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1.D SUMMARY

1.1 REQUIREMENTS

The requirements and tec hni c al specifications for the Nuclear
Data Link (NDL) are not adequately documented, re s ul ti ng in
several proposed system features which are not traceable to
particular requirements. Therefore, a detailed requirements
document s ho ul d be devel oped immediately to serve as a basis for
technical specifications which will drive the system design.

We recognize that, for a new system like the NDL, it may not be
po s s i bl e to cover all requi renents wi th the same level of detail,
and that new recui r ?ments nay i n f act evol ve wi th o pe r a ti o n al
experience. But, as currently stated, several speci fications can
be misinterpreted and there i s potenti al for large cost and/or
sc hedul e overruns.

1.2 0VEIALL SYSTEM CONCEPT

We recommend the centr,lized " Standard Data Ac aui si ti on System"
approach over the distributed " Stand- Al one Data Ac qui si ti o n
System" approach. There are teveral technical and management
advantages to the Standard Approac* ir addition to the l ogi stic s
advantages presented by the Researcn Triangle Institute in their
review of the NDL.

1.3 SYSTEMS APPROACH

We feel that there are numerous syster 5-l evel considerations
which s ho ul d be addressed. For examp e, we recommend that the
NDL b e impl enente d in two phase 5: ar ini ti al "P il ot Phase"
involving about 5 sites would serve to demonstrate and validate
tne NDL concept- thi s pha se wo ul d be followed by an "Ocerations,

Phase" which wo ul d extend the NDL to all E0 si te s . As another
example, we recommend that a single 3ftware team have
ce s pon si bil i ty for all software development for the NDL. These
and other considerations are presented in section 3.

1,: D T H E P. DESIGN CC"SIDERATIONS

We recornend that additional design considerations b e eval ua ted
anc costed, such as' .

:
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- capability for the NDL to perforn sel f- tes ti ng at reg ul ar
intervels

- capability for the systen to handle two, not just one,
concurrent incidents

- installation of identical Si te Terminal Units (STU)
throughout the NDL

1.5 COST

We feel that Sandia's cost estimate of $20 million is not
un rea s o ncbl e , al tho ug h the s peci fi c a ti on s in Appendix A of
Sandia's " Conceptual and Progrannatic Franework for tne Proposed
Nuclear Data Link" lack sufficient detail to expl ain the
inplementation as described. We recon end that:

- the costs be revised, usino nore Jetail ed recuirenents and
specifications

- the costs for new suggestions frca this report be included
- the co sting exerci se i ncl ude total systen li'etire costs

for 5, 10 and 20 years

.
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2,0 RECLI;EMENTS

A detailed requirenents document shouid be dev el oped innediately
in order to cerive more precise specifications wnich can drive
the systens design. As presented, sone specifications can be
misinterpreted, have large potential for co st/sc hedul e ove rruns ,
and cannot be validated as requirenents.

This looseness is especi ally noticeable in the areas of software
requi renents ( di spl ay formats, command language for operators,
etc.) and tec h ni c al /m a n a g eme n t interfaces between licensees and
the NDL.

2.1 EXAMPLES OF INSUFFICIENT REQUIREMENTS. In several areas the
'unctional recuirements are not stated in ufficient detail to
drive systen design, hence, the stated design is not traceable to
a reouirenent. The re sul t could be systens inpl ene nta ti ons whic h
a re nore pcwerf ul and/or c o s tl y than anticipated. For e x anpl e :

a. In Section 6 of the Specification, there is no indication
of how nany paraneters are to be di spl ayed on the CRT screen at
one time, how they are to be fornatted (, o., which subset of the
150 or so readings), or how data fron a parcicular site can be
selected by the NRC staff.

b. In Section 6.2, there is no specification for g rapni c al
re s ol u ti on (e.g., 1024 raster points per line), no mention of
which colors nor color intensity, no mention of screen size, no
mention of how the di splays can be s el ec te d , colors assigned, er
hardcopy output requested,

c. In Section 7, tnere is no specification describing how the
:t a t a is to be stored on nass storage for subsecuent post-event
a n a l y s i s ', inplication is that all data will be stored as ASCII
coded enginee ri ng v al ues and accessed / processed using
capabilities provided by connerci ally available nanegenent
infernation systens.

d, Even theugh the NDL i npl en en ta ti c n involves considerable
softwere aevelopment, there is hardly any mention of software
1avelopnent ne tho d ol ogy , crocessing functions, operator connand
larguage, display screen fornats, methods #cr data
s *.o r a g e / r e t r i e v a l , data base backup procedures. data loss (e.g.,

durinc systen dow ntime), checkroint/ restart procecures, software
cintenance and configuration control (e g f'xing software oups.

and d stributing corrected software with na tc hi ng d oc unen ta ti o n ) ,
enc software dccunentation.

5
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Time tag s ho ul d be specified as Universal Tine Code, ancs

inciuded as part of the interface requirenent for the licensees

2.2 EXAMPLES OF UNTRACEABLE IMPLEMENTATIONS. Several proposed
s ol u ti on s to a requirement are stated withuut traceability. For
exanpie.

a. in the Baseline Design, " Data handling and sof* e

require a CPU of the supermini class..." No rationa- sas given
to substantiate this remark, and in f act we believe that a
PDP-11/44 nini could do the j ob. There is al so no justification
for "32-bit word length unit supporting 2 megabytes of core
menory"; data could be in binary forn, and many programs operate
within 32 Kbytes of memory or PDP-ll/xx computers.

b. the statement "Date-base generation is the key el ement in
assuring the snooth functioning of the Operations Center" should
be stated only after the functions of the Operations Center have
been delineated. Si nce the VAX does not have data base
nanagement systen software, this can be a very co s tly item to
d ev el o p and maintain (i.e., may require a data base administrator
with staff). More signi fi c ant , there is no expiicit requirement
for a data base system.

c. Reasons should be given for purchasi1g "startart software
packages"; what are the packages, why are they needed, now they
will be used, e tc .

d. There is no explanation of how the 6 console termi nal s a nd
23 sl ave monitors will be used, and by whom.

e. There is no justification for " rugged" site equipment.

f. Human factors are important, but there is no quali fication
of the characteristics " easy to use" and " call for needed data
easily and q ui c kl y" . A well thought-out conmand language with
human engineered menu pronpt pages could address t hi s i s sue.

2. 3 C ONF IGUR ATION - The Sandia report does not discuss the use of
specific pe ri phe ral s , such as magnetic tapes, orinters, di spl ays ,
and sl av e units. The proposed configurat don should be cl ari fied
to illustrate the functions being performed on each d e v i c e ', this
dll ill u s t r a te the use of each device as a System component and-

nereby nel; justify the overall system cost.

'SER MANUAL. We reconmend a nere detailed specificaticn #or2.4 J
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the contents of the users' manual. A ba sic outline of a users'
manual wo ul d include:

a. initial operation (cold start, sian on, etc.)
b. procedures for loading and execution of NDL software
c. expected inputs anc outputs
d. display f orma t s ( al so , how to create or modify di s pl ay 5 )
e. data formats and access procedures
f. operator control (kill jobs, era se/ del ete data , etc.)
9 file save/ restore
h. error conditions and suggested recovery procedures
i. glossary of connon terns
j. layout of equipnent, conponent list
k. list of individual s to contact for problem situations

It is suggestec that nore serious2.5 SOFTWARE SPECIFICATIONS -

attention be given to developi ng detail ed software
specifications, for both the central computer and the remote sitc
computers , partic ul a rly in the f oll owi ng areas,

a. Data formats (for transmission, for storage, for di s pl ay)
b. Operator c ommand l a nguage (for s peci f yi .ig di spl ays ,

sel ecting sensors / sites, submitting tables and control
paraneters, querying systen performance, loading rel ev a n t
software, performing data b ac kup/ res to re ope ra tion s , controlli ng
the Systen after nal f unt tion , e tc . )

c. Display software (alphanuneric "pages", graphical plots,
color naps, tab ul a r printcut, etc.)

d. Utility software (entry of conversicn coefficients,
sensor identification a nd l abel s , sensor c ha n nel assiannents,

etc.)
e. Network interface software (site-to-central,

central-to-site, debug and test softwa-e)
f. So f twa re de si gn/ devel opnent methodology (top down,

structured approach, structured walk-throughs, etc.)
9 Software testing ( sinul a tio n of sensors, sinul ati on of

errors, use of the Development Uniti
h. Software integration (structured b uil d-u p and secuential

testing)
i. Configuration control (seftware problem reporting and

tracking, debuyging, d oc ume n t a ti on update, etc.)
J Docunentation generatica and naintenance

najor edventage in creating these specifications secn is to'

s tinul a te tninking abcut what is expected from the NCL, and how
N3C will use the systen (i .e . , c oe r a ti on al scenarios)

2.c MANAGEMENT INFORMAT;0h SiSTE" The develo;nent of a data base
cenagement infernation systen does not aopear justifird at tni s
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time, based on the requi ements as stated. The NDL concept is
yet to be proven, and it 's not clear as to hc w the data will be
used, or whether the data will even be stored in a form to allow
questions to be formulated and then answered.

We suggest that i ni ti all y the data be collec ted and stored in a
very simple, perhaps even inefficient format ( se e 2.10 b el ow) ,
and that during the Pilot-Phase the NRC develop FORTRAN programs
to retrieve, process, and output data in formats To Be
Determined. Then, as experience with data usage grows, the NRC
will be in a better posi tion to specify and procure the desired
MIS software in time for the Operations-Phase.

2. 7 F ULL DUPLEX. There does not appear to be a clear requirement
for full dupl ex tran smi s si on li nes . Almost all data goes from
the sites to the Operations Center; very littl e tra f fi c fl ows in
the other direction, and probabFy not s inul ta neo u sly .

2 8 TIMELINE S. In order to better size the re qui red conputer
pe r f o rn a nc e in terms of expected processing load, we recommend
the use of a " timeli ne a nalysi s" approach. That is, the computer
resources needed for each processing f unction can be plotted as a
function of tine (e.g., .07 million operations per second from
10:00 to 11:00 A.M. daily for file save operations); the
summation of all concurrent activities then characterizes the
v a rious re sources required: processing power, number and types
of peripheral s , number and size of disk storage, core memory
si ze , etc.

2.9 ACCURACY - It wo ul d appear that the accuracy requirements of
0.1 F and 0.1 % can be accomplished on the NDL witn 13 bits (16
bits woul d most likely be used) . This accuracy i s dif ficul t to

achieve and maintain in remo te l oc ati ons . Calibration signal s
an be added by the site multiplexor to c alibrate out A/D dri f t

adding to the expense of the si te d ata mul ti pl exor.

2.10 DATA FORMAT REQUIREMENTS - It is recommended that the data
be stored in the simpl e s t possible format until the NDL has
attained some maturity and NRC staff have gained experience in
information extraction. Not only is the software effort
non-trivial, but the effort may be wastea if the NDL concept is
unsuccessful.

The f oll owi n g ill ustrates one possible record and file schene.
...............................................................

consists of one conplete day's worth of data, from all" F '. L E " =

s i t e s ',
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/YY:DD:HH/. /RELDRD 1/, / RECORD 2/, / RECORD NNN/. .

.... ...__-_..___...______-___........._......_...._. .....__..

" RECORD" crnsists of all site data received for a p a r ti c ul a r=

minute;
/MM/, / SET 1/, / SET 2/, / SET 100/...

..........__._____________________.______________......_______.

" SET" data set scan of all data from one site=

/ SITE ID/ MM:SS / N /D 1/D 2 /D 3 / . . . . . /D n/
.__ _____.. _________......___.___._____________ ..______..____

Each data element Di could be a 16-bit integer computer word
(since input data is 12 bits); or, Di c o ul d be 32-bit fl oa ti ng
point engi nee ri ng v al ue. The advantage of the integer form is
that data storage i s l es s , al thoug h conversion tables must al so
be stored (which is not needed for floating point data).

.

.
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3.0 SYSTEM CONCEPTS

3,1 CENTRAL SYSTEM RECOMMENDED. Tne " Standard Data Acauisition
Systen" is recommended over the " Stand- Al one Systen" because n'

economies of sc al e and because the prinary responsibility for
implementation and naintainence renains with the NRC instead of
the licensees. The advantages of the Stancard System are:

a common i den ti c al software simpli fie s te sti ng , mai ntenance
and software staffing cotts

b. interchangeable hardware facilitates repair, repl ac ement
(with spares), modification, and testing

c. utilices sane ex pe ri e nc ed staff for both hardware and
software maintenance

d. avoid s duplic ation of non-trivial costs for systens
designs and dev el o pme n t s -( i ncl udi ng new software each
tine)

3. 2 TWO PHASE IMPLEMENTATION. We reconnend that the NOL be
i m pl em e n t e d in two pha se s -- an i ni ti al " Pilot Phase" to
demonstrate and validate the NDL concept, followed by the full
" Operations Phase". The Pilot Phase allows for demonstration of
concept, learning period, and experience with licensee
implementation and operation. During the Pilot Phase the NRC
nay discover, for ex anpl e , that alternative inpl eme n ta ti o n
concepts may be preferred. This two-phase approach would al so
spread out the rel atively l a rge c api tal costs of the systen.

3.3 SINGLE SOFTWARE DEVELOPER - We recommend that one programming
aroup be responsible f or the design, de v el opn e n t , i mpl emen t a ti o n ,
naintenance. and documentation for all software - both for the
Operations Center conputers as well as the renote Si te Te rni nal s .
The advan,tages are:

a. single nanagement focus for contrcl
b. encourages efficient software d e v e l o pm e n t ', facilitates

software testing - especially the software involved in
transmitting / receiving data

c. sirplifies software maintenance', single experienced
naintenance group

d. shered software experiences on network systen
e co nen awereness of systens approach

The NRC nay elect to h e '. e a second " independent" software grouc
cerform testing and validat'on of software deveicped by the
primary group,

il



This recernendation is independer.t of the central vs. distribu*ed
recormendation, and does not inply that identical cenputers nust
be installed throughout the NDL network.

3.4 INTERFACE CONTROL DOCUMENT. The " thin interface" between the
NDL and the licensee should be defined in considerable detail.
Specific s shoul d include number of sensed paraneters (e.g., 140
at every site?), power requirements, el ec tri c al connections, data
accuracy, Universal Tine Code, data sampling rates, e tc .
Ho pe f ully , the interface requirements are not unique to each
site.

3.5 VAX - There is some question ar to whether a iAX is overkill
for this operation. Based on our experience, an 11/44 night al s o
be able to do thi s j ob, and at the sane time be more compatiN'e
with the PDP-ll/xx front end and site computers.

The VAX and PDP conputers are very well suited to nunerical
analysis, data display, and data nanagement functions, al so ,
so f tware devel opment is facilitated by excellent user support
services. However, the NRC nay consider other computer systems,
such as Hewlett-Packard and SEL, which are al so well s ui ted to
thi s a pplic ation , partic ul ary wi th respect to data acquisition,
real-tine data processing, and data di s pl ay .

On the other hand, the VAX is an excellent computer resource
investment for NRC, since it would provide NRC with a powerful
and fl ex i bl e tool for future data processing needs.

3.6 MANAGEMENT INFORMATION SYSTEM - incre i s ne vendor-supported
data ba se nanagement i n f o rm a t i on system for the VAX. Sandia will
have to procure DRP or some other VAX-compatible systen, or write
one themselves; this can be very expensive.

Since the NDL isa new concept, there is sone question regarding
the utility and function of the data that will be generated.
When there is no experience with data in this context, it nay be
prenature to install a MIS, We reccnnend that any peccurenent af
en "IS be postponed until there i s nore expe rience wi th the
operation and re s ul t a n t data eutput', this experience will occur
during the Pilet Phase.

3.7 STANDARD!IATION - We reconnend inat, civen the Standard Data
'c cui si ti on Systen, the site terninal Unit s hc ul d bc 5 standarc,
replicable iten, so tnat every site has exactl) the sane unit.

12



This considerably reduces costs for hardware maintenance (spare
certs. sane docunentation, experienccd engineers, etc ) and
50ftware 9airtenance (new fixes, testing 09 other units, same
decunertation, experienced progranners, easy to train new
personnel, etc.)

In addition, this approach wo ul d encourage stockpiling of spare
units and parts, which in turn would pe rmi c rapid replacement of
failed parts and provide more freedom to get those parts
repaired.

f.' D L development sho ul d be coordinated wi th the other new
developnents (e.g., TSC) being pl a nned by the NRC. There may be

> tem designs, impl em en t a tio nsavings in using simil a r
epproaches, and software.

As part of this approach, we r e c-o m m e n d that a separate site
t e rm i n al system be installed at the Operations Center. This
" de v el o pm en t unit" wo ul d be used for softwart d ev el o pn e n t ,
testing, and naintenance', it would therefore have additional
pe ripheral s (e.g., printers, nagnetic tapes) to support these
functions. (See 3.11 bel eu) .

.

3.8 SYSTEMS APPROACH. The proposal addresses the technical and
cost issues of implementing the NDL data systen, but does not
consider several peripheral issues such as-

e. cost to install and maintain Si te Termi nal s
b. cost to licensees in terms of staffing, skills, etc.
c guidelines to licensees on i n s tall ati c n/c hec ko ut
d. long term maintenance (including ecuipnent o v e rh a ul and

re pl a c ement with newer tecnnology, especially since some
of tne proposed e q ui pn e n t has a three-year design
lifetime)

e. provision for routine preventative maintenance and
software meintenance as well as emergency remedial
maintenance

't may be, for example, that the licensee costs to inplenent this
system nay well exceed the i ni ti al outlay.

3. 9 C CMP ATIB LE COMPUTERS. Considerable adv antages resul t from
using computers that can run the same 50ftware ( a ppl i c a ti on s
orcgrans) For exanple, a PDP-11/34 could be used at the sites
arc 3 PDP-11/40 in the Operations Center.

ae recornend consiceration of the PDP-11/23 as a desirable
a'tornetive to the LS -11 microconputer. The PFP-11/2; costs

13



several It nore, but is not as restrictive in perf:rnar:e a-d
software capabilities as the LS:-11

3.10 AE00 BAUD. The 4800 baud rate is nore than sufficient to
handle traffic fron all sites to the Operations Center. 'n fact,
it may be more bandwidth than required, given other systen
inpl emen ta ti o n s .

Hot ar, the limitations of this nedium need to be known. The
noise is usually pulse or click noise rather than Gaussian. The
nost sesere outages are due to thuncerstorns, so that installing
redundant lires would not add si g ni f i c a n tly to the reli ability a f
the link.

Since all the data will be transmitted every minute, errer
correction codes are not reconnended. Hoberer, error detecting
codes could be i ncl uded to fl ag cuestionable dsta (for wnicn the
Operations Center could recuest ret-ansnission). The error
detection code will o nl y detect errors due to t el eph o ne line
noise and disturbances. Error detection is easier to accenolish
than errer correction.

Another possibility is to .inply senc the same data t i:e, anc
let the C;erations Center react to differences in the data.

3.11 DEVELOPMENT UNIT -One additional Si te Te rmi n al shcalc be
procured and installed in the Operations Center, 'er pur;oses of
software c ev el o pn e n t/ t e s ti n g , communications testing, and sens:r
validation (to the extent po s sibl e) . Si nc e there is al-ey s re cn

for inprovements to Si te Te rmi n al software, tne nedi fi ec sc # t are
can be dev eloped and tes*ed t ho ro ug nly on inis developrent unit,
then disseninated to all fi el d units on a covenient
easy-to-install medi um (cassette or tel e p ho ne lin k ) .

With sone a d d i ti o n al capability ic dynanically si ul ate senser
data, tnis unit can very e f f ec tiv ely be used for trair. ng
Operations Center ope rators and software personnel

.
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4.0 OTHER DESIGN CONSIDERATIONS

4.1 LIMIT CHECKING - ine displays selected by the operator
contain only a small fraction of all data. The operator nay miss
problems occurring in sensors at sites not being di s pl aye d , or
even miss one of the many n umbers bei ng di splayed and updated
continuously on the screen. Therefore, consideration s ho ul d be
given to autonatic limit checking for ALL sensors from ALL sites
in real-time (Thi s is normally done in satellite system testing
on our FDP-11/34 class computers). That is, the Operations
Center computer can, each minute, scan all data being collected
from each site, and compare each value against pre-specified high
and low limits, when the real val ue exceed s the limits range, an
audible alarm and/or p ri n to ut will notify the NRC operator.

A typical printed me s s a g e c o ul d -s t a te , for ex ampl e :

LIMITS ARE (11.1.hhh.h)SITE ii, SENSOR jj HAS VALUE nn.nn ****

This 'imit checking capability permits monitoring all sensors
independent of which sensors / sites are currently being displayed.

Limit val ues woul d have to be maintained by NRC staff (e.g., the
so f tw a re development team) and entered as site-specific data.

4.2 TREND ANALYSIS - While there is definite need to have the
data 30 minutes preceding an event, some consideration s ho ul d be
given to saving ALL data daily on magnetic tape, so that
pre-incident data can be s +. u d i e d to determine if any trends or
correlation between sensors coul d have hel ped predict the
incident. Since the NDL is a new concept, the data c oll ec ted n o .v
s ho ul d not be destroyed since it may ul tim a tel y be considered
more v al uable.

With data stored on magnetic tape (i.e., a " history file") in
format i den tic al to disk storage, software programs could be
dev el ope d to extract additional i n f o rm a ti o n frem either source.
In addition, this tape could contain sinulated sensor data to be
used during software developnent and testing,

4.3 ASCII The use of ASCII for NDL data is desiracle for several
reasons, but the asynchronous transnission c f e %, 4 9eering unit
v al ues may repuire nany characters ( v al ue , sign, decimal point.
et: ) Instead, each 12-bit digital sampl e c an be separated by
so# tware, hardware or fir ware into three 4-oit pieces, and eacn
' -bit oiece (0,1,2,3,4,5,6.7.8,9.A,5,C,D,E,F) can be transmittec
as a p seudo- ASC II code (C11xxxx) Thus only 3 characters per
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sanole need be transmitted. This save s con sideraol e
:: munications bandwidth

:" accition. this approach saves considerable data storage since
the data v o ul d be stored and mani pul a ted in binary fornet, c nl y
it of the data (i.e., one site out ,f 100) needs to be processec
for display.

1.iternately, transmission of raw 1?-bit binary data is al so
po s s i bl e , using software error cher. king and retransmissicn
routines.

4.0 SELF-TEST - Consideration s ho ul d be given to dev el opi ng
nechanisns which would permit tne NDL to test i t s el f on a reg ul a r
besis, say every hour. Thi s coul d be a cc ompl i s he d by
suostituting e " control" record periodically for a "cate" record
during transmissions. Soecific test information c o ul d include
tre sensor calibration, c onnunication s link tesi cata,
: rrectness of paraneters displayed, etc.

As a possible design consideration, it would be desirable to c all
uo the same di spl ay at NRC that aopears on :ne T5C censoles.

:n this environment wt.ere detection of mal f unctions can re s ul t in
cranatic consecuences , i t is very imoortant to instali a
o r. i t o r i n g s y s t em which, while it cannot eliminate errors,
certainly does not introduce new errors.

0.5 DATA FORMai - It is suggested that the Site Terminal c oll ec t
all 1 0 sensor 12-bit values anc transnit a cata set to the
Oceratice.s Center in the form:

_-in ra t. v .D
-. ,-...

... . ...../D -u,/ituE,51TE 10/ MM: 55/ N / D;/D2tDa<

number of data (140), and the Di are tne 12-oit cata.nSere N =

type code for recordTYPE =

;creesoonding to the above, a channel identification recore may
al so need to be transmitted, say once oer hcur 'nstead af a cata
-ncore. and of the form:

-at.ri : :r ra. n.i-w ..vv -

| $, [ $, . . . ,*s ,

*
Ya ? .s

.-.
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where Ci a re c ha nnel identification codes used by software to
sel ec t calibrations, engineering units, and labels for di spl ays
This al so allows for fornats to be al tered under computer
Control.

4.6 DESIGN GOAL. Consideration shoul d be given to designing the
NDL to accommodate two i ncidents simul taneo usly , rather than just
one. One incident al one may l a st several weeks or months , wi th
continuous monitoring; the probability that another incident
c o ul d occur during that time frame is not :ero.

4.7 CATALOG. When a sensor parameter exhibits a problem, it
wo ul d be desirable for the NRC operator to request, via the CRT
t e rm i n a l , a catalog of rel ev e n t information sources' detailed.

engineering d r a wi ng s , documents, manuals describing pl ant design,
etc. The conputeri zed catalog could simply indicate where the
desired information can be found.

.

4.8 S IT E T E RMI N AL INDEPENDENCE. We suggest that some
consideration be given to designing a si te te rminal unit wi th its
own sensors and nul ti pl ex i ng system, independent of pa rall el
sensors used by the licensee. Tnen the sane unit can be
replicateu as needed, and no new software needs to be developed.
Al so , when changes are needed, the change can be devel oped and
tested on one unit, then distributed to all site units for
installation.

It is al so reconnended that a site terminal unit be pl ac ed in tne
Operations Center, for hands-on software development, testing
(using simulated sensor data), and maintenance. Thi s allows the
central software team to make and distribute c hanges easily, and
al so permits off-line testing of sensor e n om al i e s .

4.9 SITE DATA STORAGE - As an o ption , an inexpensive tape
recorder (e.g., cassette) co ul d be part of the Si te Terminal and
used to store data for about 30 minutes, in case of t el e c h o n e
line f ail ure or central computer f ail ure. Afterwa ds, the
central ccmputer can " load" data fr n this device.

4.10 RELI ABIL:T Y - I- t,R E G - 0 6 9 6 , the specifications ypi c ally

call for un av e il abil i ty goal s of .001. No model s fo- the
c al c ul a ti c n s , no reli ability model s , nor any confidence l evel is
noted. Unless scmetning is understood by Sancia and nut notec in
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their P ro po s al , the specification is quite open and subj ec t to
interorttation.

3iven that redundancy in the Operations Center is not recuired,
and inat redundancy in telephone lines has no advantage during
natural cisasters, the nost significant measures for overall
systens reli ability woul d appear to be the MTTF of the data
ac cui si tio n system and the MITR for the central conputer systen.

4.11 MULTIPLEXOR - "A standard nul tipl exor can be dev eloped for
NDL-unique sensors, Where sensors are near eacn other in a
non-hostile environment, i ni ti al mul ti pl exi ng and A/D conversion
can be acconplished remo t el y , thereby reducig the number of wires
(noise pickup) and crosstalk. Many remote sensors conprcmise
accuracy when polled by independent non-identical el ec tri c al
so u rc es -

.
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5. 0 COST CONSIDERATIONS

The f oll owi ng es timate s were nade based on our ex pe ri enc e wi th
spacecra f t data collection and monitoring systems which have
simil ar requirements (albeit higher data rates) and si mil a r
computer systems.

Ac currently documented, NDL requi rements and system
speeci fications a re incompl ete. In addition, individual system
specifications are not d i rec tl y traceable to requirements in the
requirements document. As a result, the proposed " sol uti on" anc
the sizing of the proposed systems are not fully traceable to the
system s peci fic a ti ons . This looseness in systems reauirements,
system specifications, and traceability of proposed designs will
be re fl ec te d later in impl emen ta ti on sc hed ul e sli ps , cost
overruns, and possibly systems performance.

5.1 COST DISTRIBUTION - The distribution of costs within the $20
million can be distributed in different ways. Based on our
experience, the costs for the computer hardware is correct, but
the costs for Si te Te rminal software (estimated at 3-5 man years)
may be doubled, and the costs f or operations Center software
(estimated at 20-25 man years) may be almost halved. Our
rational e i s that even though miurocomputers are sna11 and
inexpensive, microcomputer so f twa re devel opment requi res more
so p hi s ti c a ti on than with bigger conputers, and supe r-mi ni s li ke
the VAX are user-oriented to facilitate so f twa re devel opnent.
Al so , muc h of the cost for software is for systems int egr ation
and debugging, rather than for the more straignt-forward design
and programming tasks.

The costing s ho ul d include the cost to licensees, the cost to
install and maintain NDL site te rmi n al s , and tre costs of npace,
power, environmental and safety control, special cabinets and
furniture, and housekeeping.

.
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5.2 DIRECT COST MAT ~IX - The following cost estinates for the
centralized Standard Data Acquisition Systen, for the fi r s t three
years, are based on sinilar scale spacecraft nonitoring systens.
............................................_. _....._........

ITEM S I T E T E RM I t' A L OPERATIONS
& COMMUNICATIONS CENTER

...............................................................

Hardware $25K per STU 5300K VAX computer
x 50 units 500K t e rmi n al s , etc.

52000K 300K Modems, power etc=

(PDP11/23, interfaces) 100K Dev el o pment ST U
...............................................................

Software 5800K 51500K
De v el o pm en t ( A my* 2y r* S 6 0K ) (Smy*2yr*S60K)

( 2 ny *2y r* $ 6 0K ) - (4my* 2y r*5 50K )
...............................................................

Hardware 2984K 750K
Maintenance (Emy*S60K)*3yr (5200K v e n d o r ) * 3y r

(200K parts)*3yr (550K parts)*3yr
(5300K v e nd o r) * 3y r-

...............................................................

Software 760K 960K
"eintenance (3ny*S60K)*3yr (4=y*S6CK)*3ny

(1my*S80K)*3yr (1my+550K)*3yr
...............................................................

Operations 0 1500K
( 2 ny* 3 s hi f t* S 6 0K ) *3y r
(1 ngr *580k)
(1 technician *S60K)

..............................................................

6. 52 Million 5.91 Million

512.4 millionDIRECT COST =

When nanagement and overhead costs are added to the above direct
costs of 511.4 nillion, it is not unreasonable to expect a total
cost to the government of between $15 to 520 million.
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6.2 TWD PHASE DEVELOPMENT COSTS - The foliowing estinate for the
reconnended two-phase impl emen t a ti o n reflects the same fi n al
configuration as above, but only in the third year. Subsequent
maintenance and operations costs would be identical.

PILOT PHASE - Operations Center pl us 5 si te s
..............................................................

Hardware 525 x5= 125 1200
..............................................................

Software 5800 1500
..............................................................

Hardware 280 960
Maintenance (3rc'560)

(50n parts)
(50K vendor) .

..............................................................

Software 0 0

Maintenance
.......... ...................................................

Operations 0 0
.................................................. ...........

OPERATIONS PHASE - Renainder of sites
..............................................................

187E OHardware 525 x 75 =

..............................................................

Software 0 0
..............................................................

Hardware 5980 750K
'iaintenance ( 8 n.v * S 6 0 k )

(200K parts)
(300K vendor)

..............................................................

Operations 0 500K
._................................ ___......_.................

$ / il Ci.w. . ,I v .I ...

71
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Enclosure 4-

CCMPARISCN OF MANAGEMENT PLAN ALTERNATIVES

Division of Rescensibility

A detailed allocation of responsibilities among system managers
and implementors for each of the management plans is given in Table 1.

In all three plans the NRC would'be responsible for:

Overall program management.

Review of licensee data acquisition system.

Operations Center facility development.

Operations Center procedures and staff.

Lead plant agreements.

Telecommunications network contracting.

In plans B and C Sandia er the Technical Integrator would be
responsible for the items listed below. (Under plan A the NRC
w:uld be responsible for these items).

Operations of the Sandia or Technical Integrator.

program office
Program planning.

,

Planning and maintenance of costs and schedules.

Functional requirements and system definition.

NRC/ licensee interf ace definition.

Operational tests and evaluations.

System performance assurance.

Management of contract (s).



Table 1

Plan A Plan B Plan C
Resconsibility NRC/ Contractor NEC/Sandia NRC/ Technical Intecrat

Overall prcgram management NRC NRC tiRC

Review of licensec data fiRC NRb NRC
acquisition system .

Operations Center facility NRC NRC NRC
development

Operations Center procedures NRC NRC NRC
and staff

Lead plant acreements NRC NRC NRC

Telecommunications network NRC NRC NRC
centracting

C;crations of Sandia er Technic?l NRC Sandia (5) Technical Integrator (
Integrator Program Cffice

Program planning NRC 5 TI
Planning and maintenance of ccsts NRC 5 TI

end schedules
Functional requirements and NRC 5 TI

systems definition

NRC/ licensee interface definition NRC 5 TI
Ope stienal tests and evalua:icns NRC 5 TI
System performance assurance NRC 5 TI

Procurement of contractor services NRC 5 NRC/TI

t'anacement of contract (s) NRC 5 TI

System design and implementation Contr .cor (C) 5 Contrac'.cr (C)
Detailed project plans C 5 C

Telecommunications network C 5 C

definition

Operations center architecture C 5 C

and human factors

Hardware and standard software C Contractor (C) C

Software development C C C

Subcontracting as required C C B

Post-irstellation services C C C



The dif ference between plans B and C is that in plan C the
NRC would contract out the following items with assistance frcm
the Technical Integrator (that in plan B Sandia would itself
perform or subcontract)

System design and implementation.

Detailed project plans
Telecommunications network definition.

Operations Center architecture and human factors
Hardware and standard software.

. Software development

In all three plans the NRC would not itself perform the items
listed belos:

System design and implementation.

Haraware and standard software.

Software development.

Telecommunications network definition.

Operations Center architecture and human factors.

considerations
. Subcontracting es required

NRC Staff Needs

The NRC staff needs for each plan are given in Table 2.

Table 2

Plan A
.

Plan B Plan C
(NRC Program (NRC/Sandia) (NRC/fechnical

Office) integrator)
NRC ,' . wam 1 1 1

Manaser
Professional 5 2 2

Staff
Administrative 2 1 1
(including
procurement
support)

In addition, for pl ans A and C, substantial assistance
from procurement and legal personnel, estimated at 1 person
year, would be required during the NDL precurement chases.



Advantages ar.d Disadvantages of Plans

All of *.he options for NRC implementation of the NDL must provide
the NRC with the necesscry managerial, technical and administrative
talent necessary to design, procure and install e reliable computer
based data transmission, processing, display and storage system
while ensuring ainimum life cycle system costs. Each of the
options provides these capabilities in different ways. The
relative advantages and disadvantage's of each option are
addressed below:

Plan A - NRC Program Office / Contractor Implementation Advantages:

Relatively simple plan.

Can provide a contr6ctor who would have broad
experience in designing, installing and operating
computer systems

Provides option for obtaining maintenance from an.

organization f amiliar with total NDL system

Minimizes the number of interfaces and clearly places.

responsibility

Utilization of private enterprise and the competitive.

bidding system

A' Nw range of implementation alternatives tnereby.

encouraging innovation which could lower costs

Disadvantages

NRC ould have to staff and operate a program office.

cceprising a program manager, five technical
professionals and two adminis+,rative and procurement
spa.ci ali s ts

. Will take acout 12 months for NRC to select the
centractor

o'an B - NRC Program Manager /Sandia Implementation Advantages:

Would relieve NRC of the substantial contracting burden
associated with Plan A

Would allow immediate start of detailed design and
.

procuremerit efforts with possible savings in hardware
and software costs which are subject to annual inflation
increases



. NDL program can proceed without delay

Fewer NRC personnel necessary than in concept A

Costs associated with contractor familiarization
and learning are reduced with consequent possible
savings of time -

Disadvantages:

Less beneficial utilization of the competitive.

bidding prrcess since the Sandis design concept
would not be subject to refinemer.t by opening up
the detailed design to competiti ve bidding

. Elements of program control implicit in other
plans lacuna since Sandia would act as Technical
Integrater and contractor and NRC woui d not
operate a Program Office with as muct, technical
depth

Plan C - NRC Program Manager / Technical Integrator /
~

System Contractors (s)

Advantages:

Takes more advantage of the competitive cidding.

process than pl an B by encouraging competitive
system concepts

Majority of NDL funds placed by competitive bid.

Management of ; oject could be stronger than by NRC.

management if knowledgeable Technical Integrator chosen

. Allows NRC to engage services of an organization
experienced in data communications systems to
execute program office functions

Provides expert help in evaluation tasks associated.

with NRC contracting and monitoring of contractor
activities

Disadvantages:

System integrator role will necessarily require some.

duplication of NRC tasks and additional interfaces
over plan A.



Ouality of End product - None of the three arrangements has a clear advantage
over the otners. The technology needed is well within the state of the art.

Cost - Plan C could cost more than A or B but tre enhanced control may actually
result in loser total system cost.

It is doubtful that any reputable contractor will bid all portions of tne program
on a fixed-fee basis. Firm quotes on hardware and stand &rd software should be
obtainable but this represents only about one quarter of the estimated system
implementation cost. A cost-plus-fec arrangement will probably be required for
the bulk of the work. Therefore, even the competitive bidding in plans A and C
do not ensure minimum cost.

Accountabilitl - All three plans clearly fix accountability. In plan B it is

with Sandia; in plan A it is with the contractor; in plan C it is with the
Technical Integrator.

Schedule - Plan B appears superior. Sandia has spent the past year deeply involved
not only in the concept study but also assisting the NRC in addressing a multitude
of related problems. Additionally, utilizacion of Sendia through plan B could
result in earlier installation of equipment at lead plants, thereby minimi:ing the
risk of technical difficulties occurring late in the impleaentation program.

Plen A could have a severe impact on the schedule because o f potential delays in
staffing an tGC Program Office. Under plan C, delays of up to a year could occur
in bringing a Technical Integrator on board if other than a not-for-profit entity
is chosen. Choice of a Technical Integrator by competitive procurement from
industry appears to have additional schedule disadvantages.

It should be noted, however, that systems at the nuclear facilities will not be
ready to transmit data in most cases for 18 months so that " front end" NRC delays
may not ce significant.

N7C Staffing Reouirements - Plan A would require staffing a special purpose,
limited duration crocurement activity for NCL implementation. This group would
no longer be needed once the task is complete. Plans B or C require 1er .lC
involvement in terms o f staff.

Operational Arrangements - The NRC will wish to contract for certain operations,
maintenance and training support after the NDL system has achieved full operational
status. Plan A provides the opportunity to continue the contractor in this role.
Under Plan C, one of the contractors under the Technical Integt ator likely would
be selected to fill this need. Sandia has indicated that they ;ould not fulfill
this role on a long-term basis; therefore, under plan B, an errangement would have
to be developed with a Sandia subcontractor or a new organization would have to
be brought on board.

Monitoring and Control - It is important that the NRC either directly or through
its agent ce able to monitor the detailed work througnout the development period.
Pla i C may be the superior arrangement in this regard. An exoerienced Technical
Integrator would be able to exercise full cognizance over all implementation
activities and manage turnkey turnover to NRC as systems user supported by an
appropriate systems maintenance contractor.
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1.0 Nuclear Data Link Overview

1.1 Nuclear Data Link Function

The purpose of the Nuclear Data Link (NDL) is to reliably
prov_de iccurate, timely, and well-defined nuclear power
plant dact to assist the Nuclear Regulatory Commission
(NRC) in performing its duties during an incident. The
NDL allows the NRC to monitor, at the NRC Operations Center
in Bethesda, MD., reactor systems, balance of plant sjstems,
radiological, and meteorological data from all licensed
and operating nuclear power plants. The NRC, by virtue of

its position as nuclear industry regulator, is involved
in any incident that has the potential for affecting the
public health and safety. In this position, decisions are
made and functions carried out that require an independent
NRC evaluation of the plant conditions and the real or

The datapotential ef fect on the puolic and environment.
provided by the NDL permits the NRC to perform these
functions. It allows the NRC to be assured that the Licensee
is taking appropriate action to mitigate the effects of an
incident, to independently evaluate the plant's situation,
to provide information and advice to other federal and
state agencies, and, if required, to provide assistance
and consultation to the Licensee.

1.2 Life of the Nuclear Data Link
The NDL must be a viable system until the end of the Nuclear
Fission Power Reactor Industry .'.ife. For planning purpose
with respect to design of the NDL, 2040AD will be used
as the end of industry life.

1.3 Conceptual Illustration

To provide a common framework for discussion, a conceptual
illustration of the NDL is presented in Figure 1. The

terms shown thereon will be used hereinafter without further
definition. It is emphasized that Figure 1 is only a
conceptual illustration and is not intended to indicate
any particular design. The draft functional requirements
for the NDL are given in Appendix 1.

2.0 Nuclear Data Link Program Management

2.1 Role of the Nuclear Regulatory Commission
defines theThe NRC provides the overall program management,establishes thebasic system characteristics and requirements,

total project and annual funding levels, coordinates the
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general program requirements with other federal agencies
and the Licensees, and reviews and approves all plans
and deliverable documents. The NRC is responsible for
establishing agreements with Licensees villing to
participate in NDL development in ear 13 prototype instal-
lations (lead plants). Similarly, the NRC issues to all
Licensees specific requirements for tha plant data acquisi-
tion su.osystem (DAS) which defines the DAS functional
requirements and the standard interface between the DAS
and the NRC Terminal (NRCT). The building and physical plant
facilities for the Operations Center are to be provided by
the NRC based upon both NDL requirements provided by the NDL
contractor, and other requirements arising from the other
Operations Center functions. These other Operations Center
functions include (1) operation of voice communicacions
network to all reactor sites which includes a voice communi-
cations console, (2) the use of :he National Institute of
Health computer for data base management of non-telemetered,
manually reported data, (3) operation of a computer-controlled
map display system, (4) radiological consequence modeling and
associated meteorological trajectory and dispersion analysis,
and (5) a microfilm storage and retrieval system. References
3.2.11, 3.2.12, and 3.2.13 provide background information on
the functions of Operations Center. The NRC is responsible
for integrating all Operations Center functions into a com-
posite, workable facility. Close liaison between the NDL
System Integrator and the NRC will be required to accomplish
this program. The NRC is the ultimate user of the NLL and
as such provides the necessary staff or means to operate
and maintain the system.

2.2 Role of the System Integrator

The System Integrator functions as the program office which
provides technical and administrative control of the NDL
project. He conducts program planning, coordination, and
liaison activities and keeps the NRC apprised of project
progress and problems. The System Integrator defines the
overall NDL system by translating syutem characteristics and
operational requirements into functional requirements and
specificat.ons. He handles all program contracting including
RTQ preparation, proposal evaluation, contract negotiation
and award, and contract administration. The System Integrator

controls the distribution of all contractual funds and is
responsible for the evaluation and acceptance of all contractor
deliverables. The System Integrator is also responsible for
end to end testing of the NDL system.
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2.3 Role of NPL Contractors

The actual design and implementation of the NRC portion
of t!.e system is to be executed by private industrial
concerns via competitive bid, contractual arrangements
established by the System Integrator. Such contracts must
be written, monitored and enforced by the Syrtem Integrator
in a manner which will ensure timely and cosr effective
delivery of a high quality product. The System Integrator
must select the work package and contractual arrangements
best suited to achieve these objectives.

3.0 References

3.1 General

The following list of references provides a detailed view of
NDL project background, work to date, and the organizational
framework affecting the project. It is incumbent up' .
respondents to obtain these documents. Unless otherwise
noted, documents may be obtained from the following source:

U. S. Nuclear Regulatory Comrission
Attn: Sales Manager (or Publications

Unit as noted)
Washington, DC 20555

In the event of inconsistencies between any documents and
this RFP, the requirements of this RTP shall prevail.

3.2 Reference List

3.2.1 U. S. Nuclear Regulatory Commission, " Functional
Criteria for Emergency Response Facilities," USNRC
Report NUREG-0696, July 1980. (Publications Unit)

3.2.2 U. S. Nuclear Regulatory Commission, " Report to
Congress: NRC Incident Response Plan," USNRC
Report NUREG-0728, Sept. 1980. (Sales, $3.00)
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3.2.3 U. S. Nuclear Regulatory Commission, " Report to
Congress on the Acquisition of Reactor Data for
the NRC Operations Center," USNRC Report NUREG-0730,
Sept. 1980. (Sales, $2.00)

3.2.4 U. S. Nuclear Regulatory Commission and Federal
Emergency Management Agency, " Criteria for Preparation
and Evaluation of Radiological Emergency Response
Plans and Preparedness in Support of Nuclear Power
Plants," USNRC Report NUREG-0654, FEMA Report
FEMA-REP-1, January 1980. (Sales, $5.50)

3.2.5 NRC Regulatory Guide 1.97, " Instr umentation for
Light-Water-Cooled Nuclear Power Plants to Assess
Plant and Environs Conditions During and Following
an Accident," Revision 2, May 1980. (Final Issue
not yet published.)

3.2.6 NRC Regulatory Guide 1.23, " Meteorological Programs
in Support of Nuclear Power Plants," Proposed Revision 1,
September 1980. (Final issue not yet published.)

3.2.7 U. S. Nuclear Regulatory Commission, " Conceptual and
Programmatic Framework for the Proposed Nuclear Data
Link," Sandia National Lahoratories, NRC Report
NUREG/C R-14 51, June 1980. (Sales $5.00)

3.2.8 U. S. Nuclear Regulatory Commission, " Considerations
on Nuclear Data Link Implementation in Relation to
the Technical Support Center, Emergency Operations
Facility, and the Safety Parameter Display System,"
Sandia National Laboratories, USNRC Report NUREG/CR-
1579, July 1980. (Sales $2.00)

3.2.9 Research Triangle Institute, " Review of Nuclear Data
Link Conceptual and Programmatic Framework," Aug. 1980.

3.2.10 Tony Villasenor, NASA letter to NRC, no date, subject:
Review of Proposed Nuclear Data Link (Attached to RFP).

3.2.11 T. Gasparotti, J. Himes, E. Janicik, D. Wolfe, "Com-

munications and Control to Support Incident Manage-
ment: Initial Operations Center Design Considerations,"
Mitre Corporation Working Paper: MTR-WP-79 WOO 797,
Dec. 1979, Not formally publishea (attached to RFP).

3.2.12 J. Himes, J. Hannan, D. Wolf, " Conceptual Design of
the NRC Headquarters Operations Center, User Needs for
Nuclear Data Link Information," The Mitre Corp.,
USNRC Report NUREG/CR-1740, Oct. 1980 (originally
published as MTR-80W00059, May 1980) . (Sales)
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3.2.13 J. Hannan, J. Himes, " Conceptual Design of the NRC
User Needs forHeadquarterc Operations Center,

Radiological and Meteorological Data," The Mitre
1980Corp., USNRC Report NUREG/CR-1739, Oct. June 1980). (Sales(originally published as MTR-80W00183,

T. Unkelhaeuser, R. Jones, " Design Critieria for
3.2.14 Nuclear Data Link Communications Subsystem," Sandia

National Laboratories , S AND80-07 3 8, USNRC Report

NUREG/CR-1839, Dec. 1980.

Licensee Data Acquisition System /NRC "erminal Inter-3.2.15
face Specification. (Attached to RFP)

3._. 6 MIL-S-52779A, " Software Quality Assurance Program
Requirements," 1 August 1979 (Available from Global3950 Campus Drive,Engineering Documentation Service,
Newport Beach, CA 92660. Phone 1-800-854-7179).

3.2.17 Department of Defense, " Automated Data Systems Docu-
mentation Standards," Standard 7935.1-S, 13 Sept. 1977.
(Available from NTIS) Springfield, Va. 22161

U. S. Nuclear Regulatory Commission, " Report to Congress3.2.18 on NRC Emergency Communications," USNRC Report
NUREG-0729, Sept. 1980 (Sales $3.75)

4.0 Scope and Duration of the Program

4.1 Scope

is.for the system integration task for the NRCThis RFP Para-
portion of the NCL system as defined by Figure 1.
graph 6.0 defines the tasks to be accomplished under thisThe contract will be awarded for the entire project
contract. however, obligation of funds will be on a(four years),
government fiscal year basis.

4.2 Schedule
is to have all licensedThe overall goal of the project

power reactors connected to the NDL system four years fromThe Operations Center and lead
the award of this contract.should be completed three years fromplant installations
contract award.

Proposal Preparation and Evaluation5.0

S.1 Proposal Preparation
5.1.1 General

Responses must encompass all tasks and the respondent
must be prepared to perform all work specified in
sach task.
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5.1.2 Technical Proposal

5.1.2.1 Program Management Plar.. The proposal must
clearly indicate in a Program Management Plan
the respondent's intended program management
and control approach.

5.1.2.2 Program Schedule. Proposals must present a
tentative scheaule for the entire program
showing how each task will be. Phased and
how the overall program will be meshed
together.

5.1.2.3 Contracting. The proposal must indicate the
respondent's plans for contracting for NDL
implementation. The breakdown of major
acquisitions should be specified along with
the general approach for acquirin, these
goods and services.

5.1.2.4 Staffing. The proposal must clearly indicate
the proposed System Integrator staffing and
program management team organization.

5.1.2.5 Quality Assurance. The proposal must indicate
the general approach toward program quality
assurance.

5.1.2.6 Re so urce s . Furnish information on organi-
Zational structure , facilities, material
resources and professional staff that will
be utilized in the execution of the work._

5.1.2.7 Experience. Furnish information on similar
work performed for others.

5.1. 3 Cost Quotation
In accordance with the Statement of Work, the respon-
dent is to provide the resources which include personnel
facilities, equipment, and mato ial to perform all
tasks given in Paragraph 6.0. Propocals must provide
an itemized estimate by government fiscal year with

travel, computer and equipment costs specifi-manpower,
cally identified. Fees over and above estimated full
cost recovery should be clearly stated.

5.2 Froposal Submission

5.2.1 Due Date. Proposals must be received by the USNRC
Office of Administration not later than 3:00 EST,
60 days from the issaance of this RFP.
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5.2.2 Number of Copies. Ten (10) copies of the proposal
must be submitted.

$.2.3 Fornat. Proposals must be prepared in an 8-1/2" x 11"
format and typed with not more *.han 12 characters
pe inch.

5.3 Proposal Evaluation

5.3.1 Technical Proposal Evaluation. Each proposal will
be evaluated by an NRC team using the criteria
listed below.

5.3.1.1 Program Management. How complete and well
structured is the Program Management Plan,
the proposed program schedule, the proposed
contracting arrangements, and the proposed
approach to quality assurance? (Weight 50)

E.3.1.2 Resources. To what degree is the proposed
staffing level consistent with the program
schedule? To what degree is the proposed
staffing consistent with program needs with
respect to education and experience?
(Weight 25)

5.3.1.3 Understanding of Objectives. To what degree
are the responses to the items in Paragraph
5.1 relevant to the NDL implementation plan?
Does the response demonstrate understanding
of the overall NRC objectives for the NDL?
Cost quotations will be considered in deter-
mining the respondent's understanding of the
Statement of Work and his ability to organize
and manage the program. (Weight 25)

6.0 Statement of Work and Task Description

6.1 Statement of Work

The respondent shall provide all the necessary resources
including personnel, facilities, equipment and materials to
execute the task of Nuclear Data Link System Integrator
described bele/.

6.2 System Integrator Task Description

6.2.1 Program Office. The System Integrator will establish
and maintain a Program Office to pro' ride technical
and administrative direction and con *:rol of the NDL
implementation program. This office will be responsi-
ble for program planning, coordination, and liaison
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activities and for keeping the NRC apprised in a
timely manner of program progress and problems.

6.2.2 Functional Requirements and System Definition. The
System Integrator will establish the overall system
definition by translating the system characteristics
and requirements, provided by the NRC, into functional
requirements and specifications.

6.2.3 NRC/ Licensee Interface Requirements. The System
Integrator will develop and provide the NRC with
carefully documented interface requirements for the
transmission of data from the licensee data acquisition
system to the NRC Terminal. These requirements will
include definition of space, power and physical inter-
connections for the NRC Terminal.

6.2.4 Contracting. The System Integrator will develop work
package definition and specifications for the various
components of the system. These packages will be
formulated into a request for quotation and competitive
bids will be solicited from an approved bidders' list
of private industrial organizations. The System
Integrator will evaluate, according to predetermined
criteria, the various proposals and select a contractor (
for implementation of the various system components.
The System Integrator will negotiate, place, monitor
and enforce all contracts. The System Integrator must
reserve the right to directly procure third party goods
and services associated with any contractor proposal.

6.2.5 Program Planning and Control. The System Integrator
will define and maintain the overall program imple-
mentation plan. Detailed planning documents are to
be developed by the contractor (s) according to standards
specified by the System Integrator. These detailee
plans, after review and approval by the System Inte-
:j r a t o r , serve as the basis for system implementation.
The System Integrator will maintain close cognizance
of contractor work progress and adherence to agreed
upon financial plans. Contractor developed plans for
hardware acceptance tests, computer hardware and
software benchmark tests, and software verification
and validation tests must be required. System Inte-
grator approval of these plans and validation of the
subject tests must be used in assessing work progress.
The System Integrator will maintain the program
financial plan and exercise fiscal control over all
contracts. The System Integrator will conduct periodic
program reviews with all contractors with NRC repre-
Sentatives present to ensure that all parties are
fully apprised of program progress.
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6.2.6 Operational Testing and Evaluation. The System
Integrator will develop a complete operational
test and evaluation plan. These tests must provide
a complete verification of system performance.
As such, they will provide the basis of NRC
acceptance of the NDL system.

6.2.7 Op3 rations Center Facility. The System Integrator
will work closely with the NRC to develop an
efficient layout of the NDL equipment within the
Operations Center. The System Integrator must
ensure that the NRC is fully aware of all special
requirements for power, environmental conditioning,
etc., that might impact the availability of this
facility.


