

_ 3. After the tenk has heen pregsurized, a =soap
bubhle test shall he applied ta all weld regiane and regione
vhere a large amcount of coald work has been applied to the
tank {(such &2 at the knuckle hretween the side plates and the
bottom). '

4, The liquid used for testing shall be “Leak-Tec"
No. 277-C, & product of Awerlcan Gas and Chemicals, Inc.,
P.0. Bax 1@1, Gracie Staticn, New York, NY 10228, or an equal
product.

N The "Leak-Tec® ehell ke sprayed or hrushed over
all gurfaces to he checked snd the surfaces =hall be
carefully examined visually for white foam or live hubkles.

6. Any leske detected by this test ghall he .
repaired, and the test shall he repeated until no leaks are
detected.
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