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EQUIPMENT DESIGN GUIDANCE DOCUMENT FOR
FLAMMABLE GAS WASTE STORAGE TANK NEW EQUIPMENT

1.0 PURPOSE

The purpose of this document is to provide design guidance for all new equipment
intended for application into those Hanford storage tanks in which flammable gas safety controls
are required to be addressed as part of the equipment design.

These design criteria are to be used as guidance. The design of each specific piece of new
equipment shall be required, as a minimum, to be reviewed by qualified Unreviewed Safety
Question evaluators as an integral part of the final design approval. Further Safety Assessment
may be also needed. This guidance is intended to be used in conjunction with the Operating
Specifications Documents (OSD's) established for defining work controls in the waste storage
tanks. The criteria set forth should be reviewed for applicability if the equipment will be required
to operate in locations containing unacceptable concentrations of flammable gas.

2.0 SCOPE

This design guidance may be used for all new equipment introduced into Double Shell,
Single Shell, Miscellaneous Underground Storage Tanks, and other waste storage containers that
have flammable gas controls imposed upon them.

3.0 BACKGROUND

In November of 1990, a bill introduced by Representative Wyden of Oregon became
Public Law 101-510, Section 3137 - "Safety Measures for Waste Tanks at Hanford Nuclear
Reservation". Westinghouse Hanford Company's (WHC) response was to identify those tanks
which "may have a serious potential for release of high-level waste due to uncontrolled increases
in temperature or pressure....". These tanks became known as "Watch List" or Wyden Bill tanks.
At that time watch lists were created for the safety issues of flammable gasses, ferrocyanide,
organic salt, and high heat load.

In 1995 and 1996, both Pacific Northwest National Laboratory (PNNL) and WHC
conducted independent reviews of tank surface level data for all 177 high level waste tanks in
order to determine that all potential flammable gas tanks had been identified. The screening
looked at changes in waste surface level as a function of changes in atmospheric pressure
(Whitney, 1995), (Hopkins, 1995), (Hodgson, 1996). As a result of the review, additional tanks
were identified as potential flammable gas concerns. To date, these tanks have not been officially
added to the Wyden Bill list. WHC now requires all work within these tanks to utilize the same
flammable gas controls. The Department of Energy (DOE) concurs with the additional controls.

Flammable gas has also been found trapped in equipment in several other non-watchlist
tanks, e.g., during sampling activities. Further, a local flammable concentration (plume) is
possible in some Hanford tanks. Gas plume burn calculations performed for double shell tank
SY-101 (Heard, 1996), and extrapolated for single shell tanks, preliminarily indicate that a
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flammable gas burn on the order of 50 f* is sufficient to rupture a HEPA filter and 600 ft* could
result in dome collapse of a single shell tank . As a result, many Single and Double Shell
Underground Storage Tanks are now subject to additional controls as a precautlonary measure
until more data can be gathered.

This evolution of events has raised issues with the design of equipment that may provide
ignition sources near or in these tanks. The design for all new equipment shall be guided by the
design criteria defined in this document.

4.0 WASTE TANK ACTIVITY BOUNDARIES

The following format is consistent with the OSD (OSD-T-151-00030, Rev. B17), (OSD-
T-151-0007, Rev. H17), (OSD-T-151-0013, Rev. D10) approach, as well as other governing
documents.

The activity boundaries are divided into two major areas: 1) Non Tank-Intrusive, and 2)
Tank-Intrusive. Tank-Intrusive activities are subdivided into two physical boundaries; Dome
Space-Intrusive, and Waste-Intrusive activities. Definitions of these areas are clearly described in
the applicable OSD's. As a result of current safety assessment work for Rotary Mode Core
Sampling and Saltwell Pumping, performed by Los Alamos National Laboratories, the boundaries
are altered slightly from the definitions contained in the referenced OSD's and are as stated below.

Non Tank-Intrusive activities are bound by: 1) 36 opening diameters from any opening
into the tank that is common to the in-tank environment, or to the contamination containment
boundary (greenhouse), if less restrictive, and 2) the plane of that opening.

The Dome Space-Intrusive activities are bound by: 1) the plane of the top of the riser
flange, and 2) all vapor space area down to the waste surface.

Waste-Intrusive activities are bound by: 1) the waste surface, and 2) the bottom of the
waste. Additionally for waste intruding equipment, the waste intrusive boundary extends to any
area within the equipment common to the waste environment (i.e. upper plenum of a drill string).

5.0 EQUIPMENT DESIGN
The bases for the following design criteria are industrial standards derived from Code,
Safety Assessment and Design documents (see Section 7.0), that govern Hydrogen Gas
environment activities. Hydrogen gas is generated in Hanford's waste storage tanks and is of
primary concern because of the extremely small amount of energy required for ignition. Safety
class considerations for design are also addressed within the criteria.
5.1 NON TANK-INTRUSIVE ACTIVITY IGNITION SOURCE EQUIPMENT

For Non Tank-Intrusive ignition source equipment, Criteria 1 through 6 below apply.
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DOME SPACE-INTRUSIVE ACTIVITY IGNITION SOURCE EQUIPMENT

For Dome Space-Intrusive ignition source equipment, Criteria 1 through 7 below apply.

Note: For Dome-Intrusive activities, pending further characterization of the tanks, the
engineer may choose to employ NFPA 70, Class 1, Division 1, Group B design when
practicable, to reduce risk and to avoid future redesign should design requirements change.
Criteria 1 through 7 below are minimum requirements guidance that include NFPA70,
Class 1, Division 2, Group B design requirements.

53

Note:

WASTE-INTRUSIVE ACTIVITY IGNITION SOURCE EQUIPMENT

For Waste-Intrusive ignition source equipment, Criteria 1, 2, 4, and 7 through 10 below

apply.

DESIGN CRITERIA

In order to determine the authorization basis for the design, an Unreviewed Safety
Question Review/Evaluation, as a minimum, shall be performed for each design activity.

1.

Mechanical tooling, equipment and materials (including lubricants, adhesives,
gaskets, corrosion inhibitors, epoxies, etc.) shall be constructed of non-sparking
semi-conductive material, or shall be rendered incapable of sparking, or shall have
been analyzed and evaluated to not be capable of sparking under the applied
conditions (Johnson, R.N. 1990). Materials containing exposed reactive metals
e.g., aluminum, magnesium, zinc, titanium, shall not be used in order to prevent
‘thermite reaction’ potential (Raymond, R.E. 1996).

Exposed polymer materials shall be constructed of semi-conductive materials or
shall employ semi-conductive exterior coatings with a resistive value no greater
than 1 x 10° ohms over the full length of the component or, shall be rendered
incapable of electrostatic charge buildup (NFPA 77 - 1993).

Electrical equipment shall be designed to be non-sparking under normal operation
(as defined by NFPA 70, Class 1, Division 2, Group B criteria), or if normally
sparking, the sparking component(s) shall be continuously isolated (pressurized)
from the potentially flammable gas environment, or the design of the device
enclosure shall be of sufficient strength (explosion-proof) to prevent propagation
of a gas burn to the environment external to the enclosure ( NFPA 70 - 1993).

Heat generating device surface temperatures shall not exceed 80% of the
autoignition temperature of the flammable gas" Internal temperatures of heat

1 - This upper limit value will be lower if there are also organic salt flammability concerns associated
with the tank, and will be addressed by the USQ Evaluation and/or Safety Assessment.
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generating devices may exceed 80% of the autoignition temperature if the heat
source is either isolated (pressurized) from the gas environment, or if the design of
the device enclosure is of sufficient strength (explosion-proof) to prevent
propagation of a gas burn to the environment external to the enclosure (NFPA 70 -
1993).

Shutdown is required of either 1) pressurized electrical and pressurized heat-
generating equipment, upon loss of protective gas pressure or flow, or of 2) non-
pressurized electrical equipment that is neither explosion-proof nor intrinsically
safe, upon sensing of flammable gas concentrations at unacceptable levels. The
shutdown control system shall also provide independent backup shutdown control
should the primary shutdown control system fail ( NFPA 496 - 1993) (DOE Order
420.1).

Startup of 1) pressurized electrical equipment, or of 2) non-pressurized electrical,
or heat-generating equipment that is neither explosion-proof nor intrinsically safe,
shall only be allowed upon system sensing of pre-set safety limits e.g., adequate
protective gas pressure established, or flammable gas concentrations at acceptable
levels. If pressurized enclosures are utilized to isolate energized components, a
minimum of four enclosure volumes shall be purged through the enclosure for
energized components, and/or 10 volumes shall be purged for enclosed motors
prior to startup of the system components (NFPA 70 - 1993) (NFPA 496 - 1993).

Metal components shall be constructed of an acceptable stainless steel series e.g. ,
304, 316, or 430, or a waste environment compatible equivalent. Materials
containing exposed aluminum or other reactive materials, that generate flammable
gas when contacting caustic waste material shall not be used (Farley, W.G. 1994).
If materials other than stainless steel are used, the engineer should be able to
defend the material(s) used through analysis or testing.

Electrical equipment shall be designed such that no single point failure of energized
components can result in an arc or spark (as defined by NFPA 70, Class 1,
Division 1, Group B criteria), or gas burn propagation to the environment external
to the source enclosure (NFPA 70 - 1993), (DOE Order 420.1).

Shutdown of pressurized electrical and pressurized heat-generating equipment,
upon loss of protective gas pressure or flow, shall be automatic by design. The
shutdown control system shall also provide independent backup shutdown control
should the primary shutdown control system fail. Consideration in design shall be
given to prevention of common-mode failures of the primary and secondary
shutdown control system (NFPA 496 - 1993), (DOE Order 420.1).

Startup of pressurized electrical or pressurized heat-generating equipment shall
only be allowed upon system sensing of pre-set safety limits e.g., adequate
protective gas pressure established. If pressurized enclosures are utilized to isolate
energized components, a minimum of four enclosure volumes shall be purged
through the enclosure for energized components, and/or 10 volumes shall be
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purged for enclosed motors prior to controlled startup of the system components
(NFPA 70 - 1993), (NFPA 496 - 1993).

6.0 ALTERNATIVE APPROACHES

Use of standard industrial practices as defined above, provide sufficient precaution to
achieve design that is as spark-free as is required for the activity and location. It is not the intent
of this document to require formal risk assessment to show compliance with acceptable accident
frequencies. The guidance contained herein has been established by industry, both nuclear and
non-nuclear, to provide acceptably low risk equipment application into this type of hazardous
location. Additionally, because of the high consequences of an accident in a waste storage tank at
Hanford, conservatism has been built into this design guidance that is in harmony with current
safety and risk assessment analyses. Alternative approaches using administrative and engineered
layers of safety control, also known as 'defense in depth!, can be utilized as long as they can be
technically defended through the same review and approval process.

Page 6



WHC-SD-WM-DGS-005, Rev.0
7.0 SOURCE REFERENCES

ANSVISA-RP 12.6 - "Installation of Intrinsically Safe Systems for Hazardous
(Classified) Locations", 1987 Edition.

Characterization Equipment Engineering, November 16, 1995 - "Meeting Minutes -
Discussion with NFPA Code Consultant Peter Schram”. Westinghouse Hanford
Company, Richland, Washington - Attached as Appendix A.

Department of Energy Order 420.1 - "Facility Safety”.

"Equipment Rating and Automatic Shut-Down Requirements" - WHC-SD-WM-SAD-035,
Appendix B, Rev. 0, Westinghouse Hanford Company, Richland, Washington,

Farley, W.G., 1994 - “Safety Assessment for Installation and Operation of Thermocouple
Trees in Ferrocyanide Tanks". WHC-SD-WM-SAD-014, Rev. 3, Westinghouse Hanford
Company, Richland Washington.

Heard, F. J., January 1996 - "Waste Tank 241-SY-101 Dome Air Space and Ventilation
System Response To A Flammable Gas Plume Burn", WHC-SD-WM-ER-515, Rev. 0
Westinghouse Hanford Company, Richland, Washington.

Hodgson, K. M., March 1996 - "Evaluation of Hanford Tanks for Trapped Gas",
WHC-SD-WM-ER-526, Rev. 1, Westinghouse Hanford Company, Richland,
Washington.

Hopkins, J. D., August 1994 - "Criteria for Flammable Gas Watchlist Tanks",
WHC-EP-0702, Westinghouse Hanford Company, Richland, Washington.

Hopkins, J. D., December 1995 - "Methodology for Flammable Gas Evaluation”,
WHC-SD-WM-TI-724, Westinghouse Hanford Company, Richland, Washington.

Huckfeldt, R. A. - "Electrical Hazard Classification Study for the Flammable
Gas Watchlist Tanks", WHC-SD-WM-HC-017, Rev. 0, Westinghouse Hanford Company,
Richland, Washington.

Johnson, R. N., 1990 - "Selection of Spark Resistant Tool Materials for Use in 101-SY". WHC
Internal Memo, R.N. Johnson to R.E. Bauer, Westinghouse Hanford Company, Richland,
Washington - Contained in WHC-SD-WM-DA-077, "Gas Monitor System Sample Probe
Design Support Analyses”, K. L.Pearce, November 9, 1992.

LA-UR-92-3196 , Appendix AA, Latest Revision - "Hazards Classifications for the In-Tank
Equipment Requirements".

NFPA 70 - "National Electric Code, Articles 500 - Hazardous (Classified)
Locations and 501 - Class I Locations" - 1993 Edition.

Page 7



WHC-SD-WM-DGS-005, Rev.0
NFPA 77 - "Recommended Practice on Static Electricity” - 1993 Edition.

NFPA 496 - "Standard for Purged and Pressurized Enclosures for
" Electrical Equipment” - 1993 Edition.

NFPA 497A - "Recommended Practice for Classification of Class I Hazardous (Classified)
Locations for Electrical Installations in Chemical Process Areas" - 1992 Edition,

NFPA 497M - "Classification of Gases, Vapors, and Dusts for Electrical Equipment in Hazard-
ous (Classified) Locations” - 1991 Edition.

"Non Reactor Facility Safety Analysis Manual" - WHC-CM-4-46, Section, 7.0, Rev. 4
Westinghouse Hanford Company, Richland, Washington. '

"Operating Specifications for Double Shell Waste Storage Tanks" -
OSD-T-151-00013, Rev. D10

"Operating Specifications for Flammable Gas Watchlist Waste Storage Tanks" -
OSD-T-151-00030, Rev. B17.

"Operating Specifications for Single Shell Waste Storage Tanks" -
OSD-T-151-0007, Rev. H17

Raymond, R. E., 1996 - "Actions in Response to Spark Reported During Work on Tank 241-U-
109", WHC Internal Memo 9650352 R.E. Raymond to Steven Burnam. Westinghouse
Hanford Company, Richland, Washington - Attached as Appendix B.

"Safety Basis for Activities in Single Shell Waste Storage Tanks" -
WHC-SD-WM-SARR 004, Rev. 1, Westinghouse Hanford Company,
Richland, Washington.

"Safety Basis for Activities in Double Shell Waste Storage Tanks" -
WHC-SD-WM-SARR 002, Rev. 1, Westinghouse Hanford Company,
Richland, Washington

Sidpara, A.B., 1995 - "Risk Acceptance Criteria for Tank Farm Operation”, Department of
Energy Memo 95-TOP-063 A B. Sidpara to President, Westinghouse Hanford Company,
Richland, Washington - Attached as Appendix C.

Underwriter's Laboratory (UL) 1203-94 - "Explosion-Proof and Dust-Ignition
Proof Electrical Equipment for Use in Hazardous (Classified) Locations".

Underwriter's Laboratory (UL) 913-88 - "Intrinsically Safe Apparatus for Use
in Hazardous Locations".

Underwriter's Laboratory (UL) 844 - "Use of Lighting Fixtures in Hazardous Locations".

Page 8



WHC-SD-WM-DGS-005, Rev.0

Whitney, P., October 1995 - "Screening the Hanford Tanks for Trapped Gas”, PNL-10821,
Pacific Northwest National Laboratory, Richland, Washington.

Page 9



WHC-SD-WM-DGS-005, Rev.0

APPENDIX A

MEETING MINUTES - DISCUSSION WITH NFPA
CODE CONSULTANT PETER SCHRAM
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MEETING MINUTES

cussert:  DISCUSSION WITH NFPA CODE CONSULTANT PETER SCHRAM
10: BUILPING
Distribution 2704HV/G134
FROM: CHAIRMAN
Characterization Equipment Engineering R. E. Raymond
DEPARTMENT - OPERAT I ON- COMPORENT AREA SKIFT DATE OF MEETING NUMBER ATTENDING
Characterization Equipment 200E Day November 7, 1985
Engineering - B

ATTENDEES:
Rick Raymond
Don Board
Greg McDonald
Fred Schmorde
Judy Burton
John Lee

Bob White
Ralph Elwell
Andy Mousel
Jim Robinson
Troy Farris
Jim Bussell

On November 7,

the minutes of that meeting.

Jack Lentsch
Dennis Hamilton
Rick Huckfeldt
Det Wegener
Andy Cockrell
Dave Smet

Gus Myers

Jeff Smalley
Jim Criddle
Eric Waldo
Peter Schram

1995 from 10:00am to 12:30pm, the subject meeting was held. These are

The distribution Jist were the atiendees at that meeting:

1.
1.

Peter Schram Comments:

The NEC, because it is 2 construction code, does not recognize the detection of
Flammable Gas. However, Operating codes (such as OSHA) do make 21lowance for
detection as a safety precaution for operation. An example is & "hot work"
procedure. National Fire Protection Association (NFPA) code 70E for exampie gives
you instructions on how to work on energized circuits. There are similar rules in
OSHA to allow operation and maintenance. :

allow compensatory measures to demonstrate equivalent
This is allowzble by the NEC code in section 90-4,

it is a common practice to
safety in special cases.
paragraph 2.

NEC was not written for bubbles in solid materials (the situation in the tank
waste). The Mine Safety Hazards Association (MSHA) for underground mining
operations and OSHA for tunneling operations do recognize gas detection as part of
protection and is written for situations where bubble are found in solids.

1f the tank dome space can (under normal operating conditions) not get above 25%
LFL then the dome space should be unclassified. If 25-50% then Class 1, Division
2; if >50% then Class 1, Division 1.

There are many cases where people over-classify their systems for cautious reasons
(cost, risk, consequences, lack of knowledge).

A type X purge has automatic interlocks. The problem with detectors is the
response time versus how quick is the rate of increase of flammable mixture.
other probiem is detector locations.

The

K-3000-480 (10/94) GEFON1
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MEETING MINUTES (Continued) Page 2 of 2

7. Purging is an acceptable method per the code in lieu of explosion proof equipment.
I1. Peter Schram Recommendations:

1. The waste volume should be classified as Class 1, Division 1, Group B and that
volumes in direct connection with the waste volume also be classified as Class 1,
Division 1, Group B and that any equipment used in those location: shall meet the
requirements of Class 1, Division 1, Group B locations per the code.

Basis: This is a conservative recommendation based on observations of flammable
gases in drill strings in tanks BY-110 and S5-107.

2. If the tank vapor space does not normally exceed 25% of LFL at any location in the
space then that space is unclassified. If under abnormal conditions the vapor
space can reach or exceed 100% LFL then it should be classified i}

.Rick Huckfeldt Action:

To prepare a letter stating that, temporarily, if provision is made, by procedure, for
purge and sample using trained operators prior to operation of equipment inside the
drill string then, the volume of the drill string can be unclassified. Concurrence on
letter will be provided by Peter Schram.

Greg McDonald Comment:

You should prepare such a letter (to be prepared by Rick Huckfeldt) then submit this to
the Hanford Electrical Code Board (HECB) for their blessing. You would probably get
their blessing.

Questions:

1. Bob White: How do you interpret the words may have flammable vapors "under normal
conditions”. What if we have >100% 2 few minutes a year?

Answer from Peter Schram: The code committee has been wrestling with these
questions for years. The committee has tried to set guidelines for the fraction of
the time that the space might contain flammable material. This was rejected in
preference to engineering judgements. In article 505 there are some words on this:
in summary, normal conditions include when operating within plant parameters and
includes occasional releases. Spills are not normal operations. In NFPA code 479A
there is guidance on this.

Further comment from Peter Schram on the use of the term "may have" flammable gas.
Basements of homes thal have natural gas lines in them are pot classified. Why:
because if you have a leak then electrical gear rarely is the ignition source.
Therefore classification is not applied even though in an industrial situation such
as space it might be classified.

2. Can induction motors be used in the vapor space?

Answer: Code 501-508B, Class 1, Division 2, paragraph 2, spaces, induction motors
shall be permitted.

A-3000-480 (10/94 GEFO1Y
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APPENDIX B

WHC INTERNAL MEMO - ACTIONS IN RESPONSE TO SPARK
REPORTED DURING WORK ON TANK 241-U-109
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| Westinghouse
Hanford Company

P.0. Box 1970 Richiand, WA 99352

Jeznuary 23, 1996

Mr. Steven Burnzm, Procrem Directer
Waste Charzcterization Project

U.5. Department of Energy

Richland Field Office

Richlend, Washingten £¢352

Dear Mr. Burnzm:

52
Pp IS YT
ACTIONS IN RESPONSE 7O SPARK REPORTED DURING WORK ON TANK 241-5:192,. St
Reference: WHC Occurrence Report, RL-WHC-TANKFARM-1$$6-0000 “Mechanical
Sperk Experienced When Disconnecting Quill Rod From The Drill

String at 251-U-109," FL-WHC-TANKFARM~1566-0008, dzted
Jznuary 12, 1825,

In the referenced occurrence report, Westinchouse Hanford Compzny (WHC)
notified the Depariment of Energy, Richland Field Office (RL), of &n event
that occurred on Jenuery 17, 1888, when 2 sperk was observed while in the
process of removing drill string frem Tank 241-U-109. The occurrence report
end associzted Critique Report identified severz) corrective zctions. In
eddition to these ccrrective azctions, WHC hes performed certasin other zctions
in response to this event. The purgose of this letter is to 1) document these
edditional zctions, 2nd 2) inform il of the intent to continue with sempling
activities.

The zctions tzken zre as follows:

1. WHC has identified the most 1ikely source or cause of the spark(s)
observed on the evening of Jenuery 17, 1996, while removing drill rod
sections from Tank 241-U-10%. WHC hes had this identification of the
sperk reviewed by an indeperdent, credible expert. Please see
zttachment 1 for more details.

2. WHC has verified thet al) parts of the system which could come in
contact with the tank vepor spzce in zccordance with footnotes 1, 2,

or 3 to section 30.2.A (Hydrocen/Flemmzble Gas Tank) of 0SD-T-151-00020
(Operztion Specificetion for Wateh List Tenks) have not been assembled
or operated using any compound that makes sparking more likely. See
attzchment 2 for more details.

[T Herlord ©; ions and Engineering Cont. forihe US © cf Energy

BEST AVA
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Fr. Steven T. Burnzm 9650352
Pzge 2

3. WHC has completed training of 211 personnel thzt can affect the
quality, of work performed in the field on the corrective actions from

the pecurrence report end the critique. There were no zdditional--~ - —
zctions resulting from items 1 and 2 ebeve {see attechments 1oend 2).

WHC has a system in place that requires the seme trazining for any

personnel not currently on-Site before they are assigned work in the

field.

¥KC intends to ¢ ce with core szmpling cperztions immediately. Other
zctions zssociated with this event zre still in pregress, but their cempletion
hes not been tied to the resumption of cere sempling cperations.

Should you heve gqusstiens or wish further informztion, plezse contact
¥r. Richerd E. Rzymoend on 373-3547.

Sinczrely,

T & pmad

i

F. Ermold, Directcr
hare

13

9,

cterizetion Sempling znd Analysis
Waste Remedizticn System

—tor—
~

—

™

Aitzchments (2)

RL - P. R. Hernandez
R. R. Mchulty
J. C. reschong
R. E. CGerton
A. H. Wirkkalz (w/o ezttechment

BEST AVAILABLE COPY
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ASSESSMENT OF CAUSE OF SPARK OBSERVED
WHILE REMOVING DRILL STRING
FROM TANK 241-U-109 -
ON
JANUARY 17, 1996

Consisting of 2 Pages
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Attachment 1 [13

i)

0352

CAUSES OF SPARRS AND IVALUATION CF TET SFARX AT TANK 2431-V-209

INTROSUCTION®

An engineering evaluiticn hes been conducted O cetesmine the cetvse cf the
spark at Tank 241-U-109. The possible cavses ©f sparks, and zn evalusticn cf
their applicablility to this situzzicn ece summarized below.

1. -Tlectrical Cherges due =0 Piezoelectzic-effects

c effect a matezial such s o is neeced, The
vicinity &f the chserved spazk clude: the carben
5 1 guil) rod adaprer, carben steel drill string and anti-seize cecmpound
Cazhen steel does net exhitit plezoelectric prepe es. The anti-seize ccr

may contain powders cf silica ased saterials (such as mica). The amount gnd size
cf these Farticles sk met zesuls in 2 spark ©f the magai e chtezved, Zaszed
ea the adeve infcr is very unlikel ved EpeIk Tesulted
frem this effect. To cempletely eliminate & sther considerzticn

-teize compeund witheout iza besed materizls shcowld e used.

soelectri
“ts present in

conpe!

To eliminete lectrestatic cherge
imkalznce, all L sme e
creveyard shift 1/17/%5 T
resistance Detween the o
/85,
2

el to fly cut lrteral
jumping betwveen the v
n electrical pot iel difference. =
d ded that the chbserved sgzark did

1

wiring was checked fer veltege leaxige
sgain en dey shifs.  No electrical w

srer gr

<he fcecT

red sdzprer and <

%o flow bestween the ¢

Tresent, it sheuld

&. fFrietien Spasking

ejecticn of hot, er
spack decrexses with
rod end drill sod

ricticn sparking ccrurs when an impact cal
:rning Sebris. The prehabili:y of prede
nczeasing cxidaticn resistence of the mrtesiel. Tt
eze Both caTrbeon steel. zicrmed ©
fessible it was to cause sFaThing with the ¢rill zod.
cf randemly striking the ends cof two sectiens cf dri
cempeund ca them fcrce = in varicus cenfigu

d sperk and the coler w

Pty

nitial test consisted
red witheut any pipe
ticns. While sparkini

was ctserved, the ma tude was less tRin -

igh rather thzn the blue white cf the cbserved spark. Therelfcre, while
ien sperking is a plausible cause of the cbserved spezk it dcees nct
ccmpletely explein the cbserved event.

‘p. Voigrsberger, Zundeserbeitebistc, p. 151-258 (1555}

Pece 1 ¢f 2
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Attachment 1 9650352

Page 2

5. Thermite *Flash"

A thermite “flash” is strongly excthermic :elcticn of a mocre rezctive metal \.itH

an cxide, such as aluminum with iren oxice. .y:picnl. exzmple is when alus
rubs against rusty steel. A subsequent light impact can be suZficient to cause
a :hcmit. flash h\olvinq the ceacticn.?

- 3?0,0,+Sﬁl-9rt+dhl 0, + heat

Several different types cZf anti-seize c:—..pnv:d have been used. during cere
drilling. One of these compounds, Ecstik NEVER SIZ2 Catalog No. NSBT-8, centalins
elemental cepper and dluminum, amcng cther constitueants and possibly was the type

of pipe compound \.ted on the U-10% drill red. Infermal tests were perfocrmed cn
1/17/%5 to dlte ire how feasible it was £o cause sperking with the cdrill rod and
e if this =c.:1d have been szpack ::.:cg.
cf drill

enfiguretd

. .c'cl.ully .e;c.he-— i
With the use of d, Fzarking wes n markedly ‘ﬂc-
Sstence A SpATk cver an inch leng lar to whit wWA® repcrted con
1/16/96 2t U-109. Eased cn this t‘:ﬂ it can be ccnclucded that vse of &n
anti-seize compound thet cen 'u-nl ul.ni-.‘.-,l pc-éa:s, is the mecst probable cruse
- ef the cbserved l,

6. Cozpressive Ecltin; cZ Gas

+tiecn temperztures, £5 in a diesel engine, is
s being ccnsiferad here.

Compressive herting cf gss o
net applicable with the gecmes.

Due to the gecmetzy cf the sampling system &t the locaticn of the spark &
241-U~109, this is =ct & possidble mechanism.

Scoa Izpertant Censideratiens:

¢ hard sutbes, can bde mede to ignite f1
and material ccrniinaticns tZe azprop

1) Xearly zny 3
crses if the izmzac

zdecuately severe.?

iel,
g cexn

cns can wvirtually eld
ingufficient.

2) Preper selecticn ef i:e iels and ceaditi
igniticn sew es, alitheugh meterial selecticn ibcve mey be

- CONCLUSICN:

The sparx &t Tank 241-U-309 could have been cerused by fricticn spar
is mest likely due to a thernite #lash restlting frcm the pipe anti-seize
cempeund used cn the drill string thresds.

Prepared by:

Reviewed by: %-/%f Date: //L}gf¢

14

‘D. H. Desy, et el.,
Allovs pnd Rusted Steel,

!Power Engineering, Vel. 59, Fp. 79-80 (Februa-y 15ES)
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M VERIFICATION OF USE OF SPARK PROMOTING
COMPOUNDS. AT THE BOUNDARY
(USED TO DEMONSTRATE COMPLIANCE
WITH

0SD-0030

Materials used during core sampling zctivities which could come in contact
with the tznk vapor spazce could be of concern if they will interact with the
waste or vapors to increase the potential for flammable gas ignition events.
These materials fall into two categeries; 1) fluids or consumable materials,
end 2) metallic or structura) components. These are discussed separeztely
below. The items involved are listed, along with the potential for increased
flamnable gas ignition events due to the presence of the material or zn
“unapproved" substitute, znd &ny appliceble controls to ensure proper
meterials zre used.

1.
A)

B)

€)

Flyids or Consumeble Material

Dow Corning 111 Valve Lubricznt znd Sealent Compound - This s a
silicone based lubricant used on the o-ring in the sampler piston and
threzds on the seal zt bottom of sampler. This material is not
flemmzble @nd will not cazuse zny flammzble gas sparking concerns.
Should the wrong material be used, .there would likely be sampler
operzbility or possibly szmple contzmination problems, but the chince of
a spark is remote. Critty type materials would not accidently be used
in place of the silicone mzterial. The correct material to use is
spelled out on the drzwing for febricating the samplers. A1l materiel
used 2t the shep for febriceting the samplers is put on the Bill of
tizterials (BOM) and zpproved by Quality Control (QC) prior to use.

*Loctite 404 - This is &n orgznic materia) with small amounts of titenium
dioxide and silica. 1t is used for installation of the ball detents on
sempler quadraiztch, and for installztion of the sampler ca2p. This
meterial is placed cn the threeds of the items and is not exposed to the
weste, except for very small quentities which may be present outside the
threads. Due to the locaztion znd use, should an incorrect loctite
compcund be used, there would be negligible impact expected on flzmmeble
ges safety. The correct material to use is spelled ocut on the drawing
for febriczting the szmplers. A1l material used at the shop for
febricating the szmplers is put on the BOM 2nd 2pproved by QC prior to
use.

¥D-40 - This is 2 common orgenic household lubricant. It is used

. occasionally for lubricating the grepple fingers, the RLU and

miscellaneous items associated with the grapple and RLU retrieval
rechznisms. This is a flzmmzble materiag with about 80% volatiles which
eveporate shortly after spraying. The remainder is a petroleum based
0il. The zmount of spray used is small. The material cen be present
inside the drill string in sm211 quentities on the RLU or grapple, but
is not a spark enhancing zgent. The presence of excessive zmounts of

Pzge 1 of 4

*Loctite s a trademark of Loctite Corporation
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D).

E)

F}

WD-40 should show up in the Combustible Gas Meter (CGM) readings taken
of the drill string. - There are no specific controls in place to
restrict the use of penetrating oils to WD-40. Similar compounds skould
have similar results. Since the material should not come in contact
with the sample matrix, and monitoring should detect excessive levels of
the spray o0il, there are no safety requ\rements necessitating controls
on the type of penetrating oil used. - - -

.- Hean Streak Marking Stick - This is a white "grease pencil” used for

marking numbers on the drill string sections. It contains small amounts
of glycol ether solvents. The writing on the drill string would pose a
negligible flzmmebilty hazard during operation. The dril) rod could rub
zgainst the inside of a tenk riser and theroetically cause a spark from
the metal to metal contzct. The presence of the writing material on the
outside of the drill rod did not show any increased sparking potential
when rudimentary tests were done striking znd rubbing drill rod sections
together that contained this material on the side. Further testing is
not deemed wzrranted on this meterial. HNo controls are in place to
ensure just this type of merking pencil is used, nor are zny believed
werrznted at this time.

CIMSTAR QUAL STAR Undyed 042 - This is a thin preservative film which is
present on new drill string es it comes from the manufacturer. luch of
this is wiped off to permit writing on the drill string, and the insides
ere usually clezaned also, but there will likely be some residue. The
material is mide up primerily of mineral oil and other organic
compounds. The Material Safety Data Sheet (MSDS) for the material
indicates NA for flash point znd lower explosive 1imit/upper explosive
Timit (LEL/UEL). Ko unusual fire or explosion hazards zre listed.

There will not be eny cross contzmination problems with the szmple
metrix end residual preservetive on the drill string.  No controls zre
in place to ensure just this type of preservitive is used, nor are zny
believed warrznted st this time. IF shown necessary in the future,
cleaning requirements would be developed for the drill string prior to
use rather than specifying a given preservative.

Pipe Joint compounds - A number of pipe joint compounds mey have been
used within the past year for lubrication of the drill red joints. Pipe
Joint compounds which may have been used for core szmpling drill rod
include:

-LA-CO T-0-T Pipe Joint Compound

-B0STIK WEVER-SEEZ Pipe Compound with Teflon, Cataleg # NPBT-8

~-BOSTIK NEVER-SEEZ Anti Sieze znd Lubricating Compound, Cstaleg # NSBT-8
-BOSTIK NEVER~SEEZ NICKEL NSH Pipe Compound (MSDS attached)

-BOSTIK NEVER-SEEZ NI/NUC GRADE Anti Sieze Compound (MSDS attached)
~TERAND ANTI-SEIZE CONPOUND

-MISTY ANTI-SEIZE COMPOUND .

-PERMATEX ANTI-SEIZE LUBRICANT, part no. -133K

~FEL PRO HI-TEMP NIiCKEL-EASE znti seize lubricant, part no. 51285

"-LA-CO Slic-Tite Paste Heavy Duty Thread Sealing Compound

Pege 2 of 4
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&)

H)

The first compound listed is the material recommended to use in the
future. It has been used in the past without sparking noted, and is
claimed by the manufacturer to be safe for use on natural gas pipelines.
The second and third ones are the materials suspected of being used on
U-109, with the second being the most 1ikely. The third compound 1isted
is the. one which showed evidence of enhanced sparking in the preliminary
tests done on 1/18/96. The procedures for core sampling have been or
will be revised to require the use of LA-CO T-0-T only. Procedures

“which haven't been changed yet have been suspended until changed. A

change will be made to the drawings for the core sampling equipment to
show LA-CO T-0-T as the only zcceptzble pipe joint thread compound.

Some or all of the zbove compounds will be tested for §park enhancement
potential. If testing shows no sparking problems, procedures, and
drawings will be revised to 1ist the zdditional zccepteble materials.

Sozpy water - This is used for flange gasket removal on the tank risers
end for decontzmination. It will have no impact on spark enhancement.
No controls zre in place on it's use, nor are any believed warranted at
this time. There are genera) controls in place for tank farm zctivities
concerning chemicals to use for decontzmination, but these are present
for corrosion control, not to minimize flammzble gas ignition.

Lithium Bromide solution - This is a 0.3M aqueous solution used for
hydrostatic hezd Fluid for truck £1, znd for flushing the bit for trucks
#2, #3, &nd £4, wherever witzr would be required. The solution used is
enalyzed by the lzboratory nd zn znalysis provided prior to use. It
will have no impzct on spzrk enhzncement.

letallic or Structural ¢ mpenents

Listed below zre the type of mzterial znd grides used for various
sempler components which come in contzct with the waste.

-Drill rod - ASTH AE13 (AIST 1035), TYPE 5 ELECTRIC
RESISTANCE WELDED CARBON AND ALLOY STEEL
MECFANICAL TUBING, MANDREL DRAWN

-Core barrel - Seme as for drill rod
-Drill bit - N/A, proprietary material, subject of other
testing

~Quin rod‘adapter - ASTH AS3, GR B, CARBON STEEL
~Universal Sampler

~body - ASTH A269 or A276 304 SST
~-ball valve - Seme as body

-cep - ANY GRADE ALUMINUM
-piston - ASTH A276 304 SST

NYLON (TYPE I1) COATED AISI TYPE 302/304 SST,
MIL W34208 WIRE
-quadralatch - AISI 8620-322 (ANNEALED) CARBON STEEL

-trip wires

Page 3 of 4
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The drill rod and core barrel material are ordered to manufecturers
specification with QC personnel checking the material upon receipt.
These are the only drill rods or core barrels available in tank farms
for core sampling, so there is no chance of using material other than as
listed. There are severa) different designs of drill rod or core
barrels available, but they zre made of the same material. Use of the
wrong drill rod or core barrel could cause operational problems, but
these wouldn't affect the fiammable gas igniticn potential. |

A1l the remaining ftems are febricated in the shops. The correct

. material to use is spelled out on the fabrication drawings. All
material used at the shop for fabricating these items is put on the BOM
and approved by QC prior to use. The universal szmplers azre cleaned
with hexane prior to shipment from the shop to remove trices of
rmachining oil or other contzminants.

One item to point out is the 2luminum czp on the sampler. This would
dissolve if exposed to the caustic wastes in the Hanford waste tanks,
and generate hydrogen. A drzwing change has been made to fzbricazte this
cap from steel to eliminate this potential concern. - At this time,
samplers with the aluminum czp are still in use, but will likely be
discontinued when the current supply is depleted.

Page 4 of 4
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Degartment-of Energy

4
ficntana Ooerstiony Otfice “L /,
R £.0, Boa 550 AALL
i Richisrc, Washington 8352 .

JUY 46 anne

95-T0P-0E3

Prec .cent
' Westinghousea

H
Rizhiand, %zsh

anferd Company
ington

Dear Sir:

RISK ACC

ANCE LRITERIA FOR TANK FARM OPERATION

Reference: WHC-CM-4-4€. "Nenreactor Facility Safety Analysis Manual,® Rev ¢4,
March 31, 1995

" Westinghouse Hanford Company (WHC) is directad to zoply the risk acceptance
critariz containec 1n the encivsuie to this latiar 2 211 safsty anzivsis for
the tank firms and the 242-A Evasorator. Any chinges 10 inis criteria will
require, it i minimum, concurs and approval of the changes from my office.

Risk zcceptance criteria for the evaluaticn of the scceatznility of acsidents
2% Hanford is contzined in the referenced gocument. The separ<ment of Energy
(DOE) has approves applicition of the criteriz saken from eazrlier revisions of
this document for tank ferm operation. This wes done in tne approval of the
Evaporator Facility ind Above-Ground Transter Safety Analysis Reports.
However, WHC subssquently ravised thiz document in & non-conservative
direction. This was done without knowledge or tuthorization from DOE. Ey
definition, this would constitute in unreviewed savety guestion when app*ied
“t5 new iccidents, is DOE would be asked io assume & gredter risk tnan it has
previously accepted for new accidents.

As pertains to tank farm operation, 1 have zoncluded that this change is
unaczeptable.

Therefore, WHC {s dirzcted to caase i1l application of the criteria contained
in the urzated referenced document for the evaiuation of iny accidents
containec in any safety cocuments pertaining to iny system or equipment irn the
Hanford Tamk Farms, new tank farms, connestion systams for the farms, or <o
the feled vaguralor fecility. A1 cxfaty decuments serz2ining to any sysiem
or 2quipment :r the Hanford tank farms, new tank farms, connection systems ‘o
the farms or ¢ the avaporator Facility will use the eriteria encioses. This
includes dccuments unaer preparition.

The risk accep critaria shown in the esnclosure to this letier shall be
usad for il 3 y analysis. pending further analysis and concurrence in the

BEST AVAILABLE COPY

Page 25



WHC-SD-WM-DGS-005, Rev.0

G3/Uas B RT3 505 3765306 SALE
@oo3

Qev/02/88 i2: o
002

[
o)
<v

508 27¢ 2002 TWRS

NUN 12 snns

WHC -2-
95-70P-083 “

“If you have any qdesiiong, please contact Mr. Greg Morgan of ‘my staff on - - -
(508) 373-2346.

Sincerely, /
_,—7'/-4"/(— b

Ami 8. Sigoarz, Direcior
Tenk Cparitions Division

Enclosure

wiencl:
Raymond, WHC

. Lee, WHC

. Schlosser, WHC
. Franz, WHC

. Badden, WHC

. Busche, WHC
Jones, MACTED

s
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Enclosure

Tank Férm Risk Acceptance Criteria

Radiological Criteria

Range of Annual Freauency Effective Dose Equivaient (REM)

On-Site Guidelines

1.0 E-01 o 1.9 £-52 i- 5
1.0 €-0Z to 1.2 £-9¢ - 38
1.0 £-04 to 1.0 5-06° 25~ 100
Off-Site Guicelines
1.0 g+60 to 3.0 2-02° .01~ 5.
1.0 £-02 to 1.0 £-0¢° 5 4
1.0 §-04 to 1.G £-06 " 4- 25
bl Note: [f a specific single point frequency is used, *he guidelines

are to be apoiied 2s curves. However, if a qualitative frequency
ranking is used, tne corresconding consecuence iimit (in REM)
shall be used egual to the lowest REM limit for that freguency
range.
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' 005
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Toxicological Criteria
Range of Annual Frequency On-Site - QOff-Site - 4 —
Guidelines Guidelines
1.0 £-02 10 1.0 £+00 < ERPG-1 < PEL-TWA
1.0 £-04 to 1.0 £-02 < IRPG-2 < ERPG-}
1.0 £-06 to 1.0 -4 < ERPG-3 ¢ ERPG-2
rELl GOPY
3t PELL Wl
- £ =
eaT AVPARS
L
-2:0f 2-
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