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Abstract:  This report documents the completion of a preliminary design
review for the hydrogen interlock. The hydrogen interlock, a proposed
addition to the Rotary Mode Core Sampling (RMCS) system portable
exhauster, is intended to support core sampling operations in waste
tanks requiring flammable gas controls. The objective of this review
was to validate basic design assumptions and concepts to support a path
forward leading to a final design. The conclusion reached by the review
committee was that the design was acceptable and efforts should continue
toward a final design review.
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Hydrogen Interlock Preliminary Design

1.0 SCOPE

This report documents the completion of a preliminary design review for
the hydrogen interiock. The hydrogen interlock, a proposed addition to
the Rotary Mode Core Sampling (RMCS) system portable exhauster, is
intended to support core sampling operations in waste tanks requiring
flammable gas controls. This review included the Software Design
Description (SDD) and design drawings (listed in section 3.0) considered
to be at the 50% design completion state. The Functional Design
Criteria (FDC) and a DOE 6430.1a Compliance Checklist were provided to
support the review.

This document and the formal design review are in support of design
modifications to the core sampling systems used by Characterization
Project Operations (CPO). The modifications are required to expand the
scope of core sampling to include Flammable Gas Watchlist (FGWL) tanks,
as well as any other tanks with flammable gas controls. The objective
of this review was to validate basic design assumptions and concepts to
support a path forward leading to a final design.

2.0 SUMMARY

The design review committee was selected in accordance with EP 4.1 and
is documented in Section 3.0 of this report. The initial 50% design
review briefing was held on October 4, 1995. Due to the nature and
extent of the comments generated by this briefing, design changes
warranted a second 50% design review briefing, which was held on October
24, 1995. Meeting minutes for these briefings are attachments to
Section 3.0 of this report. The major decision made during this review
was to move the Whittaker cells from the carts to the spool assembly,
and to make the carts identical for interchangability. The 50% design
review close-out meeting was held on November 16, 1995. The majority of
the review comment records (RCR) were closed out at that time, and the
remaining RCR's were closed out by January 4, 1996. At this stage of
the design review there are no outstanding action items. The conclusion
reached by the review committee was that the design was acceptabie and
efforts should continue toward a final design review.

3.0 DOCUMENTATION

The following items are provided as attachments to this report:
1. Listing of design review committee members

2. Copies of RCR's

3. Meeting Minutes

4. Letters and minutes provided as hand-outs
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The following items were provided for review or support of the design and are
available in the design review file:

1. WHC-SD-WM-TI-720, "DOE 6430.1a Comp]iante Checklist for the RMCS
Exhauster Flammable Gas Interlock".

2. WHC-SD-WM-FDC-045, “Function Design Criteria, Flammable Gas Detection
and Shutdown System".

3, WHC-SD-WM-SDR-010, "Flammable Gas Tank Exhauster Interlock...PLC
Software Design Description”.

4, Design Drawings H-14-100519 through H-14-100530.
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Westinghouse e Internal
Hanford Company Memo
From: Characterization Equipment Des1gn 75230-95-030
Phone: 373-1248 §7-12
Date: October 2, 1995

Subject: CHARACTERIZATION PROGRAM-- FORMAL DESIGN REVIEW BRIEFING FOR THE
. HYDROGEN INTERLOCK, ROTARY MODE CORE SAMPLING SYSTEM PORTABLE

EXHAUSTER
To: Distribution

cc: G. A. Barnes H5-09 M. L. McElroy S7-07
R. J. Blanchard §7-12 R. E. Merriman : E6-27
L. E. Borneman R1-52 N. J. Milliken ~ H4-65
J. E. Corbett S7-12 R. E. Raymond §7-12
D. W. Hamilton §7-12 J. D. Robinson S§7-12
J. A. Harvey S7-07 J. S. Schofield S7-12
M. E. Huda S7-07 E. K. Straalsund L6-37
L. S. Krogsrud R3-08 G. F. Vargo Jr H5-09
J. S. Lee S7-08 E. J. Waldo §7-12

RJB: File LB

A design review briefing meeting for the Hydrogen Interlock - Rotary Mode
Core Sampling System Portable Exhauster will be held on October 4, 1995
(Wednesday), starting at 1:00 p.m. at the 2750E building, room A229. This
meeting will initiate the formal design review for the Hydrogen Interiock
50% design review state. The Design Review Committee will receive a design
review package, Review Comment Record forms (RCR), and the review checklist
to record their comments prior to the subsequent design review meeting. The
RCR forms either hard copy or electronic mail forms are to be returned, with
comment, to John Corbett or Jim Robinson by October 12, 1995, for
compilation and resolution prior to the design review meeting.

The design review meeting is to be held October 17, 1995, at 2750E, room
A229. At this meeting each reviewers comments will be discussed to
determine if they have been resolved to the reviewer's satisfaction and/or
if additional action is required.

The purpose of this review is to determine the technical adequacy of the
design based on the Functional Design Requirements document, WHC-SD-WM-FDC-
045, Revision 0.

The Design Review Committee members and their primary areas of
responsibility are listed below. The chairman was selected by the
Characterization Equipment Design Manager, D. W. Hamilton. The committee
members were selected by the manager Characterization Equipment Design and
approved by the chairman,

6

Manford Operatizns and Engineering Contracter for the US Department of Erergy
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Distribution 75230-55-030
Page 2
October 2, 1995

DESIGN REVIEW CO

. {Roy) Blanchard Design Review Chairman

. (John) Corbett Design Review Secretary

(Geoff) Barnes Mechanical Engineering

. (Lucinda) Bornemann Environmental Engineering

. (Jerry) Harvey Industrial Safety

. (Huda) Huda (ALTERNATE) Industrial Safety

. (Steve) Krogsrud Nuclear Engineering

(Jim) Lee Characterization Operations/Facilities
(Mike) McElroy Quality Assurance

(Ray) Merriman Electrical Engineering

(Nancy) Milliken Safety Analysis

(Jim) Robinson Cognizant Design Engineer

(Eric) Straalsund Electrical Instrumentation

(George) Vargo Jr. Cognizant Electrical Design Engineer

. (Eric) Waldo Interfacing System/Customer Rep. Design

moMmMmGLIZZdxLr-ur-aooxo
LMmMXXOoOLMrnumbmI>mo

.
J. Blanchard, Senior Principal Engineer
Design Review Chairman
Characterization Equipment Design

i
Concurrence: ~D. W. Hamilton, Mahager

Characterization Equipment Design

tla
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Westinghouse Internal
Hanford Company Memo
From: CHARACTERITZATION EQUIPMENT DESIGN . 75230-95-033
Phone: 376-4777 S7-12
Date: October 16, 1995
Subject: NON CLASSIFIED ITEMS ON RMCS EXHAUSTER
To: N. J. Milliken H4-65

cc: Design File §7-12

This Memo is written to address a design review comment
submitted by N. J. Milliken. The comment was received as
part of the 50% design review for the rotary mode core
sampling exhauster hydrogen interlock. The comment
requested a detailed discussion of those exhauster
components that may not be suitable for service with
potentially flammable atmospheres.

As of the date of preparation of this memo (October 16,
1995), the vapor spaces of flammable gas watchlist tanks
have not been classified per the National Electric Code
(NEC). Without this classification, there is no definite
method of determining suitability of components that will be
in contact with the potentially flammable airstream.
Consequently, the most conservative interpretation has been
used, i.e., Class I Division 1, Group B. When this is done
three components are found not to be suitable for this
application; the heater, the fan, and the continuous air
monitors (CAMs}. :

The heater manufacturer will not certify the heater for use
in a Class I, Division 1, Group B atmosphere. In reviewing
the correspondence between the vendor and myself it appears
there are two reasons for this. Element burn through (and
subsequent fiash) and the sealing of the element penetration
into the housing {(element wiring termination would then be
exposed to a flammable mixture). The vendor does however
state that the heater assembly is suitable for Class I,
Division 2, Group B applications.

The fan is manufactured by Cincinnati Fan and is a "Type B"
pressure blower. The wheel and housing are cast aluminum,
the input shaft is steel. Cincinnati Fan does not recommend
this combination in potentially flammable airstreams as
there is some evidence that aluminum, when striking rusty
steel, can produce a spark.

Correspondence with the CAM manufacturer indicates that the

CAMs were not designed to operate in potentially flammable
airstreams as there are relays in the remote heads that may

Hanford Operations and Engineering Contracter for the US Department ot Energy
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produce a spark when operated. In addition, there is a
large voltage potential behind the mica detector screen. If
the screen were to rupture, this potential would be directly
exposed to the flammable airstream. Screen rupture is a
common mode of failure on these detectors. :

It has been pointed out to the author that the new exhauster
on 101-SY uses the same CAMs as the RMCS exhauster.
Apparently an automatic shutdown, tied to CAM failure, has
been installed. This has been sufficient to obtain a safety
waiver.

There is an effort underway to demonstrate that CAMs are not
required on RMCS exhausters. The basis being that the
potential off site dose consequence is so low that
continuous monitoring is not required.

QWD.M

ames D. Robinson
Advanced Engineer
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MEETING MINUTES

supsect:  Hydrogen Interlock Design Review Briefing

T0: BUILDING
Distribution N/A

FROM; CHAIRMAN

J. E. Corbett - | R. J. Blanchard

DEPARTMENT -OPERATION-COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
Characterization 200E Day 10/4/95 17

The meeting was chaired by Roy Blanchard. A list of attendees is contained on the
attached meeting roster. The meeting opened with introductions and presentation of
objectives and agenda (attached). Lucinda Borneman noted that she is part of the
Environmental Compliance organization, which would not be reviewing the design but
would provide the proper point of contact for the environmental review. Jim Robinson
presented the mechanical portion of the design presentation and system description.
George Vargo presented the electrical portion of the design presentation and described
the Programmable Logic Control (PLC) functions. Items discussed during the briefing
included:

e The design concept is based on having no single point failure modes

* Exhauster shutdown is automatic and designed to fail safe

e Potential ignition sources {including exhauster heater)

*+ The need to have Fire Protection review the design

* The possibility of using an alternative to NFPA classification

* Moving Whittaker cells to the exhauster intake would simplify the design

* The PLC has a watchdog function

* Making the carts identical would simplify operation/maintenance and spares

* Reliability and sensitivity must be considered in the design

+ The schedule goal is for deployment December 31, 1995 (PBI in negotiation)

At the end of the meeting, reviewers were asked to submit RCR's to John Corbett, within
10 working days.
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MEETING MINUTES

sussecT:  Hydrogen Interiock Design Review Briefing II

T0: BUILDING
Distribution N/A

FROM: CHAIRMAN

J. E. Corbett R. J. Blanchard

DEPARTMENT -OPERAT 1ON- COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
Characterization 200E Day 10/24/95 14

The meeting was chaired by Roy Blanchard. A list of attendees is contained on the
attached Roster. The meeting opened with introduction of new participants* and an
overview. The purpose of the second briefing was explained, as the design concept had
changed significantly due to the previous meeting's comments. The major changes were
discussed, including the following:

* Power distribution was changed to make the carts identical

* Fail safe shutdown would be assured due to the power distribution arrangement and
Programmable Logic Controller (PLC) logic/operation

Concerns brought up which were not dispositioned in the meeting included whether any
other gases would need to be monitored (besides hydrogen) and if static build up in the
exhauster flex duct would be possible or acceptable. These issues will be resolved in
the Safety Assessment.

At the end of the meeting, reviewers were asked to submit RCR's to John Corbett, within
10 working days.

* NOTE: John Martell assumed responsibility for the environmental review per Lucinda
Borneman's comment at the previous meeting.

A-3000-480 (10/94) GEFO11
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MEETING MINUTES

sussect: Hydrogen Interlock 50% Design Review Close-out

T0: BUILDING

Distribution N/A

FROM: CHAIRMAN

J. E. Corbett R. J. Blanchard

DEPARTMENT -OPERATTON-COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
Characterization 200E Day 11/16/95 10

This meeting was held to present the close-out of all RCR's written as part of the 50%
design review.

The meeting was chaired by Roy Blanchard and w%s attended by those listed on the
attached meeting roster.

Jim Robinson presented changes to the design based on RCR dispositions. George Vargo
was unable to attend due to urgent matters on another project. His RCR's will be
closed prior to release of the design review report. The only concern brought up
during the meeting was by Nancy Milliken, which was in regards to a rate of rise trip
on initial start-up of the system. Milliken agreed to submit a RCR for Robinson to
close prior to design reveiw report. With no other actions, the meeting was closed.
Copies of all RCR's will be included in the design review report.
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ATTACHMENT 4

Letters and minutes provided as hand-outs
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President
Westinghouse Hanford Company :
Bich]and, Washington ond

Dear Sir:

U.S. DEPARTMENT OF ENERGY ORDER 6430.1A APPLICABILITY FOR ROTARY MODE CORE
SAMPLING PORTABLE EXHAUSTER '

Reference: Letter, R. S. Popielarczyk, WHC to R. E. Gerton, RL, same title as
above, dated December 7, 1983.

The Rotary Mode Sampling Exhauster is designed as a portable unit, taken into
a2 facility for a specific task and then removed. Department of Energy,
Richland Operations Field Office (RL) concurs with Westinghouse Hanford
Company's interpretation of the DOE Order 5430.1A.

I; you have any quesiions, p]easé contact Mr. John M. Clark of my staff on
376-2246. _ _

Sinceredy,

Kenneth T. Lang, Acting Manager
CHB: EMM ' ' Office of Characterization
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Hanford.Company .

P.0O. Box 1970 Richiand, WA 98352

December 7, 1993 ' 9353:75

Mr. R. E. Gerton, Director
Tank Wasta Storage Division
U.S. Department of Energy

Richland Operations Office
Richland, Washington 99352

Dear Mr. Gerton:

" U.S. DEPARTMENT OF ENERGY ORDER £430.1A APPLICABILITY FOR ROTARY MODE CORE

SAMPLING PORTABLE EXHAUSTER .

This letter requests concurrence with Westinghousa Hanford Company's
interpretation of the U.S. Department of Energy (COE) Order 5430.1A as
applied to the rotary mode core sampling exhauster. The core sampling
exhauster is designed as a portable unit and, as such, it will support core
sampling in both the 200 East and West areas.

Westinghouse Hanford Company has interpreted DOE Order 5430.1A as not
applicable to portable systems. This interpretation is based on the
follqwing paragraph from Division 1, General Requirements:

"These criteria apply to any building acquisition, new facility,
facility addition and alteration, and leased Tacility that is
required to comply with DOE 4300.18. This includes on-site
constructad . . . ."

DOE Order 6430.1A defines 'faci1it¥‘ as:

*Buildings and other systems, their functional systems and
equipment, and other fixed systams and equipment installed
therein . . . ." :

The exhauster is a system used in a facility (tank farm); however, it is
not a fTixed system. Rather it is a tool, taken into 2 facility for a
specific task and then removed when the job is complete.

- While not meeting the desfgn mandates of DOE Order 6430.1A, the exhaustar

AN Y

complies with the intent by providing an squivalent lavel of protaction.
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Mr. R. £, Gerton 3333178
Page 2 .
December 7, 1993

Your concurrance with this interpretation of DOE Order 5430.1A is
requestad.

Very truly yours,

R. S. Popielarczyk
Waste Tanks Design Engineering
gmw

RL - R. 0. Puthoff
L. C. Williams
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MEETING MINUTES
susjecT: Flammable Gas Safety Interlock FDC

TO: BUILDING
Distribution ETC-1/3000
FROM: CHAIRMAN
Characterization Equipment Development JD Rebinson/ EH Kohlman
DEPARTMENT -OPERAT ION- COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
Characterization Equipment 3000 - D April 12, 1995 11
Development
Attendance:
TL Moore RJ Van Vleet
JD Robinson GR Sawtelle
EH KohIman NJ Milliken
DB Smet ) EK Straalsund
RH Webb JD Dunks

RA Huckfeldt

—_———— ——ee——eee e —

The subject meeting was held at 7:30 Wednesday morning, April 12, 1995 to discuss the
Functional Design Criteria for the RMCS Exhauster System interlock and it's
applicability to the Mobile Camera safety interlock system.

Tom Moore opened by discussing the purpose of the meeting and to instill in the group
that DOE Order 6430.1A and Hanford Plant Standard, Standard Design Criteria 4.1, Design
Loads for Facilities do not apply to the exhauster and camera systems. The basis for
this is in the fact that both are portable systems, not facilities. There was no
dissention from those present to this interpretation.

The meeting went on to estabiish, up front, that the camera and exhauster system should
have the same criteria imposed on them. It was determined and agreed upon by the
attendees that the two shall be similar with respect to the safety interlock
requirements. With this established, the group then generated the necessary criteria
to be imposed on the systems. The following four items were established as the minimum
criteria: -

1.) The safety control system shall shut down power to electrical components at a

hydrogen concentration no greater than 6250 ppm.

2.) The response time (complete shut down) of the safety control system shall be
less than 1 minute.

A-3000-480 (10/94) GEFO11 4
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MEETING MINUTES (Continued) Page 2 of 1

3.) The safety classification of the safety control system shall be SC 1 for the
' active shutdown of components, as determined by the design engineer. (Note:
SC 1 criteria is defined as no single point failure).
4.) The tank vapor shall be sampled near the potential ignition source, as
determined by the design engineer. (Note: the design engineer will furnish
technical justification for location deviations).

The meeting coné]uded with the intention to revise the FOC using the new criteria as
stated above. The revised FDC would then be applicable to both the camera and core
sampling flammable gas interlocks.

Eric Straaisund also offered his services and facility 10cat1on to Dave Smet to test
the current mobile camera gas sensing system.

A-3000-480 (10/94) GEFO11
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