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Section 1
Functional Requirements Document (FRD)



Sumary

This final reportfor LANL Subcontract 9-XS8-2604- I includes copies of all formal letters,
memorandums, and reports provided by CAG to support the IDS effort in the LANL Test

Managers Office, Las Vegas, Nevada from October I, 1989 through the end of the contract
on December 3 I, 1990. The material is divided into two sections; the Functional

Requirements Document (FRD) andother reports, letters, and memorandums. All

documents are arranged in chronological order with most recent last. Numerous draft

copies of the FRD were preparedand cover sheets for all drafts are included. The complete

text of only the last version supplied (July 27, 1990) is included in this document.
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1.0 INTRODUCTION

I. I Purpose of the Functional Requirements Document

This Functional Requirements Document (FRD) defines the functional requirements necessary for
design of the Integrated Data System (IDS). The FRD (and latest revisions) provides or identifies
other source documents providing IDS functional design requirements to the IDS contractor in
support of IDS design activities. The FRD is an approved Los Alamos National Laboratory
(LANL) document controlled by the LANL Test Managers Office (TMO). Control and updates to
th.eFRD will be managed under appropriate sections of the LANL Quality Assurance (QA)
program. Only LANL reviewed and approved input from participants shall be incorporated into
this document. At this time only a portion of participant requirements have been finalized. FRD
revisions are anticipated as additional requirements are approved to maintain a timely record of
current requirements. As new requirements are identified, interim LANL TMO approved
requirements designated as changes to the FRD, but not yet incorporated into the document, shall
be supplied to the IDS contractor by the TMO and used by the IDS contractor as functional
requirements. The FRD will be revised to incorporate these requirements annually or more often
as required to reflect significant changes in requirements.

I. I. I Documented Requirements

IDS requirements originate from approved Yucca Mountain Project (YMP) and participant
documents specifically concerned with defining IDS functionality or from best engineering
judgments by the TMO, Specific references to approved program documents are included
in the FRD.

1.1.2 Documented Incorporation of FRD Requirements Into the IDS Design

YMP test pmgrarnparticipants are the source of IDS functional requirements. As these
functional requirements are formally approved and distributed by participants, they are
incorporated into the FRD to be used by the IDS contractor as the basis for IDS design.
The IDS contractor shall review, approve, and incorporate all FRD requirements into the
IDS design. The design process shall generate documented design requirements with
specific references to FRD requirements incorporated into detailed design elements. These
design requirement documents shall be developed and revised, as necessary, to reflect the
contents of this FRD and subsequent revisions in a timely manner. The design requirement
documents shall be reviewed and approved by the TMO prior to incorporation into the IDS
design.
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2.0 GENERAL REQUIREMENTS FOR IDS DESIGN

2.1 General Functional Requirements

General functional requirements for the lIDSdesign shall support the following capabilities:

* Collect data from tests located at identified participant test sites, participant computers, data
loggers, and other portable instrument readouts.

• Record and store the collected data in the lIDStest database.

• Transfer the stored data from the IDS to program data centers and users following applicable
LANL and YMPO procedmes.

The IDS is a critical facility for collecting data from ESF site characterization tests. The continuous
nature of the testing program requires particular attention to the following issues:

• Data collection shall be independent of test location and other physical or management issues
and detel"mined only by programmed operating characteristics of the IDS.

• Collected data shall be recorded in on-line storage for participant access and stored in IDS data
archives pending transfer to YMP record centers.

• Data transfers are limited to TMO approved source data and recipients.

• Contint_ous 24 hours-per-day operation shall be provided with automatic data collection from all
designated sensors without operator intervention for normal operation.

• Operational life of the IDS is determined by ESF testing requirements as specified by
participants in testing requirements or facility maintainable life specified in the SDRD (5 years).

• High system reliability is essential to meet testing and operational goals and provide user
confidence in the credibility of the collected data.

• System redundancy shall be considered to protect the system from catastrophic loss of data.
Surface, shaft, and main test level disruptions shall be studied to develop cost effective solutions
to identified equipment malfunction and accidental destruction scenarios.

• Maintenance and operating issues shall be considered to provide a modular design that can be
expanded and installed according to future requirements and construction and testing schedules
without disruption of existing data acquisition activities and subsequent loss of data.

2.2 Project Office Requirements

Direction from the Project Office pertaining to content and implementation of the YMP technical
program that may effect IDS functional requirements shall be directed to participant organizations.
Specific Project Office issues relating to design and implementation of the IDS shall be directed to
the LANL TMO. These items shall be reviewed and approved by the TMO, with the concurrence
of the Project Office, for inclusion in the design prior to incorporation.
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2.3 Program Requirements

The purposeandscopeofthisdocumentistoprovideadditionaldetailforIDS designrequirements
containedinYMP designrequirementsdocuments.CertainDOE andYMP technicalrequirements
shallbeincorporatedintothedesignandoperationalplanningeffectingthedesign.Specific
requirementsidentifiedforinclusionindesignshallbereviewedandapprovedbytheTMO priorto
incorporation.AsdirectedbytheTMO, theIDSdesignshallbeincompliancewiththecurrent
revisionofthefollowingorders,requirements,andprocedures:

DOE orders:

1. 4700.1A Project Management System.
2. 1330 IC Acquisition and Management of Computer Software.
3. 1360. IA Acquisition and Management of Automatic Dam Processing Equipment and Resom'ces.
4. 1360.2A Unclassified Computer Security Program.
5. 1360.3A Automatic Dam Processing Standards.
6. 1360.4A Scientific and Technical Computer Software.
7. 1450.1C Acquisition, Utilization, and Administration of Teleprocessing Services.
8. 1450.2 Teleprocessing Services Program Points of Contact.
9. 5300.1B Telecommunications.

YMP requirements:

YMP/CM-0006 Exploratory ShaftFacility Subsystem DesignRequirements Document (SDRD)
for Title 2, rcv. 1, 3-22-90 or current revision.

YMP QA procedures:

AP-5.IQ ControlandTransferofTechnicalDataontheYuccaMountainProject,rev.0,
3-29-90orcurrentrevision.

2.4 Technical Specifications and Standards

Certain technical requirements referenced in the FRD anddefined by existing specifications and
standardsshall be incorporated into the design. Specific requirements identified for inclusion in
design shall be reviewed and approved by the TMO prior to incorIx)ration. As directed by the
TMO, the IDS design shall be in compliance with the current revision of the following
specifications and standards:

I. IEEE 488.1-1987 Standard Digital Interface for Programmable Instrumentation.
2. IEEE 488.2-1987 Standard Codes, Formats, Protocols, and Common Commands for Use

with ANSI/IEEE 488.1-1987, IEEE Standard Digital Interface for
Programmable Instrumentation.

3. EIA-422-A Electrical Characteristicsof Balanced Voltage Digital Interface Circuits.
4. EIA-232-D Interface Between Data TerminalEquipment and Data Circuit-Terminating

Equipment Employing Serial Binary Data Interchange.
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3.0 SPECIFIC REQUIREMENTS FOR IDS DESIGN

3.1 Functional Analysis

This analysis characterizes the Exploratory Shaft Facility (F..SF)IDS as a datamanagement function
providing participant testing organizations and the Yucca Mountain Project Office (YMPO) with
high quality,defensible test data supporting ESF licensing. The analysis is based on the mission
of the IDS to acquire, record, control, and distribute site characterizationtest data.

The functional analysis is composed of an annotated graphical representation of logical and
essential elements of the overall IDS requirements for design. Elements are displayed in an
inverted tr_ewith the highest level activity (or most general concept) located in the top-most
position in the diagram. In some cases there is insufficient information to generate furtheranalysis
or specific system requirements. In this case, the analysis is terminatedawaiting further details to
be included in a later FRD revision.

Each element is graphically represented to indicate function and the position of the element in the
analysis as follows:

• Heavily outlined boxes are terminal elements of this analysis. The text description of the
function usually includes additional information to supplement the single word or phrase
contained in the box.

• Rounded corner boxes are the lowest level descriptive element and always have additional text
information to supplement the single word or phrase contained in the box.

• Shaded boxes are not included in the representation of the identified analysis tree segment.

• Graphic blocksare numberedin a uniquesequencenotrelatedto FRD documentsection
numbering.This graphicnumberingsystemisusedthroughoutthedocumenttomaintaina
consistentgraphicblock reference.
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3.2 Detailed Analysis

Detailed analysis continues the expansion of the high level conceptual elements into more specific
concepts and categories. In this phase of the analysis, all branches of the tree diagrams terminate,
indicating that this branchof the analysis is complete or there is insufficient information to
continue. Specific requirements, resulting from the analysis, are included in the text portion of this
section.

Each element is graphically represented to indicate function and the position of the element in the
analysis as follows:

• Lightly outlined boxes are subject to continued expansion throughout the analysis to produce
more fundamental functional requirements. The text description of the function is often limited
to the single word or phrase contained in the box.

• Heavily outlined boxes are terminal elements of this analysis. The text description of the
function usually includes additional information to supplement the single word or phrase
contained in the box. Furtherexpansion of these elements will be partof IDS contractor design
activities.

• Rounded corner boxes are the lowest level descriptive element and always have additional text
information to supplement the single word or phrase contained in the box. Furtherexpansion of
these elements will be partof IDS contractordesign activities.

• Shaded boxes are not included in the representationor description of the identified analysis tree
segment.

• Italic text section headings indicate specifications related to tem_al boxes in the analysis.

• Graphic block number references in parenthesis follow each document section title. These
graphic numbering references are used to maintain a consistent graphic numbering system in
each section of the FRD.
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3.2.1 Acquire (1.1)
The IDSshall acquiredamfromparticipanttests andsupportingdamsources to document
YMP testingactivities. To supportdataacquisition,the IDS design shallprovideforan
expansionof monitoredchannels,processing,and storagecapabilitiesby 200%to
accommodatepossible increasedrequirementslaterin the testingprogram.The actual
numberof data,excitation,digitalI/O,andcommunicationschannelsimplementedshall
be determinedfrcmntestingreq_ts andincreasedbya fixedpercentagedetem_ed
fromcost benefitstudiesto accountfor neededspareandcontingenton-lineexcess
capacity.IDS comlxments shallmakeanalog-to-digitalconversionof test instrument
analog outputsignals. Instrumentexcitationshallbe providedbydigital-m-analog
conversioncomponentsasrequired.All memsmementsshallbe traceableto theNational
Instituteof StandardsandTechnology(NIST)andshallmaintainparticipantreq_ts
for accuracyandresolution. .........

Provisionfor formattedclamentryfromIDS compatibletapesanddisks andnetworked
participantcomputersshallbe provided.Damtransferfromterminals(manualdam
entry),communicationsnetworks,computersystems,controlI/O equipment,and
participantdataloggersandportabledamacquisitionequipmentshallbe supportedby
appropriatenetworkinterfacesandIEEE-488,RS-232, and/orRS-422 dam
communicationportsas needed. Communicationrequirementsfor participantdata logger
andportabledataacquisitionequipmentshallbe specifiedafterparticipantequipmentand
softwarehasbeen identified. All digitaldatainterfacesandtransmissionprotocolsshall
be specifiedbythe IDScontractorunless theyarean integralpartof participantequipment
hardwareand/or software. _....... .+

3.2.1.1 CollectTestData(1.1.1): TheIDS shallcollect and processallrequireddata fromthe
participanttestingprogramsincludingcheckouttests, installation/acceptancetests, and
operationaltests in ExploratoryShaft#1 (ESI) andExploratoryShaft#2 (ES2),Upper
DemonstrationBreakoutRoom(UDBR),MainTestLevelDemonstrationBreakoutRoom
(MTLDBR),MainTestLevel (MI'L),andotherESF testingareasidentifiedas thetesting
programdevelops.

3.2. I. I. I SNL Tests (1.1.1.1): Detailedtest requirementsfor SNL testsareshown in
Section 3.3.1.

3.2.1.I.2 USGS Tests (1.1.1.2): Detailedtest requisen_ntsarefor USGS testsare
shown in Section 3.3.2.

3.2. I. 1.3 LANL Tests (1.1.1.3): DetailedtestrequirementsareforLANL tests are
shown in Section 3.3.3.

3.2.1.1.4 LUVL Tests (1.1.1.4): Detailedtest requirementsarefor LLNLtestsare
shown in Section 3.3.4.

3.2.1.1,5 Test Common Data (I,1.1..5: Testcommondataconsistsof environmental
measurementsfor supportof allparticipanttestingprograms.LANL
CommonDam Testswill includedrifttexture andhumidityandrock
backgroundtemperatures,in and/oroutof the ESF.These testsarcreferenced
in Section 3.3.4. In adclJ.tiontheIDS shall storeparticipantsuppliedsurface
weatherdata.
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Figure 3.2.2
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3.2.1.2 Collect Supporting Data (1.1.2): The IDS shall collect and process all required dam from
supporting data sources including IDS configurations and test configurations, including
instruments,configurationsfor participantcomputers,controllers,andauxiliary
equipmentlocatedin ExploratoryShaft#1 (ES1) andExploratoryShaft#2 (ES2), Upper
DemonstrationBreakoutRoom (UDBR), Main TestLevel Demonsu'ationBreakoutRoom
(MTLDBR), Main TestLevel (MTL), andotherESF testingareasthat may be identified
in the testingprogram.

3.2.1.2. I SystemConsqguran'onInput (1.1.2.1): IDS systemconfigurationchange
information includingIDS status,equipmentlists,location,removalor
replacement,calibration,inputchannelassignments,measurementrange,
wiring information,andcommentsshallbe enteredfrom data tapesor disksor
manualdataentry.

3.2. 1.2.2 Ins_Ument Consq&uJ'ationInput (1.1.2.2): Test instrumentconfiguration
changeinformation includingtest identification,status,startandstoptimes,
instrumentandequipmentlists,relocation,removalor replacement,
instrumentscantime, scanrate,calibrationhistory,measurementrange,alarm
level,andcommentsshallbe loadedfrom tapeor disk,or from data logger
andportableequipmentinterfaces,or manualdata entry.

3.2.1.2.3 Installm_onTests (1.1.2.3): The IDS shallbecapableof collectingall data
from checkouttests,in-sirecalibration,installation/acceptancetests,and test
instalmentdataduringinitial installationandoperationsandmaintenance
activitiesprior to thestartof routinedamcollection.

3.2.1.2.4 ID$ CommonData (1.1.2.4): IDS commondata providesverificationof IDS
performance.The ID$ shallbecapableof collecting all commondataitems
from ID$ equipmentandresourcesincludingAC mainspowersupply,
standbypower supply,processorpower supplies,processingequipment
status,equipmenthousingtemperatureandhumidity,thermocouple
references,andstandardIDS I/O referencesignals.

3.2.1.2.5 Performance Event Logs (lJ 2.5): Malfunction occurrences and all system
diagnostic analysis results shall be entered into system performance event logs
from IDS processors or as manual data entry. The data shall be identified by
time, date, system interface or component identifier and contain sufficient
descriptive information to identify a specific event from other similar
occurrences.
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Figure 3.2.3
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3.2.1.3 Manual Data Entry(1.13): The IDSshall supportmanualinputof test data,
configurationdata,andtextitemsfzomterminalslocatedneartestsites,in participantuser
areas,IDS operationsandmaintenanceareas,remotecomputers,dataloggerinterfaces,
andotherportableinstrumentreadoutsfortests.Manualdataentryshallbesubjectto
useraccessrestrictionsestablishedbytheTMO and/orparticipants.Manuallyentered
dataand/ordatafilesshallincludedatavalue,acquisitiontimeanddate,andsou_,ceID
(seeSection3.2.2.1.1forsourceID description).TheIDS shallstoremanuallyentered
datafilesas-isfordataentryrecordsandorganizethedatain standardID,qformatbased
onacquisitiontime,dateandoriginatingtest.Verificationof manuallyentereddatashall
beprovidedbyparticipantsandstoredwiththedata.Manualdataentryactivits,records
shallbemaintainedin IDS datastoragetodocumentmanualdataentryduringthelifeof
the system.
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Figure 3.2.4
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3.2.1.4 Transfer (1.1.4): Digital data transfer from tem_als, communications networks,
computer systems,controlI/O equipment,damloggers,andportabledataacquisition
equipmentshallbesupportedby computernetworkinterfaces,IEEE-488, RS-232,
and/orR5-422 datacommunicationportsasneeded.Connectionzequirementsfordata
loggerandportabledam acquisitionequipmentto IDS I/O interfacesshallbe specified
aftertheparticipantequipmentandsoftwarehasbeenidentified. All digitaldam
transmissionprotocolsshallbe specifiedbythe IDS contractorunlessthey arean integral
partof participantequipmenthardwareand/orsoftware.

3.2.1.4.1 RawData (1.1.4.1): The IDS shallprovidefor thetransferof raw datafrom
participantequipmentinterfacesto IDS I/O interfacesand subsequentlyto ID$
processingequipmentandfinally to storage.Processinggeneratesraw digital
data from participant analog input signals producing a scaled engineering unit
often unrelated to the parameter of interest. Raw data may also be in the form
of digital data (conversion from analog to digital data and/or processing, if
any, occurred outside of the IDS) representing the first occurrence of this data
item in the IDS.

3.2.1.4.2 Protocol Control (1.1.4.2): The IDS shall provide data transferprotocols or
methods that insure successful, errorfree data transfersbetween ID$
modules, subsystems, and across datacommunication networks. Transmitted
data shall be retained in the transmiuing module or sub,stem until an error
free data transfer has been co_

3.2.1.4.3 Intercotmectio_ (1.I.4.3): Participantdata signals routed to the IDS shall
originate at spe:ifically identified participantequipment interface wiring
connections. Transfer of analog signals from IDS to test equipment
(instrument power and sensor excitation) and analog signals from test
equipment interfaces to IDS equipment shall utilize wiring characterized for
cable type, shielding, routing, and protection to maintain specified signal
accuracy and resolution requirements. Wiring and equipment on the
participant side of this interface are the responsibility of the participant.
Routing of data andinstrument signals to and from the IDS shall be
accomplished as follows:

• Participants shall provide test equipment including instruments, placement
and/or installation, connection, and wiring from participant equipment to
the participantequipment interface. E_ch signal connection point in the
interface shall be uniquely identified in participant documentation with
designator and functional description.

• ID$ shall provide theparticipant equipment interface equipment unless the
interface is an integralpart of participantequipment.

• IDS shall specify wiring connections, routing, protection, cable type, and
shielding from the pmicipant equipment interfaces to IDS I/O interface
equipment and subsequent IDS equipment. ......
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3.2.2 Process (1.2)

3.2.2.1 Control(1.2.1)

3.2,2.1.1 Identify(1.2.1.1):TheIDS shallprovidefor automaticsourceidentification
(sourceID) of testrelateddampriortostorage.ThesourceID shallbeused
to referencerelatedconfigurationinformationneededtoidentifyassociated
tests,dataconversionfactors,IDS systemandinstrumentconfigurations,
measurementequipmentcalibrationhistory,performanceeventlogs,anddata
processing history,

3.2.2.1.1.1 SroredOam ContainsTime& Instrument Source ID (I _2.1.1.1):
Storeddamshall include datavalue,time anddate,andsource
ID. TheIDS shalllogicallyorganizeacquireddatabasedon
acquisitiontime,date andoriginatingtest.

3.2.2.1.1.2 DamTlv_ng References Synchronized (1.2.;.l.2): AIIIDS
systemandsub-systemclocks shall be synchronized.Dam
timingreferencesshall betraceableto NIST,recordedto the
nearest0.1 secondwith anaccuracyof :1:1.0secondbetweenall
dataitems. IDS timestandardsynchronizingsignalsshall be
distributedto surface,shaft,and MTLIDS equipment. Coded
timingsignals in RS-232 and/orRS-422 format(year,month,
day,hour,second,andtenths-of-second)and IRIG-B format(I-
KHz tonemodulatedat 100pps)shall be distributedto ESF
participantsat the surfaceandMTLfor their use asevent timing
standards.

3.2.2.1.2 Protect(1.2.1.2):. Access to all IDS testdatashall be read-onlyand subject
touseraccess restrictionsestablishedby theTMOand/orparticipantPls.
Verificationof manuallyentereddatashallbe providedby participantsand
storedwiththedata.
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3.2.2.2 Data Conversion (1.2.2): The IDS will provide QA Level I dataconversion for lOS
common data only. The IDS shall provide processor capacity and storage to
acconm_odate data conversion processes andconvened data items on-line and in
permanent archive storage. Participantrequiren_nts for alarm monitoring and test
evaluation at the ESF may requireadditional data conversions not yet identified. All
convened data shall be clearly marked andnoted in dam files.

3.2.2.2. l Data Conversion Algorithms (1.2.2.1): Data conversion algorithms shall be
incorporated in IDS software ts requiredto meet specific conversion
requirements. Dam conversion algoflthms shall be provided by IDS and/or
participantsand approved by the TMO before beinginstalled and used. Once
approved, such algorithms shall be installed in non-voladle memory (i.e.,
write protected hard disk) on the appropriateprocessor.

3.2.2.2.1.1 Converted Damltems (1.2.2.1.1): Data conversion shall utilize
copies of raw data as input to algorithmic procedures and
produce new dataitems and files. The IDS shall automatically
convert raw data to new data items with units, accuracy, and
processing extent specified by participantrequirements, test
procedures [TBD by participants u test designs are completed],
andby the IDS contractor for IDS common data.

3.2.2.2.1.2 Converted Data ID (1.2.2.1.2): Convened data shall be
identified with acquisition time, date, converted value, source
identification, and a converted data flag.

3.2.2.2.2 Data Format Conversion (1.2.2.2): Data generated external to the IDS and
supplied for inclusion in the IDS test database shall be entered into the IDS in
an IDS specified format. When the IDS must modify the format of the
entered data to meet IDS data storage format requirements, the data format
conversion shall use participantand/or IDS contractor supplied format
conversion algorithms approved by the TMO prior to inclusion into the IDS.

m



IDS FRD, vl.i
WO5 1.2.6._,.4 Pqe 24 of 52 Fri, Jul 27, 1990

Figure 3.2.7

Process
TestControls

•I _.o

Test Controls
1.2.3

i ......



IDSPRD. vl. i
Fri,.[ul27. 1990 Page25of_2 WBS 1.2.6.8.4

.,a.ll

3.2.2.4 Test Controls (1.2.3): No requirements for IDS control of test parameters arecurrently
identified. IDS test control functions shall be defined by participant requirements.
Adequate system flexibility shall be incorporated into the design to allow test controls to
be added to the IDS later in the testing program. Three control modes have been
identified:

• IDS supplies on-line and/or stored data to participant equipment Participant
equipment processes this dam to generate test data that is passed back to the IDS.
The IDS applies the control dam to test controllers.

• IDS processes on-line and/or stored data and/or participant supplied data to
generate test control data that IDS applies to test controllers.

• A combination of the first two control modes.

IDS control signals shall be generated with a minimum specified delay between the
recognition of a control function requirement and transmission of the test control data to
the test controller. 1DS data entry effecting test controls shall be restricted to that received
from participant equipment interfaces or manual data entry subject to user access
restrictions. Test control algorithms used by the IDS shall be provided by participants
and/or the IDS contractor and approved by the TMO prior to inclusion into the IDS.
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3.2.3 Store (1.3)

3.2.3.1 On-Line (1.3.1)

3.2.3.1.1 Recent Data Available On-Line (1.3.1.1): The IDS shall provide storage for a
minimum of the most recent 30 days of test data, configuration status, IDS
component and instrumentcalibrationdata,andperformance event logs in the
on-line database, Dam shall be retained in on-line storage for a minimum of
30 days after test completion. Removal of data f_om the on-line database shall
be approved by the test manager andbe determined by available storage
requirements and participant needs for continued on-line dam access. Copies
of all damremoved from the on-line database shall be part of a preexisting
archive dam set.

3.2.3.1.2 Data Retrfeml Response Tlme(l.3.1.2): Dam reu'ievalresponse time is of
primary importance. On-line data shall organized in an efficient manner for
data access using natural-language, query-by-example, graphical interfaces,
and/ormenu inquiryfunctions.............

3.2.3.2IDS DataArchive(1.3.2):IDS shallprovideanarchivedatabaseincludingrawand
converteddata,systemperformancelogs,systemandinstrumentconfiguration,
calibration records, and performance event logs for the operational life of the IDS. The
archive will provide continuity for IDS operations and participantdata access during IDS
operation at the ESE IDS archive data storage on non-volatile media shall be
accomplished within 2 hours of acquisition during normal operation. In the case of
computer or system failure prohibiting normal archive functions, subsystem backup data
shall be archived on a priority basis when normal operation resu_. Archived data files
shall be organized in an efficient manner for data access using space efficient methods and
algorithms.

3.2.3.2.1 All Data Available Off-Line (132.1): The IDS shall provide physical storage
for archive database media at the test site, readily accessible to the surface IDS
computer facility for timely retrievalof archive data.

3.2.3.2.2 Permanent Record Media for Data Archive (132.2): Of primaryimportance
is the production of permanent archive records using storage rn_ia
particularly suitable for long term data storage with minimum maintenance.
Appropriate media storage management shall be provided to prevent
corruption or loss of data.

3.2.3.2.3 Space Efficient Physical Storage (1.3.23): A secondary consideration is that
the archive media itself be compact to minimize on-site physical storage
requirements and aid in efficient and promptretrieval of archived data.
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3.2.3.3 Backup (1.3.3): The IDS including all subsystems shall provide storage of all data files
on non-volatile media (i.e., magnetic disk drive or battery backed RAM memory) as a
routine pan of data processing. I/O data files shall be processed to this nonvolatile media
without delay or undue accumulation in volatile storage (ordinary RAM memory).

3.2.3.3. I Nonvolo, tile Backup (1.33.1): To protect against loss of critical data due to
mass storage failure, data files shall be wrinen to a non-volatile backup unit
(i.e., another "shadow" drive, tape, or other suitable media) as often as
practical and no lessthanonce per day.

3.2.3.3.2 Manual Data Retrieval (1332): The IDS shall provide for rnanualdata
retrieval from subsystems during a system network failure or for diagnostic
purposes. Each subsystem shall provide a removable secondary backup unit
or backup media and/or pr_sions for writing the contents of backup storage
to a portable tape or disk drive. Inaccessible or limited access subsystems
(i.e., in the shaft) shall have backup capacity to store data for a minimum of
30 days before the oldest data is overwritten with new data.
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3.2.4 Access (1.4)
User access to on-line and archivedam shall be read-only to I:=otectdam integrity. Data
shall be organized in an efficient manner for dataaccess and use nann-al-language, query-
by-example, graphical interfaces, and/or menu inquiry functions. All data access shall be
subjectto useraccessrestrictions.

3.2.4. I RoutineTransfers(1.4.1)

3.2.4. I. I Project Record centers (1.4.1.1): A copy of the archive test database or the
currentupdate to the database shall be distributed to project record centers
identified by the TMO for validation and storage as partof permanent project
records. This distribution shall occur within I0 days of acquisition. The data
format shall be LANL data transferformat. Transfers to YMPO shall be in
compliance with QA procedure AP-5.1Q

3.2.4.1.2 Participants & Evaluators (1.4.1.2): A copy of archive test database
information shall be distributedto participants and/or technical evaluators as
directed by the TMO. Distribution shall be accomplished throughphysical
delivery of storage media and/or printedtext as required. The r_s shall be
LANL data transferformat or participantrequested formats where they are
available on IDS equipment. Unless approved by the TMO and participants,
each participant or Pl receives only their test data.

3.2.4.1.3 Others (1.4.1.3): The system shall accomn_ate Controlleddistribution of
archive test database information to specified other agencies as authorized by
the TMO. Distribution shall be accomplished throughphysical delivery of
storagemedia and/orprinted text as requiredby p_ticipants. The records
shall be LANL data transferformat or participantrequested formats where
they are available on IDS equipment. Uncontrolled distributionof data shall
be accomplished by methods listed above and IDS network access, modem,
and/or other telecommunication links specifically identified by YMPO.

3.2.4.2 On-Line (1.4.2)

3.2.4.2.1 Display, Print, & Plot (1.4.2.1): The IDS shall respond to on-line monitoring
inquiries related to tests in progress and completed tests including on-line test
database and archive test database information. The IDS shall provide
software, printers, and plotters to display, print, or plot user-defined reports
in response to on-line inquiries related to on-line or archive database
information, or IDS periodic reports. Plots shall be generated in a timely
manner using black-and-white andcolor 300 dot-per-inch resolution laser
printersand multi-color pen plotters with a resolution of 0.002 inch.

'

3.2.4.2.2 Periodic Reports (1.4.2.2): At monthly intervals, the IDS shall automatically
prepare permanent record summaries of calibration, maintenance,
configuration status, andinstrument status anddistribute to IDS archive
storage, the TMO, and requesting participants.

3.2.4.2.3 Report File (1.4.23): The IDS shall route the summary reports discussed in
3.2.4.2.2 to TMO identified project record centers on a monthly basis for
validation and filing as permanent project records.
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3.2.4.3 Security(1.4.3) Computersecuritymeasuresshallbeusedtoinsurethatunauthorized
personnelcannotgainaccesstoID$ computersforanypurpose.AccesstoID$
computersshallbecontrolledtopreventauthorizedorunauthorizedusersfromgaining
access to computersanddatafiles andwillfullyand/ornegligentlyalteringor destroying
data Computeraccess securityproceduresshallbeconsistentfor all local (F..SFuserand
O&Mterminals)andremote(modemandothertelecommunicationlinks)communication.

3.2.4.3.1 User Access Restrictions (1.43.1): Authorizedusersof the IDS shallinclude
participantpersonnel,1I)5 designpersonnel,and IDSmaintenanceand
operations(O&M)personnel.User access levels shall be assigned by the
O&Msystemmanagerafterapprovalby theTPO. Participantaccess toall
IDS damshallbe read-onlyforexistingdatafiles. Dataentryshallbe in the
formof records,files, or dataset mmsfers. All IDS access shall be subjectto
individual useraccessrestrictionsincluding"access group"thatidentifiesdata
setsavailableto a particularuserand"access level" thatlimits accessiblefiles
in a particulardataset. Access groupandlevels shallbe establishedand
approvedby theTMO andincooperationwithparticipantPls forparticipant
personnel. Useraccess activityrecordsshallbe maintainedin IDS dam
storageto documentdata I/O duringthelife of the system.

3.2.4.3.2 Manual Data Entry (1.432): Manualdata entryshallbe subjectto user
access restrictions.

3.2.4.3.3 Identify Authorized Users (1.433): Computeraccess proceduresshall
utilizeeffective techniquesforidentifyingauthorizedusersandpreventing
unauthorizedconnections. Methodsselectedshallbe consistentwithefficient,
semi-automaticlog-on processesinvolvingminimaluserinteraction.
Traditionalmethodsutilizingsimpleauthorizationchecks,passwords,and/or
dial-backto authorizedtelephonenumbersas primarysecuritymeasuresare
not acceptablefor thistask. An exampleof anacceptablesecureaccess
methodincorporatesuseridentificationhardwareincludingactivepersonal
numbergeneratingcardsandinterfaces. Usersgain access to the computer
system forregularsign-onwhen the correctpersonalidentificationnumberis
enteredat theremoteterminalcardreaderinterface.Thesenumbersare
generatedperiodically(on theorderof one perminute)by theactive cardin
thepossessionof theuserdesiringremoteaccess. The enterednumberis
checkedby interfaceequipmentat thecomputersite thatduplicatesthe
numbersgeneratedby the usercard. If a matchoccurs,access is allowed and
the regular sign-onprocessbegins. Repeatedidentificationnumber
mismatcheslock out the attemptedaccess.
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3.2.5 Monitor System {|.5}

3.2.5.1 Maintain Status (1.5.1)

3.2.5. i. 1 Comprehensive List of Instruments (1.5.1.1): The IDS shall maintain a
currentand historical listing, by part number and serial numberor unique
identifier,of all instrumentsmonitoredby theIDS. Identicalreq_ts
applyto checkouttests,insudladon/accepumcetests,andoperadoul tests.All
test instruments shaft be crou-tefeRnced to applicable test activities. Teat
instrument statusinformation shahbe accessible on read-only basis using
natural-language database inquiry functions. Access to in_t fist input,
updates, and status shall be subject to user access reslxicdons.

3.2.5.1.2 lnstntment Interfaces (1.5.12): The 1DS Shall maintain a cunent list of
uniquely identified instrungnt interface or IDS input/output channel numbers
or other identifiers, for all system interfaces. Identical requirements apply to
checkout tests, installation/acceptance tests, and operational tests. ID$
instrumentInterfaces shall be cross-refertnced to associated tests. The time
anddate of IDS instrumentinterface change of status from inactive-to-active
and active-to-inactive and associated user comments shall be recorded. Test
instrumentinterface lists associated with individual tests shall be accessible on
read-only basis using natural language database inquiry functions. Access to
interface lists, updates, comment input, and status shall be subject to user
accessrestrictions.

3.2.5.1.3 ID5 Configuration (1.5.1.3): The [DS shallmaintainanactively updated
listing of all IDS instrument interface and damconversion components,
external interconnections, andoperating software version. Change input to
[DS configurationdatashallbe subjecttouseraccessrestrictions.

3.2.5.1.4 Local Area Network (1.5.1.4): The [DS shallmaintainanactivelyupdated
listing of IDS local areanetwork (LAN) activity including the status of archive
processors,data acquisition nodes,participant nodes, user access, and
interfaces to other networks. Change input to IDS LAN configuration shall
be subject to user accessresu'icdons.
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3.2.5.2 Malfunction Alarms (1.5.2)

3.2.5.2.! IDS Malfunction Alarm (1.5.2,1): The IDS shall include dtagnmdcs capable
of detecdn$ malfunctions in I/O signal converters andcridcal processor
functions and shall provideanalarmatspecifiedsysteminterfacesto alert
users and IDS operations and maintenanc_ personnel.

3.2.5.1.2. ! Malftmction Definition (I.5_.I.I): The [DS shall monitor
signal converter I/O hardwareandprovide standardized
converterinputsignalsto determineconverterpe_onnance.
Processorhardwareandsoftwarediafptosdcsshallberunat
prescribed intervals u appropriateto verify system performance.
The resultantdata fi'om these tests shall be screened atpdnst
established reference values approved by the TMO to detect
errorsor malfunctions.

3.2.5.1.2.2 Perfornumce Event logs (l J.2.1_): Malfunctionoccurrences
and all system diagnostic analysis results shall be entered tnto
system performance event lop Identified by time, date, interface
or component identifier andcontaining sufficient descriptive
information to identify a specific event from other similar
occunences. Perfommco event log tnfmmdon shall be
accessible on read-only basis.

3.2.5.1.2.3 ID$ MaOhncdon Alarm Interfaces (1.5".2.1.3): The IDS shall
automatically printand provide on-screen malfunction alarm
messages at selected terminals andprinters. The alarmmessage
shall include dineanddate and shall identify the effected
equipment or software. Historical alarm messages shall be
available on demand from any system terminal.

3.2.5.2.2 InstrumentMalfunction Alarm (1.5.2.2): The IDS shall detect gross
instrument malfunction(i.e., openor shorted instrument wiring, noresponse,
and/or out-of-range data) as required by Pls a_. provide an alarm whenever
such malfunc.tions aredetected. Identical reqmrements apply to checkout
tests, installation and acceptance tests, and opcrafloaal testa.

3.2.5.2.2.1 Mal./'uncttonDefln_n and Location (I.5.2 _.1): The IDS shall
monitor instrumentoutput and screen it against reference values
provided by participanmu an indicator of gross instrument
malfuncdonL The IDS shall identi_, specific tnsmunents, test
identification, andlocation by auanation with a particular
instrmnentsource ID. i

3.2.5.2.2.2 Instrument Malfunction Alarm Interfaces (1.5 ,7_ ,2):
Instrumentmalfunction events shall be recorded in a

._,.'rf.c_.m_ance event los. Entries shall _ identified by instmnent
ldendfler, time, date, and malfunction identifier. The IDS shall
automatically printand provide an on-screen instrument
malfunction alarmmessage at Maintenance,systemoperator,
and effected test terminal interfaces. The alarm message shall
include instrument identifier, time, date, malfunction identifier,
and the associated test identifier.
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3,2.6 Operate (1.6)

3.2.6.1 Relloble Opera_Lon(1.6.1): The IDS shahprovideareliable,costeffectivedamacquisition
system.A detailedstudyshallbemadeandapprovedbytheTMO to determinethemost
effectivetradeoff forreUability,us_ requ_ts, andcostetTecdveness.This studymust
investigatebasicreliabilityrequirementsbasedon pmlicipantrequkemea_ zeUablHtyand
time for repairs of standardcommercial equlpmem, the use of highly reliable components,
preventive maintenance schedules, redundant sub-system& operating life of the IDS, and
other relevant issues as they are identified during development of the YMP test pmgrmn.
Reliability studies shall be performedto characterizeoperational IDS modules based on
tesdng requirements. Of primaryimportance is the quality of the dataproduced by the IDS.
Operational reliability shall be related to individual testing requ_ts. For example;

• tests with high data rates (i.e., I sample per minute) have different operational reliability
requirements than lower data rate tests (i.e., I sample per day),

• recording data in the archivecould be delayed for days (due to system failure) with no
functional impact if a complete data set existed in subsystem storage.

3.2.6.2 Unauended Operation (1.6.2): The basic design of the IDS shall provide unattended
automatic datacollection undernormaloperating conditions. Ab_ conditions shall
initiate an automatic set of procedtmresto detect, report,and log the abnormalconditions in
the operationperformanceeventlogs. Where operatorinlervendonor assistanceisneeded,
automatic annunciators and telephone dialing equipment will deliver prerecordedmessages
to identify the level of the abnormalityand alerton-call n_tenance and testing personnel

!

3.2.6.3 Maintenance and Operations (1.6.3): The ba_ design of the IDS shall consist of sub-
systems, components, and functional elements that can be maintained on a regularly
scheduled basis. Maintenance strategies shall be studied to provide the most useful and
cost effectiveprogram consistent with system reliability goals. Based on cost effectiveness
andreliabilitygoals,componentsshallbe servicedbyon-siterepairand/orexchangefor an
identicalfunctionalunit thathasbeenacceptedintothe[DS configurationasan available
replacement.Mainframeandmini-computersshallbe maintainedby on-sitevendorservice
personnelwith a guaranteedresponsedineconsistentwith thesystemreliabilitygoals. All
equipmentcalibrationshallbe traceableto NIST.

3.2.6.3.1 Mainteno.nce& Operation Manuals (1.6.3.1): Maintenanceandoperations
manualsshallbeprovidedfor all [DS equipmentduringdevelopmentacceptance
tesdng.After final approval,thesemanualsshahbe controlleddocuments
updatedasnecessaryto providecurrentinformationto operetta%maintenance
personnel,testingteamsandotherparticipants.

3.2.6.3.2 ProvideData llO Terminalsand RemoteAccess (1.63 _): DamllO tem_als
shallbe providedfor participantand[DS personneluseasneededthroughout
the ESF. Locations shall be determined by _'pant andIDS maintenance
and operations req_ts. The system shall mplXm 32 simultaneous local
user terminals or compatible connectionswithmaximum datatransferratesof
9600 baud. The system shall support two high speed (29600 baud) and two
low speed (2400 baud) modem based communicadons links including dam
error correction. Remote, modem based data communications shall be
restrictedto damtransmittedto and/orreceivedhorn specificuseroriginating
locations,subjecttouseracce,ssrestrictions.
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3.3 Participant Test Functional Requirements

IDS functional requirements in thb secdon are derived from participanttestdocumentationdetailed
in Appendix A, References. Specific documented so_ces of requirements for each test ate
included u references to Appendix A item number& These AEpendix A item nurabe_ (and
additional derails) are shown in panmthesis following "P_t Sotm_ Dcx:mnmt" located
below each test title. Additional information and _w related to listed tequitemmls for each
test are included u ref_es to Section 33.5, Par6_pa_ Requirement No_e_ Jim numbers.
These Section 3.3.5 itemn_,_ ate _J_wnin pm_.nthesbfollowing"See Notes" kx:atedatthe
end of each test requirement section.

i

3.3.1 SNL Tests

I. SHAFT CONVERGENCE TEST (3 tests la-Shaft)

RequirementSource Document(2, EnclosurePP-2-3):

In_ument ChannelType Channeb Range AcoJra_ Resolution ScanRaw

Muitipoint Borehole _le 108 0.05 to 70 mVdc :!:50IxV,k 100ttV(k: !/180 sec
Extens(_neter ExcitationVoltage 108 0 to 20 Vdc :!:50IJLVck: 100ltVdc Continuous

OutputVoltage 108 0 to20 Vtk :1:50ttVdc 100IxVdc 1/180sec

Bonnie Defomuuioa ExcitationVoltage 2 0 to 3 Vdc _lJLVdc 100trY(k: Coatineoes
Gage OutputVoltage 2 0 m 200 trY(k: :1:50IJLV(k: 100ItV(k: 1/180

TapeEx_mseme_ Logging File 18 NIA N/A N/A N/A

HydraulicPre_mneCells Logging File 18 N/A N/A N/A N/A

Contmb 2

TotalChannebfor3 Tests: 366

SeeNo_ (ll. [2!

t

!
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2.DEMONSTRATION BREAKOUT ROOMS "IF.ST(2tests,IearlsintheUDBR & MTLDBR)

RequirementSoun:eDocument(2,Enciosu_pp.4.5):

Instrument Channel "Pype Chamw3s Range Agxazr'ag7 Resoludon Scan Rate

RockBolt LoadCell _le 70 0.05 to 70 mVdc _0lxVdc 100rtVek: 1/180sec
ExcitationVoltage 66 0 to 5 Vdc :t:_0ILVdc 100pVdc Continuous
Output Voltage 66 0 to 12mVdc _:_0pVdc I00pVdc 1/180_ec

MultipointBorehole Thermocouple 90 0.05to 70 mVdc _ lIVdc I00pLVdc 1/180sec
Extcnsometer Excitadon'voltage180 0 to 20 Vdc :l:50pVdc I00ltVclcCondnuous

Output Voltage 180 0 to 20 Vdc :t:_Op.Vdc 100 ptVdc 11180sec

TapeExten.sometm" Logging File 22 N/A N/A N/A N/A

Seismic Refraction Logging File 13 N/A N/A N/A N/A

Rcdundnncies lO0
w

/

TotalChannelsfor 2 Tests: 787

See Notes[1]. [2]

: . J

i
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3. SEQUENTIALDRIFTM]IqlNGTEST (M'_)

RequirementSourceDocument(2,Enclosurepp.5.7):

Insmsmcm . , ,ChemType,,, laaSe .*====y ResolutionScan
Multipoint Bcrehole _le 17,8 0.05 to 70 mVdc _ pVdc !00 pVdc 1/'1-80see
Extcmometcr ExcitationVoltage 252 0 to 20 Vdc 40 pVdc 100pV_ Continuous

OutputVoltage 252 0 to 20 Vdc :1:50p.Vdc I00 uLVdc 1/180sec

BomholeStressMeter Thermocouple 36 0.03 to 70 mVdc 40 ttVdc 100ttVdc 1/180 sec
ExcitationVoltage 36 0 to 15 Vdc 40 ttVdc 100ttVdc Continuous
OutputVoltage 36 0 to I Vdc +_.50ttVdc 100ttVdc 1/180sec

BareholeDeflectometer Logging File I N/A N/A N/A NIA

RodExtensometer LoggingFile 1 N/A NIA N/A N/A

FracturePermeability LoggingFile 1 N/A N/A N/A N/A
Apparatus-Water

Fracture Permeability Logging File 1 N/A N/A N/A NIA
Appamms-Air

RockBolt LoadCell Thennocouple 36 0.05 to 70 mVdc 40 pVdc I00 IxVdc 1/180sec
ExcitationVoltage 36 0 to 5 Vdc 41:50pVdc 100pVdc 1/180 sec
OutputVoltage 136 0 to 12 mVdc :1:50pVdc 100pVdc 1/180 sec

Seismic Refraction Logging File 13 N/A N/A N/A N/A

TotalChannelsfor I Test: 965

SeeNotes[I ], [2]

t

t
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4. "ISwl HEATER TEST 0.YDBR)

RequirementSourceDocument(2,Enclosurepp. 8-9):

1nstrumem Channels sam
MultipointBovehole 'Thennocouple 12 0.05 to70mVdc d:_0LtVdc: 1130I,tVdc 1/180see

Extcnsometer Excitation Voltage 12 0 to 20 Vdc :I_0IzVdc 100D,Vdc Continuous

OutputVoltage 12 0 to20Vck:" :I_0IzVdc 100¼Vdk: 1/180sec

Thcrmocouple _ocouple 58 0,05 to70 mVdc :f_0 pVdc I00 p,Vdc 11180sec

Neu0ronProbe Logging File 1 N/A N/A N/A N/A

RelativeHumidity ExcitationVoltage 2 TBD TBD TBD TBD
OutputVoltage 2 TBD TBD TBD TBD

_u_ Transd_ ExcitationVoltage 2 5 to32Vdc :1:50pVdc I00pVdc Continuous
Output Voltage 2 0.5to5 Vdc :1:50pVdc I00pVdc 1/180sec

Heater TBD 1 TBD TBD TBD TBD

Controls TBD 2 TBD TBD TBD TBD

TotalChannelsfor 1 Test: 106

SeeNotes[1],[2]

!
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5. CANISTER-SCALEHEATERTEST (M'II,)

RequirementSourceDocument(2,Enclosurepp. I0-11):

lnsu_ment Channel"Pype Channels Range Accuracy Resoludon ScanRaw

Thermocouple T_le 89 0.05to70mVdc :L_Ol_Ydc I00¼Yck: 11180sec

Multipoint Borehole Thermocouple 36 0.05 to 70 mVdc :ESO¼Vdc lO0uLVdc !/180sec
Extcremmeter ExcitationVoltage 36 0 to 20 Vdc :t:50ttVdc 100ttVdc Continuous

OutputVoltage 36 0 to20Vdc :!:50pVdc ICO¼Vdc 1/180sec

BorcholeDefomuttion ExcitationVoltage 3 0 to3 Vdc _50 ttVdc 100ttVdc Continuous
Gage Output Voltage 3 0 to700I_Vdc :!:5ttVdc 10ttVdc 1/180sec

NeutronProbe Logging File 1 N/A N/A N/A N/A
s

RelativeHumidity Logging File 2 N/A N/A N/A NIA
!

Radon Monitoring Logging File 4 NIA N/A N/A N/A

Healm Volt/Current 1 TBD TBD TBD TBD

HeaterControl Volt/Current 2 TBD TBD TBD TBD

Acoustic Emission Logging File 8 N/A N/A N/A N/A

Total Channelsfor 1Test: 221

See Notes [! ]. [21
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6. HEATEDBLOCKTEST (MTL)

RequirementSomce Document(2. Enclostu_pp. 12-13):

Instrumcnt ChannelTy_ Channels Range Accuracy Resolution Scan Rate

MultipointBorehole Thermocouple 6 0.05to70mVdc :i:50llVdc I00pLVdc 1/180sec
Extemmneter ExcitadonVoltage 12 0 to20 Vdc :!:50I_Vdc 100I_Vdc Continuous

OutputVoltage 12 0 to20Vdc :1:50_tVdc 100l_Vdc 1/180 sec

Thermocouple - Thermocouple 111 0.05 to 70mVdc :!:50I.tVdc 100_tV_ 11180scc

BoreholeDeformation Thermocouple 8 "0.05 to 70mVdc :1:50pVdc ICOI.tVdc 1/180sec
ExcitationVoltage 8 0 to3Vdc :!:50pVdc 100pVdc Continuous
Output Voltage 8 0 to 200 _tVdc .!:5pVdc 10pVdc 11180sec

HorizontalSurface Thermocouple 8 0.05 to 70 mVdc :t:50pVdc 100pVdc 1/180sec
Extcnsometer ExcitationVoltage 8 0 to 5 Vck: _:50¼Vdc 1(30ttVdc Condnuous

OutputVoltage 8 0 to 12 mVdc _0 ttVdc 100 pVck: 1/180sec

Heater Volt/Current 14 TBD TBD TBD TBD

HeaterController Volt/Cuurrent 14 TBD TBD TBD TBD

StrainGauges/Rosettes Thermocouple 35 0.05 to 70 mVck: _0 ItVdc 1130ttVck: 1/180sec
ExcitationVoltage 35 5 to 20 Vck: :1:50ttVdc 100 ttVck: Continuous
OutputVoltage 35 15 to60 mVck: _ pVdc 100pVck: Continuous

Tilt Meter Thermocouple 12 0.05 to70 mVde :!:50ItVck 100pVck: 1/180 sec
ExcitationVoltage 12 TBD :!:50pVdc 100pVck: Continuous
Output 12 TBD :1:50I_Vdc 1(30I_Vdc 1/180 sec

NeutronProbe LoggingFile I N/A N/A N/A N/A

UltrasonicProbe LoggingFile 1 N/A N/A N/A NIA

Flatjacks Logging File 16 N/A N/A N/A N/A

Piezometer OutputVoltage $ TBD TBD TBD TBD

Controls/RedundanciesTBD 100 TBD TBD TBD TBD

TotalChannelsfor ITest: 484

SeeNotes[1},[2]
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7. THERMAL STRESSTEST (2 tests, 1 each in the UDBR & MTL)

RequirementSourceDocument (2, Enclosurepp. 15-16):

Insu_mem Channel_ Omrmeis Range , Acom_' Resolution- ScanRau=
Multipoint Bor_hole ExcitationVoltage 4 0 to 7.0Vdc :1_0¼V&: 100p.V&: Conl/nuous
Extensomeu_r OutputVoltage 24 0 to 20 Vdt: _ _l,Vdc I00 _,Vdc 1/180sec

LongGaugeSurface E.xcimdonVoltage 18 0 to 5 Vdc 40 l_Vdt: I(30_Vdc Continuous
Extensometer OutputVoltage 18 0 to 12 mVdc :1:50l_Vdc I00 l_Vdc 1/180set:

Thermocouple Thermocouple 132 0.05 to 70 mV_ 40 pVdc I00 pVdc 11180sec

Healer TBD 48 TBD TBD TBD TBD

Controls Controls 20 TBD TBD TBD TBD

Wattmeter VoltageMonitor 2 TBD TBD TBD TBD
CurrentMonitor 2 TBD TBD TBD TBD

Voltmeter VoltageMonitor 6 TBD TBD TBD TBD

TotalChannels2 Tests: 274

See Notes [1], [2]
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R. HEATEDROOMTEST (MTL)

RequirementSourceDocument(2, Enclosurepp. 17-18):

Instrument ChannelType Channels Range Accuracy Resolution Scan Rate

MultipointBorehole ExcitationVoltage 24 0 to 20 Vdc :t:50IxVdc 100ItVdc .Continuous
Extensome_r OutputVoltage 144 0 to 20 Vdc :!:50¼Vdc 100ttVdc 11180sec

LongGaugeSurface Excitation Voltage 72 0 to 5 Vdc :t:50IxVdc 100IxVdlc Continuous
Exten.,_ometer Output Voltage 72 0 to 12mVdc :1:50_Vdc 100IxVdc 1/180sec

" _ouple Thermocouple 402 0.05 to 70 mVdc :P.50ttVdc 100ttVdc 1/180soc

Heater TBD 48 TBD TBD TBD TBD

WatUneter Voltage Monitor 24 TBD TBD TBD TBD
CurrentMonitor 24 'I'BD TBD TBD TBD

Voltmeter Voltage Monitor 12 TBD TBD TBD TBD

Control/Contingency TBD 148 TBD TBD TBD TBD

Total Channelsfor 1Test: 970

See Notes [1], [2]

9. PLATELOADINGTEST (10 to 20 tests at generallocationsof UDBR, MTL,andlong drifts)
RequirementSource Document(2, Enclosurepp. 19-20):

InsUument ChannelType Channels Range Accuracy Resolution Scan Rate

Rock BoltLoadCell Excitation Voltage 24 0 to 5 Vdc :1:50ttVdc 100 ItVdc Continuous
OutputVoltage 24 0 to 12 mVdc :P.50IJ.Vdc 100 ttVdc 1/180 soc

MultipointBorehole ExcitationVoltage 20 0 to 20 Vdc ,:. :!:50IJ.Vdc I00 IxVdc Continuous
Extensornetex Output Voltage 120 0 to 20 Vdc :1:50ttVdc 100ltV(k: 1/180 sec

Acoustic Emission Logging File 8 N/A N/A N/A N/A

Total ChannelsAll Tests: 196

See Notes [I], [2]
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I0.ROCK MASS RESPONSE TEST (2tests,UDBR & M'TLDBR)

RequirementSourceDocument(2,Encln,_urepp.21-22):

Instrument Channel"P/pc Channels Range Accarecy Resolution Scan Rate

MultipointBomhole ExcitationVoltage 15 0 to20Vdc :F.=50l_Vdc I00l_Vdc Continuous
E.xtensometer OutputVoltage 13 0to20Vdc :1:50pVdc 100l_Vck: 11180see

BorcholeStressMeter ExcitationVoltage 5 0 to 15Vdc :!:50I_Vdc I00 pVdc Continuous
OutputVoltage 5 0 toIVdc :1:50pVdc I00pVdc 11180sec

Thermocouple Thermocouple 20 0.05to70mVdc _:50pVdc 1130pVdc II180sec

DisplacementTransducersExcitadonVoltage 25 0 to 20 Vclc :!:50pVdc 100p.Vdc Continuous
OutputVoltage 25 0 to20Vdc :1:50p,Vdc I00p,Vdc 1/180sec

AcousticEmissions LoggingFile I0 "rBD TBD "rBD TBD

PressureTransducers ExcitationVoltage 7 5 to 32 Vdc NIA N/A Continuous
Output Voltage 7 0.5 to 5 Vdc :1:50gVdc 100IxV_ 1/180sec

I m 11V¢k:

Controls TBD 4 "rBD TBD TBD TBD

TotalChannelsfor2 Tests: 138

See Notes[I], [2]

I l. EVALUATIONOF MININGMETHODSTEST(Long drifts)

ReferenceSource (2, Enclosurepg. 23): Seismic Refracdon(MicroVAX11Entry) 39 Channels

See Note [l]

12. GROUND SUPPORTTEST (Long drifts)

RequirementSourceDocument (2, Enclosure pp. 25-26):

Instrument ChannelType Channels Range Amncy Resolution ScanRate

Rock Bolt LoadCell ExcitationVoltage 40 0 to 5 Vdc :1:50p,Vdc 100IxVdk: Continuous
OutputVoltage 40 0to 12mV¢k: :1:50I.tVda 100;tV¢k: 1/180s_c

{

StrainGauges Excitation Voltage 50 5 to 20 Vdc :1:50IxVdc 100IxVdc Continuous

OutputVoltage 50 15 to 60 mVdc :l:50.,IxVdc 100IxVdc 1/180sec

Tota! Channels for I Test: 180

SeeNotes[I],[21
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13. DRIFTSTABILITYMONITORINGTEST 0..on8 drills)

RequircmcntSotace Document (2, Enclosurepp. 27-28):

Instrument ChannelType Channels Range _ Resolution Scan

MultipointBomhole ,qxcitadonVoltage 52 N/A N/A N/A Coathmcm
Extcnsometer OutputVoltage 312 0 to 20 Vdc _:5_Vdc 10¼Ydc 11180mc

Bomhole StressMeter ExcitationVoltage ' 26 NIA N/A N/A Cooflntmos
OutputVoltage 26 0 to 20 Vdc :1:5StVdc !0 gVdc 11180sec

TapeExtcnsometer TBD 236 TBD TBD TBD TBD

TotalChannels for All Tests: 652

SeeNotes[I ], [2]

14. AIR QUALITY AND VENTILATION TEST(Longdrifts)

RequirementSourceDocument(2. Enclosurepp. 29-30):

Instrument ChannelType Channels Range _ Resoludon Scan Rate
HotWire Anemometer ExcitationVoltage 1 I"BD TBD TBD ....... TBD

OutputVoltage I TBD "rBD "rBD TBD

Atmo.,qJhericPressme TBD 2 TBD TBD 'rBD 'I'BD

Drift Tcmpenmsre Thermocouple 2 0.05 to 70 mVdc :f:50pVdc 100ttVdc 1/180sec

Humidity ExcitationVoltage 1 TBD TBD TBD TBD
Output Voltage I TBD TBD TBD TBD

RadonConcentrations TBD 4 TBD TBD TBD TBD

Radon Working Level TBD 4 TBD TBD TBD TBD

Total Channels forAll Tests: 16

See Notes[I ], [2]
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3.3,2 USGS Tests

I. PERCOLATIONTEST (MTL): Estima_160chmmeb,detailsTgD.

SeeNora(31

2. BULKPERMEABILITY TEST (4 testson MTI.): Estimaled20channelsear.hteat(80ChannelsTotal),desaiis
TBD.

SeeNote[31

3. SHORTRADIAL BOREHOLETESTS(7 _ ofboreholealn-ltft):

ReferenceSourceDocument(3):

ChannelRequirementsperborehole

!_nstru.ment..................... Channel._/pe ,,NumberofChannels

ThermocouplePsychrometer I:)WBulbreading 8
(Watea'Potendad) WetBulbexcitation 8

WetBulbreading 8

Transducer Excitation l0
(PoreAtmospheflcPressure) Reading I0

Pre_ureTramducer Excitation 8
(Gland Inflation Monitor) Reading 8

Thermisto¢ Excitation 10
(l_npemeR) Reading 10

TotalChannelsperBed,holePair:, 80

TotalChannelsfor all 7 BoreholePa_ S_O

Fordetailsonelectricalequipmentspecificationandwiring,seereference(3). Reference(3) alsopmvtdesuisk
durationsandsequencingfor testactivitiesatthefirstshortradJnlboreholeilb:

P!requirementsatuserworkstationsincludesuchitemsasgraphicsoutput,conversionmechanLcms,anddata
integrationmethodsfortheabilitytoscanandplotemgineedngvaluesduringactualteatsorre.calibrationexercise¢
neededalso arecommon dataitemssuch as surface weatherInformation,sha_ ventilationandhumidityinfommdoa,
ambientrocktemperature,andothertesdngschedules. At least themost recent30 days of data recordedfora
particularsensoror set of sensorsshallbe availableupon demandduring,orprior to,a testingperiodor re-calibration
exercise.An IEEE-488standardcommtmicadonlinkisrequiredto supportinterfacewithportabledataacquisition
equipmentusedduringcalibrations.
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4. BXCAVATIOH_crs TEST (2 teem,I eachin theUDBR& _BR)

RequirementSotm:eDocument(1,Table1-7,pp.1-23):

Scan Scan
Irmu_ment _MI_ ChanneL, Range _ RemJudon_ Imm.vd

Pm,um_ Tnmsdueer OutputVoltage 30 0 to 100mVcl¢ "rOD 10t_Vclc 30/min Condnas
Thermocouple 30 0.79 to 1.4 mVclc "rgD 50I_Ydc 30/min Continuous

MassFlow Meter OutputVolmse 6 0 to $ Ydc TBD 50 mVdc 30/min Continuous
ExcitationCurrent 6 TED TBD TBD 301rain Continuous
Thermocoeple 6 0.79 to 1.4 mVdc TBD 501xVdc 30/rain Continuous

Then.ocouple Thennoonuple 30 0.79 to 1.4mV(k:TED TED 1/5 min Continuous
Psychrometer Thermocouple 30 0 to 100 pVdc TBD 2ltVdc I/5 rain Continuous

ExcimdonCurrent 30 5 m.A I'BD TBD i/5 mtn Continuous

Thennocouple Thermocouple(T) 30 0.79 to 1.4mVde TBD 50pVck 30/min Continuous

TBD (Suess Meter) TBD 720 0 m I(30mYde TBD 10pVck I/hr Conflnumm

Borehole TBD 108 0 to 10Vdc I'BD 10mVdc l/lu" Condnuous
Extensometcr

SolenoidValve Digital Output 4 TBD N/A NIA N/A 15sec

TotalChannelsfor 2 Tests: 1030

See Note [41

5. PERCHEDWATERTEST (Onlyconductedif perchedwateris encountered:infmmationis forscoping puqx)ses.)

RequirementSource Document(I, Table 1-8, pp. 1-24):

Scan Scan
Instrument ChannelType Channels Ran _ Resolution Rate Interval

Ptezmneter OutputVoltase 5 0 to 100mVdc 'I'BD 0.1 mVdc 10(0rain TBD
ExcitationCurrent 5 0 to 20 mA TBD I mA N/A N/A

Thernmcouple _ple $ 0.79 to 1.4 mVdc TBD TBD 100/rain 15-60 sec
Pwchmmeter Thennocouple 5 0 to I00 pVdc TBD 2 pV¢k: 100/min 15-60 sec

ExcitationCurrent 5 0 to 6 mA TBD TBD TBD 15-60 sec

TotalChannelsfor I "lest: 25 "
t

See Note [4]

6. HYDROLOGIC PROPEITrlESOF FAULTS(Longdrifts):TestDetailsandRequirementsTBD.
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3.3.3 LANL Tests

i

I. DIFFUSIONTEST (MTL)

RequirementSotnce(I, Table1-18,pp.1-35):

Sc_ Sam

PrestumTmmducer OutputCurrent 4 4 to 20 mA TBD TBD I/hr Continuous

Monitor DryContact 12 N/A N/A N/A I/hr Continuous

TotalCtmnnelsforiTest 16

2. COMMON DATATESTS:

Reference(I), Table!-19, pp.1-36--1.37listsmeasurementtypesforcommonESFenvironmentaldataandIDS
tntemalmonitoringinformation.IDS requirementsandchannelsdetailsTED.

!

t

. ,: .

• I

i
f
i
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.3.3.4 LLNL Tests

1. ENGINEERED BARRIER SYSTEM FIELD TESTS (3 testsat MTL): Estimated800 channelsper test(2400
channelstotal for 3 tests);seereference(1, Table 1-18, pp. 1-37) forchanneltypes.

SeeNote[31
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3.3.5 Participant Requirement Notes

[1] This information represents requirements contained in the Title I Design Report, reference (I).
Minor corrections have been included where appropriate.

[2] TAR comments 25, 48, 49, 50, and 54 apply from reference (4). These comments identify
problems with the given accuracy and resolution, and note insufficient specification of other
information. The TAR comment resolutions acknowledge the problems, and commit to
providing complete and correct information in supportof Tide II design.

[3] Definitive IDS requirements not available. Engineering estimates based on informal Pl
requirements are provided for planning purposes only.

[4] TAR comments 27, 28, 29, 30, 34, 35, 49, and 50 apply from reference (4). These comments
identify problems with the given accuracy and resolution, and noze insufficient specification of
other information. The TAR comment resolutions acknowledge the problems, and commit to
providing complete and correct information in supportof Tide 11design.
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AppendixA

References

DocumentedsourcesofIDSrequirementsarebeingdevelopedasthetestingprogramisf'malized.
The sourcesusedtodevelopthisFRD arelistedbelow.

(I) EG&G DocumentIDS-I011-007-00,IntegratedDataSystemIitleIPre'_ Design,
Revision0,datedMarch2,1988

Thisdocumentisgenerallyacceptedtobethemostcompletecompilationofteclmical
requirementsfortheIDS.ThepositionoftheYMPO QA staffis"thattheTideIreportcan
onlybeusedasdesigninputforfurtherTideIIdesignactivitiesifitisusedinconjunction
with andas modified by thecomment resolutionsresultingfromtheTAR(IDS Technical
Assessment Review)."

(2) Letter,J.T.George (SNL) to R. Crowley(LANL), no subjectgiven, datedMarch9, 1988

This letterprovidesmeasurementtypesandchannelcounts for SNL tests,and some other
generalinformation.Some accuracyandresolutionrequirementsareoutlined.

(3) Letter,BarneyLewis (USGS) to H. Kalia(LANL), "USGS Pl Requirementsfor IDS Phase
IA Title IIDesign", datedMarch 10, 1989.

This letterprovides measurementtypes andchannelcounts fortheshortradialboreholetests,
some test durationinformation,andspecifies IDS interfacingequipment(bymake andmodel,
includingcatalogcuts). Italso confirmsanoverall channelcount for theexcavationeffects
testof the UDBR.

(4) Unnumbered document, Yucca MountainProject Technical Assessment Review of the
IntegratedDataSystem_tleIPrelimituv'yDesignRev_,wRecordMemorandum,dated
February24,1989 ' '.

t
$

DocumentsreviewedassupplementalmaterialforpreparationofthisFRD areasfollows:

(5)SDRD ExploratoryShaftFacilitySubsystemDesignRequirementsDocument(SDRD)for
Title2,YMP/CM-0006,rev.I,dated3-22-90

TheSDRD isaformalsourceofinformationwithoutfurtherbackupdocumentation.

(6)StudyPlans

The study plans being issued forthe YMParea limited sourceof IDS requirements.They
provide test requirementsdirectly fromthe responsible testingorganizations. Their use is
currentlylimited for the following reasons:

• Studyplans areinsufficiendydetailedto provide thespecifictestinformationneededfor
IDS implementation.

• Study plans vary in the level of information they provide. Forexample, studyplans by
SNL includediscussionofthe instrumenttypestobeusedandnumbersofrequired
channels.Studyplansbyotherparticipantsreportthatinsmunentationwillbedetermined
later.
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• Studyplansarea sufficientlyhighleveldocumentthat detailsneededfor thisFRD arenot
included.Currentlylisteddetails(suchasSNL listingthenumberof instrumentchannels
required)mustbeconsideredasapproximate.It is unlikely thatstudyplanswill berevised
oftenenoughto provide IDS requL,'ementsin a timely manner.

i

1,
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Appendix B

List of Acronyms

AC Alternating Current

ANSI American National Standards Institute

dc Direct Cta'_nt

DOE US Department of Energy

EIA Electronic Industries Association

ESF Exploratory Shaft Facility

FRD Functional Requirements Document
ID Identification

IDS Integrated Data System

IEEE Institute of Electrical and Electronic Engineers

I/O Input/Output

LANL Los Alamos National Laboratory

LLNL Lawrence Livennore National Laboratory

MTLDBR Main Test Level Demonstration Breakout Room '

M'IL Main Test Level

mA Milliamps

mV Millivolts

N/A Not Applicable

NIST National Institute of Standards and Technology

Pl Principal Investigator

QA Quality Assurance

sec Second

SRBT Short Radial Borehole Test

SNL Sandia National Laboratory

TAR Technical Assessment Review

TBD To Be Determined

TMO Test Manager's Office

UDBR Upper Demonstration Breakout Room

USGS United States Geological Survey +..
,,

Vdc VoltsDirect Current !
!

YMP Yucca Mountain Project

YMPO Yucca Mountain Project Office or Project Office

gV Microvolts
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Appendix C

Glossary of Terms

Checkout tests: Low level tests to determine that test equipment is Working.

Data conversion: Data conversion is the process of combining and/or alteringexisting dam items
according to a predictable, prescribedprocedure (algorithm) to produce new dam items.

...

Data/tern: Dam item describes one or more damvalues combined in a _bed manner m convey
one or more items of information. For example,, thctmocouple output voltage could be combined
with the values of acquisition date, time, and channel number to pmcluc¢a data item containing
four separatepieces of information.

Data I10 _ac_: Data I/O interfacesare analog-to-digital conveners, digital-to-analog
converters, terminal interfaces, data logger interfaces, and processor link I/O interfaces.

Instrument configuration: All identified instruments that in totality make up a test.

IDS archive: Permanent datastorage of all identified IDS dam for theoperational life of the IDS.

Installationlacceptance tests: High level tests to verify equipment installed in final ESF
configurations and accept the test installation as completed.

ln-situ calibration: Instrument calibration accomplished after an instrument has been installed in a
test configuration.

Instrument interfaces: Instrmnent interfaces ate composed of I/O hardwareused for termination,
signal conditioning, routing, and/or signal conversion.

IRIG-B time code: Industry standardcoded time signal (1-KHz tone moduiated at 100pps)

synchronized to NTIS standard time broadcastson radio station W_NB.

Off-line: Not directly accessible by the processor. Must be broughton-line before it is accessible.

On-line: Directly accessible from the processor.

Operational Tests: On-going testing after installation tests are completed.

Raw data: Raw data is digital data derived from an IDS input I/O interface or other source and is
the f'_t occurrence of this data item in the IDS. Raw data may or may not be interpretable dkecfly
in engineering units (i.e., thermocouple output raw data is in units of I_Vdc).

Sensor: Electronic sensors include the thermocouple, straingage, linear variable differential
transformer, RID, and potentiometer among others. Often sensors arc used with additional
protection or in an assembly providing a convenient interfaco with the media being messurecL

System configuration: All identified hardwareand software systems, sub-systems, modules, and
components thatin totality make up the IDS.

• .

Test ins_nt: A test instrumentis a measurement device composed of or contaigfing one or more
sensors.The instrument some times provides a convenient physical interface to the media being
measured (i.e., a particularstainless steel sheathed thermocouple instrument contains a
thennocouple sensor electrically isolated from the sheath and uses magnesium oxide insulation).



_ .i_i_!_

_T

1 IIII I



Computer Applications Group, Inc. MEMORANDUM
13800 NEMerchantRoad,Carlton,OR 97111 (503)852-7214 (VoiceandFAX)

Date: Mon, Oct 30, 1989 CAG Doc. 75-8930502
From: JN Hall
To: FR Oblad

Subject: Recommended TAR comment resolution for EG&G Title 2 Readiness Review

Ref: YMP TAR of the IDS Title 1 Preliminary Design, Review Record Memorandum, Feb 24,
1989, 3-pps.

Current Title 1 TAR comment resolution has been completed (Ref pg 2, Para 3). The only
recognized source of IDS requirements is the LANL controlled Title 1 design document. The
requirements themselves are not subject to Project Office approval or control (Ref pg 3, bullet 2,
"CONCLUSIONS"). The Ref does not direct that TAR technical issues be resolved prior to start
of Title 2 design. Significant interface issues do need to be resolved before Title 2 design can
proceed (Ref, pg 3, bullets 5-7, "RECOMMENDATIONS"). Our suggested response to
Readiness Review TAR issues should be:

TAR technical comment resolutions will be included in on-going design efforts as appropria_.
All TAR issues shall be resolved by the completion of Title 2 design. Design documents
generated by the IDS contractor shall indicate TAR technical issue resolution items impacted by
that design activity. Comprehensive summaries of TAR issue resolution will be periodically
compiled by the TMO to provide an ongoing record of the progress in resolving TAR issues
and incorporating TAR technical issues into the IDS design.

No attempt should be made to resolve specific TAR technical issues to meet Readiness Review
requirements. The purpose of the readiness review is to access the appropriateness of proceeding
with the Title 2 design work. This work includes incorporating TAR issues into Title 2 designs as
as part of suitably justified evaluations, studies, etc. Much of the work required for TAR technical
isstie resolution could be accomplished prior to starting Title 2. That is not the issue here.
Resolving TAR technical issues during Title 2 design will not compromise the design in any way
and will meet TAR review recommendations (Ref, pg 3, bullet 1, 3, and 4,
"RECOMMENDATIONS").. Delaying approval of the startof Title 2 because of unresolved TAR
issues is artificial and will lead to confusion at EG&G since certain issues can only be resolved
during Title 2 design. If Title 2 work is postponed during FY90, EG&G can continue to work on
appropriate TAR issues as part of the continuing G-Tunnel support and conceptual design studies.
Again this will not compromise the Title 2 design and will allow TAR resolution to proceed in an
orderly and logical manner as impacted design issues arc developed.



ComputerApplicationsGroup,Inc. MEMO
13800NEMerchantRoad,Carlton,OR97111(503)852-7214(VoiceandFAX)

Doc: CAG 75-8933301
Subcontract: 9X58-2604R-I

Wed, Nov 29, 1989

To: Ross Oblad
From: JimHall
Subj: IDS Design Meeting Wed, Nov 29, 1989

Meeting attendees represented LLNL, SNL, and USGS tesdng activities and LANL IDS
management. No LANL Pl representative was present. The primaryemphasis of the TMO
presentation was a re-statement of IDS need to serve the Pls as a responswe, collaborative design
effort. IDS is primarilya Pl dataudlity and must accurately reflect all Pl requirements to be useful.
The following agenda items were discussed:

• Planned TMO IDS activities for FY90.
• Pl IDS reliability requirements.
• Providing input to the design team.
• Communications links to participantfacilities.
• Open issues for resolution in the FRD (TBDs and other unknowns).
• Informal comments anddiscussion of the FRD.

In addition the following items were included in the discussion:
• IDS requirements must be determined by the PI needs. PI requirements need to be re-

evaluated based on the new schedule andTMO responsibility for alternatestudies test
planning.

• IDS and program data management issues.
• Realistic PI datarates for test turn-onand exceptional transientsand steady state monitoring.
• Identification of genetic instrumenttypes and anticipated measurement ranges for tests not

now completely characterized.
• Requirements for common dataitems.

The planned IDS activities for FYg0 include updating the FRD, preparationof supplementary IDS
technical specifications, andpreparationof an IDS subcontractor bid package. To support
preparationof these documents defining information will be needed from the PIs to define
reliability andfunctional requirements. IDS functional reliability requirementscan be in presented
in a form most useful to the PIs such as:

• MTBF requirements (with accompanying analysis)
• A redundant subsystem design to be incorporatedinto the IDS.
• Instrumentredundancy.
• An unresolved requirement needing collaborative effort between the PI andIDS staff to

resolve.

There was an observation thatQA constraintson data integrity would probably make the use of
complex hardwarediscriminators undesirable. Simpler, unfiltered input multiplexers and
converters should be used and any data filtering performed on copies of archived raw data. The
question of data manipulation led to a more general discussion of IDS data processing requirements
thatincluded the following items:

. • The YMP datarepositoryRecordsProcessingCenter( theRPC) will be theprimaryfacility
archivingIDS data. CurrentIDS strategyis to sendall datato theRPC weekly. The IDS
wouldonly "archive" sitecharacterizationlevel datafor thisoneweekperiodplusthetimeto



receive the receipt acknowledgement from the RPC. The 1135will maintain a complete local
data archive not suitable for use in datacharacterization. On-line IDS datawill be retained
for 30 days with all prior data available as a tape or disk mount from local 1DS archives.
Our understanding is that RI_ data is public.

• All raw.instrument data, available P!.instrument calibration data, dataconversion algorithms,
IDS calibration data, IDS configuration files, and IDS performance datawould be included
in RPC transfers. Potential problems of data misuse at the RPC level need to be worked out
by the Pls.

• Data manipulated or reviewed and notated as "good" or "bad" by Pls will be transferredto
the RPC. The IDS does not expect to maintain programdata records or PI manipulated data
beyond the defined data acquisition and andinformation related to datatraceability
requirements. PIrequirements for data processing at the site using IDS related equipment
has not been defined.

• There was some PI interest in having all instrument datacalibrations and reduction
algorithms available on-line for use in checking anomalous test results.

Common data issues were discussed. There is not a uniform requirement for common data from
all participants, however, there is a clear need to handle the common data issue. There is not now
a common data PI. Common data issues need to be _etter defined by participants.

Informal responses including needed functional requirements will be useful, however, only
formally documented reformation can be included in the FRD or other IDS definition documents.
Specific details needed for documenting PI requirements include:

• Reliability or risk issues for specific instruments or control functions.
• Data rates and transientdata rates ending in long term steady state rates.
• Special case (i.e., data rate increases in response to a measurement or preprogrammed

sequence.
• Revised channel counts for current tests.
• Instrument types with operating range.

There was a limited discussion of theFRD with the following results:
• The organization of the graphical elements is not strictly logical. Some revisions should be

made (i.e., include Process underAcquire).
• It was suggested that DOE orders referenced in the FRD be available in the TMO for use and

review.
• Better definition of terms should be included in the FRD text.
• Many of the test requirements are incomplete and out of date as a result of limited formal

input from from PIs for the current test configurations.



ComputerApplicationsGroup,Inc. MEMORANDUM
13800NEMerchantRoad,Carlton,OR97111(503)852-7214(VoiceandFAX)

Doc: CAG 75-8933501
Subcontract: 9X58-2604R-1

Fri, Dec 1, 1989

To: RossOblad
From: Jim Hall
Subj: Commentson theEG&G TerminationTasks
Ref: R ObladEG&G TerminationTaskslist, no date.

EG&G terminationtasksarecorrectlytargetedinyourlistto documenttheirworkoverthepast2
years. Afterreviewingthelistwe havethefollowingcomments:

Item Comment
l OK

2 Preparationof commercialsoftwarefor transferincludesall manuals,originalmedia,
regtstrationmaterials,andotherrelatedinformation.EG&G developedsoftware
shouldincludemedia,listings,at leasta briefdescriptionof thepurposeof thesoftware
andinstructionsfor use. Copies(or originalsasappropriate)of thedevelopment
documentationshouldalsobeincluded.

3 Please clarify "amount". Check with A Bumingham and R Morley for the exact details
needed by the file librarian,QA, and contractrequirements. Write a new memo to
EG&G with these details ASAP.

4 Supply media copies of all computer files not covered in item 2. These copies will
include workin_ text and engineering information. Provide hardcopy directories of
each separatedisk, tape, etc. and label with creators name and purpose.

5 OK. What kind of tape? Do you want to readit from their microVAX or your PC?
Wnte a new memo clarifying the exact details of tape storage (i.e., DEC TK50, CT-
60ON, etc,).

6 There will need to be a second memo describing the exact method of transfer and to
whom. Check with R Morley for details of how this is to be done anddocument the
process to EG&G ASAP.

7 Delete. Of minor importance if any unless you have some special need to document
EG&G's last minute, and necessarily limited version, of CM.

8 Delete "what needs to be done to complete work" and EXCEPTION section.
9 Use less than 1 man-week of effort. "
10 Delete.
11 Provide a copy of the currentGrounding and Shielding Plan to the TMO within 2

working days. The TMO will promptly review the work-to-date anddetermine the
need for additional effort.

Based on comments in the IDS technical meeting Wed, Nov 29, 1989 by R Troncoso (SNL) and
M Brodie (USGS) additional information on preliminary IDS design planning may be useful. I
would suggest asking EG&G to provide the following items:

12 Provide a complete documentation package on all work pertaining to thermocouple
psychrometers including references, notes, notebook entries, studies, plans, test setup

• descriptions, and software.
13 Provide a complete documentation package on all work pertaining to planned IDS test

data storage formats and methods.
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ComputerApplications Group, Inc. MEMORANDUM
13800NEMerchantRoad,Carlton,OR97111(503)852-7214(VoiceandFAX)

Doc: CAG 75-9002801
Subcontract: 9X58-2604R- 1

Sun, Jan 28, 1990

Tt_: Ross Oblad
From: Jim Hall
Subj: CAG Draft IDS RFP Outline

TIl.isannotatedoutline is the preliminary Scope of Work (SOW) as partof the IDS RFP. Three
primary issues seem most importantfor eliciting useful responses:

1. The emphasis here is on developing an SOW for the RFP that will closely parallel the final
SOW included by LANL in the IDS development contract. This approach will result in
minimum misinterpretationand confusion about LANL's intentions andexpectations for the
actual work to be performed. It will also provide the necessary framework to resolve
internal LANL issues relating to Contractordirection and requirements(technical and
management) before the contractaward.

2. The bidders need to have detailed instructions on how to respond to ensure that LANL gets
meaningful and complete information from each respondent.

3. QA issues have been a particularproblem for YMPO, LANL, and EG&G in the past. The
RFP should requirea detailed response from respondents outlining their QA structure and
proceduralsupport for this specific job. This goes beyond referencing existing QA

rogram(s). It is common DOE practice to ask for a preliminaryQAPP as partof the
iddcrs submittal package as an indication that the respondent understandsthe requirements

andcan develop a credible program that addresses program QA issues. The actual required
content from the IDS RFP respondents will be determined in partby the overall LANL QA
requirements imposed on bidders.

In general this outline represents a reorganization of your topics with a strong reference to QA
controlled aspects of the work.
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Preliminary Draft

SCOPE OF WORK

OUTLINE

INTEGRATED DATA SYSTEM DEVELOPMENT
YUCCA MOUNTAIN PROJECT

1.0 TECltNICAL REQUIREMENTS

1.1 General Project Description

• briefly define purpose of YMP

• briefly define regulatory constraints on ESF development

1.2 Conceptual Model

• provide general description of IDS conceptual model including details of IDS locations in
ESF

• provide discussion of construction and operation impacts on IDS

• includes RO 1-19-90 Sect I.F & Sect II.A.1 & 2.

1.3 Functional Requirements

• describe purpose of FRD

• includes RO 1-19-90 Sect II.A.3, 4, 5, 6, 7, & 8.

• attachor provide truncatedsummary of expected content of proposal in sufficient detail to
permit a meaningful response to the RFP

1.4 Schedule Requirements

• define the period of performance addressed by the terms of the SOW for development,
operation, and maintenance

• provide draftschedule with majordeliverable milestones identified

• provide instructions for Contractordefinition of secondary milestones, requirements for
submittal of definitive Contractor schedule, and routine updates in scope, schedule, and
budgets as part of the Project Management Plan (see Sections 2.4 and 3.0)

1.6 Buyer Furnished Items and Equipment

• • reference Appendix A for a list of Buyer-furnished equipment (i.e., hardware and
software procured under the previous contract that will be assigned to the Contractor)
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• define specific Contractor responsibilities related to identification, inventory management,
storage, and use of Buyer-furnished items and equipment

2.0 DELIVERABLES

2.1 Budget and Cost Plan

• cross reference Section 5.0 for content and level of detail required |or detailed budget and
spending plan

• define submittal date requirement

2.2 Quality Assurance Program Plan and Procedures

• briefly define general requirements for content and format;make specific references to
ASME NQA-1, DOE Order 1330.1 B, NUREG 0856, and other applicable requirements
(DOE Orders)contained in Contractoravailable documents

• define submittal date requirements for plan and implementing procedures

• provide a cross reference to Section 4.0 for detailed requirements

2.3 Project Management Plan

• define submittal date requirements

• provide a cross reference to Section 3.0 for detailed requirements

2.4 Monthly Progress Reports

• define requirements for format, content, and distributionof reports

• establish routine submittal date requirements for monthly progress reports

2.5 Design and Procurement Status Reports

• define requirements for format, content, and level of detail of reports

• define frequency and routine submittal date requirements for design and procurement
status reports

2.6 IDS Deliverables

• define IDS deliverables

• define requirements for delivery of each completed and tested IDS elements or modules
that are expected during the term of performance specified in Section 1.4
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3.0 PROJECT MANAGEMENT REQUIREMENTS

3.1 General Performance Requirements and Acceptance of Work

• briefly define the performance requirements andinspection or acceptance methods that
LANL will use to accept the work

3.2 Project Organization

• define minimum requirements for the Contractor's project organization (location,
personnel qualification requirements, identification of key personnel, notification of
personnel changes, etc.)

• identify name, address, telephone/fax numbers of LANL contract officer and generally
describe requirementsfor routine communications and reporting of contract related issues

• identify name, address, telephone/fax numbers of LANL TMO/TPO and generally
describe requirements forroutine communications and reporting of technical and
management issues

3.2 Project Management Plan

• define requirements for format, content, and level of detail; requiredevelopment as a
controlled document underQA program requirements. PMP should include detailed
schedule, WBS structure, key personnel assignments, primary contractual and technical
liaison contacts

• define submittal date requirements

3.3 Work Breakdown Struclure

• define WBS organization

• provide WBS structuredescription (detailed WBS in Appendix A) with instructions for
Contractor definition of lower order WBS numbers

• define submittal date for detailed WBS as partof PMP

4.0 QUALITY ASSURANCE REQUIREMENTS

4.1 Quality Level Assignment

• discuss Level 1 quality level assignment

4.2 Quality Assurance Program Plan and Procedures Preparation

• define general requirements for content and format; make specific references to basic
ASME NQA-1 format and content, required elements of DOE Order 1330.1B, NUREG
0856, and the LANL/IX)E QAPPs, to the extent that LANL will expect to see such
requirements incorporated in the Contractor's QA program
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43 Design Control Considerations

• define design interface between LANL TPO/TMO and Contractor;provided specific details
on following items:

4.3.1 Configuration Management

• specify CM system requirements applicable to all elements of the IDS (software and
hardware)

4.3.2DesignInputandDesignInterfaceControl

• defineLANL roleinapprovingdesigninputgeneratedbytheContractoror
providedbyotherprojectparticipants

4.3.3DetailedDesignSpecificationPreparation

• defineContractorresponsibilitiesforpreparationofDetailedDesignSpecifications;
discussLANL approvalrole

4.3.4DesignVerification

• defineContractorresponsibilitiesfordesignverification,identifylevelsand/orhold
pointsatwhichLANL approvalwillberequired

4.3.5SoftwareDesign,Development,Verification,andConfigurationManagement

• DefineContractoruseofLANL SQAP (derailsinAppendixB)

• definespecificLANL rcquircmcnts,suchassoftware"lifecycle"considerations
anddocumentationrequirementsthatmustbeconsideredinthepreparationofthe
ContractorQAPP andsoftwarerelateddesignprocedures

4.3.6ConfigurationBasclincDocumentPreparation

• defineContractorresponsibilitiesforpreparingandupdatingaConfiguration
BaselineDocument

4.4 ProjectQualityAssurance Records

• referenceAppendixC fora listofpotentialQA records

• classifyrecordsas"permanentor"nonpermanent"

• defineContractorresponsibilitiesrelativetorecordsmmmgcmcnt underNQA- 1guidelines;
definerecordssubmittalrequirementsifmanagcmcntresponsibilityisretainedbyLANL. If
not, define records turnover requirements and required retention times

45 Quality Assurance Audits

• define reservation of LANL rights to perform surveillance inspections and audits in the
• Contractor's facilities; define reasonable advance notice requirements
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• restate Contractor'sobligations regarding implementing effective corrective action

• require submittal of all internal Contractor audit documentation

4.6 Nonconformances and Incident Reporting

• define requirements for reporting of nonconformances and incidents

4.7 LANL Supplier QA Representative
i

• reserve rights of assigning a resident QA representative in Contractor's facilities;
separately identify costs of providing reasonable facilities and support in the Cost Proposal

4.8 Source Inspection, Acceptance Testing, and Physical Configuration Audits

• define minimum LANL hold points for source inspection, acceptance testing, and Physical
Configuration Audit performance purposes

• require 30 day advance notice for all identified hold points

5.(1 BUDGET CONSIDERATIONS AND SPENDING PLAN SUBMITTAL

5.1 Budget

• define proposed budget ceilings in terms of labor hours, manhours, and hardware costs

• define requirements for format and level of detail for submittal of detailed program budgets

5.2 Spending Plan

• provide detailed instructions for preparation and submittal of spending plan based on the
proposed budget required underitem 5. I; cross reference deliverable list included under item
2 above.

5.3 Invoicing Instructions

• provide detailed invoicing instn_ctions

6.0 STANDARD TERMS AND CONDITIONS

• reference inclusion of standardUniversity of California terms andconditions as
Appendix D
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LIST OF APPENDICES

Appendix A: Work Breakdown Structure

Appendix B: LANL Software Quality Assurance Plan (SQAP)

Appendix C: Typical Project Quality Assurance Records

Appendix D: Standard Terms and Conditions

Appendix E: List of Acronyms



ComputerApplicationsGroup,Inc. MEMORANDUM
13800NEMerchantRoad,Carrion,OR 97111 (503)852-7214(VoiceandFAX)

Date: Mon, Jan 29, 1990
Doc: CAG 75-9002902

Subcontract: 9X58-2604R-1

To: Ross Oblad
From: Jim Hall
Subj: IDS Historical Files Retained in the TMO
Attachment:

CAG Memo 75-8929101, to A Burningham (LANL TMO) from R Snow (CAG),
LANL WX-4 Group Files Pertaining to the IDS, 2-pp.

Distribution:
H Kalia, R Morley

CAG earlier recommendedthatthe TMO retrieveWX-4 IDS files that were senttoLosAlamos
storageafterthe terminationof WX-4 IDS activities.Changesin personnelandnew requirements
for IDS documentationmakeit essentialtoretrieveat leasta minimumsetof IDS background
documentsfrom storageforuseby theTMO. Ourrecommendationsremainasstatedin the
attachedMemo to A Burningham(LANL TMO) from R Snow(CAG) datedOct 18, 1989. There
isevenmoreurgencynow toimplementthisactionin a timely manner.

ACTION:
CAG recommends that the TMO review the requirements for WX-4 IDS Group Files in the TMO
immediately and proceed to transfer:

• all WX-4 IDS Group Files (there are about 3-boxes of documents) or alternatively
• a minimum of the 23 files listed in the attached CAG memo.
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ComputerApplications Group, Inc. MEMORANDUM
13800NE MerchantRoad,Carlton,OR 97111(503)852-7214(VoiceandFAX)

Date: Mon, Feb 5, 1990
Doc: CAG 75-9003601

Subcontract: 9X58-2604R-1

To: Ross Oblad
From: Jim Hall
Subj: CAG Proposed RFP Outline

Copy: H Kalia, R Morley

The attached Draft RFP is a brief outline of the RFP itself for prospective IDS contractors. The
intent of this format is to separate items not appropriate for the Scope of Work (SOW) from the
SOW that we hope to carry along more-or-less intact through this RFP and into the final contract
without major changes in appearance and content. This will enable the draft RFP SOW to closely
resemble the contract version. This consistency will provide the following benefits for LANL:

• with a commitment to prepare a final version of the SOW early LANL will address key
SOW issues in time to develop proactiv¢ positions and solutions

• potentially fewer errorsin preparation of the final contract SOW by exposing the preliminary
SOW draft to the bidding process

• bidders will see essentially the same SOW in the RFP and contract documents raising fewer
questions about LANL's intent for the job

• since the draft final SOW is available when the RFP goes out to bidders, all LANL
concerned parties (i.e., TMO, TPO, MAT) have time during the bidding process to review
and comment on the proposed SOW without impacting the overall contract award schedule

The outline is not meant to be exhaustive in any section and certainly needs more discussion and
your comments. We would probably benefit from review and ongoing comments from R Morley
and C Milligan as well. We will continue to flesh out portions of the SOW.
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DRAFT OUTLINE

REQUEST FOR PROPOSAL

INTEGRATED DATA SYSTEM (IDS) SUPPORT SERVICES
FOR THE

YUCCA MOUNTAIN PROJECTEXPLORATORY SHAFT FACILITY

Los Alamos National Laboratory (LANL)

Request for Proposal (RFP) No.

Ref: DOE/NV Contract No.

1.0 SCOPE

1.1 General Description of Project

• provide a general description of the IDS, the IDS relationship to YMP ESF; cross
reference Section 1.0 of draft Scope of Work (SOW)

1.2 Period of Contract

• define proposed period of the contract and any reserved options for renewal or extension

1.3 Buyer-Furnished Items and Equipment

• reference Section 1.6 of attacheddraftSOW

2.0 INSTRUCTIONS TO BIDDERS

2.1 Pre-proposal Conference

• state specific time and location of pre-proposal conference; define limitations on type and
numbers of questions that will be answered; requiredconfirmation of intent to attend
conference

2.2 Notice of Intent to Propose and Proposal Due Date

• define requirements for formal notification of bidders' intent to propose

• define proposal due date

2.3 Point of Contact

• provide name, address, telephone number, and fax number of LANL proposal contact

2.4 Questions Regarding Request for Proposal

• define conditions under which questions will be answered; all requests must be written;
responses to questions will be routed to all bidders and will be considered a formal
modification to the proposal
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2.5 Amendments to Request for Proposal

• state the reserved LANL rights for amending the proposal; discuss format of all proposal
amendments; all amendments will be transmitted to all bidders

2.6 Late Proposals, Modifications, and Withdrawals

• discuss precise conditions for LANL consideration of late proposals, bidder-initiated
modifications, and withdrawals

2.7 Expenses Related to Proposals

• advise that LANL is under no obligation for expenses incurred in preparation of proposals

2.8 Preparation of Proposals

• provide detailed instructions for format and content of proposals; discourage unnecessarily
elaborate presentations; specify number of required copies

2.8.1 Technical Proposal

• must address management approach, key personnel, proposed project organization; as an
option, LANL may require draft WBS development by the bidder based on the higher-
level WBS structure provided in the draft SOW

• must include conceptual outline and description of the key elements of the bidder propomd
IDS design. These descriptions should include system configuration, computer types and
capacity, communication links, measurement equipment type, storage, and special features
(i.e., proprietary items, environmentally resistant hardware, maintainability)

• should include a discussion of the key RFP issues (i.e., IDS reliability issues, operations
and maintenance issues, and special issues identified by the bidder)

• should include commitment or certification from upper management confmning the level
of support that will be provided to the prospective project in terms of personnel and other
resources

2.8.2 Quality Assurance Proposal

• request development of a draft QA program plan based on the specific requirements
included in the draft SOW; the draft QAPP should include a list of existing procedural
resources and identify any procedures that will require development or modification. As
an option, LANL could also request copies of any existing procedures that are proposed
for use in implementing the QA program

2.8.3 Cost Proposal

• provide the required format and content of the cost proposal
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3.0 EVALUATION CRITERIA

• provide a general discussion of weighting for individual proposal sections

3.1 Technical Proposal

• define weighting criteria of individual elements of technical proposal

3.2 Quality Assurance Proposal

• define weighting criteria for individual elements of the bidder QA proposal; e.g., QA
program approach, existing resources, responsiveness to needs of draft SOW,
compatibility of design control and software control procedures, etc.

3.3 Cost Proposal

• define weighting criteria for individual elements of the bidder cost proposal

Attachment A: Draft Scope of Work

Altachment B: Standard Terms and Conditions ( standard LANL procurement document with
TMO modifications as required)
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Attachment A

STATEMENT OF WORK
INTEGRATED DATA SYSTEM (IDS) SUPPORT SERVICES

FOR
THE YUCCA MOUNTAIN PROJECT EXPLORATORY SHAFT FACILITY



Mon,Feb5, 1990 6 75-9003601

Attachment B

STANDARD TERMS AND CONDITIONS
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Subcontract: 9X58-2604R-1
To: Ross Oblad, LANL TMO
From: Jim Hall, CAG

Subject: CAG Comments on Second Draft RFP (dated 02-05-90)

Copy: H Kalia, LANL TMO
R Morley, LANL TMO

General Comments

The draftoutline splits the RFP into two sections: instructions for the bidders and a draft Scope of
Work (SOW). This approach seems generally appropriate;however the detailed organization of
each section is not well focused and in some cases works in cross purposes to the objectives of the
RFP. We strongly recommended that the instructions for the bidders focus on exactly what LANL
expects in the way of format, level of detail, and the general conditions affecting the bid response.
In every way possible, the draft SOW should be written in the exact format and level of detail that
it will have as pan of the final contract. Where technical detail is required in the RFP bid response
instructions, it should be provided by reference to this draft SOW in order to preclude any possible
confusion in interpretationof requirements and to ensure that the cost estimates received from
bidders realistically address the actualLANL defined conditions of the work.

CAG provided a draft RFP outline (01-28-90) and a draftSOW outline (02-05-90) in response to
an earlier preliminary draft RFP outline from the TMO. A full text version of the draft CAG SOW
is in preparation. Revisions to the TMO preliminary draftRFP outline represented in this second
draft version arc reviewed in this memorandum. Significant weaknesses in organization and
content still exist. Where useful information has been added, it will be acknowledged in the
comments provided below and will be incorporatedinto the full text of the draft CAG SOW. In
addition, we have reviewed the University of California's General Provisions for Research and
Development Subcontracts, dated January 1987. It is not clear that the YMP IDS represents an
R&D contract, nor is it clear that the reviewed UC General Provisions document is totally up-to-
date with currentFAR practices. Although there may be a few contractualproblems lurking in the
background, the UC General Provisions (latest edition) should definitely be incorporated verbatim
as an Appendix to the draft SOW.

As a minimum, the instructions to bidders section of the RFP should require that each bidder
provide:

1. a letter demonstrating the level of commitment of resources to the project by the bidder's
upper management (signed by the company president or manager of the division), with
attachments summarizing the bidder's previous experience in work of this type and other
details;

• 2. a technical proposal responding to the functional requirements contained in the draft SOW;

3. a draft project-specific QA ProgramPlan, with implementing procedures; and
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4. a management proposal, which should describe the overall management approach to the
project within the context of the draftQA Program Plan, identify key personnel, provide
currentresumes, and provide an estimate of project costs correlated to the schedule provided
by LANL in the draft SOW.

We recommend the CAG draftRFP and SOW outlines be adoptedas the basic organizational
frameworks for the proposed IDS RFP.

Editorial Comments

1. It would be useful to follow the standardall numeric YMP model for document section
numbering rather than the traditionalalpha-numeric one used here.

2. For clarity and to promote bidder comprehension of the IDS project, the RFP document
should be as simple as possible. This can be achieved by referencing the SOW, FRD,
diagrams, tables, and other materials included as separatedocuments or appendices to the
RFP for detailed requirements.

Suggested Revisions to Section I

Section I: Instructions to Offerors

1.0 Introduction

Discuss the purpose of Section I and its relationship to the draft SOW in Section If. Note inclusion
of the University of California's General Provisions for Research and Development Subcontracts,
dated January 1987 (latest edition) in Appendix A of the draftSOW.

2.0 Content Requirements

2.1 Letterof Commitment

Each bidder should provide a letter demonstrating the level of commitment of resources to the
project by the bidder's senior management. The letter should summarize the bidder's previous
experience in work of this type, and identify the physical location of the work place proposed for
this task. Limit length to 10 pages.

2.2 Technical Proposal

Each bidder should provide a technical proposal, in which the proposed technical approachmeeting
the functional requirements contained in the draft SOW is defined in detail. Limit length to 35-40
pages.

2.3 Draft QA Program Plan

E/lch bidder should submit a draftproject-specific QA Program Plan, with implementing
procedures, that is based on the requirements described in the draft SOW. Unnecessarily elaborate
plans should be discouraged, but no page limit should be specified.
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2.4 Management Proposal

Each bidder should submit a management proposal, which should describe the overall management
approach to the project within the context of the draftQA Program Plan, identify key personnel,
provide current resumes, identify proposed subcontractors or suppliers, and provide a draft
detailed schedule and an estimate of manpower allocations and project costs based on the schedule
provided by LANL in the draftSOW. I,imit length to 15-20 pages.

3.0 RFP Administration

3.1 Pre-Proposal Meeting

Discuss the time, location, and conditions of any pre-proposai meeting. Define limitations on the
number and type of questions that will be answered.

3.2 Notice of Intent to Propose

Require verbal, facsimile, or letter notice of intent to propose within one week after the pre-
proposal meeting. Identify name, address, telephone number and facsimile number of a single
LANL contact for bidder response.

3.3 Proposal Due Dates and Submittal Requirements

Define the latest date that proposals will be accepted; define the number of copies that must be
provided; identify the name and address of the LANL contracts representative that the proposals
must be submitted to. Advise that proposals will not be returned.

3.4 Proposal Evaluation Criteria

Discuss the relative evaluation weights that will be assigned to each section of the proposal.
Advise thatdetailed evaluation information will not be provided to bidders.

3.5 RFP Changes and Requests for Clarification

Advise that LANL may revise the conditions, content, or submittal dates of the RFP at any time.
Discuss the conditions under which requests for clarification may be made.

3.6 Protection of Proposal Materials

Advise that proposals are submitted for the exclusive private use of LANL and its client (DOE -
Nevada Operations Office), and guarantee that the information will not be distributed among other
bidders or project participants.

3.7 Proposal Costs

LANL should emphasize that it will accept no responsibility for costs incurred by bidders
rehponding to the RFP.
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SPECIFIC COMMENTS

Comments arcincluded on a section-by-section basis with the fragment of the subject draftRFP
section preceding CAG comments.

I. Instructions to the Offerors

A. Demonstration of Qualifications
Offeror will be required to itemize why he is qualified to take the job.

I.A, "Demonstrationof Qualifications";In ouropinion,thiswill notresultin usefulinformation
unlessincorporatedintoa detaileddescriptionof theproposedprojectmanagementapproach.A
requirementfora detailedmanagementproposalisrecommended;seethe generalcommentsabove
anditemIE below.

B. Past Projects
A description of similar past projects with at least addresses of previous
customers who can be contacted for reference.

I.B, "Past Projects"; It is recommended that such information be attached to the letter of
commitment; ,seethe general comments made above.

C. Demonstration of QA Qualifications

Offeror will be required to describe his QA process and show how it meets
NQA-I.

I.C, "Demonstration of QA Qualifications"; Much more specific direction is recommended. LANL
has several options in providing such direction; they may:

1. require a detailed description of the bidder's approach to developing a project specific QA
program;

2. require examples of project specific QA program plans developed for similar projects;

3. require submittal of a draft of the proposed QA program plan and implementing procedures
that would be used for this project.

The third option will obviously provide the most useful information in determining whether or not
the bidder has the st ;terns in place to handle the work. Although is a substantial requirement at the
RFP stage, it will definitely weed out unqualified bidders. In our opinion, the QA program and
QA management constraints for this project are so complex that the third option is absolutely
necessary in order to reduce the likelihood of contractor QA program problems after contract
award. It must be emphasized that LANL must define the QA program requirements explicitly at
the RFP stage in order to get a meaningful response. These QA requirements must be defined well
enough that little or no change is required in the transition from RFP to contract.
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D. Demonstration of Personnel Qualifications
Resumes of key personnel.

1. Project Manager

2. Supervisors

3. Lead Technical Contributors

I.D, "Demonstration of Personnel Qualifications"; The QA manager must be considered part of key
personnel. We also recommended thatkey personnel requirements be included for the senior
man_tgementrepresentative (President, Project Director, Vice-President, or whatever) that the
Project Managerand QA Managerboth report to, andwho is ultimately responsible for the success
of the project and resolving those quality issues thatcannot be settled at the manager level. It is
recommended thatLANL not mince words when it comes to letting a potential contractor know
what kind of upper management support it expects. Our observation is that the lack of contractor
upper management commitment, as a contractually understood condition, contributed to the
pronounced lack of performance observed with the previous IDS contractor.

E. Demonstration of Project Understanding
Offeror will be required to demonstrate that he understands the project by
discussing his approach to managing and completing the project.

I.E, "Demonstration of Project Understanding"; In our opinion, this section should explicitly
require a management proposal describing the contractor's overall management approach to the
project within the context of the draft QA Program Plan including personnel, suppliers, schedules,
and costs based on information provided in the draft SOW. See the general comments and
suggested revisions above.

F. Demonstration of Sample System Understanding
Offeror will be required to briefly describe his approach to designing an
acquisition station with the specifications supplied. The specifications will be
generated by sampling the known IDS requirements of all participants. Cost
and time estimates will be required. This is a test case, not a real system.

I.F, "Demonstration of Sample System Understanding"; In our opinion, this section should be
scaled back to a requirement for a general discussion of the bidder's technical approach to the
particular design considerations of the YMP IDS. Such a technical approach should be based on a

_ concise functional requirements description provided in a draft Scope Of Work included in the RFP
package, and warrants separate treatment in the technical proposal section of the RFP response.
See the general comments made above.

G. Subcontract Award Basis

• 1. Relative Weight
Relative weights of importance of the various sections of the proposals will
be described in general terms. The actual evaluation team weighting will be
provided to MAT only.
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2. Proposal Page Count
Limitations of proposals in maximum pages will he given.

I.G, "Subcontract Award Basis"; Inclusion of weighting criteria and a page count limitation will be
appropriate. It should be made clear that page count will not be an evaluation criteria. LANL
should also reserve rights to perform on-site evaluation of the the potential subcontractor's facilities
and QA program prior to making final award decisions.

H. Subcontract Phases
Descriptions of the various contract phases will be given.

1. Design

2. Development, Manufacturing, Testing, and Delivery

3. Installation and Testing

4. Operation and Maintenance

5. Decommissioning

l.tt, "Subcontract Phases"; Regardless of whether or not this is a multi-year contract, the various
phases of the project should be stated in terms of deliverables or completion requirements. The
bidders must clearly understand exactly what activities must be completed within a specific time
frame in order to properly estimate manpower requirements and project costs for the proposed
contract period (i.e., 1-year renewable). For the first annual contract only items 1, 2, and possibly
3 would occur. Items 4 and 5 should be identified as options to be exercised at LANL's discretion.

I. Place of Delivery and/or Performance

I.I, "Place of Delivery and/or Performance"; Unless it is necessary for LANL to dictate the
physical location of the activity, we suggest that the bidder be requested to identify the physical
location(s) where the design, procurement, assembly, and testing of the IDS will be accomplished.
If multiple locations will be used, specific activities to be performed in each location should be
identified and related to the proposed project management structure.

J. Documents for Review

Additional Documents to be Supplied by the Offerors.

1. Description of Software Development Process

2. QAPP

l.J, "Documents for Review"; The RFP should require that the bidder provide the following items
ag part of their response:

1. a technical proposal responding to functional requirements contained in the draft SOW;
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2. a draft project-specific QA Program Plan (see item I.C above);

3. a management proposal describing the bidder's overall management approach within the
context of the draft QA Program Plan. This plan must identify key personnel with current
resumes, identify needed manpower, and provide an estimate of costs all correlated to the
schedule provided by LANL in the draft SOW.

See general comments above.

K. Travel

A discussion of the need for travel to attend meetings and to give briefings will
be in this section. On site representation will also be discussed.

I.K, "Travel"; Specific requirements for frequency, location, and contractor participation
requirements should be provided in the RFP to the extent known or anticipated in order for the
bidders to properly estimate travel costs. On-site representation should be discussed as a potential
option under the draft SOW. See general comment I above.

L. Project Philosophy and Management
This section will attempt to give a flavor of the project approaches taken by the
participants. The review process and the unknown or changing requirements
climate will be stressed,

I.L, "Project Philosophy and Management"; In our opinion, philosophical discussions have no
place in an RFP. If the project will be subject to "unknown or changing requirements", then
LANL must explicitly define how those changes are going to be communicated to the contractor,
which type of changes should be anticipated in the bidding process, and exactly what the change
control and cost revision protocol between LANL and the contractor will be. It would be
appropriate to provide a brief summary of the purpose of the IDS in relationship to the goals of the
YMP in the draft SOW, but to the extent possible, LANL should insulate their subcontractor from
any all all issues related to the YMP that do not directly relate to the timely and successful
completion of the IDS contract. Project management needs should be focused on a precise
definition of the role LANL will play in the design review and approval process, system and
subsystem acceptance inspection, Physical Configuration Audits (PCAs), and other critical areas.
The sub-items in this section should be included in the draft SOW. See the general comments
made above.

1. Review Process

a. Design Traceability To Requirements

b. Design Evaluation

c. Peer Review

I,L. 1.c, "Peer Review"; We strongly feel that peer review (as defined by NUREG 1297) is
inappropriate as a design acceptance technique for this type of activity, certainly if applied between
LANL and the IDS contractor. The peer review process works fine if a consensus exists, but it
does not necessarily require or facilitate resolution of observed problems or weaknesses, especially
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when the peer review group produces a range of opinions. In our judgment, when applied to a
design control process, review processes must actively involve the reviewer in the resolution and
acceptance processes. Peer review may be appropriate at the conceptual design stage, or if the
degree of uncertainty related to a technical approach or a particular aspect of a design needs to be
estimated. LANL should take responsibility for such reviews, however, and should not invoke
such procedures as a contractor QA program requirement.

d. Participating Organizations Review

I.L. 1.d, "Participating Organizations Review"; It is recommended that LANL specifically define its
role in managing design review and design input interfaces that may involve other YMP
participants. In no case should it be implied that the contractor will have any direct interface with
other participants that is not regulated by LANL.

2. Phased Delivery

a. First system Due 2 months before the first test begins

I.L.2, "Phased Delivery" Please see comment I.H above; system deliverables must be well
defined, both in terms of the technical requirements that they must meet and in terms of acceptance
inspection and Physical Configuration Audit (PCA) requirements.

3. Changes to System

I.L.3, "Changes to System"; Please see comment I.L above; LANL and contractor responsibilities
regarding both IDS design changes and subsequent or concurrent contract changes must be defined
in no uncertain terms in the draft SOW.

4. Documentation Requirements

I.L.4, "Documentation Requirements"; Documentation requirements should be explicitly addressed
in the draft SOW through definition of deliverable plans, reports, design change requests, and the
other related documents. Specific documentation generated as a result of the contractor's QA
program would be expected to be identified within the draft QA Program Plan and implementing
procedures.

Section II "Statement of Work"

II. Statement of Work

A. Technical Requirements

1. General Project Description
Brief description of purpose of YMP. Current status of overall project.

• 2. Purpose of the Subcontract

iI.A.2; As a general comment, contract phases must be defined in terms of deliverables and
completion requirements, cross referenced to LANL-defined schedule milestones. If certain
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phasesof the activityamnot funded by this contract,butareretained as options, then they should
be identified. Ifa phaseddeliveryapproachis used,it should be addressedin a discussionof the
IDSconceptualmodeland,in moredetail,in the summarizedfunctionalrequirementsdescription.
It is importantthatthephases of IDSdevelopmenttrackorrelatewell to discretedeliverables.

a. General
IDS backgroundand purposeof subcontract.
Stressthat the designeffortwill incorporateoff the shelf hardwareand
softwarewhereverpossible.Special reviewand permissionwill be
requiredto developnewhardwareand software.This Is notto be a state
of the art system.

ll.A.2.a;The restrictionincludedhereappears to be in conflictwith DOEOrder1330.1B which
requiresthat"theutilizationof themostmodernsoftwaredevelopmentandmaintenance
technologiesandmethodologiesavailable,which have been shownto be effectiveduringall phases
of the life of the software, is encouraged." This is notanoutlineissue, but a contentissue.

b. Design Phase
More detaileddescriptionof work requiredundereach subcontract
phase.

c. Development,Manufacturing,Testing,and DeliveryPhase

d. Installationand Testing

e. Operationand Maintenance

(I) Spares

(2) Maintenance

(a) On-Site

(b) ProblemSupportfrom Factory

(3) Operation

f. Decommissioning
This phase is just in case it is needed.This willnegotiatedlater.

ll.A.2.f',"Decommissioning" is not a "just in case it is needed"portion of the work. It represents
the end of the site characterization testing activities involving IDS when the system is "turned off".

3. Conceptual Model of lOS
Brief overview of the IDS.

a. Distributed Data Acquisition System

(1) Acquire, Store, Disseminate
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(2) Central Systems

(3) AcquisitionSystems

b. Modular Construction

c. Reliability

II.A.3; The conceptualmodel shouldbe expandedto recognizecertain system modules or
subassemblies as discrete deliverables. The system must be produced in phases that result in
deliverableelements that will adequatelysupportparticular testing and construction activities at the
ESE These construction and testing schedules will determine, to some degree, the modularity of
the IDS as perceived by the bidders and determineproduction and delivery schedules for functional
portions of the overall system to meet LANL scheduledmilestones in the draft SOW.

4. FunctionalRequirements of IDS
This will be a high level description of the system.

a. Central systems

(1) AcquisitionManager

(2) Data Archiveand PI Interface System

(3) Surface Based Operations Console

b. Data Acquisition Stations

(1) Data Channels

(2) Storage of Data

(a) Time Stamp

(b) Storage Requirements

(c) Unusual Occurrence Reporting

(3) Acquisition Rates

(a) Basic Rates

• (b) Unusual Occurrence Rates

(c) User Control of Rates



I I

Fri, Feb 16, 1990 11 75-9004701

c. Reliability Issues

(1) Failure Modes

(2) Recovery From Component Failure

(3) Data Integrity

d. Expected Operational Issues

(1) User Control Software Interface

(2) User Data Inspection

(3) Tools for User Data Reduction

(a) Requirements for Data Reduction

(b) Mathematical Tools

(c) Graphical Tools

e. Networking and Communications Issues

(I) Required Networks

(a) Between Data Acquisition Stations and Acquisition Manager

(b) Between AM and Archive System

(c) Between Archive System and the Outside World

(2) Protocols

f. Alarms

(1) Range Alarms

(2) Malfunction Alarms

g. Control

(1) Automatic

(a) Range Possible

• (b) Recording of Changes

(2) User Directed
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(a) Range Possible

(b) Recording of Changes

II.A.4; The level of detail provided in this section must be sufficient for bidders to produce a
realistic proposal, and to the extent possible should represent a close approximation of what will be
included in the contract. There seems no reason not to simply invoke the latest revision of the 1DS
FRD to cover functional requirement issues. It should be noted that the full text of the CAG-
produced draft SOW will incorporate all of the items described here.

5. DOE Orders

a. Environment, Safety, & Health11

b. Project Management and Reporting

c. Information systems

II.A.5; DOE Orders applicable to the technical and quality management of the project are not
technical requirements and should be defined within individual sections defining requirements for
the Project Management Plan and QA Program Plan. We recommend the interpretations of Order
applicability provided by R. Snow's recent memorandum (CAG 75-9003704, February 6, 1990)
be followed in the preparation of the draft full text version of the SOW. It is important that LANL
understand exactly which DOE Orders are applicable to IDS development and operation and, in
detail, how LANL proposes to meet the requirements of the applicable orders. Meeting the
requirements of the orders is a LANL responsibility. Those portions of the orders that apply to the
IDS contractor should be identified by LANL and included in the draft SOW as an unambiguous
requirement.

6. Schedule Requirements

a. Period of Performance for Each Phase

b. Draft Schedule with Milestones

(1) Include Procurement Cycles

(2) Include software Development cycle

II.A.6, "Schedule Requirements"; These are not technical requirements and should be defined
within individual sections defining requirements for the Project Management Plan and QA Program
Plan. Also see comment II.A.2 above; LANL-furnished items must be listed in detail in order for
bidders to estimate procurement schedules and costs. The SOW should request a detailed schedule
based on LANL-established deliverable milestones.
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B. Deliverables

1. General

Describe in this section the deliverables common to each phase.

ll.B. 1, "General"; The descriptions should include items common to all phases or specific to each
phase.

a. Project Status Reports

b. Project Management Plans and Budgets

c. cost Reports

d. Quality Assurance Program Plan

ll.B.l.d, "Quality Assurance Program Plan"; The implementing procedures invoked by the
contractor's QA Program Plan should be identified as deliverables, subject for LANL review and
approval prior to use.

2. Phase Specific

a. Design

(1) Design Documents

(2) Design Diagrams

b. Development, Manufacturing, Testing, and Delivery

c. Installation and Testing

d. Operations and Maintenance

(1) Operations Procedures

(2) User Training

e. Decommissioning

II.B.2, "Phase Specific"; "Design documents" and "design diagrams" will be routine deliverables
throughout the project. To avoid bidder confusion clarification is needed to identify the various
steps required to design and build a discrete deliverable separately from the overall project phases
required to complete the IDS. The deliverable production phase involves design, procurement,
assembly, testing, and delivery. Post-installation testing support may be included as an option.
The overall phases of the project, on the other hand, will involve the periodic delivery of certain
components of the system to support ESF construction testing needs. Different phases of the
design and production processes necessary for different IDS modules or components may be
occurring at different times. As an example, the data acquisition software and system hardware
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necessary to support radial borehole testing may need tobe delivered and installed long before the
system software needed to monitor operational status of at-depth test instrumentation is even
designed.

C. Project Management Requirements

1. General Performance Requirements and Acceptance of Work

2. Project Management Plan

3. Schedule Control

4. Cost Control

5. Manpower Allocation

6. Work Breakdown Structure

II.C; As a general comment, these items will be addressed in the full text of the draft SOW base,
although the organization provided in the CAG draft SOW outline is preferred.

D. Quality Assurance Requirements

1. Quality Assurance Plan

a. QA Program Requirements

b. Right-of-Access Provision

c. subcontracting Requirements

d. Documentation Requirements

e. Interface Measures

2. Nonconformance

3. Calibration Requirements

ll.D.3, "Calibration Requirements"; This is a technical not a QA item, although QA will have some
impact on its conduct just like all other technical work. This item should be moved to section II.A
or section II.C.

4. Testing Requirements

ll.b 4, "Testing Requirements"; This is a technical not a QA item, although QA will have some
impact on its conduct just like all other technical work. This item should be moved to section II.A.
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a. Factory Test Requirements

(1) Review and Approval of Factory Test Plan

(2) Witnessed Factory Tests

b. Acceptance Test Requirements

(1) Acceptance Test Plan

(2) On-Site Acceptance Test

(3) Acceptance Testing Schedule

5. Configuration Management and Change Control

II.D; The organizational approach in the CAG draft SOW is much preferred. It is absolutely
necessary that the following items are included in the final SOW:

1. quality levels defined;

2. governing DOE Orders and other regulatory requirements affecting QAPP organization and
content provided;

3. the design control interface with LANL be clearly defined;

4. records management responsibilities defined;

5. contractor audit responsibilities emphasized;

6. nonconformance reporting protocols be established;

7. LANL needs related to acceptance testing and Physical Configuration Audits (PCAs) be
defined in detail.

Of all these items, particular emphasis should be placed on any design control considerations that
involve routine int'-rfaces with LANL. Configuration management issues are critical to the success
of the IDS. LANL requirements for configuration management should be expressed in the plainest
possible language and should be an integral consideration in establishing design control,
acceptance testing, and PCA interfaces. If LANL has other unique requirements related to design
control, such as particular software life cycle considerations, software QA methods, and
documentation requirements, they must be understood and documented in detail by LANL and then
stated precisely for the bidder.
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"Ib: Ross Oblad, LANL TMO
From: Jim Hall, CAG
Subj: Comments on FY90 IDS issues

Copy: H Kalia, LANL TMO

Ross, these thoughts have been brewing for a while. This is the latest version. Based on the IDS
Technical Meeting Wed, Nov 29, 1989 and subsequent discussions with TMO personnel CAG has
identified issues for TMO action or discussion during FY90. These issues are directed at
developing a logical andeffective IDS program based on detailed planning and completing
necessary outstanding tasks to support the TMO.

1. Statement ofTMO IDS goals and purpose: During the course of the IDS Technical Meeting
several issues were discussed that need to be followed up by the IDS Technical Manager. TMO
IDS goals have altered dramatically with the arrivalof the new IDS Technical Managerand the
termination of the EG&G design contract. The TMO must originate a position statement
directed at the Pls and testing task leaders that redefines IDS purpose and goals. The statement
should reiterate thatcollaborative efforts with the participants will be necessary to accomplish
fielding a useful IDS. This approach will help users understand (and believe) that this newly
defined IDS will support their needs. The following points should be included in this
statement:

• A new IDS Technical Manager has taken over theprogram in the TMO.
• The EG&G IDS design and build development contract has been terminated.
. The EG&G conceptual design will be reviewed for current program needs.
• TMO IDS goals for FY90.

2. Participant support oflDS design: User support for IDS has been weak in the recent past. A
new direction needs to be defined that will encourage the participantsthat the TMO is interested
in their needs and has a goal to involve them in future decision making on IDS design issues.
The following points should be included in the statementof this goal:

• User design input is an important part of developing a successful IDS that meets users
needs.

• User design solutions for specific test requirements will be accepted for inclusion into the
IDS. Data acquisition component designs and system concepts (hardware and software) are
actively solicited as design input suggestions and/or functional requirements for the the IDS.

• Basic IDS design strategies and specific implementations that effect participantactivities will
be reviewed with participants for consensus before designs are finalized.

• A clear statementof the TMO position on minimizing organizational computers anda
strategy to integrate them into the IDS. This will help clarify thescope of the planned IDS
design and the role of participantorganizational computers in testing activities.

2.. FRD development: The purposeof the FRD as the single functional requirements document
for IDS development needs to be made clear. The TMO strategy for developing the FRD
should be explained and the role of participants developed. These items will be important to a
timely and successful completion of the FRD.
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• A description of the FRD.
• The tentative schedule for completing the working version for start of Title 2 IDS design.
• A general statement of requiredinformation from participantprograms with a description of

the TMO strategy for developing preliminary IDS functional requirements.
• Identify specific tests that will have to be fully characterized by participants to provide IDS

functional requirements for the first two years of the new Title 2 IDS development contract.
• Each test identified by the TMO for participantresponse should be developed in enough

detail to include TMO intent, specific information required from the PI or participant
organization, and required date of response. Segregating each each test or specific item into
a separate formal request will simplify response tracking and reporting.

3. IDS supporting documentation: Currentdetailed costs, resource requirements, and scheduling
for IDS development are based on estimates made years ago and repeatedly modified to fit
prevailing political and fiscal constraints. To provide defensible and authentic information for
TMO decision making these items must be re-evaluated for correct assumptions, completeness
of concept, and impact of more up-to-date knowledge of the ESF testing and construction
program. To be useful this documentation should include the following items:

• A description of the basic functional elements of the installed IDS
• A high level planning schedule for IDS activities based on TMO and IDS Contractor annual

activities.
• Detailed descriptions of assumptions made in the estimating process.
• Documented references used in developing functional elements and estimating costs and

schedules.

4. Scheduled activities for FF90: Current schedules for FYg0 IDS activities are responses to
YMPO goals developed in early FY90. Lack of headquarters response to YMPO ESF
contracting proposals and uncertain M&O contxactor responsibilities, among other issues,
m_e thecurrent restart of Title 2 IDS design date uncertain. Based on these observations, we
suggest that the TMO does not work to produce the IDS development RFP on a fast track
schedule. Instead the schedule for the RFP should be a floating schedule with the start time
triggered by some positive YMPO action. The decision to fast track the RFP would be made at
the YMtK) trigger time to startTitle 2 activities. In the meantime background tasks should be
initiated to assemble the required parts of the RF1a and supporting documentation. This would
allow the necessary time for the TMO to prepare solid, well thought out documents (even make
a few mistakes and start over where necessary) that would include portions of the RFP, an
updated FRD and supporting documentation, develop a program for PI test requirement input,
develop strategies for functional requirements, make new LANL estimates of the scope of the
IDS task, and review existing schedules. All of these activities will contribute to a well
managed and responsive IDS program that includes appropriate support for the IDS manager to
become fully acquainted with the background of the existing LANL program, make and
evaluate new plans for future activities, and develop a logical and considered implementation of
those plans.

Our goal should be to complete these items as well as preliminary RFP preparation discussed
above during FY90. Resolution of certain sub-elements of the overall design concept such as
organizational computer use would be expected to extend into FY91 or beyond as the participant
testing groups re-evaluate their programs as part of Title 2 design.
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REQUEST FOR PROPOSAL

FOR

YUCCA MOUNTAIN PROJECq' EXPLORATORY SHAFT FACILITY
INTEGRATED DATA SYSTEM DEVELOPMENT

LOS ALAMOS NATIONAL LABORATORY
RFP NO.

REF: DOE-NV CONTRACT NO.

Section i: Instructions to Offerors

1.0 Introduction

This Request for Proposal (RFP) is issued by Los Alamos National Laboratory (LANL) for
purposes of selecting a qualified subcontractor for the provision of services related to the design,
procurement, assembly, testing, delivery, and post-installation support of an integrated data system
(IDS) to support the underground geotechnical testing that will be performed during construction
and after completion of the Exploratory Shaft Facility (ESF) at the U.S. Department of Energy's
(DOE) Yucca Mountain Project (YMP) in the state of Nevada. Section I of this proposal provides
instructions to offerors in preparing an acceptable response to this RFP; Section II is a draft
Statement of Work (SOW) that contains a brief description of the goals of the IDS in supporting
YMP ESF data acquisition needs, and presents the technical and quality requirements of the IDS
project in essentially the same format and level of detail that will be provided in the final contract.
Ple_se note that the primary source of technical requirements for the IDS is found in Appendix A of
the draft SOW, which contains Revision 1.0 of the IDS Functional Requirements Document
(LANL,1989). Please also note that Appendix C of the draft SOW contains the University of
California's General Provisions for Research and Development Subcontracts, dated January 1987,
which are the terms and conditions that will govern contractual performance.

2.0 Content Requirements

The offeror's response shall be divided into four sections as described below.

2.1 Letter of Commitment

The offeror shall provide a letter from the offeror's senior management demonstrating the level of
commitment and the extent of resources that will be provided to the IDS project. The letter shall
summarize the offeror's previous experience in provision of data acquisition systems with similar
functions, and shall identify the physical location or locations at which the work will be performed.
The letter shall be limited to 10 pages in length.
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2.2 Technical Proposal

The offeror shall provide a technical proposal that describes, in detail, the technical approach that
the offeror will use in fulfilling the functional and other technical requirements contained in the
draftSOW. The technical proposal shall be focused on the technical issues involved in IDS
design, procurement, assembly, testing, delivery, andpost-installation support. Unnecessarily
elaborate technical proposals arcdiscouraged; length shall be limited to 40 pages.

2.3 DraftQA Program Plan

Each offeror shall submit a draft project-specific QA ProgramPlan, with all requiredimplementing
•procedures, designed to address the requirements described in the draftSOW. The draft QA
Program Plan should be written at the same level of detail that the offeror would normally use in an
actively implemented plan. No page limit is specified, but unnecessarily elaborate presentations are
discouraged.

2.4 Management Proposal

Each offeror should submit a management proposal, which should describe the overall
management approach to the project within the context of the draftQA Program Plan, identify key
personnel, provide current professional resumes of key personnel, identify proposed
subcontractors or suppliers, and provide a draftdetailed schedule, estimated manpower allocations,
and estimated project costs based on the schedule considerations provided in the draft SOW. Page
length is limited to 15 pages.

3.0 RFP Administration

3.1 Pre-Proposal Meeting

Potential offerors may attend a pre-proposal meeting on {insert date, time] at the following location:

Los Alamos National Laboratory
{insert address]
Room [.insertroom numberl

The pre-proposal meeting shall consist of a presentation of the requirements of the SOW by LANL
representatives, and shall be followed by a 30 minute period in which questions from potential
offerors will be sequentially entertained. Meeting minutes will be recorded and distributedto all
attendees.

3.2 Notice of Intent to Propose

Each potential offeror shall notify the LANL contracts representative in writing of their intent to
prepare a detailed proposal within one week after the pre-proposal meeting. Facsimile notices will
be accepted. All such notices shall be sent to the following address:

[insert name of LANL representative]
Los Aiamos National Laboratory
iinsert address]

" linsert telephone and facsimile numberl
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3.3 Proposal Due Dates and Submittal Requirements

Offerors shall submit five bound copies of their proposal to the the LANL contract representative
identified in Section 3.2. Unnecessarily elaborate bindings and artwork are discouraged.
Proposals shall be received no later than 5:00 PM, [insert date]; late proposals will not be accepted
and will be returned unopened.

3.4 Proposal Evaluation Criteria

Proposals will be evaluated for technical content and for compliance with the directions provided
by both sections of this RFP. Proposals will be evaluated section by section; the weightir.g factors
assigned to each section relative to their importance in determining a final rating are as follows:

• Letter of Commitment 10%

• Technical Proposal 35%

• Draft Quality Assurance Program Plan 35%
and implementing procedures

• Management Proposal 20%

Detailed information regarding the evaluation processes applied within each section will not be
provided to offerors.

3.5 RFP Changes and Requests for Clarification

LANL reserves the rights to cancel or revise any or all of the conditions, content, or submittal dates
of this RFP at any time. Only those RFP modifications authorized by the LANL contract
representative identified in 3.2 above shall be considered by the offerors. One written request for
clarification from each offeror will be accepted within the first three weeks after the pre-proposal
meeting. Requests for clarification will be compiled and answered by LANL in letter format, and
will be distributed to all offerors; sources of individual questions or requests for clarification will
not be identified in the LANL letter response.

3.6 Protection of Proposal Materials

The proposals submitted by offerors are for the exclusive private use of LANL and its client, the
U.S. Department of Energy - Yucca Mountain Project Office (YMPO) in facilitating the process of
selecting an IDS subcontractor. All proposals will be considered confidential, and proposal
information will not be divulged to other offerors or project participants. All proposals will be
considered LANL property upon receipt, and will not be returned.

3.7 Proposal Costs

All proposal costs shall be borne by the offerors; LANL and YMPO accept no responsibility for
costs that may be incurred by offerors in the process of proposal preparation, or that may result
from the modification or cancellation of this RFP.
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SECTION lI: DRAFT STATEMENT OF WORK:

INTEGRATED DATA SYSTEM DEVELOPMENT
FOR THE

YUCCA MOUNTAIN PROJECT EXPLORATORY SHAFT FACILITY

1.0 GENERAL AND TECHNICAL REQUIREMENTS

1.1 General Project Description

The Yucca Mountain Project Office (YMPO) of the U.S. Department of Energy is tasked with the
design, construction, and operation of an Exploratory Shaft Facility (ESF) at Yucca Mountain,
Nevada for purposes of detailed characterization of the Yucca Mountain site for a mined geologic
repository for permanent disposal of high-level nuclear waste from commercial reactors and other
nuclear facilities. Detailed characterization of the geologic and hydrogeologic properties of the site
will be conducted through a wide variety of short-term and long-term in-situ tests that will be
conducted during ESF construction and after completion of the facility. Test methods will require
the installation of a large number of test instruments and sensors with a variety of functions, which
will produce analog anti digital data that must be collected, processed, stored, and evaluated in an
attempt to determine the probable performance of the geologic repository. Before the ESF can
receive waste for emplacement, it must receive a facility license from the U.S. Nuclear Regulatory
Commission (NRC), analogous to the licenses required for commercial reactors and other nuclear
facilities. Consequently, the construction and operation of the ESF is subject to strict regulatory
constraints on the design, construction, and management practices that are implemented on the
project. Precise, complete, and comprehensive documentation demonstrating project compliance
with all regulatory requirements is a major consideration at all levels of the project.

1.2 Conceptual Model

Briefly described, the Integrated Data System (IDS) must acquire, store, protect, and transfer (to
u_rs) all data from test instrumentation and various associated manual data entry points within the
ESE The IDS must be capable of being installed in modules that can effectively manage test data
produced during each stage of ESF construction through the completion of the facility. The IDS
design, therefore, must be flexible enough to accommodate additional modules, data channels, and
increasing numbers and types of testing requirements as ESF construction progresses, and must be
capable of being modified as necessary to accommodate changes in ESF design without any loss of
function or risk to acquired data from previously installed modules. IDS development and
installation must keep pace with the testing needs that coincide with ESF construction schedules.
The first deliverable IDS module will be required to support radial borehole testing that will be
performed during the sinking of the ESF access shaft, and is the primary deliverable addressed by
this Statement of Work (SOW).

1.3 Functional Requirements

The IDS shall be designed to meet the functional requirements for design defined by Appendix A,
IDS Functional Requirements Document, Revision 1.0 (LANL,1989), and shall comply with
applicable portions of the following DOE Orders:

• • 1330.1B, "Management of Automated Data Systems and Data Resources"

• 1360.2A, "Unclassified Computer Security Program"
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• 1360.3A, "Automatic Data Processing Standards"

• 1360.4A, "Scientific and Technical Computer Software"

• 1360.6, "Automatic Data Processing Equipment/Data Systems"

• 6430.1A, "General Design Criteria"

1.4 Identification of Buyer

Los Alamos National Laboratory (LANL) is the Buyer of the services required by this SOW on
behalf of the YMPO, and will administer the contract through its Technical Project Office (TPO).
The Buyer's primary contractual representative is identified below:

linsert name of LANL representative]
Los Aiamos National Laboratory
linsert addressl
linsert telephone and facsimile number]

1.5 Period of Performance

The period of performance addressed by this Statement of Work (SOW) is confined to Fiscal Year
1991 (FY91 );.

1.6 Buyer Furnished Items and Equipment

Certain hardware and software items, required both for IDS design purposes and for integration
into deliverable IDS support modules, will be provided by LANL; a complete list is included in
Appendix B. The Contractor shall be responsible for maintaining Buyer-furnished items and
equipment in a controlled inventory, shall perform quarterly inspections to very physical condition
of such items and equipment, and for providing quarterly condition and usage status reports to the
LANL Technical Project Office (TPO). Buyer-furnished equipment shall be used for IDS project
support purposes only. Property management responsibilities shall be assigned and identified
within the Contractor's Project Management Plan; see Section 3.2 below.

1.7 Standard Terms and Conditions

All work performed under the requirements of this Statement of Work (SOW) is subject to the
standard terms and conditions of the University of California's General Provisio_._ for Research
and Development Subcontracts (UC, January 1987), which is included as Appe.ndix C to this
SOW.

2.0 DELIVERABLES

Project deliverables are described in the following sections; the data deliverables are summarized in
Figure 2-1.

2.1 Budget and Cost Plan

A cost plan meeting the requirements of Section 5.0 below shall be submitted to the LANL TPO
for review and approval within 30 days after acceptance of this SOW, and shall be updated on at
least a monthly basis thereafter.
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2.2 Quality Assurance Program Plan andProcedures

The QAPP and implementing procedures described in 4.2 below shall be submitted to the LANL
TPO for approval within 30 days after acceptance of this SOW. All revisions shall be submitted
for LANL review and approval prior to use.

2.3 Project Management Plan and Detailed Schedule

The Project Management Plan (PMP) described in Section 3.2 below shall be submitted to the TI_
for approval within 30 days after acceptance of this SOW. All revisions shall be submitted for
review and approval prior to use.

2.4 Monthly Progress Reports

Progress reports summarizing all activities (including status of all design and procurement
activities) and identifying outstanding issues or quality problems shall be submitted to the LANL
TPO between the first and tenth day of each month, with copies to the LANL Test Manager's
Office (TMO) and the LANL QA Liaison Officer. Progress reports shall provide a comparison of
actual expenditures against target values defined in the spending plan (see Sections 2.2 and 5.0
below), shall provide detailed justification for disparities greater or less that 15 percent of target
values, and shall include any subsequent revisions or updates to the spending plans. Any
significant quality problems or changes in key personnel assignments defined by the Project
Management Plan (PMP, see Section 3.2 below) shall be noted in the report.

2.5 Quarterly BFE Condition and Status Reports

The Contractor shall perform quarterly inspections to very physical condition of Buyer-Furnished
items and Equipment (BFE), and for providing quarterly condition and usage status reports to the
LANL Technical Project Office (T_) by the tenth day of each quarter.

2.6 IDS RBT Data Acquisition Modules

A fully operational data acquisition system capable of supporting all Radial Borehole Tests (RBTs)
planned during sinking of the ESF access shaft shall be completed, documented by completed
configuration baseline documents and design specifications (including completed detail drawings,
assembly drawings, operating software, and user documentation) and presented for formal
acceptance testing by lin_rt datel. Acceptance test plans shall be submitted to the LANL TPO for
approval at least 60 days prior to the planned acceptance test date. The LANL TPO shall be
advised 30 days prior to system completion in order to facilitate planning for test witnessing and
scheduling of Physical Configuration Audits (PCAs) by DOE Yucca Mountain Project Office
(YMPO) CM personnel. Acceptance test reports shall be prepared in compliance with approved
procedures and submitted to the LANL TPO within 30 days after completion of all testing
activities. Other requirements related to physical delivery, shipment, storage, and/or installation
will be provided at the direction of the LANL TPO.

2.7 Design and Procurement Status Report (Year End)

A comprehensive report summarizing the design and procurement status of follow-on IDS support
modules shall be submitted to the LANL TPO within 30 days after the end of FY91.
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FIGURE 2-1

FY91
IDS DATA DELIVERABLES

Item Initial submittaldate Routine submittal date

Budget and Cost Plan 30 days ARO* monthly, with monthly report

QAPP and procedures 30 days ARO update annually or prior to use of any
revisions

PMP and schedule 30 days ARO update annually or prior to use of any
revisions

Monthly progress reports by 10th of first month by 10th of each month

Quarterly BFE** Condition by 10th day of each by 10th day of each quarter quarter
and Status Reports

Acceptance Test Plans 60 days prior to test date 60 days prior to test date

Acceptance Test Reports 30 days after test completion 30 days after test completion

Design and Procurement 30 days after end of FY91 N/A
Status Report

Contractor Audit N/A 10 days after completion or closure
Nonconformance Reports N/A 10 days after completion or closure :
Surveillance Reports N/A 10 days after completion or closure

* ARO = After Receipt of Order
** BFE ---Buyer Furnished items and Equipment
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3.0PROJECT MANAGEMENT REQUIREMENTS

3. I General Performance Requirements and Acceptance of Work

3.1.1 Technical and Contractual Liaison with LANL

The primaryLANL organizational contact for this project is the LANL Technical Project Office.
All technical or contractual correspondence shall be routed through the LANL Technical Project
Officer (TPO) or designee, at the following address:

[insert name of LANL repre_ntative]
Los Alamos National Laboratory
[insert address]
[insert telephone and facsimile numberl

3.1.2 Performance Requirements

Acceptable performance on this project is defined as compliance with the following:

• current versions of this Statement of Work and its Appendices;

, current LANL-approved versions of the Contractor's Project Management Plan, QA Project
Plan, and implementing procedures; and

• current LANL-approved versions of all design specifications and drawings;

Acceptable performance will also constitute completion of all required data deliverables and
hardware/software deliverables, and will include:

• system acceptance testing and delivery of the IDS data acquisition modules developed to
support radial borehole testing; and

• successful completion of Physical Configuration Audits (PCAs) for delivered hardware and
software.

3. !.3 Acceptance of Work

Acceptance of work will be based on LANL review and approval of all required deliverables,
LANL witnessing and approval of acceptance testing for the IDS modules developed to support
radial borehole testing, LANL receiving inspection and acceptance of delivered hardware, and
successful completion of all required PCAs.

3.2 Project Organization

All IDS development activities conducted by the Contractor shall be performed by a single central
project organization under the direct management of a senior Project Manager, who shall be
directly responsible to the LANL TPO for overall project performance. The project organization
shall include all functional groups within the Contractor's organization that participate in,
contribute to, or monitor the technical quality of the IDS. The specific project planning,
management, and quality requirements defined by this SOW shall apply to all functional elements
of the project organization. The location of the Contractor's facility or facilities in which all aspects
of the project activity will be performed shall be identified in the Project Management Plan
discussed in Section 3.3 below.
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3.3 Project Management Plan

A Project Management Plan (PMP) shall be prepared and submitted to the LANL TI_ for approval
within 30 days after contract award. At a minimum, the PMP shall address the following items:

• a description of the project organizational structure, including an organizational chart;

• identification of key personnel, with a description of qualifications and project
responsibilities;

• a discussion of total available personnel resources;

• a description of the general management approach to FY91 IDS development activities;

• a detailed schedule based on the deliverable milestones identified in Section 2.0 above;

• a detailed project Work Breakdown Structure (WBS), based on the headings provided in
Appendix C, which subdivides the contractually specified WBS headings into the lowest
levels required for manageability, and including descriptions for each project WBS element
developed;

• references to instructions or procedures for controlling distribution of work to project
personnel; and

• guidelines for the preparation of the cost plan based on cost and manpower considerations
for each developed WBS element, along with procedures for routine monthly review,
update, and submittal.

The Project Management Plan shall be considered a controlled document, subject to the
preparation, review, approval, distribution, and revision controls described in the contractor's QA
Program Plan.

3.3 Work Breakdown Structure

The Work Breakdown Structure (WBS) for IDS development is provided in Appendix D to this
Statement of Work. Project Management Plan (PMP) requirements discussed in section 3.2 above
require the development and submittal of additional WBS detail as necessary to adequately manage
project activities, but shall be developed at least one level beyond that specified in Appendix D.

4.0 QUALITY ASSURANCE REQUIREMENTS

4.1 Quality Level Assignment

With the exception of design support procurement activities only, all work under this contract is
designated Quality Level 1 in consideration of the criticality of the IDS in the defensibility of site
ch,'u'acterization data for the YMP. In the terminology of the high-level nuclear waste repository
program, Quality Level I refers to those items or activities with a direct affect on or relationship to
the reliability or performance of the repository in protecting the short- and long-term radiological
hdalth and safety of the public. Design support hardware and software, support procurements, and
other activities that do not have a direct relationship to the quality of a deliverable data acquisition
system are designated Quality Level 111.Hardware or software procured or developed under Level
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I!i controls shall not be integrated into Level 1 IDS systems without first successfully completing
documented Level 1 qualification in compliance with LANL-approved procedures.

4.2 Quality Assurance Program Plan and Procedures Preparation

The Contractor shall prepare a Quality Assurance Program Plan (QAPP) that defines a quality
program appropriate for Quality Level 1 activities, and shall be supported by implementing
procedures to the extent and level of detail appropriate for the technical activities defined in this
SOW. The QAPP and all procedures shall be submitted to the LANL TPO for approval prior to
use. The QAPP shall be structured to address the following regulatory requirements:

• ASME NQA-1, Quality Assurance Program Requirements for Nuclear Facilities
(ANSI/ASME, 1989)

• The QAPP shall address Basic Requirements 1 through 18 inclusive, and all Supplemental
Requirements as appropriate for the technical activities defined in Section 1.0 of this SOW.

• US NRC, Review Plan for High-Level Waste Repository Quality Assurance Program
Descriptions (NRC, 1988)

• The QAPP shall address Sections 1 through 17 inclusive, as appropriate for the technical
activities defined in Section 1.0 of this SOW.

Within the context of the plan structure defined by these specifications, the QAPP shall address the
specific requirements of Sections 4.3 through 4.8 below.

4.3 Design Control Considerations

4.3.1 Configuration Management

Configuration Management (CM) plans or procedures shall be prepared, either as QAPP
appendices or as separate controlled documents, that provide a methodology for the detailed
management of the design documents that collectively define all of the hardware and software items
that compose each data acquisition sy,_tem configuration. The revision level and acceptance status
of each item of a particular contiguration shall be controlled from the point of initial acceptance or
qualification, through system development and all associated modifications, through acceptance
testing, preparation of CM baseline documentation, and LANL approval. CM plans or procedures
shall be capable of identifying and documenting all currently approved configuration items at any
given point in the process of system development, and for documenting and controlling changes to
individual configuration items in ways that shall ensure the proper consideration of all other
affected or potentially affected elements of the system. All configuration items shall be individually
controlled and defined through QAPP-defined procedures governing their preparation, review,
approval, and modification.

4.3.2 Design Input and Design Interface Control

All design input provided by external project participants or by the Contractor shall be reviewed
and approved by LANL prior to use. Approved design input shall be transmitted to the Contractor
through the IDS Functional Requirements Document (FRD) or other LANL design directives. All
additions or modifications to design input, including requests originating with the Contractor, shall
be reviewed by LANL and, if approved, will be incorporated into revisions of the FRD. Design
input or change requests provided directly to the Contractor by other project participants shall be
documented and referred directly to the LANL TMO for appropriate action.
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4.3.3 Detailed Design Specification Preparation

The Contractor shall prepare procedures to control the preparation, review, and approval of
comprehensive engineering specifications and/or drawings that shall completely define the design
of all system hardware and software. Such documents shall be submitted to the LANL TMO for
formal design review and approval prior to entry into the Contractor's CM system. The Contractor
shall provide technical support for LANL design reviews at the TMO's request. Modifications to
detailed design specifications shall be reviewed in the same manner as the originals, and shall be
controlled and updated as necessary throughout the process of design development, verification or
qualification, acceptance testing, and final LANL approval of the complete system configuration.

4.3.4 Design Verification

Verification of the completed data acquisition system design for the IDS modules developed to
support radial borehole testing shall be accomplished through successful completion of final
acceptance testing as discussed in Section 4.8 below. Acceptance testing procedures shall be
deve;oped in accordance with procedure requirements defined within the Contractor's QAPP, and
shall be submitted for review and approval by the LANL TMO prior to use. Software shall be
separately verified in compliance with the requirements of Section 4.3.5 below, prior to entry into
the Contractor's CM system and prior to final acceptance testing. All configuration items
developed or procured without Quality Level I controls shall successfully complete qualification
tesdng, inspection, or (if software) verification, prior to entry into the Contractor's CM system,
and prior to the initiation of acceptance tests. Qualification test procedures shall be developed in
compliance with procedures specified in the Contractor's QAPP. Qualification test procedures
and/or qualification inspection plans shall be submitted for review and approval by the LANL TMO
prior to use.

4.3.5 Software Design, Development, Verifcation, and Configuration Management

All s) stem software procured, developed, or obtained from other YMP participants shall be
verified in order to ensure that it correctly performs all intended user functions and mathematical
calculations as defined by its user documentation. Software verification shall be required as a
condition of acceptance and entry into the Contractor's CM system. Software procured,
developed, or obtained without Quality Level 1 controls shall be subject to full verification prior to
entry into the CM system. Software verification procedures shall be developed and controlled as
part of the QAPP, and at a minimum shall require the following items:

• definition of an adequate number and type of test cases or sample problems, in order to
completely exercise the features of the software;

• acceptance o'iteda;

• definition of test case input data;

• requirements for a comprehensive verification report;

• requirements for addressing the applicable requirements of DOE Orders 1330.1B, 1360.2A,
1360.3A, 1360.4A, and 1360.6; and

• requirements for documented independent technical reviews of the verification report, users'
manuals, and supporting calculations and documentation.
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4.3.6 Configuration Baseline Document Preparation

Upon successful completion of system acceptance testing, individual system configurations shall
be considered complete. As-tested and as-accepted configurations shall be documented in a
compiled and controlled format that shall permit LANL to readily prepare Product Configuration
Baseline (PCB) documents for individual accepted systems. Once the PCB has been prepared,
LANL will request performance of a Physical Configuration Audit (PCA) by DOE YMPO CM
personnel. Upon successful completion of the PCA, the system will be considered formally
baselined and will be entered into the YMP Baseline in compliance with LANL procedures. At the
direction of the LANL TPO, Contractor personnel may be requested to assist in the PCB and PCA
processes and in the resolution of any observed configuration discrepancies.

4.4 Project Quality Assurance Records

The contractor shall maintain project QA records files in compliance with Basic Requirement 17
and Supplement 17S-1 of ANSI/ASME NQA-I. Project QA records shall be considered to include
all documents (in paper, microfilm, or magnetic media) that have been properly executed,
completed, or approved and that furnish evidence of the quality and completeness of data, items,
and activities performed in support of this SOW. All records shall be considered "permanent" as
defined by Supplement 17S-1, and shall be subject to turnover to LANL at the direction of the
TPO. The Contractor's QA organization shall verify completeness of records turnover packages
prior to submittal to LANL. A list of typical project records is included for information as
Appendix E.

4.5 Quality Assurance Audits and Surveillances

4.5.1 Buyer-initiated Audits and Surveillances

LANL reserves the right to conduct periodic QA audits and surveillances in the Contractor's
facilities to determine compliance with the requirements of this SOW and the overall adequacy of
QA program implementation. The Contractor shall be advised in writing at least 30 days in
advance of all proposed QA audits or surveillances, and shall provide reasonable facilities and
access to project records and personnel as necessary for the conduct of audit and surveillance
activities. The Contractor sha!! formally respond to LANL corrective action requests resulting
from audit findings or observations or surveillance -related action items within 30 days after
receipt.

4.5.2 Contractor Audits and Surveillances

Contractor QA personnel shall conduct periodic surveillances and audits of project activity;
minimum schedules shall be established in the Contractor'sQAPP. All audits and surveillances
shall be performed by qualified personnel in compliance with approved procedures. All internal
surveillance and audit reports and associated nonconformance and/orcorrective action
documentation shall be submitted to the LANL TPO for information within ten working days after
completion or closure.

4.6 Nonconformances Reporting

The Contractor shall summarize all nonconformance activity in monthly progress reports, and shall
p_ovidecopies of all information related to nonconformances within ten days of completion or
closure. All nonconforming situations requiring a stop-work order or that have a serious or
catastrophiceffect on project quality, safety, or schedule considerations shall require immediate
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notification of the LANL Tt_ with full documentation of the situation required within two
working days.

4.7 LANL Supplier QA Representative

At the LANL QA Manager's or TI_ option, LANL may assign a resident LANL Supplier QA
Representative to the Contractor's facilities. Security clearances, reasonable working facilities,
secretarial support, and access to the Contractor's project personnel at all levels will be required.
LANL will exercise such an option through a formal modification to this SOW.

4.8 Source Inspection, Acceptance Testing, and Physical Configuration
Audits

LANL reserves the right to conduct source inspections of all activities and to witness acceptance
testing of the IDS modules supporting radial borehole testing. Rights are also reserved, on behalf
of DOE YMPO, to perform Physical Configuration Audits (PCAs) in conjunction with LANL
source inspection and acceptance test witnessing. The Contractor shall advise the LANL TPO at
least 30 days prior to the start of final system acceptance tests.

5.0 BUDGET, SPENDING PLAN, AND INVOICING CONSIDERATIONS

5. I Budget

The overall operating budget for FY91 is established at [insert $ figure] for labor and direct costs,
less [insert $ figure] separately identified for capital equipment procurement. The manhour ceiling
for FY91 is fixed at [insert number of manhours]. Proposed allocation of budget and manhours on
a monthly basis shall be submitted in the budget and cost plan, as discussed in 5.2 below.

5.2 Budget and Cost Plan

As noted in Section 2.1 and Figure 2-1, the Contractor shall, on a monthly basis, provide a
detailed cost plan that specifically provides target operating and procurement expenditures on a
WBS element basis. The spending plan shall be submitted with the monthly progress reports for
LANL review and approval. Monthly progress reports shall provide a comparison of actual
expenditures against target values, shall provide detailed justification for significant disparities, and
shall include any subsequent revisions or updates to the spending plans.

5.3 Invoicing Instructions

Project invoices shall be submitted within [insert number] days after the end of each month. Costs
shall be broken down by the detailed WBS numbers identified in the Contractor's Project
Management Plan.
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Appendix A:

Functional Requirements Document

[insert FRD CurrentRevision]
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Appendix B:

Buyer-furnished Items and Equipment

ILANL to providel
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Appendix C:

Standard Terms and Conditions

linsert General Provisions for Research and Development Subcontracts (UC, January 1987)1
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Appendix D:

Work Breakdown Structure

{LANL to provide]



Mon,Mar5, 1990 20 75-9006401

Appendix E:

l_,pical Project Quality Assurance Records

{LANL to provide]
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Appendix F: List of Acronyms

BFE Buyer Furnished Items and Equipment

CM Configuration Management

IX_E U.S. Department of Energy

ESF Exploratory Shaft Facility

IDS Integrated Data System

LANL Los Alamos National Laboratory

PCA Physical Configuration Audit

PMP Project Management Plan

RBT Radial Borehole Test

TPO (LANL) Technical Project Office

QA Quality Assurance

QAPP Quality Assurance Program Plan

WBS Work Breakdown Structure

YMP Yucca Mountain Project

YMF'O (DOE) Yucca Mountain Project Office
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Attached arc CAG comments on G. Cort's DraftSQAP. The comments arc focused on those
problems related to the potential application of these procedures to an IDS subcontractor. A
detailed evaluation of whether or not the SQAP meshes with or meets all of the applicable
requirementsof the LANL QAPP, YMP 88/9, or DOE orders is NOT included. Where
appropriate, it is implied that there arc at least some questions in that area that bear investigation.
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COMMENTS ON THE POTENTIAL APPLICATION
OF TIlE LANL SOFTWARE QA PLAN
AND IMPLEMENTING PROCEDURES

TO INTEGRATED DATA SYSTEM DEVELOPMENT

1.0 General Comments

As a part of ongoing efforts by Computer Applications Group, Inc. (CAG) in support of the
development of a detailed Request for Proposal (RFP) for IntegratedData System (IDS)
development for the Yucca Mountain Project, we have noted LANL's intentions of invoking the
LANL Software QA Plan (SQAP) and its implementing procedures on the prospective
subcontractor,without modification or adaptation. We have therefore reviewed currentdrafts of
the SQAP and associated procedures in light of the needs of the IDS development project. As a
result of this informal review, we have come to the conclusion that these documents are not

designed to accommodate .implementationby subcontractors;moreover, the management controls
implied by the SQAP and its Implementing procedures do not accommodate the technical needs of
IDS development relative to software. The layers of documentation, level of detail, and numbers
and types of review/approval cycles are excessive and unnecessarily elaborate. They may be
appropriate for control of the development of complex computer models within LANL's own
orgamzation, however they have little applicability to dataacquisition software, especially when
that software must developed as partof a data acquisition system that must be responsive to
developing PI requirements and changing Exploratory Shaft Facility (ESF) construction and testing
needs. The software QA program implied by these documents would almost certainly be
unresponsive in terms of providing necessary approvals in a timely fashion, and could not easily
accommodate the construction schedule-driven, iterative, integrated hardware/software approach
required for IDS development. It is suggested that IDS software development must be managed as
partof the process of total system design, not as a separateentity controlled by a separate
management [group. Moreover, the level of control being invoked for software is well beyond that
which is reqmred for other aspects of thedesign, which can only mean that the software aspects of
the project will have the most critical impact on schedule requirements. We strongly suggest that
LANL's needs will be better served by a more flexible approach to software development that
assumes a high level of subcontractorcapability thatis integrated with the overall design control
and configuration management needs of theentire data acquisition system.

We also suggest thatthe actual implementation of the system implied by the SQAP and its
associated procedures, regardless of the type of software involved, would be extremely difficult in
actual practice, and is likely to expose LANL to significant QA program management problems.
LANL should consider that the large numbers of discrete requirements invoked by these
documents also represent large numbersof individual audttabledata points. Human nature being
what it is, no QA program plan or procedure can be developed without flaws, or be perfectly
implemented. It is suggested that LANL's needs for IDS development will be best served by the
simplest, most direct approach possible thatstill meets regulatory and technical needs. A software
QA management system must be created that has the minimum possible numbers of documentation
requirements, boards, review cycles, and similar details. Again, we must emphasize that each
additional management layer, definition of responsibility, or documentation requirement only
provides additional data points that are subject to formal verification by external auditing processes
that are beyond LANL's control.

One other problem associated with the imposition of the program implied by the SQAP and its
implementing procedures has to do with the basic qualification of a subcontractor to perform IDS
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development. We assume that LANL will wish to employ a subcontractor who can demonstrate
successful experience in data acquisition system development. We doubt that such success will
have been achieved without the subcontractor having had workable QA program plans and
procedures of their own, particularly in the areas of design control, software development, and
data system configurationmanagement. We suggest, therefore, that the more qualified respondents
to the RFP will have existing systems and proven procedures that could be adaptedto the needs of
the IDS project. By invoking the controls represented by the SQAP and its implementing
procedures, LANL may well alienate the most qualified respondents (who are unlikely to be
amenable to throwing over existing systems for the purposes of one project) and may in fact attract
less qualified respondents with weakerprograms or no real experience in this area (i.e., EG&G).
In other words, the use of the SQAP andassociated procedures at the project level increases
LANL's responsibihties with regard to the day-to-day progress of IDS development. LANL
would assume a proportionatelygreaterrisk in the success of the project and in the responsibility
for (and resolution of) quality problems; the subcontractor'sresponsibilities and risks would be

rOportionatelyless. If LANL pursues this approach with the subcontractor, then the procedures
yoked and thecorresponding definition of LANL/subcontractor interface responsibihties must be

absolutely precise and perfectly understotxt. As statedpreviously, it is our opinion that these
procedures could not be effectively implemented by a subcontractor, would require extensive effort
and involvement on the partof LANL, and would place the project at considerable risk in terms of
meeting schedule and budgetaryrequirements.
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2.0 Specific Comments

Specific comments are listed below, cross referenced to SQAP and procedure sections as
appropriate.

2. I Ref: Software QA Plan, Section 1; The purpose of including "computational data" within the
scope of this plan is unclear. Specific software applications (e.g., models) may require
documentation of the application by the user and independent review of the results. IDS software
would be continuously in use, however, and should not be subject to the same type of
documentation controls. An interpretation that the data gathered and processed by the IDS is
"computational data" would prevent effective development and operation of the system.

2.2 Ref'. Software QA Plan, Section 2.0, and References Section; It is noted that references to the
DOE Orders affecting software QA are absent. It is suggested that collectively, the applicable DOE
orders and applicable sections of the YMP and LANL QAPs must drive development of the SQAP
and all software QA procedures. These directives represent the regulatory requirements that must
be complied with, and the links from the Draft SQAP and supporting procedures with specific
reference requirements should be plainly stated.

it is unclear how the Technical Software Manager can report to the QA Project Leader, as implied
by Figure 1, and still comply with the general separation of responsibilities for verification of and
achievement of quality defined in Section 1.3 of the LANL QAPP.

2.3 Ref: Software QA Plan, Section 3,2; Please see the general comments made in Section 1.0
above. In terms of its potential involvement in the review of IDS software, the Configuration
Control Board (CCB) approach to software approval seems inappropriate. Whoever approves IDS
software must understand it in the context of the overall system as well as the phase of Exploratory
Shaft Facility (ESF) construction that it is meant to support, and must be prepared to respond in a
much more timely manner than is possible with the approach discussed here.

2.4 Ref: Software QA Plan, Section 4.2.5, 5.2.2, procedure TWS-QAS-QP-03.12, Software Life
Cycle, and elsewhere; We note that LANL requires software baseline definition at each life cycle
phase, and has the CCB specifying the "components within each baseline, which must be
produced at each stage of the life cycle." This seems to be an inappropriate interference in the
design process, particularly if the design is subcontracted or is based on commercially available
software. If the SQAP and its implementing procedures are invoked, the CCB must understand
the purpose of data acquisition software within the context of the overall system and the particular
phase of ESF construction that it is meant to support. In other words, the CCB would have to be
at least as familiar with the project as, or actually include, the TPO/TMO personnel responsible for
all other aspects of IDS design review and approval. It is recommended that the SQAP be revised
to set minimum requirements or general conditions for what must be included in the software
baseline; those minimum requirements will vary depending on the type and purpose of the
software, and may in fact have to be specified on a case by case basis. Where data acquisition
software is concerned, it is recommended that the role of the CCB should be limited to providing
review support to the TPO/TMO to ensure that software packages submitted as part of the system
baseline meet minimum requirements.

The purpose of establishing individual life cycle phase baselines before the testing phase is unclear;
it.is suggested that the software baseline should be established at the successful completion of the
testing phase for the first working version. Documentation of design specifications, development
requirements, and all other features of software development leading up to the successful
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completion of the testing of each version should certainlybe maintained underconfiguration
control, but to establish a high level of formal review, approval, and change control requirements
prior to the successful completion of testing seems to serve no useful purpose, especially if
baseline approvals across organizational boundaries are required at each phase of development.

2.5 Ref: Software QA Plan, Section 5.2.4; It is noted that requirements are invoked for testing or
re-engineering existing or acquired software to meet SQAP life-cycle requirements. If taken at face
value, this would require that the CCB go through the exercise of defining the developmental stage
baseline components for software packages that are essentially ready for verification testing and
implementation.

2.6 Ref: Software QA Plan, Section 5.4; The definition of computational data used here implies
that any information input to or output from IDS software would be subject to the requirements of
the SQAP. This is wholly unworkable; controls on "computational data" should be confined to
documenting applications of modeling or computational software and should not apply to the
routine operation of data acquisition software after acceptance into the system baseline.

2.7 Ref: Software QA Plan, Section 6.0; We note that three tiers of"audits" would be required for
each life-cycle component baseline prior to formal review, which would require the development of
"an issue resolution plan and schedule" in order to resolve any problems. From the point of view
of the IDS subcontractor, this process would be inappropriately time-consuming and over
documented, and still would not pin down the responsibilities for approving the software baseline.
It is also suggested that the use of the term Physical Configuration Audit (PCA) conflicts with the
definition in the DOE's configuration management procedures. In the sense intended by the DOE,
PCAs are performed as a condition of acceptance of a designed component (be it hardware,
software, or an integrated data system module) into the YMP CM system, and should not be
performed until all internal checks performed by the developing organizations are complete.

2.8 Ref: Software QA Plan, Section 12.0; It is noted that procedure TWS-QAS-QP-03.11,
Software Configuration Management, is referenced for control of subcontractors° In Section
6.2. I 1.3 of the procedure, we note that compliance with all provisions of the SQAP and its
implementing procedures are required for subcontractors unless authorized by the CCB on an SVA
(Software Configuration Management Variance Authorization) form. The methodology for
obtaining an SVA is not well defined, either in this procedure or in procedure TWS-QAS-QP-
03.10, Documentation of Software and Computational Data. Use of the SVA seems to be the only
avenue for obtaining relief from or modification of these requirements as appropriate for data
acquisition system software or other non-modeling types of software. It is suggested that LANL's
needs will be better served by designing these procedures to accommodate all of the anticipated
types of software development that LANL will be responsible for, and to recognize, in the
development and selection of procedural controls, that different types of software will require
different levels of control.

2.9 Ref: TWS-QAS-QP-03.8, Reviews of Software and Computational Data;
The procedure is written to apply entirely to the LANL organization. If it is meant to also
accommodate subcontractor participation, the implication is that subcontractor representatives
would assume particular project review responsibilities as defined in this procedure. If this is
intended, the definition of subcontractor responsibilities in procurement documentation must be
defined extremely carefully, and LANL will have to assume responsibilities for subcontractor
training. Please see the general comments made in Section 1.0 above.

2.10 Ref: TWS-QAS-QP-03.8, Reviews of Software and Computational Data, Section 6.2; In
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our opinion, formal in-process reviews requiring essentially the same level of detail as required for
a "baseline closure review" is an unnecessary layerof review, particularlyin application to the
development of data acquisition software. The IDS does not have the schedule luxury thatmay be
usual for other research projects. IDS development is tied to the physical construction schedules
established for the ESE The IDS absolutely must support ESF construction and test schedules;
therefore, the design review processes (including software review processes) required to support
the IDS must be designed to be as responsive as possible. Please see the general comments made
in Section 1.0 above.

2.11 Ref: TWS-QAS-QP-03.8, Reviews of Software and Computational Data, Section 6.4; In
our opinion, the CCB meeting forum for performance of reviews is one of the least responsive
ways to complete a review. Where IDS software is concerned, we suggest that approval
responsibilities be assigned to single individuals with the qualifications and program knowledge
necessary to make informed, responsive decisions. Please see comment 2.10 above.

2.12 Ref: TWS-QAS-QP-03.8, Reviews of Software and Computational Data, Section 6.7.2;
The definition of PCA provided here conflicts with the use of the term in DOE CM procedures; see
comment 2.7 above.

2.13 Ref: TWS-QAS-QP-03.9, Creation, Management and Use cf Computational Data; The
applicability of this procedure to IDS development is extremely unclear; please see comment 2.1
above. We note that the procedure itself, in Section 6.3.1.1, recognizes that data acquisition
system software does not produce interface tables. We suggest that this procedure be replaced by a
set of minimum programming standards for data acquisition system software that can be included
in the Functional Requirements Document (FRD) or as a specific clause in the Scope of Work
appended to the IDS contract. Please see the general comments included in Section 1.0 above.

2.14 Ref: TWS-QAS-QP-03.10, Documentation of Software and Camputational Data, Section
6.1; We suggest that LANL consider the extent to which it is creating auditable information in
excess of that which may actually be required by governing specifications. It is our experience that
more audit problems can ari_ from over-elaborate documentation requirements than from any
other source. We note the inclusion of 19 separate supplemental documentation forms in Section
9.0. If one adds the number of data points represented by these forms, as applicable within the
individual software element baseline review cycles requiredfor each software package by these
procedures, and then multiplies by the total number of software packages that LANL or its
subcontractors are responsible for developing, it is not long before truly astronomical numbers of
auditable data points are reached. Even if flaws in implementation are minor (e.g., missed
signatures, missing dates, missing information), the sheer number of situations in which such
errorscan appear is so large that it will appear as a significant QA program control problem to an
external auditor. Moreover, if LANL expects the IDS subcontractor to participate in the
documentation processes described here, we suggest careful consideration of the training burden
that LANL would thereby assume, and the potential schedule impacts related to the completion of
paperwork across organizational boundaries. We strongly suggest that the approach to
documentation taken by these procedures be redesigned to represent the minimum necessary to
comply with the actual technical and regulatory requirements, and to represent the minimum
possible impact on subcontracted activities.

2.15 Ref: TWS-QAS-QP-03.11, Software Configuration Management; As noted in the general
comments included in Section 1.0 above, it is our opinion that the configuration of IDS software
must be managed as part of the development of the total system configuration, not as a separate
entity controlled by a separate management group. We strongly suggest that LANL's needs will be
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better served by a more flexible approach to software development that canaccommodate
consideration of software configuration as just one feature of the overall system configuration.

2.16 Ref: TWS-QAS-QP-03.11, Software Configuration Management, Section 6.2.11.3; We
assume that the only vehicle within these procedures for obtaining the exemptions necessary to
accommodate IDS software needs is the SVA process. We suggest initiatinga categorical
exemption for data acquisition system software, which, as partof justification documentation,
would include a listing of the minimum requirements for software QA that the subcontractor must
meet with their own programand procedures, subject to LANL approval, and specific definition of
LANl./subcontractor interface requirements relative to software QA. We suggest thatonce
approved, the minimum requirements so described be included verbatim in the Scope of Work
included in the IDS contract.

2.17 Ref: TWS-QAS-QP-03.12, Software Life Cycle; As noted in Section 2.4 above, the purpose
of establishing individual life cycle phase baselines before the testing portion of the implementation
phase is unclear. We concur absolutely with the need to document all historical features of
software development from the initiation of design activity through the successfid completion of
testing; all such documentation should be retained as project QA records. We believe, however,
that as far as data acquisition system software is concerned, the imposition of such a multiplicity of
formal review, approval, documentation, and change control requirements prior to the successful
completion of testing will not have a positive effect on software quality. On the contrary, we
believe that this approach to baselining will prove to be unworkable across organizational
boundaries, especially for such a schedule-driven project as the IDS. It is suggested that the
software baseline should be established at the successful completion of the testing phase for the
first working version, at which point it should become part of the IDS system baseline. Updates to
the software baseline should be managed as part of the configuration management procedures
applicable to each deliverable IDS module, pending successful completion of LANL-witnessed
system acceptance testing and DOE PCAs. Please see comments 1.0 and 2.4 above.

2.18 Ref: TWS-QAS-QP-03.13, Verification and Validation of Software and Computational Data;
IDS subcontractor responsibilities under this procedure are unclear, but we assume that only the
"operation-based" verification criteria described in Section 6.1.2.3 would apply. It is suggested
that such criteria be presented to the IDS subcontractor as part of the minimum contractual
requirements discussed in comment 2.16 above.
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Attendees: R Oblad (LANL TMO), J Hall (CAG), G Cort (LANL), D Hines (LANL)

Summary:

Discussions were started with J Hall reviewing issues detailed in CAG 75-9010301 (dated 04-13-
90) and R Oblad presenting TMO issues. The main items of concern for impact on IDS
development contractor performance were identified as follows:

1. Documentation contents are quite comprehensive. However, there is no single source of
program content and organization that allows an overview of the goals and methods. A
complete reading of all the documents is required to understand the intent of the program. A
high-level flow chart of the software QA process might help.

Resolution: G Cort informed us that a later version of the documents had been prepared that
expanded the SQAP to included more details and simplified the procedures by moving concepts
and planning issues into the SQAP.

CAG suggested a high-level "managers" manual for the program at a detail that could be used
by a stand-in or replacement for G Cort in the QA group and alternatively used to help other
managers understand the purpose of the program. In addition to required ESS-13 management
issues his manual should emphasize the following SQA program issues:

• What is important in this SQA program?
• What are the functional management goals for this program?
• What are the strategies for accomplishing these goals?
• What are the weaknesses of the program?
• Do these weaknesses require any special attention?
• What are the strengths of this program?
• Are there special strategies for utilizing these strengths that need to be pursued?

•• What are the management issues that need regular attention to keep this program on-track?

2. CAG has come to the conclusion that these documents are not designed to accommodate
implementation by subcona'actors; moreover, the management controls implied by the SQAP
and its implementing procedures do not accommodate the technical needs of IDS development
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relative to software. The layers of documentation, level of detail, and numbers and types of
review/approval cycles arc excessive and unnecessarily elaborate. They may be appropriate for
control of the development of complex computer models within LANL's own organization,
however they have little applicability to data acquisition software, especially when that software
must developed as part of a data acquisition system that must be responsive to developing PI
requirements and changing Exploratory Shaft Facility (ESF) construction and testing needs.
The software QA program implied by these documents would almost certainly be unresponsive
in terms of providing necessary approvals in a timely fashion, and could not easily
accommodate the construction schedule-driven, iterative, integrated hardware/software approach
required for IDS development.

Resolution: G Cort recognized the facts as stated. He felt that the SQAP and supporting
procedures will provide a complete program for LANL control of software development by the
subcontractor. Initial software development is intended to be an informally monitored process
(from the QA until final testing and baselining. This should allow the subcontractor adequate
flexibility to iterate on the final product without cumbersome configuration management
controls. The CM controls would come into action after the initial product was baselined to
control the change process.

3. The actual implementation of the system implied by the SQAP and its associated procedures,
regardless of the type of software involved, would be extremely difficult in actual practice, and
is consider that the large numbers of discrete requirements invoked by these documents also
represent large numbers of individual auditable data points. Human nature being what it is, no
QA program plan or procedure can be developed without flaws, or be perfectly implemented. It
is suggested that LANL's needs for IDS development will be best served by the simplest, most
direct approach possible that still meets regulatory and technical needs. A software QA
management system must be created that has the minimum possible numbers of documentation
requirements, boards, review cycles, and similar details. Again, we must emphasize that each
additional management layer, definition of responsibility, or documentation requirement only
provides additional data points that are subject to formal verification by external auditing
processes that are beyond LANL's control. If an auditor detected a "significant" number of
errors, even though they were minor and a small number compared to the actual volume of QA
items, this could be interpreted as a trend toward loss of control with potentially serious
program impacts.

Resolution: G Cort recognized the facts as stated. He felt that the LANL software QA group
will be able to adequately handle the volume of QA items. The proposed program has been
developed to concentrate QA items in the QA group and minimize user generated items.
Furthermore there is a possibility that user generated items will be computer readable forms or
files that will reduce the need for error prone transcriptions and manual record filing. The
potential for a "significant" number of errors is recognized but not considered a problem at this
time by LANL.

O CAG considers this to be an important issue with potential impact on IDS schedules.

4. The requirement by LANL that all IDS software development be performed under the LANL
SQAP would mean that the contractor would perform all work except software QA according to
their internal QAPP and software according to the LANL plan. This seems like a very
cumbersome QA control structure, prone to problems.

Resolution: G Con recognized the facts as stated. He felt that the subcontractor should be able
to accomplish their task with two QA plans.

0 CAG considers this to be an important issue with potential impact on IDS schedules One option
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tasks under the LANL QAP (including the SQAP). This would require revisions in the existing
LANL QAP and supporting procedures to include the IDS development task.

5. An expanded description of computational data and data interface tables applied to IDS
development and operations is required. TWS-QAS-QP-03.9, R0, Section 6.3.1.1 states that
data acquisition systems do not produce interface tables. This seems contradictory to IDS goals.

Resolution: G Cort recognized that the referenced section is in error. The data acquisition
system reference was meant to apply to small scale purchased systems, not the IDS. The IDS
will not use input data interface tables. It will, however, produce data exclusively in data
interface table format in tests and in operation in the ESE The format and complexity of the
LANL data interface tables has not been fixed yet. A program is currently being evaluated by
LANL that provides all required data interface functions needed for all of LANLs work
(including IDS) and possibly all testing data tables from other labs. The program is named
netCDF and is available at no licensing fees from the Unidata Program Center.

t_ The adoption of the netCDF data interface table utility is very imlx_rtant to the IDS and the YMP
data management program. The TMO should support LANLs efforts to establish this or some
alternate standard for data interface formats used by all participants, the RIB, and other program
databases.

6. A clarification of In-Process Reviews and "open baselines" is needed to understand the controls
during initial development of IDS software and formal baseline activities impact on development
methods and schedules.

Resolution: See item 2 above. In-Process Reviews will be used to monitor subcontractor
activities related to approved changes in existing baselines. No formal SQAP reviews are
provided ftn"during the initial development process prior to baselining a product.

o The TMO will have to provide subcontractor monitoring and control during initial product
development (prior to baselining) via management (schedule and cost) and engineering (scope
and content) reviews as part of SOW requirements.

7. IDS software classification needs to be determined.

Resolution: G Cort suggested that IDS software be classified as RTS (Real Time Software).
This was acceptable.

8. References to relevant DOE Orders are missing.

Resolution: DOE Orders references will be included in the final approved version of the SQAP.

9. The following detailed issues were resolved as being part of an overall SQAP strategy and are
correct as stated for the LANL YMP QA group purlx}ses:

• TSM group organization as presented in SQAP Fig. 1 is not consistent with the LANL QAPP
organizational requirements.

• The SQAP definition of Physical Configuration Audit (PCA) does not conform to the YMP
PCA definition.

• The approach taken in the LANL SQAP is radically different than previous YMPO/SAIC
• interpretaticms of Appendix..H software QA as demonstrated in presentations and other YMPO

software QA related documents.

o These and similar items at odds with "conventional" YMPO QA interpretations may lead to
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D_lte: Sat, May 12, 1990

"lb: Ross Oblad, LANL TMO
From: Jim Hall, CAG
Subj: CAG suggested contents for IDS related MOUs and a new WBS for LANL IDS activities

Copy: H Kalia, LANL TMO
K West, LANL EES- 13

As a general premise, it is suggested that memoranda of understanding (MOUs) are needed
between LANL and Raytheon and YMPO and Raytheon, and also between YMPO and LANL.
"NleYMPO/LANL MOU is needed to redefine LANL's role in the program, general IDS
responsibilities, YMPO/LANL IDS interface goals, and provide the basis for new LANL WBS
assignments. WBS assignments should track with the basic understandings outlined in the MOUs,
and assignments of responsibilities should be presented in a manner in each MOU that portrays
consistent responsibilities for each organization. Suggested MOUs are outlined briefly below
followed by a suggested LANL WBS revision.

I. Memorandum or Understanding, LANL/Raytheon

• LANL retains full responsibilities for managing the IDS design interface between Raytheon
and the system users; the output from LANL's interface activity will be the Functional
Requirements Document (FRD) and its subsequent updates, which will serve to define
approved design input to Raytheon.

• Raytheon shall work under their own QA Program Plans/Project Management Plans and
implementing procedures, subject to DOE approval. Plan and procedure requirements shall
be as defined in DOE procurement documents. Raytheon plans shall include design control
features to accommodate LANL management of the u_r requirement design interface as
defined above.

• Raytheon shall develop detailed design specifications and subsequent updates to the
specifications in reslxmse to the requirements of the FRD and its revisions. LANL approval
of design specifications are required prior to development, procurement, or testing activities.

• Raytheon shall develop detailed acceptance testing plans for all deliverable system modules.
LANL shall approve such plans prior to use, and shall witness acceptance testing. At
DOE's option, LANL may participate in or perform Physical Configuration Audits (PCAs)
on DOE's behalf, in compliance with DOE procedures. PCAs shall be performed after
successful completion of testing; successful completion of PCAs shall constitute DOE
acceptance of the affected deliverable system module.

• LANL will be the eventual operator of the system.

• Except for the design interface management responsibilities assigned to LANL, Raytheon is
responsible to DOE for all facets of IDS design, procurement, development, testing,
delivery, and installation.
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2. Memorandum of Understanding, YMPO/LANL

• LANL will be the eventual operator of the IDS system, and shall retains full responsibilities
for managing the IDS design interface between Raytheon and the system users. The output
from LANUs interface activity shall be the Functional Requirements Document (FRD) and
its subsequent updates, which will serve to define approved design input to Raytheon.

• Raytheon shall work under their own QA Program Plans/Project Management Plans and
implementing procedures, subject to DOE approval. As it relates to IDS system
development, LANL's QA Program Plan and procedures shall apply only to those activities
directly under its contractual purview, i.e., those related to:

1) the development, review, approval, and periodic update of the FRD;
2) design interface management;
3) review and approval of detailed Raytheon design specifications;
4) review and approval of Raytheon acceptance testing plans;
5) acceptance test witnessing; and
6) at DOE's option, performance of PCAs in compliance with DOE procedures.

• LANL shall approve Raytheon acceptance testing plans prior to use, and shall witness
acceptance testing. At DOE's option, LANL may participate in or perform Physical
Configuration Audits (PCAs) on DOE's behalf, in compliance with DOE procedures. PCAs
shall be performed after successful completion of testing; successful completion of PCAs
shall constitute DOE acceptance of the affected deliverable system module. All subsequent
changes to accepted system modules shall be initiated through DOE Configuration
Management (CM) procedures.

3. Memorandum of Understanding, YMPO/Raytheon

• Raytheon is responsible to DOE for all facets of IDS design, procurement, development,
testing, delivery, and installation, with the exception that LANL will be responsible for
managing the IDS design interface between Raytheon and the system users. LANL will
define approved design input to Raytheon through the Functional Requirements Document
(FRD) and its subsequent updates.

• Raytheon shall work under their own QA Program Plans/Project Management Plans and
implementing procedures, subject to DOE approval. Plan and procedure requirements shall
be as defined in DOE procurement documents. The design control features of such plans
shall accommodate the requirements for design interface requirements through LANL as
defined above.

• Raytheon shall develop detailed design specifications and updates thereto in response to the
requirements of the FRD and its revisions. LANL approval of the design specifications is
required prior to development, procurement, or testing.

• Raytheon shall prepare acceptance testing plans for each deliverable system module and
submit them to LANL for review and approval prior to use. LANL shall witness acceptance
testing and may, at the DOE's option, participate in or perform Physical Configuration
Audits (PCAs) on DOE's behalf, in compliance with DOE procedures. PCAs shall be
performed after successful completion of testing; successful completion of PCAs shall
constitute DOE acceptance of the affected deliverable system module. All subsequent
changes to accepted system modules shall be initiated ta_roughDOE Configuration

• Management (CM) procedures.

• All changes to accepted system modules shall be initiated through DOE CM procedures.
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4. Revised WBS Assignments

4.1 YMPO/LANL

X.X. IIDS design interface management services

X.X. 1.1 IDS design interface management

X.X. !. 1. I FRD development and maintenance

X.X.i. 1.2 Detailed design specification review and approval

X.X.I. 1.3 Configuration change initiation (DOE-approved modules, through DOE
CM procedures

X.X. 1.2 IDS acceptance test witnessing

X.X. 1.2.1 Acceptance test plan review and approval

X.X. 1.2.2 Acceptance test witnessing

X.X.I.3 PCA performance (optional)

X.X.I.4 Project management

X.X. 1.4.1 Management planning (includes scheduling, QAPP,procedures
development)

X.X. 1.4.2 Cost management and reporting

X.X. 1.5 Operations and Maintenance

X.X. 1.5.1 Management planning (includes planning, QAPP,procedures
development)

X.X. 1.5.2 Cost management and reporting

4.2 YMP()/Raytheon

Y.Y.1 ESF li)S design, development, procurement, testing, and installation

Y.'1'.1.1 IDS design and developmenti

Y.Y.I. 1.1 Detailed design specification preparation (includes user interface
activity)

• Y.Y.I.I. 1 Software development, verification

Y.Y.I.I.2 Developmental testing

Y.Y.1.1.3 Internal CM and design baseline preparation



Fri,Apr13,1990 4 75-9010301

Y.Y.1.2 IDS procurement

Y.Y.1.2.1 Materialcontrol

Y.Y.1.2.1.1 Buyer furnished equipment management

Y.Y.1.2.1.2 Warehousing

Y.Y.1.2.2 Procurement cost reporting

Y.Y.1.3 IDS module testing

Y.Y.1.3.1 Acceptance test plan preparation

Y.Y.1.3.2 Acceptance testing

Y.Y.1.4 IDS module installation

Y.Y.1.4.1 Installation plan preparation

Y.Y.1.4.2 Installation

Y.Y.1.4.3 Installation testing

Y.Y.1.4.4 Operations and maintenance plan preparation

Y.Y.1.5 Management

Y.Y.0.5.1 Management planning (includes scheduling, QAPP and procedures
development)

Y.Y.0.5.2 Cost management and reporting

Y Y.I.6 Configuration change initiation (DOE-approved modules, through DOE CM
procedures

YY.2 Post-installation technical support (optional)
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Date: Tue, Jun 5, 1990
To: Ilemi Kalia, LANL TMO
From: Jim llall

Subject: Budget planning for FY90 and FY91 IDS tasks

Summary:
Uncertainty in the choice of a new AE for YMP andthe status of the IDS contractor precludes
detailed planning involving the IDS designers at this time. Whether the IDS contractor works
directly for LANL or YMPO, LANL will be the project technical manager. These factors should
focus tile TMO's attention on IDS management planning for the near future. Most of the tasks
proposed below for the remainder of FY90 and for FY91 involve developing technical
management plans and strategies. The identified topics are a restatement of your suggestions from
our conversation earlier today and CAG identified topics.

Specific Topics

I .0 FY91
i.I. Develop an IDS requirementsdocument (RD)

• resolve the use of the FRD and RD
• resolve the TMO strategy for organizational computers and related systems

1.2. Review the IDS designer's engineering plans and basis for design (BFD) document

I. 3. Develop SDRD revisions
• incorporatethe new IDS design into the SDRD
• review the methods of incorporatingdesign material into the SDRD to provide adequate

high level detail without copious amounts of potentially obsolete design details
• review all pertinent IDS related sections for consistency and appropriateness
• provide a specific list of DOE orders covering the IDS design and provide a well

developed backup document suitable for audit review anddesigner guidance

1.4. Continue to develop and refine PIrequirements
• Investigate IDS and programdata management issues
• Develop realistic PI data rates for test turn-on, exceptional transients, and steady state

monitoring
• Identify generic test instrument types and anticipated measurement ranges for tests not

now completely characterized
• Develop requirements for common data items

1.5. Develop strategies and formal methods for IDS design integration into ESF and participant
test designs

1.6. Develop strategies, requirements, and fomlal methods for IDS design reviews
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1.7 Develop a highlevel planfor IDSinstallationInthe ESFfor AEandoperationsplanning
andrealisticIDS implementationandscheduledevelopment

1.8 Continueto review anddevelop this listof tasksona regularbasis

2.0 FY90 & FY91
2. I. Develop andrefineMemoof Understanding(MOU)documentsdefiningTMOIDS

responsibilitiesbetweenLANL andYI_), theIDS contractor,the AE,andparticipant
organizationsand suggestwordingfor MOUsbetweenparticipantorganizationsindirectly
effecflngTMOIDS responsibilities(i.e., the YMP AEandYMI_)

2.2. Integratethe resultsof the ESFalternativedesignstudyinto IDSdesign activities
• providea highlevel analysis
• identifypotentialimpactson IDSdevelopmentandschedule
• identifypotential impactson IDS_SF designandconstructioninterfaces

2.3. Develop IDSbudgetreportingandanalysismethods to be used bytheTMO andIDS
contractorto supportconsistentTMOplanning,reporting,and taskbudgetanalysis

2.4. Planthe IDScontractorscopeof work(SOW)details includingcriticaltechnicaland
managementissues

2.5. Developconceptuallevel IDS documentationto be usedforcommunicatingIDS conceptsto
YMPO,LANL staff,andparticipantsin a simpleandeffective manner
• resolve theTMOstrategyfororganizationalcomputersand relatedsystems
• providea tentativelist of planneddataacquisitionmonitori,g capabilitiesthat participants

can regardasstandards
• providea veryhighlevel conceptualsketchof the plannedIDS for each testor testing

location

2.6. Begin workingwith the AE to developa set of ESFdrawingsthatspecificallyillustratethe
IDSconceptualdesign (Title 1)andprovidea startingplace for illustratingtheTitle 2
designasdeveloped

2.7. Attemptto salvageLLNLIDS designinformationincludingrequirementsin anyform
(documents,meetings,copies of notebooks,etc.) fromknowledgeableindividuals(A
Ramirezor D WilderandG Ziegler)
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To: RossOblad,LANLTMO
From: Jim Hall, CAG
Subj: Additionaldevelopmentof IDSrelatedMOUsand anewWBS forLANL IDS activities

Copy: H Kalia,LANLTMO
K West,LANL EES-13

General Comments

1.0 Introduction

In a meetingat LANLon May 2, 1990(attendedby R. Oblad,J. Hall, H, Kalia, R.Morley, K.
Bujard,andJ.Herbst),the anticipatedroleof RaytheonCorporationin thedevelopmentof the
YMP IDS was discussed,alongwithredefinitionof LANL andYMPOneedsandresponsibilities
relativeto IDS development. As a resultof thesediscussions,it was determinedthatmemoranda
of understanding(MOUs)wouldneedto Ix:developed in orderto redefine thegeneral
responsibilitiesof eachorganizationrelativeto IDSdevelopment,and toidentifyallprimary
organizationalinterfaceconsiderations.Subsequentto thismeeting,CAOdevelopeddraftoutlines
for MOUsbetweenYMI_ andLANL,YMI_ andRaytheon,andLANLand Raytheon,a revised
WBS structurefor LANLand Raytheonwas also preparedto supportthedraftMOUs.

CA(] has reviewedtheJune8, 1990draftMOUspreparedbyLANL;althoughcertainelementsof
thesedocumentsmay be usefulif incorporatedas partof detailedstatementsof work(SOWs)in
individualcontracts,it will be necessarytorevise anddevelop thesedocumentsin a numberof
areasif theyareto serve theirintendedpurposeasdiscussedin theMay 2 meeting. Towardsthat
end, thismemorandumhas beenpreparedto review thepurposeof MOUsrelativeto theseparate
contractualrelationshipsbetweenYMPOandLANL andRaytheon,andto presentupdateddraft
outlinesforall three MOUsand theirrelatedWBS structures.

2.0 Memorandaof Understanding:Requirementsand contractualconsiderations

MOUswillbe requiredprimarilybecauseIDS developmentactivitieswill be dividedbetweentwo
YMPOcontractors:LANL andRaytheon.LANL will be _e eventualoperatorof the system, and,
on YMPO'sbehalf,will functionas the managerof the designinterfacebetweenRaytheonand the
systemusers. Raytheonwill be responsiblefordesign, procurement,assembly,testing,delivery,
and(potentially)post-installationsupportof the IDS. LANL andRaytheonwill have nodirect
contractualrelationship;interactionsbetweenthe two contractorswillbe limited to thosedefinedby
theirindividualcontractswith YMPO. The purposeof the MOUswill be to define, in verygeneral
terms,the highest-levelfunctionalresponsibilitiesandinterfacerequ_ents applicableto LANL
andRaytheonwithregard to the fullrange of IDS developmentandsupportactivities. The LANL
an_lRaytheoncontractswouldeach includeanMOUfromYMPO;becauseof thecriticalityof
interfaceconsiderationsbetweenLANLandRaytheon,however,anadditionalMOUwould be
develop_ betweenthese organizationsin ordertoprecludeanypotentialmisinterpretationof
responsibilitiesor organizauonaljurisdictionregardingIDSdevelopment. Whenendorsedby
YMPO,the LANL/RaytheonMOUwouldalso beintegratedintothe YMPOcontractswitheach
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organization.Itmustbeemphasized,however,thatthe LANtJRaytheonMOU wouldnot
representanysortof contractualrelationshipbetween the twoYMPOcontractors,wouldbe
preparedpurelyto supportthe governing YMI_ MOUs,andwouldappearin identicalformin
each contract(orcontractreference). In nocase wouldtheLANl.,/RaytheonMOUtakeprecedence
over theprimaryYMPOMOU. MOU.requirementswoulddrivethedevelopmentof detailed
SOWsforbothcontracts,whichwouldincludethe level of detailnecessaryto guide each
contractorinimplementingthe responsibilitiesandrequi_mentsdefined by.the MOUs. it will be
criticalto presentassignmentsor discussionsof organizauonalresponsibthuesconststentlyfrom
MOU to MOU.

In summary,each YMPOcontractwouldbe expected to contain an appropriateMOU or MOU
reference,whichwill be supportedbya secondaryMOU between the twocontractors. SOWs
developedfor each contractthatwouldprovideddetailedrequirementsforensuringcompliance
withthe governingMOUs. A WBS structurewill be developedfor each contractorthat would
correspondwith the basic understandingsoutlinedin theMOUs andthe moredetailedrequirementg
providedby the SOWs.

3.0 DraftMemorandumof Understanding

The following outlinesareproposedto assist in thedevelopmentof the scopeandcontentfor
individualIDS MOUs:

3.1 MOU:YMPO/LANL

, LANL will be the eventualoperatorof the system,andshallretainfull responsibilitiesfor
managingthe IDSdesigninterfacebetweenRaytheonandthe systemusers;the output
fromLANL'sinterfaceactivityshallbe theFunctionalRequirementsDocument(FRD)
andits subsequentupdates,whichwill serve to define approveddesigninputto Raytheon.

• Raytheonshall workundertheirown QA ProgramPlans/ProjectManagementPlans
(QAPPs/PMPs)andimplementingprocedures,subjectto DOEapproval.

• As it relatesto IDS systemdevelopment,LANL'sQA ProgramPlan andproceduresshall
applyonly to those activitiesdirectlyunderitscontractualauthority,i.e., those related to
thefollowingitems:
1. thedevelopment,review,approval,andperiodicupdateof the FRD;
2. designinterfacemanagement;
3. review andapprovalof detailedRaytheonDesignRequirementsDocuments(DRDs),

design specifications,anddrawings;
4. review and approvalof Raytheonacceptancetestingplans;
5. acceptancetestwitnessing;
6. at DOE'soption,performanceof PhysicalConfigurationAudits(PCAs) in compliance

with DOEprocedures.

• LANL shall approveRaytheonacceptancetestingplanspriorto use, andshall witness
acceptancetesting. AtDOE'soption,LANLmay participatein or performPCAs on
DOE'sbehalf,in compliancewith DOEprocedures.PCAsshall be performedafter
successfulcompletionof testing;successfulcompletionof PCAs shall constituteDOE

. acceptanceof the affecteddeliverablesystemmodule. All subsequentchangesto accepted
systemmodulesshall be initiatedthroughDOEConfigurationManagement(CM)
procedures.

3.2 MOU:YMPO/Raytheon
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• Raytheon is responsible to DOE for all facets of IDS design, procurement,development,
assembly, testing, delivery, andinsudlation, with the exception thatLANL will be
responsible for managing the IDS design interface between Raytheon andthe system users.
LANL will define approved design input to Raytheon through the Functional Requirements
Document (FRD) and its subsequent updates.

• Raytheon shah work under their own QA Program Plans/Project Management Plans and
implementing procedures, subject to DOE approval. Plan and procedure requirements shah
be as defined in theDOE SOW and other sections of the procurementdocuments. Design
control features of such plans shah accommodate the requirementsfor design interface
requirements throughLANL as defined in the YMPO/LANL MOU above.

• Raytheon shah develop DRDs, detailed design specifications, and updates to these
documents in response to the requirements of the FRD and its revisions. LANL approval
shah be requiredprior to development, procurement,or testing.

• Raytheon shall prepareacceptance testing plans for each deliverable system module and
submit them to LANL for review andapproval prior to use. LANL shah witness
acceptance testing and may, at the DOE's option, participate in or perform Physical
Configuration Audits (PCAs) on DOE's behalf, in compliance with DOE procedures.
PCAs shall be performedafter successful completion of testing. Successful completion of
PCAs shall constitute DOE acceptance of the affected deliverable system module. All
subsequent changes to accepted system modules shall be initiated through DOE CM
procedures.

• All changes to accepted system modules shall be initiated throughDOE CM procedures.

3.3 MOU: LANL/Raytheon

• LANL retains full responsibilities for managing the IDS design interface between
Raytheon and the IDS system users. Output from LANL's interface activity will be the
Functional Requirements Document (FRD) and its subsequent updates, which will serve
to define approved design input to Raytheon.

• Raytheon shall work under their own QA Program Plans/Project Management Plans and
implementing procedures, subject to DOE approval. Plan and procedure requirements
shall be as defined in DOE procurement documents. Design control featuresof such plans
shal_accommodate the requirements for design interface requirements throughLANL as
defined in the _dPO/LANL MOU above.

• Raytheon shall develop DRDs, specifications, and updates to these documents in response
to the requirementsof the FRD and its revisions. LANL approval of all such documents
is requiredprior to IDS development, procurement, or testing.

• Ray_ shall develop detailed acceptance testing plans for all deliverable system
modules. LANL shall approve such plans prior to use, and shall witness all acceptance
testing. At DOE's option, LANL may participate in or perform Physical Configuration
Audits (PCAs) on DOE's behalf, in compliance with DOE procedures. PCAs shah be
performed after successful completion of testing. Successful completion of PCAs shall

• constitute DOE acceptance of the affected deliverable system module.

• LANL will be theeventual operator of the system.

• Except for the design interface management responsibilities assigned to LANL, Raytheon
is responsible to DOE for all facets of IDS design, procurement, development, assembly,
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testing, delivery, and installation.

4.0 Revised WBS Assignments

Based on the proposed MOUs discussed in Section 3.0 above, the following outlines are
suggested for revised WBS assignments thatwould be applicable to YMPO/LANL and
YMPO/Ra_ contracts:

4.1 YMPO/LANL

X.X. 1 IDS design interface management services

X.X. 1.1 IDS design interface management

X.X. 1.1.1 FRD development and maintenance

X.X. 1.1.2 Design Requirements Document (DRD) and design specification review
and approval

X.X. 1.1.3 Configuration change initiation (for DOE-approved modules, through
DOE CM procedures)

X.X. 1.2 IDS acceptance test witnessing

X.X. 1.2.1 Acceptance test plan review and approval

X.X. 1.2.2 Acceptance test witnessing

X.X. 1.3 PCA performance(optional)

X.X.1.4 Project management

X.X. 1.4.1 Management planning (includes scheduling, PMP, QAPP, procedures
development)

X.X. 1.4.2 Cost management and reporting

4.2 YMPO/Raytheon

YY. I ESF IDS design, development, procurement, assembly, testing, and installation

Y.Y.1.1 IDS design anddevelopment

YY.1.1.1 DRD and design specification preparation (includes user interface
activity)

Y.¥. 1.1.1 Software development, verification

" YY. 1.1.2 Developmental testing

YY. 1.1.3 Internal CM and design baseline preparation

YY. 1.2 IDS procurement
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YY.1.2.1 Materialcontrol

YY.1.2.1.1 Buyerfurnishedequipmentmanagement

YY.1.2.1.2 Warehousing

YY.1.2.2 Procurementcost reporting

YY.1.3 IDS moduletesting

YY.1.3.1 Acceptancetestplanpreparation

YY.1.3.2 Acceptancetesting

Y.Y.1.4 IDS moduleinstallation

Y.Y.1.4.1 Installationplanpreparation

YY.1.4.2 Installation

Y.Y.1.4.3 Installationtesting

Y.Y.1.4.4 Operationsandmaintenanceplan preparation

YY.1.5 Management

YY.1.5.1 Managementplanning(includesscheduling,QAPPandprocedures
development)

Y.Y.1.5.2 Costmanagementandreporting

Y.Y.1.6 Configurationchangeinitiation(forDOE-approvedmodules,throughDOECM
procedures)

YY.2 Post-installationtechnical support(optional)
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ACRONYMS

CM; ConfigurationManagcmcnt

DOE;Departmentof Energy

DRD; DesignRequirementsDocument

FRD; FunctionalRequirementsDocument

IDS; IntegratedData System

LANL;LosAlamosNationalLaboratory

MOU; Memorandumof Understanding

PCA; PhysicalConfigurationAudit

PMP;ProjectManagementPlan

QAPP;QualityAssuranceProgramPlan

SOW;Statemcntof Work

YMIKY,(DOE)YuccaMountainProjectOffice
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Date: Mon, Jun 11, 1990 Subcontract: 9X58-2604R-I

To: Ross Oblad, LANL TMO
From: Jim Hall, CAG
Subj: CAG Los Alamos Trip 9010, May ll-13, 1990

Meeting with RFJSPEC, a prospective IDS contractor, preparationof IDS MOUs, a review
of the current version of the IDS RFP, and comments on the currentdraft of the TMO IDS
statementof work (SOW)

Copy: H Kalia, LANL TMO
K West, LANL

RE/SPEC Meeting

Meeting Date: Mon, Jun 11, 1990
Location: LANL TMO, Las Vegas, NM
Attendees: J Bali (RE/SPEC), T Webster (RE/SPEC), F Heroines (DOE), Terry Prater

(Mactech), Hank Beers (SAIC), R Oblad (LANL TMO), J McConnville (TMSS),
J Hall (CAG)

Conclusion and recommendation:

RE/SPEC identified itself as a high-level system designer and software developer working in
cooperation with Raytheon the hardwaredesigner to provide a complete IDS. They demonstrated
no expertise in system conceptual design, IDS operating software, complete system development
expertise with or without a partner. Close questioning about the exact role they would play in a
cooperative team did not develop any definite responsibilities. RE/SPEC seems to have a very
good and up-to-dateworking knowledge of the requirementsfor repository data management and
the necessary considerations for identifying ancillary and supporting information critical for correct
interpretationof test datafrom their currentWIPPexperience. This data management expertise and
recent field experience could be valuable inputto LANL's IDS development.
CAG comment and recommendation: RE/SPEC has valuable and timely experience at WIPP
designing andimplementing repository study datamanagement. They would be useful as a
subcontractorto LANL to provide IDS software design review and IDS software conceptual
planning for ancillary user needs and requirementsnot completely defined in the FRD.

Meeting Summary:

Copies of RE/SPEC's solicitation letterfrom Tim Webster (RE/SPEC) to Dave Delaney (MAT)
were distributedto those present who had not previously received a copy. RE/SPEC distributed a
promotional document The Integrated Data System, June 1990, 29 pps made up principally of
view-graphs. Tim Webster delivered the RFJSPECpresentationbased on the handout detailing
their experiences in developing a datamanagement program for SNL at WIPE His discussion
identified particulardetails of their WIPP work experience applicable to the YMP IDS in the
following areas:

• An understandingthat"processing repositorydata is fundamentally different from that of
" other data acquisition projects". This difference stems from poorly defined requirements, a

changing set of testing specification as tests are changed and new tests are identified. The
IDS itself may evolve over years of operation and data processing. QA requirements impact
all aspects of the IDS and data management task.
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• Retrofitting existing software not developed undera credible QA program takes longer and
is more expensive that doing it over.

• Development of new database management software (runs on a.VAX under VMS) including
software filters to ehminate bad and unchanging data, data arch_ving support, and charting
routines to support report production.

• The $NL WIPP data management application is named WISDAAM.

• WISDAAM accepts input of raw data from > 16,000 data channels, applies data reduction
algorithms (data conversion, filters, sorts, and archive), supports data reports, provides an
on-line test database.

• WISDAAM provides support for users accessing the test database from user terminals
(PCs, workstations, or minicomputers) and via dialup networks.

• Other database development anddata management projects were mentioned including a
recent contract with LATA to provide general services. One of their first tasks under this
contract has been to provide computer networking for the YMP QA group at Los Alamos.
Other tasks include supporting G Con's new SQAP with software tools to implement his
program.

RE/SPEC seems to have a good grasp of the overall IDS conceptual limitations and problems and a
very good insight into the necessary requirements for ancillary supporting information needed to
support and interpret the acquireddata. Their implementation of WISDAAM seems well
considered andcomplete from the brief descriptions presented. No mention was made of their
hardwareor system design capabilities although they gave verbal reassurances that"they could do
the whole system but didn't want to". No proposals for a conceptual IDS design were presented
or developed during the meeting although this was identified as something RE/SPEC wanted to do
in the letter to D Delaney. Based on a limited knowledge of RE/SPEC activities on other repository
tasks, their presentation, and discussion of their actual responsibilities at WIPP, it seems that they
do not have sufficient backgroundand experience to qualify as the IDS designer or as a team leader
in conceptual and software design. RFJSPEC does have software design and field experience in
data management that could be very useful in the IDS development program.

MOU Preparation

Discussion with H Kalia and R Oblad led to a strategy for the LANL/Raytheon MOU that included
providing a document with an overview and a highly detailed section. A draft copy was completed
by R Oblad and J Hall.

IDS SOW

J Hall provided mark-up comments to R Oblad on the current version of the IDS SOW.



TO: E. Petrie Revision #1, Mon, Nov 5, 1990
JimHall, CA(3

FROM: R. Herbst

SUBJECT:.INTEGRATEDDATA SYSTEM DESI(3N CONTRACTOR EVALUATION

Los Alamos in cooperation with E Hemmes and others at the Project Office and IDS user Liaisons
determined the need to have Raytheon Services Nevada (RSN) present their initial concepts for the
IDS project to the YMP community. Since RSN Yucca Mountain personnel and participating
personnel from other RSN offices have had no previous experience with the IDS, the presentation
was a particularlyimportantdemonstration of the RSN understandingof the task and their
qualifications to participate.

The presentation took place on October 17, 1990. RSN presenters covered project management,
software design, hardware design, and quality assurance issues. Previous RSN experience with
similar projects was demonstrated. RSN presented a well thought out conceptual IDS design and
described appropriatemanagement and QA support for the project. Discussion between
participants and the RSN helped clarify a number of issues with RSN providing good technical and
management responses. Los Aiamos is particularlyconcerned with the IDS contractors ability to
perform under the YMP QA requirements. RSN demonstrated how their software development
facility provides a structuredsoftware development environment as required by the DOD. Their
present practices seem to be compatible with Project Office software QA requirements and would
seem able to be brought into compliance with the YMP Software Quality Assurance Plan in a
timely manner.

The hardware concepts demonstrated by RSN were satisfactory. During discussions RSN was
reminded that specific hardwarechoices will be made after appropriate design studies. Concern
was expressed to RSN about their plan to utilize two geographically separate groups for software
development. RSN felt they had adequate management and technical skills to handle the needed
coordination to insure that the separate groups produce a satisfactory product. This coordinated
software development will be a critical issue closely monitored by Los Alamos.

IDS users expressed their interest in closely monitoring andreviewing RSN's work on a regular
basis during the design and fabrication activities. Regular status reports and briefings as well as
technical reviews of intermediate design steps are planned.

Based on the presentation anddiscussions with RSN staff we recommend RSN as the IDS
contractor and that RSN be immediately authorized to begin work on IDS issues preparatoryto the
startof Title II design.

If you have further questions contact Ross Oblad at FTS 544-7156.

cc: E Hemmes
R. Craig, USGS
R. Troncoso, SNL
D. Wilder, LLNL

.W. Morris
H. Halia, LANL
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CAG ref: 82-9031301
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Date: Fri, Nov 9, 1990
To: Ross Oblad, LANL TMO
From: Jim Hall
Subject: CAG Comments on Gary Con FRD Review Comments and Ross Oblad Responses

Summary:

I have reviewed G. Cort's FRD review comments and R. Oblad's partial responses. I have
provided a brief commentary on each review item, prefaced by some general comments.

General Comments

The technical basis of the document is appropriate and in good order, and, Con's comments to the
contrary, contains much of the detailed information needed by the IDS contractor to develop
meaningful detailed design specifications. I am concerned, however, about several items:

• QA program considerations: Having RSN provide IDS engineering services to YMPO
directly brings up several important IDS and FRD related QA issues. For LANL to provide
meaningful technical guidance to RSN the FRD must be the primary design requirements
document. Compliance with the FRD should be a specific requirement of procurement
documentation provided to the IDS contractor (RSN). As such, interfaces with QA
program requirements are significant and should be identified. The FRD's role in the
control of the IDS design should be stated in no uncertain terms. Change control
requirements applicable to the FRD must be developed and stated explicitly. Requirements
for the contractor to respond to FRD requirements and changes with new or revised
detailed design specifications ought to be clear. Since contract, QA, and SOW d_x:uments
will originate and be controlled by the Project Office, some requirements should be
included in the FRD to emphasize LANLs role and define critical issues. I don't mean to
imply that the FRD should contain the same level of detail in this area as the QAPP or the
SOW might have; my main concern is that the FRD be used to actively direct the course of
the design and development of the IDS, concurrent with changing project needs. The role
of the FRD within the applicable requirements document hierarchy should be clearly
explained in the FRD document in an early section.

• Configuration Management considerations: The FRD's role in defining the configuration
baseline of the IDS should be developed more fully, along with its role in the initiation of
system configuration changes. G. Con's comments on the Monitor System function of the
FRD (see Comment 55 and Section 3.2.5 of the FRD) seem to indicate a surprising lack of
acknowledgement of IDS configuration management needs. R. Obl',ttl clearly understands
the need to be able to document the pedigree of the system at any given point in time. The
fact those needs can be unrecognized by anyone in LANL at this point in time is 'alarming.
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• Definition of SQAP Applicability: G. Con's comment 20 made me wonder if another old
issue is still unresolved, namely the extent to which LANL's software QAP and its
attendant suite:of procedures must apply to IDS software. RSN is clearly a DOE contractor
and will sort out their QA issues directly with the Project Office and operate under their
own approved QA plans. Any special LANL conditions for software development should
be stated explicitly i, the text of the FRD or by reference to whatever documcnts that have
been determined to b: applicable. If the IDS contractor followed the DOE Orders and the
the technical specifications presented in 2.3 and 2.4, they would not nccessarily comply
with LANL requircmcnts.

Specific Comments

1&2

G. Cort Comments Agree The purpose could be better stated. It would be highly useful if a
discussion of scope included a clear description of exactly where the FRD fit in terms of the
hierarchy of documents controlling IDS design activities. Regarding interim change protocols
applicable to the FRD, I think that such requirements ought to be defined explicitly, by
reference to applicable LANL procedures or by including all necessary detail in an appendix to
the FRD. The FRD should be maintained as a actively updated design control document,
subject to precise change control requirements; nothing should be left up to the imagination
where change control is concerned.

3

G. Cort Comment Agree. The text be screened for all acronyms, and that the acronym list be
inserted at the beginning of the document.

R. Oblad Response Not all terms should be defined in the text, just those that the primary
users of the document must understand; other terms perhaps unfamiliar to reviewers should be
included in a glossary. Again, the review process will be facilitated if the glossary is inserted
at the beginning of the document.

4
G. Cort Comment A nit.

R. Oblad Response Agree.

CAG Comment There is a lack of commentary on missing QA documents, such as DOE
Order 5700.6.B, the YMP QAP, the LANL QAP, and supporting QA procedures. The FRD is
a primary design control document, an as such must be supported by, and/or interface with,
design control, procurement, inspection, testing, records management, and other requirements
defined within the QA program. The link to plans and procedures that implement
Configuration Management requirements (invoked by Order 4700.1 A) is missing. The
solution is to place the FRD within a controlling requirements document hierarchy, and
identifying necessary interfaces with other elements of the overall project management system.
I don't think such a discussion needs to be elaborate, but should be briefly stated before getting
into the details of the design requirements description.
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5
G. Cort Comment Agree.

R. Oblad Response Agree.

6,7,8, & 9
G. Cort Comment All nits, see comment 3 above.

R. Oblad Response Agree. See comment 3 above.

10
G. Cort Comment Agree.

R. Oblad Response Agree.

11
G. Cort Comment Agree. Destination considerations seem tO b¢ adequately addressed in
3.2.1.4.1 and other subparagraphs; suggest revising the first sentence to read "...and portable
data acquisition equipment to processing and storage devices shall be..."

R. Oblad Response Agree.

12
G. Cort Comment Agree. Some clarification is in order.

R. Oblad Response Agree.

13
G. Cort Comment Agree. Error-free transfers are the goal here, and the system should be
designed to detect and facilitate the correction of transfer errors.

R. Oblad Response Agree; see above.

14
G. Cort Comment Agree. The phrase "instrument power and sensor excitation" does in fact
refer to types of analog signals. The sentence should be rewritten to clarify this distinction.

R. Oblad Response Agree.
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15
G. Cort Comment Disagree. The reviewer is reading too much into the statements made in
this section. How the IDS meets this requirement is the system designer's business.

R. Oblad Response Agree.

16
G. Cort Comment Disagree. Unless the inclusion of this level of detail in the FRD
hamstrings the design process, I don't think that it's a problem. This document is not meant to
be a system analysts model of a classic functional analysis. The issue here is to provide a
single document that includes the information necessary for the designer to proceed from the
IDS Title I design to Title 2 design. The format chosen is a modified functional analysis type
document. I assume thatthe "functional specifications" referenced by Con are the detailed
design specifications preparedby the system designer in response to the general requirements
of the FRD.

17
G Cort Comment about NIST traceability Disagree. All IDS measurements must be calibrated
to standardsreferenced to national standards. All labs performing work at the site will calibrate
their measurements to similar standardsdirectly or indirectly through a calibration lab
certification referenced to NIST.

G Cort Comment about timing accuracy Agree. There should only be one timing accuracy
requirement for all IDS clocks. The IDS will be a distributed system of local (to each test or
group of tests) autonomous data acquisition stations connected by a network(s) to a central
computer and test database. Each data acquisition station and the central computer will have a
precise internal clock. The accuracy of individual clocks will be :L-O.1 s. All clocks will be
synchronized sufficiently often to maintain a relative timing accuracy of <AO.1 s between any
combination of clocks. The actual accuracy of the individual clocks can easily exceed this
requirement. The value of any recorded time shall be absolutely referenced to NIST time
standards

18
G. Cort Comment A nit; "verification" is one of those dangerous buzzwords that should be
used only when meant to apply to software verification. Verification is really an item for the
test procedures themselves. The IDS should accept the output from the test, which should
have been cross-checked, certified, reviewed, approved, or what have you in the context of the
individual test procedure. "Verification" will be changed to "Approval".

R. Oblad Response See above.

19

G. Con Comment Agree.

R. Oblad Response Agree.

II III
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20

G. Cort Comment Disagree. The software QA procedures in effect for various participants,
including LANL, should govern the testing and acceptance of individual algorithms prior to .
their release to the IDS contractor for incorporation into IDS software. IDS software will not
be developed underthe auspices of the LANL SQAP. It will be developed under the RSN
SQAP. As an IDS management issue, the TMO receives, reviews (for systematic integrity,
consistency with existing IDS functional requirements, and inclusion in the FRD), approves,
and forwards PI functional and/or technical requirements to the IDS contractor.

R. Oblad Response Agree in principal, see above.

21 !
G. Cort Comment Disagree. Measurement accuracy refers to a comparison with accepted
standardsfor the quantity. Precision refers to the numberof significant digits associated with
the measurement itself. Computer processing is commonly characterized by the number of bits
of precision required for a particularoperation to generate output that meets the users accuracy
requirements. All participant data measurement and conversion requirements listed in the FRD
are characterized with accuracy requirements (and perhaps precision in addition). The required
precision of computer operations to meet user reporting accuracy requirements is left to the
designers.

R. Oblad Response See above.

22
G. Cort Comment Disagree. The discussion of the extent of prtx:essing seems adequately
addressed.

R. Oblad Response Agree.

23
G. Cort Comment Disagree. See comment 20 above.

R. Oblad Response Agree. See comment 20 above.

24
G. Cort Comment Disagree. Although the modes described are simplistic, the control modes
described in the first two bullets are important conceptual definitions for developing the IDS
role in future control scenarios. The third bullet is superfluous and will be eliminated.

R. Oblad Response Disagree. See above.

25
G. Cort Comment Disagree.

R. Oblad Response Agree.

IIIII I I--
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26

G. Cort Comment Agree. Reword to read "IDS test control functions shall be initiated only
from datareceived from participanttest equipment and/or access-controlled user interfaces..

27
G. Cort Comment Disagree; see Comment 20 above.

R. Oblad Response Agree. See comment 20 above.

28
G. Cort Comment Agree. The text seems clear to me, and additional clarification would do
no harm.

R. Oblad Response Agree.

29

G. Cort Comment Agree. See Comment 28 above.

R. Oblad Response Agree. See Comment 28 above.

30

G. Cort Comment Disagree. See Comments 16 and 17 above.

R. Oblad Response Agree. Probably too terse a response. See Comments 16 and 17 above.

31

G. Cort Comment Agree. The text should be clarified to indicate that the cl(x:k begins when
data are first collected.

R. Oblad Response Agree. However, it would be more appropriate to accept the response as
a goodwill gesture, with qualifiers.

32
G. Cort Comment Agree. Clarification is necessary.

R. Oblad Response Agree. However, it would be more appropriate to accept the response as
a goodwill gesture, with qualifiers.

33
G. Cort Comment Disagree. Considering where the system is going to be installed, size
constraints and other physical criteria are valid and significant functional requirements.

R. Oblad Response Agree.
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34, 35, & 36
G. Cort Comments Disagree. i don't think this level of detail is inappropriate; see Comments
16 and 17 above.

R. Oblad Responses Agree.

37
G. Cort Comment Agree reluctantly. A command language interface would be a definite step
down for an "easily" accessible database. The ultimate decision should be tile designers. The
text should be changed to include a command language reference.

38 & 39
G. Cort Comments Agree.

R. Oblad Responses Agree.

40& 41
G. Cort Comment Disagree. I don't think this level of detail is inappropriate;see Comments
16 and 17 above.

42
G. Cort Comment Agree; but obvious.

R. Oblad Response Agree.

43
G. Cort Comment Disagree. FRD functional requirements do not extend to RIB or SEPDB
functions. The IDS will accommodate limited online access to certain classes of data through
remote printers, data terminals and user computers. Uncontrolled data distribution to
participants of their data only will be supported. At the Project Office direction, controlled data
distribution may be required to participants and must be provided for. Controlled data
distribution to the RIB will be developed, however, data input to the SEPDB will probably be
initiated at SNL or by the participants themselves. Physical storage media requirements must
be such that manual access to all archive data in the IDS facility will be possible.

44
G. Cort Comment Agree.

R. Oblad Response Agree. Participant/user data format requirements may be integral to the
system design, and, where they exist, should take precedence over any LANL standard.
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45
G. Cort Comment A micronit. See Comment 3 above.

R. Oblad Response Agree. See Comment 3 above.

46
G. Cort Comment Agree.

R. Oblad Response Agree.

47
G. Cort Comment Disagree. The most appropriate system security measures would seem to
be those which are the least burdensome to both the system and the users. A password system
would seem to be difficult to administer with a large and changeable user community. Di',dback
modems are useful, meet the intent of the proposed security, and could be included for review
by the designer.

Incidentally, Cheyenne Mountain would make a great high-level waste repository...

48
G. Cort Comment Disagree. I think the section could be better written to focus on the actual
minimum requirements for the security features of the system.

R. Oblad Response Agree.

49
G. Cort Comment Disagree.

R. Oblad Response Agree. See Comment 48 above.

50
G. Cort Comment Disagree. See Comments 16 and 17 above.

R. Oblad Response Agree.

51
G. Cort Comment Agree/Disagree. Natural language inquiry is a well-developed feature of
most commercial database software and I'm not convinced that it's all that hard to engineer.
Given the variability in the computer skills of the user community, and number of users of the
completed system, it seems that the best system will also be the one that is easiest to use.
There should probably be a single FRD reference defining the inquiry mode.
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52

G. Cort Comment Agree.

R. Oblad Response Agree.

53
G. Cort Comment Disagree. See Comments 16 and 17 above.

R. Oblad Response Agree.

54
G. Cort Comment Disagree. See Comment 51 above.

55
G. Core Comment Disagree. It's astounding to me that Cort hasn't been sensitized to the
configuration management needs of the IDS.

R. Oblad Response Agree.

56
G. Cort Comment Agree. See rewording suggested in Comment 25 above.

57
G. Cort Con_nent Disagree. Alarm information could be an important diagnostic tool in
many situations and must be available to any system user. The entire IDS system will have
basic user-access restrictions. Alarm information is read-only and does not require access
restriction beyond basic user-access requirements.

58
G. Core Comment Agree.

R. Oblad Response Agree. Suggest deleting reference to PIs.

59
G. Cort Comment Agree. Authentication will be internal to the participant organizations.

R. Oblad Response Agree.

60
G. Cort Comment Agree. See rewording suggested in Comment 25 above.
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61 &62
G. Cort Comments Disagree. I don't think this level of detail is inappropriate. See
Comments 16 and 17 above.

R. Oblad Responses Agree. See Comments 16 and 17 above.

63
G. Cort Comment Disagree.

R. Oblad Response Agree.

64
G. Cort Comment Disagree. The FRD should to contain at least a first cut at system
maintenance requirements to alert the designer to issues that must be factored into the
equipment selection and procurement process.

R. Oblad Response Disagree. See above.

65

G. Cort Comment Disagree. I don't think this level of detail is inappropriate, and has a direct
relationship to basic system reliability considerations. Baud rate references could be reduced,
however, some reference to baud rates is appropriate to alert the designer to the expected level
of complexity. See Comments 16, 17, and 64 above.

R. Oblad Responses Agree. See Comments 16 and 17 above.

66
G. Cort Comment Disagree. The level of detail provided here is critical, and as Oblad has
noted, no secondary requirements document will be provided. See Comments 16 and 17
above.

R. Oblad Response Agree. See Comments 16 and 17 above.

67
G. Cort Comment Disagree. Accuracy is the appropriate term.

68
G. Cort Comment Agree. The tables should be modified to use a unifi_rm notation (i.e.,
readings per second, minute, or hour).



Fri,Nov9, 1990 Page 11 of 11 CAG82-9031301

69

G. Cort Comment Disagree. See Comment 67 above. Accuracy and resolution requirements
are from the Pls. Discrepancies must be resolved through new information gathered and
reviewed by LANL and resolved with the Pls.

70
G. Cort Comment Agree.

R. Oblad Comment Agree.

71
G. Cort Comment Agree. See Comment 3 above.

R. Oblad Response Agree. See Comment 3 above.

72
G. Cort Comment Agree. Woefully?

R. Oblad Comment Agree.

73
G. Cort Comment Agree.

R. Oblad Comment Agree.

74
G. Cort Comment Agree.

75
G. Cort Comment Disagree. See comment 16, 17 and 61 above.

R. Oblad Comment Agree.






