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1.0 SCOPE

This report documents the completion of the independent design
review for modifications to the Push Mode Core Sample (PMST), Truck
# 1, to comply with East and West Tank Farms Standing Orders 97-01,
Compensatory Actions For Open Discovery Unreviewed Safety Questions
(USQs). The PMST modifications are to required to support push
mode core sampling in waste tanks requiring flammable gas controls.
This review includes the Engineering Change Notices (ECNs) for
existing drawings which are listed in section 6.0.

This document and the independent design review are in support of
design modifications to PMST used by Characterization Project

Operations (CPO). The modifications are required to allow
continued sampling operations in any tanks with flammable gas
controls. The objective of this review was to provide a
independent design verification consisting of a systematic overall
review and evaluation of the modifications. Design verification

was performed to insure equipment function, personnel safety, and
compliance with WHC-CM-6-1, Standard Endineering Practices.
Acceptance of the design is required prior to operational use on
any waste tanks requiring flammable gas controls.

2.0 SUMMARY

The East and West Tank Farm Standing Order 97-01 requires that the
PMST be modified to include purging of the enclosed space
underneath the shielded receiver weather cover per National Fire
Protection Association (NFPA) 496, Purged and Pressurized
Enclosures for Electrical Equipment. The Standing Order also
requires that the PMST also be modified by replacing the existing
electrical remote latch (RLU) unit with a mechanical remote latch
unit. As the mechanical remote latch unit was exactly like the RLU
installed on the Rotary Mode Core Sampler Trucks (RMCST) and the
design for the RMCST went through formal design review, replacing
the RLU was done utilizing informal design verification and was
completed per work package ES-97-0028. As the weather cover purge
was similar to the design for the RMCSTs, this design was reviewed
using the independent review method with multiple independent
reviewers. A function design criteria (WHC-SD-WM-FDC-048,
Functional Design Criteria for Core Sampling in Flammable Gas Watch

List Tanks) provided the criteria for the modifications.

The review consisted of distributing the design review package to
the reviewers and collecting and dispositioning the RCR comments.
The review package included the ECNs for review, the Design
Compliance Matrix, copies of all drawings affected, and copies of
outstanding ECNs against these drawings. A final meeting was held

1



HNF-~SD-WM-DRR-064, Rev. O

to ensure that all reviewers were aware of the changes to ECNs from
incorporation of RCR comments.

3.0 DESIGN DESCRIPTION

The existing PMST is designed to sample liquid, sludge, and/or salt
cake in waste tanks using the universal sampler. During sampling
operations, the sampler is retrieved by connecting the shielded
receiver to the drill string. The RLU is then used to retrieve the
sampler and reinsert an empty sampler. The shielded receiver
assembly includes of a sampler hoist box which uses electrical
components for power and instrumentation which are located under
the shielded receiver weather cover.

To maintain operational and procedural consistency, the decision
was made to design the PMST modifications wusing a type 2Z-
pressurization system for the weather cover that is similar to what
is used on the RMCST.

The type Z-pressurization system which meets requirements of NFPA
496 will consist of a nitrogen purge of approximately 2 SCFM that
will be supplied by the nitrogen trailer. The nitrogen will exhaust
through two HEPA filters which are located on the bottom of the
shielded receiver base plate. The HEPA filters will provide the
back pressure to assure compliance with the requirement for a
minimum of 0.1 inches water positive pressure in the weather cover.
The positive pressure is monitored by two pressure switches which
are also located under the shielded receiver base plate. These
switches will provide an alarm signal which will activate both
alarm lights and an audible alarm at the control consocle.

The PMST shielded receiver sampler hoist box is different from the
RMCSTs in that the sampler hoist box load cell is located outside
the sampler hoist box and therefore does not require intrinsic
safety barriers for the load cell. The Z-pressurization system for
the weather cover enclosed space will provide the required
protection.

The pre-modification PMST sampler hoist box is vented to the
weather cover through a High Efficiency Particulate Air (HEPA)
filter. As part of these modifications, this vent was relocated to
allow the weather cover enclosed space to be reclassified as a
Class 1, Div 2, Group B space and allow the use of a Z-
pressurization system per NFPA 496. The vent is relocated to
outside the weather cover with at least 36 leak diameters away from
any ignition source.

Also, as part of these modifications, administrative controls will
be required in the operating procedures to provide direction for

2
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equipment start-up, ie. sniffing requirements, and for manual
shutdown of equipment after alarm activation.

4.0 LISTING OF REVIEW MATERIALS

The following ECNs were reviewed and approved as part of the design
review:

ECN 636559
Relocates shielded receiver sampler hoist box vent

ECN 636566
Modifies shielded receiver base plate to provide connection
for nitrogen inlet, HEPA outlets and pressure switch
connection

ECN 636567
Modifies PMST to install connection for nitrogen trailer and
required type Z-pressurization system piping

ECN 639172
Modifies PMST electrical drawing to install alarms and
relays

5.0 DESIGN COMPLIANCE MATRIX

The design compliance matrix provided as an attachment is Section
10.0 was used as a tool for determining that the design met
applicable requirements. This design compliance matrix is based on
the requirements from the functional design criteria, standing
order, and NFPA 496.
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6.0 REVIEW COMMENT RECORDS

The following table is a listing of all RCR's received during the
independent design review. All RCR's were dispositioned and signed
off as closed. Copies of all dispositioned RCRs are included as
attachments in section 10.0 of this report.

REVIEWER/DATE/NUMBER RESP. ENG. RCR STATUS

McElroy/0421/CP97-008 GW Wilson closed/signed
McElroy/0421/CP97-009 GW Wilson closed/signed
McElroy/0421/CP97-010 GW Wilson closed/signed
McElroy/0421/CP97-011 JC Akers closed/signed
Freeman/0424 /TF-97-0296 GW Wilson closed/signed
Freeman/0424/TF-97-0296 GW Wilson closed/signed
Freeman/0424/TF-97-0296 GW Wilson closed/signed
Freeman/0424/TF-97-0296 JC Akers closed/signed
Ranschau/0424 /UNNUMBERED Wilson/Akers | closed/signed
Janicek/0421/GPJ-970320 Wilson/AKers | closed/signed
Deichelbohrer/0421/.1 GW Wilson closed/signed
Johns/0421/1 JC Akers closed/signed

7.0 FGEAB REVIEW

As part of this review, a presentation of these design modification
was made to the Flammable Gas Equipment Advisory Board
Their review included reviewing the design for compliance with
ignition controls as defined by standing orders.

report, FGEAB-97-032, is included in Section 10.0

(FGEAB) .

A copy of their
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8.0 CONCLUSIONS AND OPEN ITEMS

With the approval of this report, the independent review for the
PMST modifications for complying with standing orders is completed.
The following items were noted during the design review. These
items are scheduled to be completed as part of the normal course of
business for Acceptance for Beneficial Use (ABU) completion and are
not action items for the design review. Therefore these items are
NOT considered to be "open items" as described in WHC-CM-6-1, EP
4.1. The Interim classifications of Safety Significant (SS) has
been assigned to the Pressure Switches (for Z purge) and Safety
Class (SC) to the mechanical Remote Latch Unit (RLU) per WHC-IP-
0842, TWRS Administration, Volume IV Engineering, Section 5.9,
Identification of Safety Structures, Systems, and Components, Rev.
0a. The Safety Equipment List (SEL) for the PMST, WHC-SD-WM-SEL-
023, Safety Classification of Special Equipment for core Sampling
Hydrogen Gas and FeCN Watch List Tanks, has been updated (ECN
639152) with the new safety designated equipment.

Remaining Items:

Operating procedure revision required

New calibration procedure required

Safety classification criteria needs to be documented
SEL revision will be required

ATP/OTP testing required

ABU completion/approval required

The conclusion reached by the independent review is that the design
of the PMST modifications is acceptable.

9.0 REFERENCES

1. WHC-IP-0842, TWRS Administration
2. WHC-SD-WM-6-1, Standard Engineering Practices
3. HNF-SD-WM-ETP-221, Engineering Task Plan For Modifying Core

Sampler Truck # 1 & 2 for Operation in Flammable Gas Tank

4. WHC-SD-WM-FDC-048, Functional Design Criteria for Core
Sampling in Flammable Gas Watch List Tanks

5. NFPA 496, Purged and Pressurized Enclosures for Electrical
Equipment, 1993

6. Fast and West Tank Farms Standing Order $7-01, Compensatory
Actions for Open Discovery Unreviewed Safety Questions (USQs),

5



HNF-SD-WM-DRR-064, Rev. 0

(Previously East Tank Farms Standing Order 96-36, Compensatory
Actions for Open Discovery Unreviewed Safety Questions (USQs)
& West Tank Farms Standing Order 96-34, Compensatory Actions
for Open Discovery Unreviewed Safety Questions (USQs}))

10.0 DOCUMENTATION

The following items are provided as attachments to this report:

1. Design Compliance Matrix

2. Copies of RCR's

3. FGEAB Report
4. Final Review Meeting Minutes
5. Letter/fax from Scott (for use of filters with backwards flow,

see Ranshau RCR, Item # 2)
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ATTACHMENT 1 - Design Compliance Matrix

See the following pages.
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HNF-SD-WM-DRR-064, Rev. 0

ATTACHMENT 3 - FGEAB Report

FLAMMABLE GAS EQUIPMENT ADVISORY BOARD
INTERPRETATION/RECOMMENDATION REPORT

Date: April 8, 1997 Report No: FGEAB-97-032, Rev. 1
Board Members at Hearing: Report No:
J. T. Gregor (for R. A. Huckfeldt) C. C. Scaief III FGEAB-97-032,
J. R. Kriskovich R. L. Schlosser Rev. 1
C. M. Monasmith (for G. P. McDonald) D. B. Smet
Date: 4/8/97

Requestor/Presenters: J.C. Akers, G.P. Janicek, J.S. Schofield, and G.W. Wilson.

Problems/Issue Statement:

Push Mode Core Sampling Truck 1 is currently operating under Non-Deminimus Temporary
Exception Items 13 and 14 to the Ignition Source Control Requirements for the non-purged
Shielded Receiver load cell and the Shielded Receiver weather cover, hoist, and Timit
switches in Facility Group 2 and 3 Waste Intruding Equipment. Design changes to provide
Type Z purge for the weather cover and provide direct venting to atmosphere for the
Shielded Receiver have been developed to allow continued use of the equipment when
Exception Items 13 and 14 expire. The FGEAB has been requested to evaluate the proposed
changes for compliance with or equivalency to the Ignition Source Control requirements.
Upon implementation of the Referenced ECNs, this Report supersedes the FGEAB-97-008
entries for the Shielded Receiver Load Cell and assembly for Truck 1 and the Shielded
Receiver Weathercover - Hoist, Limit Switches for Truck 1. This revision incorporates
Facility Group 1 applicability to the evaluation.

Equipment/Activity Description:

With the modifications proposed, the vent from the Shielded Receiver will be exhausted
through a filtered outlet above and external to the Shielded Receiver weather cover and
the Shielded Receiver weather cover will be equipped with Type Z purge. The purge will
be monitored by two externally mounted pressure switches located below the Shielded
Receiver. A second filtered vent will be added to the bottom of the Shielded Receiver
weather cover to ensure adequate purge flow. Audible and visual alarms will be provided
for loss of purge pressure. Thus, the normally sparking Shielded Receiver Toad cell,
hoist motor, and 1imit switches will be isolated from the Shielded Receiver

by the inclusion of purging and relocation of the Shielded Receiver vent outside the
Shielded Receiver weathercover. The externally mounted pressure switches (United
Electric Controls Model JC120-521) are qualified to NFPA Class I, Divisions 1 & 2, Group
B requirements. A1l normally sparking components are isolated from the Waste Intruding
Equipment (Shielded Receiver and drill string) by a single (non-hermetic) isolation
barrier, making application of ISC 2 the appropriate requirement and providing Type Z
purge in compliance with ISC 2 requirements.
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FLAMMABLE GAS EQUIPMENT ADVISORY BOARD
INTERPRETATION/RECOMMENDATION REPORT

Date: April 8, 1997 Report No: FGEAB-97-032, Rev. 1

Equipment/Activity Description: (continued)

The seal enclosure provided by the shielded receiver is evaluated to be an acceptable
isolation barrier between the waste intruding equipment and the weathercover. This
allows classification within the weather cover as equivalent to a Dome region. The
pressure switches are located within the Ex-Tank Region due to their proximity to the
Shielded Receiver weather cover vents.

References: ECNs 639172, 636559, 636566, & 636567, Drawings H2-91653, Shts 1 & 2

Applicable Authorization Basis: Standing Order 97-01, Rev. 0 Dated: January 7, 1997

Does Equipment/Activity Comply with the AB Ignition Control Requirements?
[X]Yes [ INo [ ]Other

If No, Does Equipment/Activity Provide Equivalent Design/Measures/Controls? N/A
[ JYes [ INo [ ]Other

Explanation/Justification: N/A

If Not Equivalent, What Changes are Necessary to Comply or Provide Equivalency? N/A

FGEAB INTERPRETATION/RECOMMENDATION:

Equipment, Materials Location Ignition 1C Set FGEAB Safety Approved
& Work Practices Control Met Equivalence Exception
Set Ruling
1) (2) 3 4) 5) (6)
Truck #1: Shielded Facility ISC2 Yes,
Receiver Toad cell Group with
1, 2 & 3, type Z
Dome purge
Region*
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HNF-SD-WM-DRR-064, Rev. 0

FLAMMABLE GAS EQUIPMENT ADVISORY BOARD
INTERPRETATION/RECOMMENDATION REPORT

Date: April 8, 1997 Report No: FGEAB-97-032, Rev. 1
Equipment, Materials Location Ignition IC Set FGEAB Safety Approved
& Work Practices Control Met Equivalence Exception
Set Ruling
) (2) (3) 4) ) (6)
Truck #1: Shielded Facility 1sc2 Yes
Receiver Weather Group 1,
Cover Type Z Purge Ex-Tank
Pressure Switches region;
Facility
Group 2,
Ex-Tank
region,
during
locally
waste
disturbing
activities
Truck #1: Shielded Facility ISC2 Yes,
Receiver Weather Group with
Cover Containing 1, 2 &3, type Z
Hoist and Limit Dome purge
Switches region*

* Addition of Shielded Receiver venting outside the weather cover provides a seal
barrier between the Waste Intruding Equipment and the region housed within the Shielded
Receiver weathercover. Since the hoist shaft penetrates the Shielded Receiver, the
volume within the weather cover is treated as equivalent to a Dome Region.

General Application of Finding, If Any: N/A

FGEAB Representative: R. L. Schlosser (Signature on file) Date: 4/8/97

Reviewer Signature: D. B. Smet (Signature on file) Date: _4/8/97
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ATTACHMENT 4 - Final Meeting Minutes

MEETING MINUTES

sussect: Final Design Review Briefing, PMST Modification for Standing
Order Compliance

T0: BUILDING

Distribution 2704-HV

FROM: CHAIRMAN

GW Wilson GW Wilson

DEPARTMENT - OPERAT ION-COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
Characterization Equipment Engineering 200-E Day 3/26/97 7

A Tist of attendees is contained on the attached meeting roster. The meeting opened with
b discussion of objectives. The next item of discussion concerned the possible revision
bf the Safety Equipment List and safety classification of components. It was agreed that
the SEL would be addressed by final sign-off of ABU.

Revised copies of ECNs 636559, 636566, 636567, and 639172 were passed out along with a
summary of changes that had been completed on ECNs since previous review.

The changes to the ECNs were reviewed item by item against RCR comments to ensure that all
eviewers were aware of all changes. Two minor errors were noted and corrected.

The design review closed without further discussion.
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~RAFETFSECURITY MEETING REPORT (Continuation Sheet)

org. org. Code Manager's Name

Meeting Location Meeting Date Meeting Time
2704HV/G108A 03/26/96 1:00pm
UPON COMPLETION OF THIS MEETING, HAVE ATTENDEES SIGN FORM.

Print Name (Last, First, MI) Signature Manager's Name Org. Code
AKERS T EFFERY i 2R ¥ Evo
Wil 50 y Galen Han s¢ 0 v8£0o
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—_— 7 7 B
el | bevaes?” e
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ggg;g W =z El
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12 i b Crierearom . {4 6(]

BC-6001-558.1 (03/95) GEF270 39



ATTACHMENT 5 - Letter from Scott

SCOrr

& ST EFERNATONAL £OuRar ]
April 1, 1597

TO WHOM IT MAY CONCERN:

HNF-SD-WM-DRR-064,

The 642-H HEPA (tiigh Eficiency Particulate) filter cartridge maots the 55.57% DOP

standard st 16 or 32 L/minute flow with the air flow goizg in either direction.

However, we canot guirantee the use of thia filter cartridge (n any applications othet
than as & respirator cartridge usad with sur respirstar facepioce

b Lf’“‘_

Manager

i::st-it' FaxNote 7671 f::,e:// /77 e 4

- gius.o Wiusod A28 Blpwas
/|

P: ":‘Auwt.-w. HawEass SCOTT AU157 1040

- Phone #, . 7 2 57
[29)373-4238 | [704) 297 774
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