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OIGesT:

l.oquirn.nl; for 4A/wm -mtu*dtupcnton contained
in specifications of tirst u, % . of two-step formally

advertised procuramcnt for spuctiometer is defective
und overly restrictive, since only one firm's standard
instrusentation meets requiremsut, and since specifying
dispersion without resolution is no?, sdequats or mean-
ingful becauss same pﬂ:fornance capaoility desived
throu.h\dioparlion roquitcuent could well ba achiav:d
by spactrometer having'less dispersion but superior
reasolution. Aleo, T equtr-ont}for continuous and
antonatic alignlnnt nonitor is of questionabtle validity.
Consequaatly, spectromster raquirement should be re-
solicited based on actual Government requirements.

™

The Jarrell-Ash’ 'Diviston of the! ?1aher Scientific Conplny
(Tarrell) has ptotee\.d sgainst c.r»aln specifications contained in
the first step of invitation for hids . (1FB) DAAA22-76-B-0004, a
two-atep formally advertised procurln.nt, issucd by the Department . \
‘of the Army, ﬁatervlilt A:nenll, Hitetvliet, New York. '

The !irlt-ltep rnquelt for tcehnicul ‘proposals called for a
direct- rea&ing vacuum lpuctrochenical atalysis system (spectrometer).
The apectrométer is tc be used to analyze varied materials utilized
in the fabricution. proccanlng and production of weapons teo determine
the elements present and their concentraiions. Basically, the spec-
‘tto-eter analyzes u:terial by ltoailins thie material gample, diaperuing
the light emanated through a specially. deuigned grating, and focusing
the dispersed light ac the focal .Plane where it appears as monochromatic
lines "of the lpectrunireptuncntntivn of tht‘elcnentl in thu sample. The
elements presant and their concentrations’ can be ideatifisd by the
wpectral lines. A "dlirect readiag" -pcctromc'ct has pre-set exit.
slitsi(i.a., llll] openingy in the focal plane Jacated at tha pnrticular
.mpectral lines) and corresponding photomultipliers (to measure radiation
intensity) to sscertain the presence and concentrstion of. specified
elements. The optics of the procured spsctromet.:’ are enclosed in a
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The spacifications protested by Jarrell are:

"3.2,2 The spectrometer shall detsct and measura
in the spsctral ranga between 1750A to 4300A minioum.
The spmétrum produced at the focal. eurva shall be
continuous and have a linear d rsion of four (&)

angstroms per millimetasr i.Alei or better in the first
order. The instrument shall have a capacity of not leas

than forty (40) exit slits and forty (40) photomultiplier
tubes.

"3.2.2.1 The spectrometer -hlll be Uquippeé with
an slignment" monitor capable of au tic and ¢ nuous
lgectrgl alignment, sensitive to onn (1) micron of nisalign-
ment at the focal plane." (Emphasis uupplied )

Jarrall contends that t:h. r.quirmu for 4&/:- dhperlion and .
an sutomatic monitor are overly roltrictivc ‘and ‘can be met only by
atandard instrumentation manufsctured by one ‘domastic manufacturec—-
Baird-Atomic, Inc. {(Baird)., Jarrall further states that although a
number of firms hzve the technical ability to meat thasse raquirements,
compliance could not then be had with paragraph 3.1.4 of the request
for technical proposals which states in pertinent part:

"The equipment shall be new and of the
- manufazturer's latest approved design, This
design is not to be a prototvoe system and the
nanufacturer must have workiag models of simflar
system in the field, * & »¥

Six technical proposals were submitted under the first step
from the following firms: Jarrell, Baird, Angstrom, Inc. (Angstrom),
Applied Research Iaboratories, and the Labtegt Equipment Company (two
alternate proposals). The Army has not ‘ormally determined which
proposals are acceptable pending our decision in this matter. IZ
would appear that since only Daird's technical proposal meats both
of the protested specifications, it would be found to be the only
acceptable proposal under the first step.
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‘The eateruinations of the nseds of the Coverament and the
methods of accommodating such needs are primarily the responsibility
of the contracting agencies of . the GJv-ralant., 38 Comp. Gen. 190

. (1958) ; /Manufactur Nata’ Systems Ine orporated; B-180608, June 18,
1974, 74-1 Ei% 348. Ve recognize that Government procurement officisls,
vh! sre familiar with the conditions under which supplies, equipment
or services have'bcen used in the past, and how they ars’ to be used
ia the future, are generally in the best, position to know the Govern-
-naf'e actusl needs, .snd, therefors, artkbost able; to draft appropriate
lpcclticntionl. St ms - Incog!gtlted, B-160586,
3-180608,  January §, 1975, 75-1 CPD 6; Miremoni Corporstion, 55 Comp.
Gan. 1362. (1976), 76-2 CPD 181. Comsequently, we will not quution an
agency's’ datctnination of what its actual minimum needs are unless
there 1: ‘a clear showing tai the determination has no reasonable
basie. daremont 'S ration, Buprs. : ;Althoush the law does not
rquiru that the Covernment's legitimate needs be co.prouhed to
obtain coavotitioa uhere these needs can only be satisfiel ‘byia
single sovice, we will closely scrutinise mini sus needs detarlinltionl
-which ntfuctivcly linit coupstition to & single source. See Wiuslow
Al.ocilte!. 53 Comp. Gan. 478 (1974), 74~1 CP2 14, snd B~17874y, May 8,
1975, 75-1 CPD 283; Globa Adr, Inc., B-~18096Y, June 4, 1974, 74-1 CPD
301,

Hith th. forogoing ptin 1p1u in -1w1 we have raviewed the
proteated specifications in consultation uith technical experts. For
the reasons that follow, w: have concluded thnt the protested apecifi-
cationn exre defactive.

The baaic perfor-nncclchuracteriltic- ot tha -pactromuter nte
defin=d in para.rnph 73.2.2 nf-the 'pecificatinns. Thia paragraph
cuntainu an alloy matrix defining the: precision of aialysss which
the system is required to achiave. This matrix defines the spec~
tromater's ability to find cortain specifind elements’tn specified
alloys at specified concentrations within specifier deviations.

_ .~ The 4A/wm dispersion requirement was imposed {n addition to
these raquired parformance characteristics. Only Baird'- proposed
spectrometar met this requirement (2,94 A/mm). Other proposed
lpectrunatetl varied from 4.63 A/um to 5.6 A/mm dispersion.
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. Dispersion in a spectrometer is a functiom of the grating spacing
and the focal length (1.es., the distance between the grating and the
focal plans). For constant grating spacing, dispersion increaces as
the focal length increases; for constant focal ieagth, dlspersion
incresses as the grating spacing decreases. Consequently, dispersion
is ralated to the physical size of the spectromater (a.g., Jarrell's
spectromater's focal length is .75 wmecers and Baird's focal length 1a
2.0 meters). An noted by tha Army, "digpersion is & maasurs of the
ability of a spectrometer to resolve differences between clcsely
spaced diffracted spectra.” The greater tha disparsion, the grester
the distance between adjacent spectral lines, and thus the greaier
the ability to differentiate betwern thase lines. .

Based on our teview. we Co not Lelieve that merely specifying a
aininun dispersion is an adequate or meaningful measure of spactromcter
performance. Another neccssary characteristic to differentiate between
the spectral lines to ascartain tvhat eleneits are pracant it a teasted
sample is the resolation of the spectrome’.er. Resclution is also an
optical quality of the spectro;atet. It 1w a fuaction of the spec-
trometer's grating design, focus and freedom from optical aburretion.
That ia, resolution determines the clarity of the spactral 1lines,
Resolution for a rarticuler spectromater can be quantified according
to wave length and position in the spactrum.

It 48 indispensable that a upectroneter ‘have both ‘sufficient"
dimpersion and sufficient resolution. Dispersion vithout casolution

gerve3 no useful purpose. If s spectrometer ‘has insufficient resolution.

nuplator dispérsion will not sllow for differentiating hetwlun adjacent
_spects :al lines; if insufficlant, .disparsion exists, _superior resolution
‘will not permit meeting . the perfornenee requlrements. Moreover, &
spectrometer with luperior resolution and lesser dispersion can have
the ability to differentiate between the same close spectral lines as

a spectrometer with asuperior dispersion but lesser resclution.

Consequently, since only the Baird standard 1nltrunentation can
meet the 4A/mm dispersion requiremest and since the desired parforzance
capability which the Army ‘has etated“*c wishés to achieve through the
4A/mn dispersion requirement could vell’:be achieved by epnct*o-nterl

hnving less than 4A/mm dispersion with greater resolution’ characteristics, |

we believe this requirement is overly restrictive and defective. See
Globe Air, Inc., supra. Although the Aruy states that solicited expert
advice showed the 4A/mm dispersion requirement to be a minimum require-
ment’ ol the Govermnment, there has been no per~asive response by the
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Arwy to the ptotnltet's svd othur interasted parties’ assnrtions that
spectrometers witii auperior resolution could perform tha specifications’
smalytical requiremunts aa well as Baixd's larger spectrometer.

The Am states. that tha 4A/mm dispersion requiremant is minimal
to perform 1ts current anal tfcal requirements. Tha Army e-plains
thai altbough sach didder's spectrameter may be abie ‘to meat the
paragraph 3.2.1 analytical requirements considering each slement
independently, only spectromsters witl. more than 4A/mm dispersion can
snalyte the complex alloys involved. The Army etates that the 4i/mm
disjersion requirement ia ndcessary to inpure that the many specified
eleuents car bi analyzed, notwithatanding the specified alloys'
complaxity and the similarity of spectral lines when they are present
in the alloys in combination in greatly varyirg concentrations. As &
spacific example cf elements whose spectral lines are so closely
located that 4A/mm dispersion is necessary to separate them, the Army

_ eites sulphur and boron.

The fact that the epeettoneter to bde procured is to be "dirict
ruading” shows that. the bidderl were being required to promise that
the equipment will ' linultgneouelx detect all eleﬁ)nt- listed 1in the
Iatrix ‘for tha’tpecified alisys: A "direct re—diug spectrometer
has gre—set ‘axit -litnfit tin ' focal plane at 8! paicicular spectral
line for esch and evéry slement specified in the matrix. By indicuting
co-plilnce with paragraph 3,2.1, wvhich states the Government's cuirent
perfornlnce requirementu, a. bidder im ,bound to supply a direct reading
spactrometer vhich has sufficient relolution and dispersion to
sigultaneously detect the presence and’ concentretions of all of the
spacified elements in the specified alloye. Nothing in ths record

‘would indicate that any ° the five bidders cannot meet this require--

ment.

. Hith regard to the lulphur and boron exanple. certain spectral
lines for tliese *wo elements are very 'elose . together (2.g., &
difference of 15A) However, since each element has more than one
npecrrll 1ina and since ‘the epectral linee used in the spectrometers to
be® procured to detect thesa eleuents are predeterniued through the exit
slit confi:uretion, a bidder can deaign the apectru-eter selecting
vhatever spectral Iines for the slements it wants so long as the
paralisph 3.2.1 performance requiremeats are aatiafied. For example,
in commenting oa the r'oteut Jarrell ‘and Baird have proposed yariad
solutions utiliziug di.ferent spectral lines to resolye the sulphur-
boron problem.
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The Army also indicates that ths éA/mm dispersion requirement
is necessary to allov for growth potential to mest future nsads.
However, for the reasons discuased above, specifying a ninisum
dispersion withcut considering resclution is not a sufficient method
to provide for future needs, since resolution 1s slso an erseantisl
and necessary condition. In direct reading spectrometers, determin-
ing whether particular new alements or alloys can be analyzed by
adding new exit slits and photomultipliers is a very complex enginser-
ing design task. Since possibla interference with other spectral
linas must be considered, it may be impossibl: to merely add another
axit slit et the focal plane for a nev element. Requiring a minimum
dispersion in a spectrometer without reference c¢o resoluticn in no
wsy ensures that it will be easier to effectively ldd exit slits for
new elements in the futura.

It uuuld appear that the best way for p—oviding for poa-ibln
future needs is to apccify what specific slements and alioys may

‘have to be analyzed ir’the future in a matrix such as in paragraph

3.2.1. Bidders can then plan how the system can be modified to meet
these conditions when they may airise. The Army states that 4A/rwm
dispersion is required to analyze the vary complex boron, cobalt

and uranium alloys, which 1t implies it may have to analyze in the
future. If these capabilities are known and needed, they should be
specified as performance characteristics.

The Army states that the 4A/mm dispersion’ roquirmnt is well
within the "state—of-the-art." and bidders could have mcdified their
existing equipment to comply with this requirement if they had so

" desired. The Army aleo notes that Jarrell would have mer the &4A/mu

dispersion requirement !’ it had proposed its larger "Model 1500"
(1.5 uveter focal length), which hag a dilpernion of 3.4 A/mm.

Wicth regard.to the "Model 1500" lpectromoter, Jarrell has stated
that it is not available with a vacuun attachment and could not possibly
meet the paragraph 3.2.2.2 temperature stability requirements (quoted
below). 'In addition, the "Model 1500" does not have an automatic
nonitor in vioclation of paragraph 3.2 2,1 (discussed balow).

- We cannot say that the chungeu nuscssary ‘to increast the dilperaion
in a npectronetar, which appear to be within the technical cxpcrtiao of
the fivc biddarn, would nccun-arily render the instrument a "pro:otype"

~-{,e., "an ctiginul model on which something is modeled." See Webster's

New Collegiate Dictiona (1975 ed.,). However, the critical. question in
thia cale is not whether the requirement is within the "state~of-the-
art." Rather, the critical question is whather the 4A/ma dispersion
specification has a reasonable basis, which we have found to be lacking
hera.
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Ia any evest, contrary to tha Army's implications, the changes
Recassary to convert & spectrometer to 4A/mm dispersios would com-
stituta, ‘at best, a difficult engineering desigu problem. Ths
ins ‘ument's_basic performance could well ba significantly  impacted
1f such changes wers attempted. Since disparsion is a functiom of

- focal leangth and grating spacing, either the size of the spactromater

‘or the grating design would havz to.be alcered to increase dispersion.
It seems appareant that changing the physical size (focal length) of
tie spactrometar would essentislly require redesign of the syatea.
Also, changing the grating spacing may require appreciable redesign
of the system and may adversely affect wave lenrth coverage.

In viev of the foregoing ~onclusion that the 4A/wm ‘dinpetuon
requirement lacks & reasonsble basis, we believe the Army's spectrom-
ster requirezent should be roaolicitod based on tha Government's
actual requiremants.

dkilo. based on our rcviev. we believe tha rr\uitcnent that: ¢he
spectrnmeter have a continuous and nutonlti monitor is of questionable
validity, All spectrometers have an optical alignment monitor to correct
nisalignment between the exit slits and spectral lines, which would
cauge evrors inv analyzing materials. Misalignment is primarily caused
by environmental factors, in particular, temperature fluctuations,.

: lelidenihaitd, only Ang-trun proposed a upactrcnctot with an
automatic ,monitor, which ad/usts for misalignment without the need
of: hulan‘interfercncc. However, in its proposal, Angstrom stated

. that the_ auto-atic‘ponitor "w.% # {3 an added cost item uhich is not
* %,

Eggu1r¢d>£or continuous ggerltion ® Angstrom han subsequently
characterized the automatic monitor as “an unnecessary complication"
which "can contributa mora problems than they are worth," Moreover,
since Angstrom's proposed apectrometer did not meet the 4A/ma dispersion
requirement, only Baird's proposal appears to be acceptable, The other
bidderas propossd manual mwonitors, which can be pariodically checked and,
if lilalignlent ls detected, adjusted by merely turning a control knob.

- The Aray has cited the folloving reagons for needing an automatic
llignnent monitor:

") wWith the normal temperature fluctiation in
tha area vhara this spectrometer will be housed,
which have been aggravated by ongoing energy
‘congervation measures, misalignment i1s going to

- be a problem.
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"2) The intended skill level of the techaician
operating the equipment will be at tha lowest practical
* laval commensurate with the complexity of the systes.

"3) The requirement to fraquently check and
correct misalignmant is au unacceptable gad unnsceasary
complexity.

"4) The potential of overlooking misalignment i
rz2sulting in erroneous results could have very undesir-
able impact, pa'ticularly in the areas of incoming and
in-process material analysis.

"S) Experts and usars consulted on the neéaality
for automatic and continuous aligrient state [it 1{s]'an
important and necessary featurs, wall worth investment,
particularly, to minimizec skill level and probability
of error.'"

- Paragraph 3.2.2,2 of” tha specificntionl providcs that "the
spectrometers vacuun chember shall be thermally 1nsulat.d to with-
stand room tenperature variation of + 10°F per hour.” .Since the
spectrometer optics are in vacuum, the instrument is requirad to be
able to withltand _tempe ~ture fluctuations of plus or minus 10°F
without adverse ‘eifects on performance, Connaquently, the Army's
first statad reason sesus to say.that the spactroneter--a valuable
piece of precision laboratory equ.puent--ia to be used in an environ-

. ment where the teaperature fluctustions will exceed plus or minus 10°F.
Although such usage seeams impliusible, it would appcur that large
temperature fluctuations in relatively short periods of time may be
better controlled by a continuous and automatic alignment monitor.

The second dtated reason also appears doubtful, It seems
unlikely that totally unskilled psrsons would operate. such an
expensive precision instrument. Reading the manual sonitors takaes
only elemantary training. Also, to manually correct misalignment,
one need only twist a control knob. This takes about 10 seconds and

v Tequires very little skill. :

As fﬂr the third stated reason, it would app.arithnt adju-t--utl
to alignnent Are not as "frequent" as tha Army 1-plina in spectrometers
with mandal monitors. That is, assuming relatively stable’ environmental .
conditions, it is very likely tlhat daily verifications would be suffi-
cient. Moreover, we note that a manual master monitor tu check the
: automatic monitor is provided in the Baird system. We assume this o
v monitor has to be periodically checked and perhaps adjusted just as -
’ 4 manual alignment monitor. :
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In viuw of the foregoing discussion, the fourth and fifth stated
"nuou" svem of hn import.

In uldttton. although the Arly correctly noes that sutmatic
monitors ara within the "state-of-the-art”" and achitvablo by the
five bidders, adding such monitors to a spectromater presantly having
a manual monitor couid also cause knotty enginearing design problems,
vhich may impact on tha system's performanca. Also, although the )
Army claims that analyeis costs will be reduced through an automatic
wonitor--vhich we do not believe the record necessorily supports—-an
autoratic slignment monitor would certainly add wmore initial hardware
ctosts.

In view of the foragoing, we baliave that the Army should rcassess
its nesds regarding an automatic monitor for the procured spectrometer.

During our rsview, we also noted that plrl;rlph 4.4.3 of the
specifications requires quallty assurance acceptsrice test atandardl. i
whicl appear to be impossible to meet and which are inconsistent with
the paragraph 3.2.1 anclytical performance raquirements. Paragraph
4.4,3 provides that "the system shall analysze one certified otandard for
each of the alloy systems listed in paragraph 3.2.1 to within 2 percent
of the amount present."” (Emphagis supplied.) It is our understanding that
achieving accuracy in amount (as opposed to precisioa) at the 2-percent
level for the analvtical conditions specified is Yeyond the state-~f-

the-art, ‘

g Accofdingly. Jarrell's protest is lUltﬁﬁ.d. We recormend that

.the Army resolicit this requirement consistent with this decision.

Since our decision contains = recommendation for corrective action,
we have furniided s copy to the congressicnal committees referenced in
section 236 of the Legislative Reorganization Act of 1970, 31 U,.S.C. §
1176 (1970), which requires the submission of written statements by the
agency to the House and Sanate Comaittees on Government Operations and
Appropriations concerning the action taken with resp.ct to our recommenda-

tion,

' /7 1((
. T Daputy Couptroller Ganeral
o of the United States
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