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A Safety Equipment List for Rotary Mode Core Sampling
Systems Operation in Single-Shell
Flammable Gas Tanks

1.0 PURPOSE

This document identifies all interim safety equipment to be used for rotary mode core sampling
of single-shell flammable gas tanks utilizing Rotary Mode Core Sampling systems (RMCS).

20 SCOPE

This document provides the safety equipment for RMCS trucks HO-68K-4600, HO-68K-4647,
trucks three and four respectively, and associated equipment. It is not intended to replace or
supersede WHC-SD-WM-SEL-023, (Kelly 1991), or WHC-SD-WM-SEL-032, (Corbett 1994),
which classifies HO-68K-4344 and HO-68K-4345 respectively. The term "safety equipment”
refers to safety class (SC) and safety significant (SS) equipment, where equipment refers to
structures, systems and components (SSC's).

The identification of safety equipment in this document is based on the credited design safety
features and analysis contained in the Authorization Basis (AB) for rotary mode core sampling
operations in single-shell flammable gas tanks. This is an interim safety classification since the
AB is interim. This document will be updated to reflect the final RMCS equipment safety
classification designations upon completion of a final AB which will be implemented with the
release of the Final Safety Analysis Report (FSAR).

The current interim AB for rotary mode core sampling in single-shell flammable gas tanks .
utilizing RMCS systems three and four (RMCS trucks HO-68K-4600 and HO-68K-4647) is the
Basis for Interim Operation (BIO) (LMHC 1997b), Wagoner 1997b, the RMCS initial Safety
Evaluation Report (DOE-RL 1996), Wagoner 1996, LMHC 1997¢, WHC-SD-WM-SAD-035(
LMHC 1997d), and the Technical Safety Requirements (TSRs) (LMHC 1997f) with clarification
from Wagoner 1997¢c. Wagoner 1996, was the first approval document for performing RMCS in
flammable gas tanks. Wagoner 1996, referenced WHC-SD-WM-SAD-035, the initial Safety
Evaluation Report (SER,) and itself as being part of the authorization basis. The initial SER
states that WHC-SD-WM-SAD-035 (LANL 1996) , WHC-SD-WM-OSR-005 (LMHC 1996),
and the SER, itself, provide the Authorization Basis for RMCS. In July 1997, DOE issued
Wagoner 1997b. This second SER approved deletion of a number of flammable gas controls for
RMCS from LANL 1996 and LMHC 1996, and approved addition of the Standing Order
flammable gas controls in LMHC 1997a. The Standing Order flammable gas controls and some
of the OSR controls were replaced by the BIO/TSR controls on September 29, 1997.
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The listing shown in section 5.0 is a summary of the safety classification for all safety equipment
for these systems. The actual safety equipment list (SEL), including safety classification
justification, is identified in sections 5.1-5.4. All equipment associated with this system not
listed in this document is considered non-safety class equipment and shall be designated as
General Service (GS).

3.0 APPLICATION

The safety classification designation will be used as the basis for confirming the appropriate
Quality, Safety, and Environmental Assurance, and Quality Control is used for design work,
procurement, installation/modification, maintenance, and operation of equipment. Each listing
contains: identification of the equipment, functional description of the equipment, equipment
safety function, failure mechanisms, design attributes, failure effect on SSC safety function,
safety classification justification, and designated safety classification. Note, section 5.3 (Safety
Equipment List for the RMCS System Exhauster) contains up to three identification numbers for
each item in the list. One identification number is for Exhauster B, the other is for Exhauster C
and the remaining number is a reference number. The reference numbers were put in the list to
reflect previous designations for the equipment that were used prior to the Exhauster drawings
being updated. These numbers were used on the original Commercial Grade Item dedication
forms and are left here for traceability only.

40 SYSTEM DESCRIPTION

The RMCS systems three and four consist of the sampling truck, the portable exhauster, the
nitrogen supply system, the portable generator, the x-ray machine, the power distribution trailer,
support trucks, support trailer, universal samplers, and associated ancillary equipment.

The RMCS systems are specifically designed to rotary sample in single-shell flammable gas
tanks. The waste is collected in a universal sampler, which is lowered down through the drill
string and seals in the drill bit section. While the drill bit penetrates and the sampler descends, a
piston in the sampler is held in place, allowing the core sample to be drawn into the sampler.
Nitrogen purge gas cools the bit and clears away the cuttings during drilling. This gas is
exhausted and filtered by a tank ventilation system to avoid particulate emissions from the tank.
A dedicated portable exhauster can be connected to a separate riser for this purpose on tanks that
are not actively ventilated. A system is in place to provide nitrogen hydrostatic head gas to the
drill string to prevent waste flooding during sampler change out.
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When cutting through the waste material, friction and heat can be generated by the drill bit
causing waste heating and possible ignition of the waste. Therefore, the drill bit temperature
must be limited to eliminate the potential reactivity of the tank contents during sampling
operations. The drill bit temperature is controlled by enveloping the operating parameters which
affect drill bit temperature. Identification of the safety envelope and justification for the alarm

. set points and alarm delays are contained in the AB.

For further system description details refer to (WHC 1995) and (Robinson 1995).

50 SAFETY CLASSIFICATION

The following listing is a summary of the safety equipment associated with RMCS operations in
single-shell flammable gas tanks. For specific information about the individual components
listed refer to the specified section of this document. The design attributes for the safety SSC's
are listed in sections 5.1-5.4. These attributes are critical to the SSC safety function, as analyzed
in the referenced safety documentation. In some cases the design attributes listed are the SSC
"Critical Characteristics," as defined in HNF-PRO-447 (HNF 1997a).

SAFETY EQUIPMENT LIST SUMMARY

Rotary Mode Core Sampling Truck . ......oviniin i SC/See section 5.1
Shielded Receiver Assembly ..........oooiiiiiiii i . SC/See section 5.1
Grapple HOISE . ..o .ivr it e . SC/See section 5.1
Purge Gas Instrumentation ..ot ... SC/See section 5.1
Di d Force Instr 1703 1 ... SC/See section 5.1
RPM Instrumentation . ........c.oivuuriiniiiiernneanneennnennens ... SC/See section 5.1
Penetration Rate Instrumentation .............oiveiiiiiiianinenes . SC/See section 5.1
Hydraulic Controls Instrumentation . SC/See section 5.1
Shutdown Interlock ....... .. .. i ... SC/See section 5.1
Drill String COMPONENLS . .. ...\ttt aiaenaniaaneanettoaraaraieanannes SC/See section 5.1

Shielded Receiver ASSEmbIY .. ... . ..ttt e it e i SC/ See section 5.1.1
Intrinsic Safety Barrier . .......... oo i i ... SC/ See section 5.1.1
RemoteLatchUnit ..... ... i iaeeeas ... SC/ See section 5.1.1
Cable ..o e e SC/ See section 5.1.1
DIUIN . oot ettt et a et aaaaaas SC/ See section 5.1.1
Shafl .. e e SC/ See section 5.1.1
INSEIt . oottt e SC/ See section 5.1.1
KOYS ettt e e e SC/ See section 5.1.1
Couplings . ....cvvven i e SC/ See section 5.1.1
GearReducer ......o.o. ittt e SC/ See section 5.1.1
MOTOr ..ttt e e SC/ See section 5.1.1
Load CellDisplay .. ..ocooveven i c i SC/ See section 5.1.1

Load Cell ..ottt e e SC/ See section 5.1.1



HNF-SD-WM-SEL-044, Rev. 2

Page 6 of 47

Grapple Hoist Assembly . .....oviiiniit e e e SC/ See section 5.1.2
Intrinsic Safety Barmier ... .. ..ot iueitt i e s SC/ See section 5.1.2

Sample Actuator (grapple) . 8C/ See section 5.1.2

WHEE ROPE .ottt et e e e SC/ See section 5.1.2

1 S SC/ See section 5.1.2

Shaft .. . 8C/ See section 5.1.2

Roll Pin

... SC/ See section 5.1.2
. SC/ See section 5.1.2

Key cooiiiniiiiiiien ..
Coupling ...... ... SC/See section 5.1.2
Gear Reducer . ... SC/ See section 5.1.2
Y 7 ... SC/ See section 5.1.2
Motor Controller .. ...ttt e ... SCf See section 5.1.2
Load Celi Display . . . . SC/ See section 5.1.2
Load Cell « ..t ini i et SC/ See section 5.1.2
Purge Gas InStrumentation . . ... ...ttt e SC/ See section 5.1.3
Purge Gas FIow Meer ... .ttt it SC/ See section 5.1.3
Purge Gas Flow Turbine ........... ... SC/ See section 5.1.3
Purge Gas Flow Pressure Transducer . . . ... SC/ See section 5.1.3
Purge Gas Flow Temperature Transmmer ...... ... SC/ See section 5.1.3
Riser Sleeve Purge Differential Pressure Switch . ... SC/ See section 5.1.3
Purge Gas Temperature Display ....... ... 88/ See section 5.1.3
Purge Gas Temperature Thermocouple . . S8/ See section 5.1.3
Pressure SWItCh .. ..o ittt e i SC/ See section 5.1.3
D. d Force InStrumentation . ... .......cetionuiinneiineeraneeateeanaraneasaanaaneeonns SC/ See section 5.1.4
Downward Force Pressure Transducers . ..........oirieniiiiinniiniieeniinnineenas SC/ See section 5.1.4
Downward Force Adder/Subtractor . SC/ See section 5.1.4
Downward Force Digital DIsplay ... ...veuuuiit et iiieeiiniieanenne SC/ See section 5.1.4
RPM INSUUMENLALION .+« « « o e e v te e ettt n e et e e st ie e e et s ie e ieaaas e aasanaaaeaes SC/ See section 5.1.5
Drill ROation SEMSOT ... ... tintiiitt ettt iae it aaira e aeiteaananareone SC/ See section 5.1.5
RPM Digital Display Unit ........ ..ot e SC/ See section 5.1.5
Penetration Rate INSTUMENtALON - . . ...\t et et tieaeeeeetearaaeeaeeeteaneeeannennes SC/ See section 5.1.6
Drill Bit Penetration Digital Display Unit ............. oottt SC/ See section 5.1.6
Magneto Tachometer Generator . . ... .vvuvrrneuererenrnan et orarararoenronnrannesen SC/ See section 5.1.6
Hydraulic Control Instrumentation . ............euiuiiit et iiiei e raananenenenns SC/ See section 5.1.7
Lower Ram Pressure Display . ........ooiuiniii i e SC/ See section 5.1.7
HBD/Walkdown Function Pressure Transducer SC/ See section 5.1.7
HBD Hydraulic Solenoid Valve ............ SC/ See section 5.1.7
Walkdown Function Solenoid Vaive .. . 8C/ See section 5.1.7
HBD/Walkdown Function Comparator .............ereeiiiuiurenraenenanranneienren SC/ See section 5.1.7
Shutdown Interlock ... o oo e SC/ See section 5.1.8
37 5 SC/ See section 5.1.8
Shutdown Interlock (KSRelay) ..........cocouiinnn. ... SC/Seesection 5.1.8
Exhauster/Interlock Shutdown Override ..... . S8/ See section 5.1.8

Pressure Switch for Actively Ventilated Tanks

SC/ See section 5.1.8
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Drill String COMPONENTS .\ttt it etat ettt vt e ettt a s e et eeaenonos SC/ See section 5.1.9
QUILL RO AQAPIET v+ .ttt e e ettt vt et e e e SC/ See section 5.1.9

Core Barrel .. SC/ See section 5.1.9

051 1= 3 R SC/ See section 5.1.9

' Riser EQUEPIMENE .« . oottt ettt ettt e e e SC/See section 5.2
FOOLCIAMP « ettt vt ettt ettt e et e e SC/See section 5.2
2T (LT - SC/See section 5.3
Fan ............ St SC/See section 5.3

Pressure SWItch ISB . .. L.ttt e SC/See section 5.3
Differential Pressure Switch . ...... .. SC/See section 5.3

HEPA filterunit ................ .. S8/See section 5.3
InletDuct ................ .. SC/See section 5.3

Relative Humidity Transmitter . ........cooveennnniiiann.. .. SC/See section 5.3

Tank Pressure Switch ............. ...l .. SC/See section 5.3
Masstron Stack Flow Transmitter . . . . SC/See section 5.3
Masstron Sample Flow Transmitter . ........c.oouiii ittt SC/See section 5.3

Veltron Vacuum TranSmitler . ... ....o.uenuteinteenaeeneee ot aineennerireansenanes SC/See section 5.3

Vacuum Pump Pressure Switches . SC/See section 5.3

Vacuum PUINPS - . . .ottt ettt et SC/See section 5.3

Truck Shutdown Relay . ... ... i i e SS/See section 5.3

Variable Frequency Drive ... . SS/See section 5.3
Exhauster Low Flow Relay . $8/8ee section 5.3
Exhauster Flow Controller .. .. .. ..ottt i i $S/See section 5.3

Beta CAM In-Line Remote Detector Head ......... ..ot einans SC/See section 5.3
Universal Sampler .................... T SC/See section 5.4
Quadralatth . ... e SC/See section 5.4

30 1A G S SC/See section 5.4
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