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PERKIN-EILMER EVALUATION SUMMARY

Rating Category I: PERFORMANCE Rating: 6.5
EVALUATION

Under the Periormance Evaluation rating category, the contractor’s

proposal is evaluated from the point of view of the adequacy of his proposed
design as measured against the design requirements and the completeness

of the

d o deh

lysis and data presented by the contractor in support of his

proposal.

The numerical rating of 6,5 reflects the Evaluation Group conclusion

that the basic design proposed is well matched to the RFP requirements and
offers excellent performance potential, but that in many areas the contrac-
tor's analysis and his presentation of the analysis and design in his proposal

is only adequate.

A higher score was precluded by a potential design deficiency

in ene filro transport subassembly and g less than excellent treatment of the

sver-ail systems analysis and focus control aveas.

However, the thermal

design, the optical systern, and the structural design and analysis were

generally excellent.
analysis and cach of the five major subsystem arcas.

The following is a critigue of the contractor's systems
This critigue discusses

br.eily the major {actors which influenced the Techanical and Operations
Evaluation Group in forming its judgrnent in the rating category of Performance

Evaluation.

SYSTEMS ANALYSIS

ceptered around an /3 optical system with a 60" focas length.

n Concept - The system approach chosen by the contractor is
The panoramic

Desig

action .s generated by rotating the entire optical system about its long axis.

The choice of 1209 full scan angle is justified by the contractor on the hasis
of a maximization of the Value Function delined in Attachment II of the RFP.

The focal length and aperture selection rationale is based on a line of reasoning

invalving beth the Value Function and the coniracltor's assessment of

developrnient feasibility.
-

coach detail as might be desirable, the basic concept appears sound.
fecd

While the over-all contractor discussion justifying
vlecuion of this approach to the systems problem is not presented in as
The

. ) X . o o )
cenliguration is particularly well suited to the 1207 scan angle in that the
sanoramic ametion is generated without a consequent impact on optical per-

sormance.,
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The over-all allocation of the error budget is not rationalized in
detail but gppears to be based on & general approach which distributes the
image degrading errors on a relatively well-balanced basis among the
optical systerm, film, smear, and defocus, The smear and defocus budget
allocations are particularly generous and result in a considerable spread
between best performance and two sigma low performance. The allocation
ol the smear budget hetween the along track and cross track directions is
cut of balance in that it allows two sigma cross track smears of about
twice the two sighhadong track smears. However, when combined with
the other systemn errors this effect does not result in appreciable asym-
metry in resolution. '

The treatment of the optical system surface figure and tilt and
decenter tolerances is particularly weak. The contractor allocates an
over-all MTF degradation of 0.3 to all of these effects. This 0.3 MTF
decrement is then distributed among all the various contributing errors,
However, the methodology for combining errvors of this type is not well
developed in the proposal.

Smear Error Budget - The smear budget developed by the contractor
is complete in that no smear contributing sources not explicitly called out
by the contractor have been identified. The statistical methodology for
combining the different types of smears s well developed in the proposal
anc is appropriate for the intended purpose. However, the smear rates
resuliing from four error sources were computed incorrectly, The error
gources jncorrectly treated are listed below:

a. Camera alignment and p’l\tch.

b. X slit position.

¢. Vehicle attitude yaw euo;

d. Yaw vibration of the optical bar.

Table §is a complete compilation of the smear error budget, The numbers
in parentheses indicate corrections to the contractor’s budget,

Defocus Error Pudget - The defocus error budget is complete except
for the omission of curvature of the plane of best focus along the slit axis.

.
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However, the contractor treated the focus error budget incorrectly in that

he cormbined both mean and random errors in an RSS fashion. In addition,
his moanner of treating the impact on over-all focus error due to granularity
in the focal plane positioning mechanism is ambiguous and indicates sorne
confusion on the method to be emploved in assemblying and focusing the
optical system. In addition, the contractor treated defocus due to film
plarie tilt with respect to the imag? plane as if the worse case defocus
applied uniformly across the field. Table II is a detailed compilation of

the defocus budget.

e

Value Function Compulation - The contractor made & major error

in his computation of the Value Function. This error appears to result from
the contractor having used the resolution computed for mean sinear and
defocus rather than two sigra smear and defocus as directed in Attachment
Il of the RFIPP, In addition, the contractor made a small error in computing
the {ilm weight required per day of raission life in that he failed to charge

as {ilm wastage the one frame of monoscopic coverage obtained for each
camera operation.

Exposure Time Computation - In computing the required exposure
time the cenlractor used a filter factor of 1.4, He states, however, that
a Wratten 12 equivalent filter will be used and supplies the proposed {ilter
spectrum. On thig basis a more nearly correct {ilter factor is 1. 5.

Periormeance Over the Design Envelope - After the contractoris
performance estimates have been corrected for the €rrors and omissions
in his erzror budget, the 2. 7' ground resolution specified in the RF P leads
to a perigee altitude selection of 92,5 nm. In order to meet the periorm-

ance objectives of the RFP, however, the camera must operate over a
range of alritude of 80-240 nm and a range of scene brightness from 200~
750 [t. lamberts. Although the contractor does not present a complete
¢iscussion of camera performance over this entire operational spectrum,
an anslysis of the syster: has not uncovered any unusual performance
varviations. In particular, the smears resulting from residual image
motion do not noticeably increase at the highest V/h corresponding to 80
nrn perigee altitude,

Figures I, II, and IIl present a resclution performance sumrmary.
The curves labeled "Evaluation' reflect the revised error budgets of

Tables I and I,
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OPTICAL SUBSYSTEM

Basic Ontical Design - The optical design proposed by the contractor
is a {lav fleld Wright system. It employs a weak aspheric element located
about 1.3 focal lengths from the focal plane and shows good performance
over the 5. 7° field. An analysis of the optical design has verified the
correciness of the performance data presented by the contractor. It appears
that some improvement in off axis performance might be achieved by a
rebalancing of the field corrector group. “

Optical System Packaging - The optical system is packaged into a
rotating optical bar. This configuration requires the use of a perforated
folding flat. The perforation in the flat gives access to the mage plane.
This mechanical arrangement results in a minimurm of optical surfaces
anc generally excellent structural packaging. In addition, the system is
we.l baliled and presents a low view [actor from critical optical elements
to the exterior environment.

Tolerancing - Although, as mentioned above, the contractor does not
present a detailed discussion of his methodology for treating the optical
system tolerancing the basic surface figure and tilt and decenter tolerances
ave adequate for the performance required (see Table 1II). The 1/60 wave
RMS surface figure tolerances on the folding flat and on the spherical mirror
appear to be unnecessarily tight, In addition, the 1/10" radius of curva-
ture tolerance on the spherical mirror could easily be improved on.

Element Materials and Configuration - The contractor has selected
a fused silica Heraeus cored structure for the folding flat and the primary
mirror,  While this structure is somewhat lighter than solid fused silica, it is
substantially heavier than fused silica eggerate structure. The contractor
justifies the selection of the Heraeus rather than the eggerate by the claim
thet fabrication and handling problems with eggerate give rise to some added
development risk., In any évent, the Heraeus structure is certainly a
ceservative material selection. The perforated folding flat presents a

siicu.arly difficult fabrication problem. The contractor claims to have

wiaved this problem by the development of a new polishing technique which
hee calls "continuous polishing®. While this technique has vet to be emploved
for the fabrication of elements of the 31" size reguired for this program,
the contractor presents considerable evidence leading to a high confidence
prediction of the successiul extension of the technique to these diameters.

B
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Dlement Mounting - The folding flat is mounted by a unique 4 point
suspension. This arrangement has been examined by consultants and
appears to be a good sclution to this mounting problem. The spherical
mirror s mounted in a similar fashion. The aspheric coerrector plate is
potted in a conventional bezel, In general, the contractor's mounting
design is gaood.

Optical Subsystem Test and Assembly ~ The contracter is aware of
the difficult test problems assocliated with the fabrication and assembly of
this high performance optical system. His discussion of assembly
techniques is adequate. However, the contractor did not demonstrate that
his proposed test technigues would be sufficiently accurate to verify the
1/60 wavelength RMS surface quality Y2 specifies.

FOCUS CONTROL

Design Approach - The basic mechanism for maintaining focus in
the contractor's proposed camera ls by means of positioning the primary
mirror relative to the film plane through three invar metering rods. The
effective thermal coefficient of expansion of the metering rods and the
asvociated assembly is tailored so that in principle optical system defocus
dug 1o over-all system température ¢hanges ig exactly compensated by
the thermal expansion of this structure. The basic concept is excellent
and well suited to the type of thermal control proposed by the contractor.
In addition, the contractor proposes to mount an active fodus measure-
ment device at the focal plane., The general treatment of this device and
the rationale for its inclusion and operation are inadeguate.

Passive Focus Determination Systern - The design of the metering
rod assembly has been thoroughly analyzed and presented by the contractor.
No fundamental feasibility problems with the contractor's approach have
bieen identified. The contractor has budgeted a 10% error in focal plane
deterrmination due to variations in the thermal and mﬁchapicél properties
ol the systerm. While this tolerance appears to be more than adeguate; a
devailed tabulation of the magnitudes of the various error sources was not
presented by the contractor.

Active Focus Sensor - The active focus sensor proposed by the
contractor works op the principle of rnaging the object scene on & pair of
spatial {requency filters and determining the focal plane by nulling the
two output signals. While this general approach has been proven workable 5
in other systems, the contractor's understanding of the design problems 7
associated with this device is at best marginal. In particular, his design

approach involves converting the optical spatial {requency filters to
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clecirical signals and then comparing these two signals to develop an
ervor signal., This practice, combined with the srall grid size appar-
ently necessitated by a mechanical packaging problem, leads to serious
signal to noise and stability problems. In order to achieve an adequate
signal to noise ratio, the device reguires a 100 second integration time,
The operational concept proposed by the confractor involves utilizing the
focus sensor during non-photographic periods. To make a focus measure-
ment, the optic¢al bar is positioned for nadir viewing and the output of the
focus sensor 18 recorded for later readout. Focus adjustment is then
made by ground command. While this "open loop" mode of operation has
merit, the inability of the proposed seusor to rnonitor focus during photo-
graphy greatly reduces its utility. This limnitation coupled with inherent
inaccuracy of the device as proposed result in an instrument of doubtful
utility. However, the contractor's proposal and error budgets do not
require the focus sensor to meet the performance objectives., As proposed,
the contractor plans to use this device for diagnostic purposes only.

Image Focus Setting and Tolerancing - The contractor!s scheme
for setting system focus in ground checkout is not well defined. He has
incorporated a device which will permit the adjustment of film plane
position and tilt, However, the detailed mechanization of this device
results in a + 5 micron granularity in focal position adjustment, This
granularity appears unnecessarily coarse, particularly since the mechaw
nism as propoesed is inherently capable of much finer adjustments. When
properly utilized, this capability for film plane adjustment should signifi-
cantly reduce some of the errors included in the contractor’s defocus
budget. In addition, the tolerance for platen roller runout of 2.5 microns
as proposed by the contractor is unnecessarily large and a tolerance of
0.5 microns is achievable., A revised deiocus budget taking into account
the above considerations is presented in Table IV, This revised focus
budget when examined across the entire film format is at no point worse
than the focus budget presented by the contractor (see Table II) and in
many places in the format is significantly better., The resulting perform-
ance gain is significant. A more careful analysis of the defocus problem
by the coniractor would appear to have been warranted.

M S
PiLM TRANSPORT o Js8

Degign Aporoach - The basic design requirement for the film trans-
port system is to control the movement of film past the exposure slit in

1
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precise (0. 04%) synchronization with the rotation of the optical bar., In
addition, in order to aveid wasting [ilm during the 240° of optical bar
rotation when the optical system is not viewing the ground scan, the film
transport system must recycle {ilm past the slit and bring it back to the
required velocity for the initiation of the next frame. The film supply
and take~up spools continue at a constant angular velocity during camera
operation with intermittent film movement pasgt the slit being accommo-
dated by a looper mechanism. All control systems are mechanized with
torque motors and associated servo systems. In general, the film trans-
port system is cc}nscrvaiwe}v dfawmgned and appears to be more than
adequate for the desipgn requirements it must meet. Mechanisms for
control of film tension variations and mechanisms for active steering of
the over-all film path are provided. The one electromechanical assembly
which has a potential major design derluency is the oscillating platen.
A general criticTein of the (il trans port system as Proposed-is that it is
in many regards over designed in the sense that the required performance
can probably have been met with a simpler system consisting of fewer
component parts. This design conservatism is a characteristic of the ‘
e OTTEETET which has been evidenced on other camera programs. The I
design is conservative in performance as well in that with several minor i
degign improvements the prcmslon film veloczty control servo could
probably be improved in accuracy by & Ta&¥8y”

e T S

FETEE ot Y EET

Platen Mechanization and Control System - As mentioned above,

a potential de.ﬂgm pr (:fble'ﬂ“ has been identified in the platen mechanism and
its zssociaied control sysiem. The platen assembly is the critical mechanism
for the positioning of the film at the slit. It also provides ‘the means for
decoupling the film path from the rotating optical bar between frames. During
the exwposure of a frame, the platen is positioned with respect to the optical
bar through a bearing. As lmage motion compensation is accomplished by
varying the relative position of the platen with respect to the optical bar through
several degrees as a frame is exposed, there ig a limited relative motion
belween the two parts. The platen angular velocity profile results in a change
of sign of the relative velocity between the platen and the bar at zero scan
arle. Since the bearing has a gerlain amount of Coulomb Iriction, there will

¢.d to be a discontinuity in the bearing [Tiction torgue as tHe piatel} cycles
t:u‘(:mgh zero relative velocity at zero scan angle., Depending upon the detailed
shape of the bearing friction torque level versus velocity, a substantial
disturbance could be introduced into the platen cantrol qys’wm A preliminary
examination of this guestion has lead to tHe Conciusisn that this disturbance

§1e58,
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could be large enough to cause a serious control system problem. Although
the platen mechanical design is presented in some detail, the contractor
apparently failed to identify this potential problem area. There are several
alternative arrangements which will eliminate the problem if it should prove
to be serious, but the contrattor was substantially downrated for not having
analyzed this critical assembly with sufficient care.

There are a nunber of additional, less critical problems associated
with the partiealar film transport design proposed by thé contractor. The
shuttle position is sensed and an error signal fed back to the film recycle
control system during interframe operation. This control loop is supposed
1o maintain average shuttle position in the center of the looper. While
sorme control over looper position is required, this particular mechaniza-
tion will result i a variation in interframe $pacing with undesirable film
wastage, A rmuch beétter design approach would be to feed shuttle position
errors back to e supply and take-up spools for corrective action.

As mentioned above, the contractor has provided active steering
fo. Dl path alignment control. However, between camera opérations, j
filri is reversed through the system to eliminate start-up and monoscopic |
wastage. During this reversing operation, the contractor's proposal calls
for deactivating these steering devices. Although the film path may be
reversible with the steering mechanismms locked in the position which givcs%
good filrn tracking in the forward direction, this is certainly not intuitively:?
obvious, and the contractor did not discuss the question. Since alternate |
sets of film position sensors could readily be included to steer the film :
during reversal, it would seem wiser to design in this provision until tests
have established whether or not they are reguired. ’

The contractor's proposal calls for exposing the interframe data
block on the filin while the film is moving at full velocity, The light source
he has proposed is completely inadequate for this purpose. A better scheme
would have placed the data block in the system so that it could be flashed
when the film 1% at zero or near zero - zlocity.

The RF¥P ¢alls for punching a smail perforation in the film between
camera operations. The contractor calls for performing this operation :
immediately after the end of & stop sequence. As this sequence leaves the v
trailing edge of the last frame back on the supply spool, some alternative .
schefne must be used for punching the film.

A
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In general, the alternate modes of camera operation (monoscopie,
scan, pitch surveillance) are not adequately treated., The contractor has
included only the briefest discussion of these modes and simply states that
they can be mechanized as desired. While an analysis of the contractor's
design has led to the conclusion that alternate mode mechanization can
readily be accomplished the contractor has not been completely responsive
to the RFP in this area. e

THERMAL DESIGN

The contractor is proposing a completely passive thermal control
system. Tallored emigsivity and absorptivity coatings on the exterior of
the space vehicle, superinsulation on the interior of the space wehicle,
and controled emissivity coatings on the optical bar assembly serve to
maintain the average femperature of the camera within limits over the
range of operating conditions and control gradients within the camera
acceptable bounds, The contractorts analysis and presentation of the
design of this system 1s exceptionally complete. The design has been o
thoroughly analyzed taking into account the extrernes of the operating
environment as well as the tolerances on the system thermal parameters,

Gradients that develop in the optical elements due to energy exchange

with the external environment during camera operation have been studied
in detail. In addition, temperature gradients due to internal power dissi-
pation and albedo impingement have been considered. The completeness
of the thermal analysis and the maturity of the design have led {o the
conclusion that the design has a high probability of meeting the thexrmal
requirements of the camera system. However, during the course of the
eavea.uation, several potential problems areas were uncovered and examined
in terms of their fmpact on system performance.

An analysis of the range of ambient temperatures to be expected
due to thermal properties variations of the systern and uncertainties in
the external heat sources (solar constant, earth albedo, and earth tempera-
ture) has led to the conclusion that the contractorts prediction of a + 159
operating range may be optimistic. Two independent analyses of this
preblem predict + 239 and + 199, System performance has been examined
Irora the point of view of sensitivity to ambient temperature changes with
the conclusion that about 1. 5 microns of additional defocus must be added = 7
to the defocus budget for the + 23° case. Given the size of the defocus” .
budger, this increase would result in a negligible effect on image quality.

i
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An analysis of the variation in smbient temperature with beta angle
indicaves that the 1 29 variation with beta angle presented by the contractor
may be too small an allowance, However, a redesign of the external
thermal coatings can bring this temperature swing down to + 2°

The only significant ormission in the contractor®s analysis as
presented in the proposal is a treatment of the launch fransient problern,
As the camera system will be pad ‘conditioned to some nominal tempera-
ture, which in general will not be the equilibrium temperature on orbit,
there will be gradients induced in the system as the system moves to
thermal equilibrium. The most serious gradient problem is a possible
difference between metering rod temperatures and the primary mirror
temperature, Supplementary data available to the evaluation indicates
that this gradient is unitely to be large encugh to cause any appremable
defocus.

A

The contractor's analysis of the thermal behavior of the metering
capstan was in error. When temperature swings due to ambient tempera~-
ture changes plus capstan cooling due to film outgassing are properly
zeeounted for, the matez_‘mg capsian diameter variation will be about a
factor of four larger than that predicted by the contractor. However, the
contractor's smear budget allowance for metering capstan diameter uncer -
tainty is sufficiently large so that most of this increased variation can be
absourbed without added smear. The choice of invar or molybdenum instead
of beryllium for the metering capstan material will significantly reduce
the magnitude of this effect and result in over-all control system performs-
ance improvement over that called for by the contractor's specification.

STRUCTURAL DESIGN

oL

The structural design and design analysis presented by the contractor
is «dequate. The over-all design is efficient and well packaged. The only
error detected in the course of the evaluation is an undersizing of the hard-
ware assoclated with the pneurnatic system which supplies nitrogen to the
gas bars in the film path. The contractor was also weak in his treatment
of ordnance design. There are several points in the systerm which use
various kinds of ordnance for uncaging of mechanical parts. I[n general,
the ordnance problem both from the design and handling point of view was
not well understood by the contractor.

7
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Table V contains a weight and power surmimary of the contractor's
sensor subsystem. The energy reguirements presented in the power
budget are those required for a 30 day mission. These weight and power
estimates are the best estimates arrived at dring the course of the
evaluation and in some instances are different than those presented by
the contractor,

i o
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TABLE L

PERKIN-ELMER SMEAR BUDGET
{(Vih = 0,054 rad/sec)

{(Nurmbers in parentheses indicate changes made during evaluation, )

A, Worst Location Mean Smear:

Smear Rate (M rad/sec)

Mean_ Along Track Across Track
Command Approximations L 068 W21
Optical Distortion L1086 L 01

Edge Effects . 345 L 075
Platen Rotation 0 L 668

B, Worst Location Random Smear

Source Tolerance - 4 © Smear Rate (M rad/sec
Along Track ACTO8S8 Lx

Carnera Alignment

Pitch 10 are min 072 (. 052) . 079

Roll 5.7 arc min . 086 L0113

Yaw 4.9 arc min L 007 . 086
Diagonal Mirror Alignment

Pitch 5,1 arc min .06 .28

Crab 12,4 arc sec 21 O
Optical Axis Alignmment o
Spin Axis

Hitch 1.5 arc min L 013 079

Yaw 4.4 arc sec L072 0
X slit position L.074 in L0583 (, 02} LO73 (.02
Y slit position . 074 in .28 LO73 (.04
Vehicle Attitude )

Pitch .5 deg L 21 .23

Roll .5 deg . 4 , 085

Yaw .6 deg .04 L 57 (L 64)
Vehicle Rates

Piteh . 015 deg/sec .29 L013

Roll 015 deg/sec . 046 .29

Yaw L 015 deg/sec .25 . 065

Ukl

sy G
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Scan Angle Error
Focal Length
Platen Angle
Vibration
Diagonal Mirror
Pitch
Crab
Optical Bar
Pitch
Roll
Yaw
Film Velocity Sync
Film Velocity Modulation
AV _/h)

AW Ih)
Latefal film motion

Approved

14 arc min
L0074 in
26,8 arc sec

,00013 rad/sec
L00013 rad/sec

L 00013 rad/sec
L0013 rad/sec

Attachment 3

BYE-69319-66

Category I
Table I, cont.

.18
. 006
« 445

v 13
0

.13
0

L0024 {,00013) rad/sec . 013 (. 107)

.053% in/sec
L, 013 in/sec
L 00027 rad/sec

L 00003 rad/sec
L 010 in/sec

L013
. 006
.26
0

. 164
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.04

. 006

0
.13

]
.13 ;
L13 (.02)
. 885
L223
.02

. 033
0
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Table 1T

PERKIN-ELMER DEFOCUS BUDGET

Random Focus Errors

Platen

Flaten Roller Runout

Film Plane Alignment to
Reference Plane

Film Thickness

Film Flutter

Film Mean Unflatness

Temperature Variation

Optical Bar
Thermal Power
Metering Rod Uncertainty

2.5 microns

4,53
6.0
.24
2.24
2.5

[
B
oo

Fixed Unknown Focus Errors

Film Plane Alignment to Image Plane
Focus Adjustment

RSS {Random and Fixed Unknown}

Fixed Know'{)_”_

Cbject Distance
Focal Plane Curvature

s « B -
E I S C T A

Iy

T
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Table II1

PERKIN- ELMER OPTICAL MANUFACTURING TOLERANCES

SURFACE TOLERANCE { RMS)

Corrector Plate
Folding Mirror
Primary Mirror
Field Lens Group

DECENTER
Primary Mirror
Corrector Plate
Field Lens Group
TILT

Primary Mirror

Corrector Plate
Field Lens Group

Approved for Reldaselasssfiedos C05115711
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1/60
1/60
1/30

. 004 in,

. 004 in,
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Element)
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Table IV )
PERKIN-ELMER REVISED DEFOCUS BUDGET
DEFOCUS EFFECTS
Flaten Roller Runout 0.5 microns
; Film Thickness Variation T4,0
f Film Flutter 2,24
t g Filrm Mean Unflatness 2,24
r { Platen Thermal Effects 2.5
1 Thermal Gradient in Optics Effects 5.0
o] Initial Focus Adjustment 3.0 ! [
i Uncertainties in Metering Rods 2.8 ! |
H ;
RSS (Random and Fixed Unknown) 8,6 microns 5 f{
o g f i
TILT EFFECTS | :
Initial Alignment of Film Plane to
Image Plane 3.0
2.5

Thermal Gradients in Platen

RSS (Defocus at Edge of Slit) 3.9 microns

f FIXED KNOWN DEFOCUS
1 . Object Distance Variation 3.4 microns
, ] Focal Plane Curvature 4. 0 microns
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Attachment 3
BYE-69319-66
Category 1
Table V

PERKIN-ELMER SENSOR SUBSYSTEM

WEIGHT & POWER SUMMARY

(30 Day Planned Misgsion)

Weight

Optical Bars and Film Transport Hardware
Camera Frame

Supply and Take-up Spools

Filrm Handling Hardware

Thermal Provisions

Klectronics, Cables, and Connectors
Preuwmatics

Empty Weight

Gaseous MNitrogen
Film (50-380)includes 18% wastage

TOTAL
Energz
Optical Bars
Capstans
Platen
Cassettes

Instrumentation, Solenoids, Data Block

TOTAL (30 days})

Approved for Bitaiassifienhs c05115711

1,186 lbs.
280
636
140
35
450
102

2,829 1bs.
27 1bs.
1,682 1bs.

4,538 lbs.

1,562 watt hrs

2,576
1,046
5,276
6,576

17,036 watt hrs
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PERKIN-ELMER REVISED DEFOCUS

DEFOCUS EFFECTS

Platen Roller Runout
Film Thickness Variation

Film Flutter

Film Mean Unflatness

Platen Thermal Effects

Thermal Gradient in Optics Effects
Initial Focus Adjustment
Uncertainties in Metering Rods

RSS (Random and Fixed Unknown)

TILT EFFECTS

sment of IMilm Plane to

Initial Al:
Image FPlane
Thermal Gradients in Platen

RSS (Defocus at Edge of Slit)

FIXED KNOWN DEFOCUS

Object Distance Variation
Focal Plane Curvature
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BYE-69319-66
Category 1
Table IV

BUDGET

microns

»

BNOW U N N D b O
OO U NN o
RN

AN

8.6 microns

3.0
2.5

3.9 microns

3.4 microns
4,0 microns
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TABLE V
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Atrtachment 3
BYE-69319-66
CGategory 1
Table V

PERKIN-ELMER SENSOR SUBSYSTEM

WEIGHT & POWER SUL/MARY

(30 Day Planned Mission)

Weight

Onptical Bars and Film Transport Hardware
Camera Frame

Supply and Take-up Spools

Film Handling Hardware

Thermal Provisions

Electronics, Cables, and Connectors
Frneumatics

Empty Weight

Gaseous Nitrogen
Film (SO-380)incladés 18% wastage

TOTAL
Energy
Optical Bars
Capstans
Platen

Casseties
Instrumentition, Sclenoids, Data Block

TOTAL (30 days)

iy
;
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1,186 ibs,
280
636
140
35
450
102

2,829 lbs.

27 1bs.
1,682 1bs,

4,538 lbs.

1,562 watt hrs
2,576
1, 046
5,276
6,576

17,036 watt hrs
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Ratving Category I DEVELOPMENT RISK Attachment 3
BYE-69319-066
Page 2

Gothonigh guality flat mirrors for autocollimation and high quality
spherical mirrors for the 420" collimators ave required early in the program.
While these elements can be made from heavy solid fused silica blanks, their
early availability is critical to the fabrication and assembly of the first setls

ol optics,

While the fabrication and assembly of a near diffraction limited large
optical system s always a difficult task requiring experienced optical
shos and technician personnel, experience with the GAMBIT optical system
siLen is similay in configuration to the proposed optical system) lends some
coniidunce to the feasibility of the performance objectives. In order to meet
the over-all resolution specificalions, the proposed optical systern must
ast, static lens/{ilm resolution of better than 3.7 micro-

(v

provide a low conty

radians, The GAMBIT system with a physical aperture of 19, 5" and a
center obscuralion about 8% higher than the proposed optical system regu-
tarly delivers 5. . mdcvo-vadians and better. As the GAMBIT performance

is achicved with element suriace tolerances considerably poorer than the
1760 wavelength BMS surface control specified by the contractor, this
reguireament may be unnecessarily stringent.

Focus Control - As discussed in the FPerformance Evaluation swm-
mary, the defocus budget proposed by the contractor contains considerable
macgin, However, despite the detailed analysis performed by the contractor
there remainsg a residual concern about the behavior of optical performance
over ine range of average camera temperatures which will be encountered
{4 2395y, While the contracior’s metering rod design will maintain focus
for unconstrained element bending due to thermal expansion, there may be
secondary effects caused by mechanical strains induced in the slements by
the mowits, Complete confidence can only be achieved by conducting a thor«

L

Gugh test program,

ilm Transport - The most serions design risk problem in the film
transpi "}m system as proposed is the schedule rlsk associated with the redesign
of the entive platen assembly and control 'sysfem “While the performance
uo,ocm\/ca can probably be mt?t this critical problem will require consider-
able engineering attention early in the program and could result in a Sllp of
the Critical Design Rev ew milestone. The platen design problem will be
{further aggra avated by the necesslty for careful attention to design of the E
core trausducer proposed by the contractor as the platen/optlc:al ba.r rela -

tive position sensor. While this type of sensor is an excellent null BENS 0oL,
L iy
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Rating Category II: DEVELOPMENT RISK Attachment 3
BYE-69319-66
Page 3

1
he requirement for relative movement between the bar and the platen for |
IMC leads to off-null operation. The 10 arc sec relative angular measure- |
ment accuracy required can be met only with the most careful design /

i

practice, :

As has been discussed in the Performance Evaluation summary, &
there are a number of additional secondary redesigns required. While
novne of these pose any serious difficulties, they will imipose further engi-
neering requirements early in the development program and thus, will
tend to further aggravate an already critical scheduling problem.

Torque Metor Development - All of the torque motors proposed by
the contractor in the film transport system are of the dc brushless type.
In this class of motor, the conumutation is done by electronic switching ;
and, therefore, eliminates the requirement for brushes, While the elim~ |
irzzion of brushes is clearly a step in the right direction and removes the :
requirement for what could be a difficult qualification program, the brush-
less type motors ave developmental items. DBrushless motors have been
utilized in the past and the contracter has an operating breadboard motor,
but to meet the specific requirements of the fili transport system special
mauotor fabrication will be necessary. While no development problems are
anticipated, component qualification always represents some deégree of
scnedule risk.

Ordnance - While the contractor proposes to use pyrotechnics for
uncagiog operations {(both primary and back-up) his analysis of the potential
effects of shock and debris on the camera system is inadequate. A careful |
exarnination of these problems may lead to the conclusion that some redesign |
is aecessary. Again, no fundamental problem exists, but redesign effort
constitutes.a schedule hazard,

H

Optical Bar and Platen Bearings - The contractor has analyzed his
bearing requirements in considerable detfail, and the specifications required
o these bearings can be met, Nonetheless, the bearings are large and will
reguire hand lapping of the races and careful ball selection to meet these
swecifications, While the predicted procurerment leadtimes fall within the
aevelopment schedule ag proposed, any initial fabrication difficulties will
cause a schedule slip.

«
!

A T HANDLE wis mriimss
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Rating Category It DEVELOPMENT RISK Attachment 3
BYE-69319-66

Page 4

Thermal Control - The thermal control system as proposed is
completely passive and requires no heater power; however, there remains
the possibility that guard heaters will be needed to prevent heat leakage
through the structural mounting points, Unless the thermal model testing
leads to the conclusion that guard heaters are not required, the SBA will
have to carry a power budget which allows for an additiona 3-4, 000
watt-hours of energy for the nominal 30 day mission,

Approved for BEREa g8 fienhs cos115711 U




Approved for RGLASSIERGhs cos115711

C05115711

[T .
T [ ;
. e R
: 7 e e— -
et

Attachment 3
WS Ly y AL
BYH-69319-646

IN-ELNMER EVALL LON BUMMARY

S

Hating

7.5

ory 111

ot s
S EA bt 1

DR BTONGE QL

NEF !

Margin cdtegory covers ine evalus

sl
Rl

s eoorarionsl dependability and producibility after the initial 3

Saes s o wecemplished, The sensivivity of the systemn performance 1o

L& In tolerances were weighted by the evaluators' judgment of the

N LG

weiheod of th

e 4
STent Ga the

FRFES:

Va7
c onature of
s Dvaluation suma
reduced during the development ;")):r”'ram.
or’:m:n:i (Eurm“ the
oiution irnproverna:

se variations

AFORMANKCE

the

s ;,«{;1”.&;;&1 of hei

oo andsysis of LE ical
whnt some off-z

waciag of the o

ricgs, the chances of dif

the sy

0 bkln

e reased

LGB ST 1S

sissents aboul 2% performanice decredse per micron.
e total defocus by one miicron, a random

to the current defogus bud

ol

Lo adoed

stermn below

T fOTINMANCE COnge

reratively high rating
23 Cam:gc::r“y was strongly
error

des

actua
ience

BESIZNQ

budpets

My,

o i

ign
With

spaciiied

Goet
m(ﬂ.

o Lo the

rontrac

es of these variations.,

inliuenced by the generally

as proposed,

the defocus

clution are substantizlly reduced,

Lrror

source ol five

Approved for Bimatagsifierbs cos115711

A

and

)L}bbw.h.*.., nmr“m hJ.
mxﬁculmes c:a--vmopjzw o which are gui
4.8 rnicro-radians two sig

uwu;vn,y gom}fiu(nm {for rate @f cizaz*xga‘: ol resolution

particularly insensitive to defocus as 0,

digscussaed un

slnear

u’n‘

ciently

e
e

MiCro-raat
In

Liy ceourring together with an assées-

TN
WL

s

Tig

HICTOnS

TLLsT

order o iNCTruase



C O 5 l l 5 7 l l Approved for Q&Qﬁ@%@%e C05115711

SR ————

Rating Category II: DESIGN MARGIN Attachrent 3
BYE-69319-66

CRITICAL SUBSYSTEMS

Despite the optimistic performance picture painted by the above
considerations, the camera system is a high precision machine which
amust be made consistently to exacting tolerances, Fabricating large.
optics of this precision at the rate of one st per month is a task which
snould not be underestimated, The platen assembly also must be fabri~
cated to exacting mechanical tolerances, As has been mentioned in
previous rating category summaries, the platen and optical bar bearing
assermblies must be fabricated to tolerances which are very close to the
current state-of-the-art, In addition, the film transport control system
is in total, complex and contains a number of critical components, In
order to produce these camera systems at the rate of one system every
two months, the application of high level engineering skill on the part of
the contractor will undoubtedly be required on a continuing basis,

~~Approved for BANBIEES1 figths C05115711
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MVAttachment 3
BYE-69319-66

PERKIN-ELMER EVALUATION SUMMARY

Raiing Category IV: VALUE FUNCTION Rating: 9.0

Points in this category were assigned to the contractor strictly
on the basis of the numerical size of the Value Function computed
according to the instructions in Attachment II of the RFP. The proposing
contractor with the highest Value Function was antomatically assigned a
maxirtoam rating of 9,0, The other contractor was then assigned a rating
in this category using the following formula:

R = 9,0 (Vzn)
{V_J max.
m

Instructions in the RFF called for computing the Value Function
for both winter and summer conditions and for STB and UTB film. For
the purposes of assigning a rating to the contractor in this category, only
the UTE Value Funrtions were utilized, An analysis was conducted to
determine the proper weighting of the summer Value Function and the winter
Value Function, This analysis exarined the distribution of sun angles to
be expected during the course of a year. Approximately 60% of the target
acguisitions occur at sun angles greater than 307 and approximately 40%
at sun angles less than 307, As the contributions to the summer Value
Function are almost all at sun angles above 309 and those for the winter
Value Function below 300, it seemed reasonable to weight the summer
Value Function 0.6 and the winter Value Function 0,4, Accordingly,
the following formula was used in computing & single Value Function for
rating purposes:

v = 0,6V s +  0,4{(V Jw
m 1M 1YL
where {Vrm) s is the surnmer mission value and (Vm)w is the winter mission

value,

As has been pointed out in the Performance Evaluation discussion,
this contractor evaluated the Value Function incorrectly. During the course
of the evaluation the Value Function had been recomputed using the erroy
budget presented in the Performance Evaluation discussion above and
correcting the other errors made by the contractor. Table V presents
these recomputed Value Functions for all four cases. In addition, Table V
includes the value per day numbers and the nominal mission duration
pumbers as defined in Attachment II of the RFP,

blas i B wn
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TABLE VI

Attachment 3
BYE-69319-66
Category IV
Table VI

PEREKIN-ELMER VALUE FUNCTION SUMMARY

Nominal Mission Duration:

Value/day {summer):

Value/day (winter):

Value/Mission {(surmnmer):

Value/Mission (winter):

i

32.2 days

3.35 % 106 nmz

2.12 % 106 nm2

UTB

10.75 % 107

6,82 x 107

Approved for Biraiassifieths co5115711
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Aftachment 3
BYE-69319-66

, . PERKIN-ELMER EVALUATION SUMMARY
d : :

1

Rating Category V: RELIABILITY Rating: 4.6

GENER AT,

In this category, the contractor was graded on his understanding
of the over-all reliability problem as well as on the numerical failure rate
predicted for his proposed system. While the contractor made such state-
ments as "Redundancy, if feasible, will be a strong consideration for areas
that cannot meet their reliability” and "Currently, several of the electronic
areas would benefit from the incorporation of redundant techniques, ' he

nonetheéless neglected to specify in detail the critical gubcomponents in a
valid failure mode analysis.

DATA PRESENTED BY THE CONTRACTOR

The contractor presented a comprehensive list of parts, together
with a Sensor Subsystem mathematical model and the probability calculation
of successfully completing the one-shot uncaging operations and of Sensor
Subsystem survival per orbital day. He also preseéented the derivation of

] : his predicted , 00279 failure rate per day value in keeping with the . 003
| failures per day requirement.

B

TECHNICAL ANALYSIS

he contractor assumed that the optical bar phasing electronics
were fail safe--that is, a fallure would result in a syncnronous operation
of the optical bars but would not cause them to fail. He further assumed
that the data chamber was not required for successful operation, Lacking
sufficient data to verify the fail safe design and assuming that the data
chamber was required for successful operation, they were reinserted in
[ the calculation and, using the same hi-rel values for parts failure, a revised

failure rate of .00315 was determined, which was considered as meeting the
reguirement.

—
B i

EVALUATION GROUP KEY COMMENTS

a. Failure Rate Analysis

1. Methodology - in error, as stated above.

2. Parts count - complete; in fact, a little high in that 191 Ul
integrated circuits for the data block and 102 bearings for a caging
device were specified,

PN st i
e - —

kY
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Rating Category V: RELIABILITY " Attachment 3
BYE-69319-66

3. TFailure mode analysis - no in depth analysis.

b. Program Requirements

1. Parts type - "standard’ hi-rel parts {i.e., flight-proven
hi-rel parts) were specified,

2. 75% confidence demonstration - not specifically addressed.

3. lLife test - contractor stated he would test in accordance
with MIL-STD-781A at a 10% customer risk. This is a proper
nrocedure,

¢
3
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Attachment 3
BYE-69319-66

PERKIN-ELME « EVALUATION SUMMARY

Rating Category VI: OPERATIONAL
CONSIDERATIONS Rating: &, 2

Fak

Operational considerations nclude the factors associated with the
ease of checkout and launch, the ease of control by the Satellite Control
Facility, the mission planning and targeting implications, the film
processing requirements, and the photographic interpretation and men-~
suration.

The supply spool will have its axis of rotation vertical while the
system is on the pad., Caloulations indicate that the {Hm will remain on
the spool; and it will be possgible to operate the system in this orientation;
but care must be taken to maintaln tension on the film at all thoes.

There must be provisions for easy aoeess to the caging and uncaging
mechanisms on the optical bar and the supply spool while the vehbicle ig on
the pad in order to permit camera operations during standby periods and
minimize response fime.

If monoscopic photography is taken, the total lifetime on-orbit
will be reduced.

Increasing the pumber of individual operations to 1, 000 stop~
starts as recormmended by the SOC would slightly reduce the total lifetime;
however, this is compensated by the fact that exposures of small areas
would not requirve large accelerations and decelerations of the filso supply
and take-up reels. The details of the alternative modes are not well
defined at this time, but there do not appear to be any fundamental problems
in the mechanization of the short scan and patch surveillance modes.

]

—
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Attachment 3
BYE-69319.66

PERKIN-ELMER EVALUATION SUMMARY

Rating Category VIil: EFFECT ON SPACE
VEHICLE Rating: 7.8

GENERAL

In this category the contractor was evaluated on the impact of
his propesed Sensor Subsystem upon the overall design of the Space
Vehicle and in each of the critical SBA subsystem areas, The confractor's
thermal concept is an entirely passive one, involving only a single external
coating pattern for all orbits and for any time of the year, an insulated
cocoon, coated baffles in the viewport area, and thermal bulkheads between
the ait section of the SBA and between the camera compartment and the
R/Vis, A single load-carrying door is ejected after launch, the total
area of the rectangularly-shaped area being 72 square feet. There is no
requirement to remove the door for ground test.,

SBA SUBSYSTEM IMPACT

In general, the contractor's proposed camera system packages
well into a conventional space vehicle structure and imposes no peculiar
requirements on any of the space vehicle subsystems. The following para- -
graphs summarize the impact on each SBA subsystem,

Attitude Control System - As the carera system is currently
configured, continuous monoscopic operation will result in a relatively high
expenditure of attitude control system propellant., However, for stereo-
scopic operation the system is dynamically well balanced and poses no
special requirements on the attitude control system. The possibility of
slight variation in the supply spool velocity during photography makes it
desirable to incorporate a rate roof in the attitude control system,

Power - Although the contractor did not present detailed information
on the power transients during camera start-up no special problems are
anticipated with the utilization of a conventional high efﬁmency batiery
power supply in the SBA,

Telemetry and Comunand - Although a detailed design of the SBA
programmer was not conducted during the course of this evaluation, the
camera command requivements are in no way unusual and should present
no feasibility problems in the design of the SBA programmer.

EWA »
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Rating Category VII: BEFFECT OK Attachment 3
SPACE VEHICLE BYE-693(%-65

The carnera contractor did not completely define inhis proposal
the telemetry requirements; but, again, there should be no difficulty in
satisiying any reasonable telemctry demands,

Structures - The most difficult space wvehicle structural desigs
problem associated with the camera requirdments is the large slewport,
This viewport will probalbily have to be covered by 2 load-carrving dogr
furing ascent and separated on orbit without inducing wacceptable shocks
into the camera structure.

The space vehicle diameter required by the camera syston s (GO,
As the launch vehicle interface diameter is 1207, s conlcal sdapter will
be required.

The camera system requires a space vehicle separation plane
between the aflt 5BA section and the center section in order to provide
access for supply speol loading. The space vehicle will have to be fabri-
cated in cylindrical sections in any case, so this does not impose any
special design requirermnents,

Table VII gives a weight breakdown of the entire space vehicle,

i
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AL mec;méxn i Attachment 3
BYE-69319-66
Category VIL
Table VII

TABLE VIL

PERKIN-ELMER SPACE VEHICLE WEIGHT BREAKDOWN

{(Expendables sized for a 30 day planned mission]

Evaluation Group

Estimate
Sensor Subsystem 2,856 lbs.
2 Reentry Vehicles 1, 620 1bs,
81 Camera 150
Film 1, 682
Satellite Basic Assembly 5, 069
Forward Section
RV#1 Cone 215
RVEZ Cone 60
Sensor Section
Primary Structure 575
Support Structure 95
Viewport Structural Door 160
Thermal (incl, coating) 200
Aft Section
Primary Structure 300
Support Structure 80
OA Hardware 166
ACS Hardware {propul.} 220"
ACS Hardware {elect. } 50
TT&C Hardware 175
Thermal Material 77
Power & Signal Dist. a3
Back-up Recovery 31
Separation 55
Expendables )
Batteries 1300 '
OA Gas 987
ACSE Cold Gas 230
System Lift-off Weight 11,377
10% Contingency 1,138
Expected Total Space Vehicle Weight {30 day mission) 12, 515 1lbs, iy

jood R B Pt
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Attachment 3
BYE-69319-66

PERKIN-ELMER EVALUATION SUMMARY

Rating Category VIHI: INTERFACE Rating: 5.8

L. In this ¢ategory, attention was focused on the contractor’'s
definition of the interface requirerments for the space vebicle. Goth the
completeness of the definition and the understanding of these interfaces
as well as the adequacy of the reguirements {rorm the viewpoint of the
sensor were exarnined.

2, Mechanical interfaces were vory well defined. The contractor
delineated his responsibilities and those of the SBA. In this delinition, he
made technical ervors which the SBA contractor could casily identify and
correct. Alignrnent tolerances for the film chutes and the steering devides
were not mentioned although their mounting was assigned to the SBA fovward
section,

’ 3. The contractor asked for batteries to be provided for operation

of the 85 equipment only. The satellite will have an integrated power supply
since little can be accomplished without hoth the 85 and SBA operating.
Further, two separate power sources are less oificlent, partdeularly in
view of the high peak current demands of the camera system.

4, The commands reguired for operation were adeqguately lsted,
However, the word length of 11 bits is longer than roguired considering the
accuracy of the data., The proposed comwnands provided all required 88
functions except monoscopic, short scan, and patch surveillance operations,

5. The telemetry interface consisted of Jisting five functions. Of
these, two thermal functions required 196 channels., This indicates their
thermal data concern., One vibration function had 12 channels. Ne caging
functions were reguested, No telemeiry rate was specified for downlink or
uplink. No capacity or mode operation was specifiedor the airborne tape
recorder. No impedance value was given for the interface passage of tele-
metry.

6. There was good AGE definition for checkout at ACF, integrated
testing and launch readiness verification.

y i
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Rating Category VI, INTERFACE Attachment 3
BYE-69319-66

7. The proposal did not treat the electromagnetic compatibility
integrated testing but referred to a previously published Specification
Book., Review of the treatment in this book indicated good design and
workmanship practices as stated. But no susceptibility or interference
levels were defined for the various circuits, MIL-1-36600 was not
mentioned.
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PERKIN-ELMER EVALUATION SUMMARY

Pating Category I¥: MASTER Rating: 3.6
PROGRAM PLAN, DESIGN
DEVELOPMENT PLAN, QUALIFIL-
CATION PLAN, INTEGRATION
ASSENMB LY AND CTHECKOUT PLAN

GENERAL

The plans discussed herein have been evaluated on the basis of
technical content only. The criteria applied were:

L

1. completeness of the information supplied.

2. understanding of system implications.

3. compatibility of plans with requirements,

The comparatively low rating reflecis a lack of specific technical
data in the various plans. In fairness it must be commented that the RFP
is somewhat ambiguous concerning the level of technical detail which is
required in these plans.

MASTER PROGRAM PLAN

This plan is responsive in general to the RFP., Some development
risks were identified. However, testing was not adequately detailed, nor
was there adequate planning for the feedback of test results into the appro-
priate analyses. In general, test details were inadequate with respect tor

1. definition of parameters to be measured.

Z. expected test level,

3. test success criteria.

4, instrumentation requirements {in-plant reguirements--
particularly for optical testing--were quite well detailed).

Comparatively little attention was directed to interfacing with other contractors.

DESIGN AND DEVELOPMENT PLAN

This plan was presented in some detall, Pacing items were identified
{mirrer blanks and flats required for production of test collimators).
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Rating Category iX: MASTER Attachment 3

PROGRAM PLAN, DESIGN BYE-69319-66

DEVELOPMENT PLAN, QUALIFI-
CATION PLAN, INTEGRATION
ASBEMB LY AND CHECKOUT PLAN

Darly release dates for long Jead time items were given. In other areas,
v plan tends to be general rather than specific., An item of some concern
is scheduling the CDR at 8 months, rather than at the RFP's 12 months;
trds sugyests a scheduling problem.

GUALIFICATION PLAN

Apain, this plan {18 adequate in broad outline, but the contractor has
ot delined the plan in sufficient detail to provide a definitive program
snsuring that requirements of the RFP will be met. For example, acceleration
and acoustic tests of large assernblies are not adequately defined,

INTRGERATI ASSEMBLY, AND CHECKOUT DPLAN

58/8p4 cntegrated system testing is not adequately defined. The
peneral planntng and objectives for integration testing are inadequately defined
apt detailed, (The magnitude of the integration task requires an early effort
1o reselve interface problems with confirmed design solutions.) There is
fftie discussion of on-pad and launch operations. Theré is no consideration
of erdnance hazard facility provisions at the factory or ACF, no arm-safe
provisions, no ordnance test points, nor safety criteria established. Apparently
& lght-uightness check of the film path has not been specified at either factory
or ACF. Finally, a resolution test at the ACF (in thermal/vacuwm chamber)
of dubibus utility is specified.

On the positive side, the proposed assembly procedure does not require
disassembly following performance testing; so that major alignment of the
filrn path and 88 to the SBA occurs only once. Also, the contractor has
cacognized {in general) equipment requirements for on-orbit and post-
recovery system evaluation.
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PERKIN-ELMER EVALUATION SUMMARY

Reting Category ¥: FABRICATION AND Rating: 3.4
DELIVERY PLAN, AGE DESIGN
BEVELOPMENT AND DELIVERY PLAN,
VASS PROPERTIES CONTROL PLAN,
TETIEETTITY PROGRKAM PLAN

GENERAL

The plans discussed herein have been evaluated on the basis of
technical content only, The criteria applied weres

1. completeness of the information supplied.
2. understanding of system implications.
3. corx:x‘patibility of plans with requivements,
The comparatively low rating reflects & lack of specific technical

data in the various plans, In fairness, it must be commented that the RFP

is somewhat ambiguous concerning the level of technical detall required in
thege plans. )

FABRICATION AND DELIVERY PLAN

This plan does contain a fair amount of detail, It identifies a number
of special tools and equipments to be procured and/ or bullt {with suggested

vendors in many cases). Contingency planning of alternate methods to
fabricate and test the folding flat are described.

AGE DESIGN, DEVELOPMENT, AND DELIVERY PLAN

This plan is almost totally lacking in detail. There ia no consideration
of combined SV-55 AGE or of system interfaces.

MASS PROPERTILS CONTROL PLAN

This plan is generally reésponsive to the RFP, but the detailed work
statement simply restates RFP guidelines. No discussion is given of the test

equipment required for weight and CG determination, nor of detailed methods
for .mplermenting the plan. ;’L
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Rating Category ¥: FABRICATION AND  Attachment 3
DELIVERY PLAN, AGE DESIGN BYE-69319-66
DEVELOPMENT AND DELIVERY PLAN,

MASS PROPERTIES CONTROL PLAN,
BRELIABILITY PROGRAM PLAN

REIIABILITY PROGRAM PLAN

This plan mentions the reguired basic elements, but does not detail
techndcal approach nor describe tests. The fallure rate test requirement

iz not specifically addressed. The life test {properly) references MIL-8TD~
T81A but gives no delails,

P I S nanpLe via BYER,
- NN ¥ P NN N
Phehas e i edudb COMTROL SYSTEM ON.

Approved for Brataesifienhs c05115711



