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EPS—6395

PURFPOSE

The purpose of the EPS Qualification Test Unit testing was
to qualify the EPS for use in the 'Skylab’ program and to
demonstrate that the instrument would operate satisfactorily
during, and subseguent to, exposure to the envirommental
requirements of the end item specification.

PROCEDURE

The tests described in this report were conducted in accordance
with LEC document EPS-503, Qualification Test for Electron-—
Proton Spectrometer, P/N SEC39106425~-301, S/ 1001. BAlil
testing was conducted with NASA QA and an LEC engineering
representative as witnesses.

To maintain the test schedule and utilize available test
facilities, the tests did not follow the seguence called fox
in EPS-530. The tests are reported in the seguence in which
they were run, which is also shown in the test summary sheets;
pages 30 and 31 of this report.

ACCEPTANCE TEST

Prior to the start of the gualification testing, the EPS
gualification Test Unit was subjected to acceptance testing
in accordance with LEC document EPS-489. Data from this
testing is shown in the data sheets that form Appendix A

of this report.
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QUALIFICATION TEST

Functional Test

As the-final functional test of the acceptance testing was
completed less than one week prior to the start of the guali~
fication testing, the functional test of EPS5-530, para. 2.1
did not need to be performed.

Thermal/Vacuum Test

On the 21lst January 1972, the EPS Qualification Test Unit and
its associated Bench Test Equipment (BTE) were taken to
Building 33, NASA/MSC. The test article was installed in

the test fixture in chamber '‘N' and the BTE connected as
required by para. 2.2 of EPS-503. A functional test was
performed and the chamber door closed and sealed.

At 1:58 a.m. on 24 January, pump down of chamber 'N' was
started. A4t 3:18 a.m. the BTE was activated, and the EPS
electronics package and detector temperatures were monitored
every 30 minutes, as called for in the test procedures, using
the instruments built-in sensors for temperature measurement.
Test mode 1 - cold, operating - and its accompanying functional
test was completed by 5:50 p.m. on 24 January, and the test
article was switched into test mode 2 - cold, standby. Test
mode 2 was completed at 7:45 a.m. on 25 January and functional
test data was then taken. A loss of electrical power in
Building 33 between 7:56 a.m. and 8:25 a.m. delayed the taking
of the functional test data, but did not continue long enough
to cause drastic change in the test items internal temperature,
and the functional test data taken is considered valid.
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© At 9:15 a.m. on 25 January the chamber and test article were
placed into test mode 3 - hot,; operating. At 6:00 p.m. on

25 January, this test case and its accompanying functional
test were completed. ‘

Tﬁe chamber conditions were then changed to test mode 4 - hot,
survival - and the ‘electronics' power and detector bias supply
to the test article were turned off at the BTE. At 7345 a.m.
on 26 January this final test mode was completed and the return
of the test chamber to ambient conditions was started, and by

9:30 a.m. the post thermal/vacuum functional test data had been
taken,

The test article was then returned to LEC's Radiation Instru-
mentation Department. Visual examination of the EPS revealed
no damage that would prevent the instrument from meeting the
operational requirements. No discrepancy reports were generated
during the period of the Thermal/Vacuum test. Data from this
test is included in the data sheets forming Appendix B of

this report. Temperature and power profiles for each test

mode are given on pages 33 through 36.

EMI Test

On 28 January 1972, the EPS Qualification Test Unit was taken
to Building 14, NASA/MSC and accepted for electromagnetic
compatibility testing to EPS-503, para. 2.8. Storage in
Building 14 over the weekend permitted immediate commencement
of testing on 31 January. l

Radiated interference from the test instrument was evaluated
ca 31 January, and all levels of irradience were shown to

be within specification.
3
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The instrument's electromagnetic éusceptibility wag evaluated
on the lst and 2nd of February. Although susceptibility was
noted between 200 -~ 450 MHz, the levels were 6 to 10 4B above
the specification levels, hence the instrument's pexformance
was considered to be within specification.

The test unit was then returned to LEC's Radiation Instru-~
mentation Department for functional test to EPS~-503, para. 2.9.

Acoustic Test

On 8 Februvuary 1972, the EPS Qualification Test Unit was taken
to Building 49, NASA/MSC and accepted for acoustic gualifi-
cation testing to EPS~503; para. 2.10. The test article was
then taken to Building 262, NASA/MSC and installed on the
test fixture. The test article and fixture was then suspended
inside the reverberant chamber and the door closed,

The test article was then exposed to 80 seconds of acoustic
noise to the spectrum given in EPS-503; figure 6, followed
immediately by 10 seconds at an overall level 4 dB higher to
simulate transonic buffetiting. It was then removed from the
test chamber.

Visual examination of the unit showed no visible evidence of
damage or failure caused by this test, and the test unit was
then returned to Building 49. On the morning of 9 February
the test ariicle was returned to LEC’s Radiation Instrumen-
tation Department, where it was subjected to a functional
test as per EPB-303, para. 2.11,



EPS~695

No discrepancy reporis were generated during the period of

the acoustic test or the subsequent functional test. Acoustic
test data is shown on pages 37 through 40 of this report, ’
and data from the functicnal test is included in Appendix B.

Shock Test

On 9 February 1972, the test article was transported to
Building 49, NASA/MSC and accepted for shock testing to
EPS~503, para. 2.6. The unit was instrumented with accelero-
meters in accordance with TPS EPS-~1204.

The test article was then mounted to the test fixture V6-1-116
attached to the 310 glideplate. This shaker system had been

set up to produce the shock response spectrum of EPS-503,

figure 4. After subijecting the test article to shock pulses

in the +X and -X direction, it was removed from the test

fixture and the fixture rotated 90°¢ to orient it for the 'T!

axis., The test article was then reinstalled on the fixture

and subjected to the same shock pulse in the 4T and -T directions.

The unit was again removed from the test fixture and the fixture
was removed from the slideplate and mounted on the 249 shaker.
The test item was reinstalled on the fixture and subjeated

to shock excitation in the +R and ~R directions. It was

then removed from the fixture and replaced on its servicing
stand and returned to LEC's Radiation Instrumentation Department.

Upon receipt of the test article at LEC, it was subjected to the
bench shock test called for in EPS-503, 2.6.19 through 2.6.21.
Upon completion of this portion of the shock testing, the unit
received a functional check-out as per EPS-503, para. 2.7.



EPS-695

No discrepancy reports were generated during the period of
the shock test or the subsequert functional check. Shock
test data is shown on pages 41 through 70, and data from
the functional test is included in Appendix B.

Vibration Test

On 10 February 1972, the Qualification Test Unlit was taksen
to Building 4%, NASA/MSC and accepted for vibration testing.

The test article was exposed to the 'X' and 'T' axis random

and sinuscoidal vibration of EPS~503, para. 2.4, At the end

of this time it was returned to LEC's Radiation Instrumentation
Department for functional testing to EPS-~503;, para. 2.5. The
test article completed this functional test satisfactorily.

A discrepancy report (DR EPS-0087) was generated regarding
the 'O-ring' seal on the underside of the mounting flange of
the EPS. Sections of this had become unbonded during the
constant removal from servicing stand to test fixture and
rack. It was determined that this discrepancy was due to
handling damage, caused primarily by the large amount of
handling required to do the testing and attempts to align
the hold~down holes with those on the fixture with the full
weight of the package bearing éoén on the 'O-ring' seal.

The seal was rebonded to the flange.

On 15 February, the test article was returned to Building 49
to be subjected to 'R' axis vibration. Due to the inability
of the 249 shaker gystem to attain the levels regquired when
the spectrum was run as a single segment, the test spectrum
was broken down into 6 segments as shown in Figure 54, page 71.
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Each segment was run for B0 seconds at the nhominal level plus
10 seconds at the high energy level. Each segment of the

spectrum is shown-in Figures 75 through 154.

Upon completion of the 'R' axis vibration testing {(random and
sinusoidal) , the test article was returned to LEC's Radiation
Instrumentation Department for functional testing. The unit
satisfactorily completed the functional test with no dis-
crepancies in the data, and visual inspection of the unit
revealed no damage that would prevent it from meeting the

operational reguirements.

Data from the functional tests agssociated with the vibration

testing is included in Appendix B.

Humidity Test

On 18 February 1972 the Qualification Test Unit was transported
to Building 15, NASA/MSC and accepted for humidity testing.

The test article was placed in the humidity chamber and the
door closed and sealed. It was then exposed to the humidity
cycling described in EPS~503, para. 7.0. On 23 February
the unit was removed from the humidity chamber.

Visual inspection disclosed some staining of a screw and
washer, also of the test stand, and some 'bubbling’ of paint
where moisture had penetrated under the paint surface.

DR EPS-0089 was generated at this time.
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The unit was then returned to LEC's Radiation Instrumentation
Department. The outside surfaces of the instrument were wiped
dry and it was allowed to dry out at room ambient conditions
for 8 hours. It was then subjected to the functional check
called for in EPS-503, para. 2.13. During this functional
test, some data was not within the specified limits and

DR EPS-0050 was generated.

The test article was then placed in a vacuum chamber over-—
nicht, and the functional check repeated. The instrument
satisfactorily completed this functional check. Data from

the two functional checks is included in Appendix B.



ASA

N.

S=T1-4

1256

oA W,

ek ir 4

A




R AR (N i s AT B L M O L i e ks ok i s e Sk PR WELT S M S R TS, S T PR B R TP S SUSSOR P RRE TR LT S S R S R e e

b sl e

2 ”

T

\
L)

i -
i

: b Figure 2 Top of Test Fixture

10

T S 4 T o Ry ¢ i = =

T T T P T e N P T W Y Ay I e s B e i o e S



3
L
. et
. Mdann el o .
. ‘ :
2 ¢ :
; £
:
E
i
A
E V__ "
4
;
‘ ;
G - :
E 2
3 % =
E
&
] |
i
i
3
! 3
: !
3
? ; = :
@ 3
! &3
G
3¢
S g1
{ o
ORE
2] -

11

I
| o 5 Y T T S A TR £ e T SRS AAE Y [T 3 TR T ——— e TN P T T ST e, T, QT TR £ e ey ey e AR A e

T R R i S e e e i e e R B B e i R S i, R R T O e T L et 6 v S i e S R R T T R e TSR o




e R o S L M

SpEor ot |

@ LG217-1L"8
,. VSVN

RS ST

e T & e R, e

=t

e

TP  TEN St T P R R

&

e

oy PREAEE

LTS TwmE

S e R s AL

o

Wi

R R

.

W S

S R A s i

(Thermal Test Jnit

Gk b et i s i TYRTY Y Yy —

12

S

B T R L T T T e L T T L T T T T T T T W s

o

S

N

aas s




2 i B T R A R AT S P T S PO B T S O B, (L 4 G P O DS T TPl S R TR S -

i
\
§ £
= i b
i 2
1t =
1 4% =5
g =
8]
5 s
3
e ]
=
3
3
3
3

55
<
)
=
&

Figure 5 View of Test Article and Fixture P
k : Eumwne 0%
in Chamber 'H' (Thermal Test Unit) .

13




Spd ottt B

o

U

5

NASA

(=]
o
o
o
o
L]
o~
r~
)
vi

EE——

H
£
|
75
:

e

Figure 6

——y

T

Test Item Prepared for
Acoustic Testing
14

e o i U A 0 b o e R T i N, L S e s i i 5 bt N S Sl el 0t S S M SRR Tl R T i i e AT AR M N R




ENEENSUEN TLY RSy

o mi

ool

B T e B A L

SRR R

ot
"

i

o

TR R TRIRE T E P R

e

SR

Ak

ik

h9E0Z-2L-Y
VSVN

Test Item Prepared for

Figure 7

Testing

Acoustic

(Vo]

e,

il

e

-

A AN e T

S—

e g e e




i

B e

£
i

S——

NASA

§-72-20363

s ST T AT T s T

B & ko e S

D s T e B g

iy

Figure 8 Test Article suspended in Acoustic

Test Chamber Horn

P P I Y A AT R 2 WA T TS

PR

T S T, T T S 4

e T

-

B s St s sl el 130



e

Sk i3

sabiabaiieia

NASA

@
wy
oy
o
o
U
o~
~
]
w

p—

——

2
i
g
i
5
i
§
i

g o T

B L T s

5
€
2

Figure 9 Underside of EPS in Vibration
Test Fixture
17
TR TR T e ST R T T T O T R Y o Sl



R IR

L i AL AR W i

AN VY

SHRTRRON AR - EVRAAARAEVI L T e AL R ORI AT

LSEOZ-TL-S
VSVN

Closeup of Underside of EPS

10

Figure

Test Fixture

ion

Vibrati

LT

18

NI e S T ST T T T e i e T T TS, T

b

g e e g s

b e s

7




HRIROT  WE g

!
1
.
3

TR ey S RN i i

*
3 = i
?’ 3 o = ,,.
. - ):"u £ =
é' L
1 -
: 5
4 E
£ :
E §;< '1:
3
: : 2 : 5
2 " o S > & 7
m * > : : 9 :
A i AR S A R TR T W = =
e
L]
3 wy
2
s Figure 11 Vibration and Shock Setup
P
‘ 'X' Axis
¢
19

T

A TP TR T TR 0 T B R T P L T T T T A T T TR g T ST



"

etk

e

bl

od
\D
4 o
z
= o
N
]
v

S i e it s A e S - i e i S . i At e M i, 2 T a0, s s BT 3 2l = s e B i s S 0 005, Yo s e Ll S WA i M MR S ¢ R

RO A et T

AT P A

sy

TP
..,

T R

Figure 12 Vibration and Shock Setup

i 7 o

20

P e

o i ” . e s 7 e T T T e - Ty y B



W

LD

NASA
$-72-20359

TR T R T R T T T s TR s S AT R - BEERE G A, & .

- Ty T g =7 s =5 .,7.17!;‘,""?‘__*;‘,»):5__&,_'\ g
t - £

¥

i

o ot i S o e At S

T T ) e A

o

e T

PR T

[

1 G b R STk D SRR R R B A BRI S A

Figure 13 Closeup of EPS on Vibration

Test Fixture, 'X' Axis

21

Tt o e e s a e ey e ik bl B i e e U E e S e g M it

TR YR

i i S o

R,

. TR anad



e R B R G T

vibration and Shock

Figure 14 EPS Mounted for 'R' Axis




EFPS~695

The temperature results from the qualification test agree
closely with those from the Engineering Test Unit test, and
show that the operating temperatures for hot ox cold orbits
are satisfactory and do not exceed the predicted wvalues.

For test case 4, survival in 'hot' orbit, which is not con-
sidered an operational requirement, the test results are
acceptably below the survival limits placed on the instrument.

The results of the functional tests (Appendix B} show no
change in the test unit's operating characteristics either
during or after thermal/vacuum testing, and the test is
considered to verify the ability of the EPS to satisfactorily
meet its performance requirements in the thermal/vacuum
environment.

EMI Test

The test article was tested to NASA EMC-P-EBS-003. A
report on this testing was generated (EMC-R-EB8§=003) and
is included as Appendix D of this report. The instrument
is considered toc have satisfactorily demonstrated its
ability to meet the specification requirements placed upon
it. )

Acoustic Test

Photographs of the test setup are shown in Figures 6 to 8.
Figures 20 and 21 show the spectrum shaped for the 'maximum
aerodynamic pressure' run. Figure 22 shows the spectrum
shaped for the transonic buffetting. Figure 23 shows the
data taken during the actual °® maximum aerodynamic pressure’
test run.
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Subsegquent to the acoustic exposure, visual examination of
the instrument revealed no surface or structural damage of
any kind attributable to thz test environment. The post
acoustic functional test results show no change in the instru-
ment's operating characteristics, and the test verifies

the ability of the EPS to satisfactorily meet its opera-
tional and performance requirements after exposure to the
acoustic environment.

Shock Test

Accelerometers were mounted to the test article prior to the
commencement of the shock testing, and Figure 13 shows the
location of these accelerometers. Thelr purpose was
primarily to monitor the response of the instrument to

the increased 'R' axis random vibration levels, however, by
placing them on the instrument at this point in time allowed
the monitoring of the shock responses of the unit also.

These responses were recoxded and included in this report

as follows:

Figure Direction
24 to 28 +X Axis
29 to 33 ~-X Axis
34 to 38 ~T Axis
39 o 43 +7 Axis
44 to 48 +R Axis
49 to 53 ~R Axis
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Examination of the input shock response spectra shows that
they are all outside of the test specification in a number
of areas. All of the input spectra are above the test
specification up to 100 - 120 Hz freguency, with the +R
axis béing also over in the ranges of 1500 - 2000 Hz and
3000 ~ 3700 Hz. The ~R axis is above the test criteria in
the rarge 3100 - 3700 Hz.

The test inputs are below the test criteria in the following
areass

+X axi.s 430 - 750 Hz, 850 - 1900 Hz, 4000 - 6000 Hz
~-X axis 430 - 2100 Hz, 4000 - 5500 Hz

~T axis 850 ~ 2700 Hz, 3400 - 6200 Hz

+1 axis 430 - 750 Hz, 900 - 2700 Hz, 3300 - 6800 Hz
+R axis 400 ~ 1200 Hz

-R axis 450 -~ 1400 Hz

However, it is felt that these input response spectra repre-
sent as good a test input as could be achieved with the

equipment available to perform this test in Building 49.

Studying the responses of the vibration isolated electronics
package to the input shocks shows a considerable amount of
isolation of the input, particularly when compared with the
response measured on the baseplate accelerometer, which

is not isolated from the input.

Visual examination of the test article indicated no damage
or failure that would prevent the unit from meeting its
performance or operational reguirements. The unit was again
visually examined after the bench drop test, with the same
result.
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The post shock functional check disclosed no changes in the
instrument's operating characteristics, and the test is
considered to verify the ability of the EPS to satisfactorily
meet itrs operational and performance requirements after
exposure to the shock environment. .

Vibration Test

The accelerometers attached o the instrument prior to the
shock test were used to monitor the responses of the instru~
ment to random vibration inputs. Responses to ginusoidal
vibration input were not recorded. Though required
primarily to monitor responses to increased ‘R' axis
vibration levels; the accelerometers were also used to
record the '¥X' and 'T' axis responses.

As noted under QUALIFICATION TEST, Vibration Test; the
'X' and 'T' axes were run first, followed by a functional

check. The input and response data for the 'X' axis is
given in Figures 55 to 64, and for the 'T' axis in
Figures 65 to 74. Data from the functional test is
included in Appendix B.

Visual inspection of the test article after the vibration
led to the generation of DR EPS5-0087 regarding the 'O-ring'
seal. It was considered that the cause of the seal coming
loose was due to heavy handling rather than the testing,
and the seal was rebonded to the mounting flange of the
instrument. No other evidence of damage that would affect
performance or operation was found. The functional check
showed no change in the data or the instrument's operating
characteristiecs.
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As mentioned earlier; the 'R' axis random vibration was run
in 6 segments (Figure 54). The input spectra and response
data from the instrument are shown in Figures 75 through 134.

Visual examination of the instrument after the 'R’ axis
vibration revealed no evidence of damage that would affect
performance or operation of the instrument. The functional
test disclosed no change in data or operating characteristics
of the EPS. Data from this functicnal test appears in
Appendix B.

Humidity Test

Visual examination of the test article after completion of
the humidity cycling disclosed some ‘staining' of a screw
and wagher uged to mount the top plate of the instrument

to the top slice of the electronics package, and some small
areas of thermal control paint were 'hubbled' where moisture
had penetrated under the paint skin. These flaws are
mentioned in DR EPS-0089 which was generated at this time.

During the functional test, certain data was .out of
specification.

o Medium voltage ADC, 1.0, 2.0, 3.0, 4.0 and 4.8 Vdc
input voltage: output veltage checked low.

o Discriminator reference monitor checked 2,365 vdc
should be 3,0 = .02 vdc.
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DR EPS~0090 was generated to cover these digcrepancies. The
test unit was placed in a vacuum of 70 microns or lower and
allowed to remain overnight. The functional check was then
repeated and all data was found to be within specification.
Data from the initial functional check is included in
Appendix B, and from the final checkout is included on the
DR (see Appendix E of this report).

The 'staining' of the screw and washer and the bubbling of
the paint were not considersed tc be problems that would
affect the operational or performance characteristics of

the instrument. The out of tolerance condition noted during
the functional test was demonstrated to return to an in~
tolerance condition as the instrument dried out. It is
therefore considered that the test verified the ability of
the EPS to satisfactorily operate in a space environment
after being subjected to humidity.
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TEST SUMMARY SGHEET

ITEM: EPS QUALIFICATION TEST UNIT SHEET 2 OF 2
PART NOQO. : SEC39106425-301 SER., NO. 1001
QUAL TEST PROCEDURE REFiNPAGES
LEQ DOCUMENT EPS~503 THIS REPORT TEST RESULTS PASS |FAIL | DATE REMARKS
TEST PARA, DATA | SETUP 19872
Functional Test 2.9 See Data Sheets X 2-2 Data recorded on
Data Sht 6 by error
Acoustic Test 2.10 Seae Test Data X 2=
to
2-8
Functional Test 2.11 See Data Sheets p.4 2-9 Recorded on Data
Sht 10
Shock Test 2.6 See Test Data X 2-9
Functional Test 2.7 ‘ { See Data Sheets X 2-10
Vibration Test: 2.4
X' g 'T' Axis 2.4.11 See Test Data X 2-10
Vibration to
2.4,23
Functiconal Test 2.5 See Data Sheets X 2-11 | Recorded on Data Sht. 2
'R' Bxis Vibra- | 2.4.1 See Test Data X 2-14
tion to
2,4.9
Functional Test 2.4.10 See Data Sheets X 215 | Recorded on Data Sht. 4
Humidity Test 2.12 X 2-18
to
2-23 .
Functional Testk 2.13 See Data Shects X 2-23 | Recorded on Data
& DR EPS-0090 to Sht. 13 & DR
2-24 | EPS~0090

CAQ=TaN
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TEST SUMMARY SHEET

ITEM: EPS QUALIFICATION TEST UNIT SEEET 1 of 2
PT. NO.: SEC392106425 SER. NO.: 1001
QUAL TEST PROCEDURE RﬁyiﬂPAGES
LEC DOCUMENT EPS-503 THIS REPORT TEST RESULTS PASS |FAIL | DATE REMARKS
TEST PARD. DATA | SETUPR 1972
Acceptance Test 1.1 X 1-19 |Completed prior to
(LEC Document to {Qual. Testing
EPS-489 i-21
Functional Test 2.1 Not run-Accept Test
lass than 1 week
previous.
Thermal/Vacuum 2,2
Tasts
Functional Test [ Z2.2.5 See Data Sheeis X 1~-21
Test Case 1 2.2.7 See Temp Curve X 1~24
Functional Test 12.2.15 See Data Sheets X 1-24
Test Case 2 2,2.18 See Tamp Curve X 1-25
Functional Test (2.2.21 See Data Sheet X 1-25 |Power loss (756 to 082H
in Bldg 33-Did not af-
fect test or data
Test Case 3 2.2.23 See Temp Curve X 1-25
Functional Test [2.2.27 Spe Data Sheets X 1-25
Test Case 4 2 2 28 See Temp Curves X 1-26
Functional Test -3 Sée Data Sheets X 1-26
EMC Test (Per
NASA Doc. EMC-
Functional Test {2.8.1 See Data Sheets X i-28 {Data recorded on
pbata Sht 5 by erroxr
EMC Test 2.8.2 X 2~1

$69~5d4
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“ Predicted Temperature

Measured Temperature

Test
Case
Electronics Detectors Electronics Detectors
1. Cold Orbit- +2.2°C ~17.8°C +5.57°C -16.5%¢C
Operating (+36°F) (0°F)
2. Cold Orbit~ ~43.1°C ~50°C -27.08°C -~38,32°C
Standby (~42°F) (~58°F)
(Heater Power
Only) ,
3. Hot Orbit~ +22.2°C +7.8 +o +11.22°C -6.48°C
Operating ° ~7.8°C
(+72°F) (+46 to +18°F)
0°C (32°F)
Mean
4., Hot Orbit- +40.6°C +35.,6°C +46.52°C +40.27°C
Survival (+105°F) (+96°F)
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EPS-6395
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EP5-695
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EPS~695
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EPS-~695
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EPS-695
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EPS-695
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EPS-695
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EPS-693
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BEPS—~-685
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o EPS~-695

SLASDR ~  EPS-1R ELECIRONFRUTOM SPECT. TEST TALZ1G0. TIMS SEITE (HH-MIN-5EX] ° 17 22°2A.0000 TO 17 22 12.0000
LOR-FASS FILYE thD igoo @ STANDARD LEYIAYION, 2. 56u7 DATE PROCESSED ., ... 2HFEBTT
REML STOD. RROH. ... SZELRS VEBHRATION 1ENT Hix 60X INPUT TAPE MBBRR.. .
FELTER BANDRIO, .. 51071
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YERTHCAL pOALE FACTUR UnBD.  TRUS VALLE = VALLE shOwx* X 10800

10 { H IR M T

Lo 1

o]

{*
e 1T
oy

e ST | e B
jL‘ i - ot !
£ b i il
5 ! ; N
7 i | |- b
[ WA e e
Wit | IR
! e
8,01 frmd x r L : JLJTM SRR R AR .
f ; B e et o e et -
= P s P B
T T L
:f fiij e
l -:‘f‘“--
S
i!
soews i
1]

35 1200 100s0
PREQUENCY ¢HERTE)

g rmy o= 2.57 PADR %,

Figure 131 Electronics Package, 'R' Axis
Response to Input of Figure 130
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EPS-695

KEMMDR »  EPA- 2 ELBUTRON PRITOR APRCT . kST CALTIRDG. Tive! SLECE CRE<MIN~AX) TEY 22 28 DOOO T 1Y 22 47,0600
Lery=rARS FELTER SSED L O STAMDMHE DEVIATHGN, . 1303424 TDATE PRICESSEDY L. 5k BT -
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to Input of Figure 130
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EPS-695

BENLOR =  EPS«YR RIECTRON/PROTON SPHECE, TENT CALEXL 8 TIME SLICE (HA-M1h-560) 17 22 20,0000 TO 17 22 32,0000
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¥Figure 133 Electronics Package, 'X' Axis
Response to Input of Figure 130

150



EPS5-695

TIME KLICE (H-MiN-sB0r 17 22 24:0000 10 3T 22 32,0000

EPL 3T FLECIRON/PROTON SPECY. TEST CAl3d0.8
- Lo -BATE PROCRSMUL ..., ZSFEBIY
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Figure 134 Electronics Package, 'T' Axis
Response to Input of Figure 130
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EPS—~388

PRECEDING PAGE'BLANE NOT FILMED
DATA SHEET 1

FUNCT IONAL TEST

{1} Vvisual inspection

\Qﬂ
ey 772
Insp. Datle
(5) Detector Plate Temperature
. '?ackage .
Rosemount Temperature Detector Plate
Temperature Monitoxr Temperature Elapsed
Value Valve Monitor Value  Time e
2.2.35%C 25.3__°c 23.9 cc O M JUS
/9.5 C 23.9 Q0.8 /L8 /5 ire
o
[ocle & 23, C 20. ¥ (3¢, /9'9c
(9. & R3.2 R & {3y QoiRc
1/19/22
Date
{6} Heater Power
Measured Value Acceptable Value
27:.54V0C +275:’.05Vc‘1c —
\«‘:?@ | = 1$~772
Insp. . Date
{7} Medium Voltage Heater Current
Measured Value Acceptable Value
) ma 10 £ 5 mA |
;%f?? - a
3N\ I~ (%~ 7L
Precedmg pageshlank



DATA SHEET 1 (Cont.)

{8} Electronic Power

Measured Valus

27, 45VDC

Acceptable Valye
. 427.5 % 0.5 vdc

o zi5-72

insp. Date

{8) Medium Voltage Blectronics Current - . .ovosm_ees

Measured Value

5K na

{10) Detector Bias

Measured Value

27.58VDC

Maxinmuin Value

560 na
RN - j$~72
insp. Date

Acceptable Value
+27.5 + 0.5 vdc

igééf /'“/:%“;?Ei

Insp. Date

(11) Medium Voltage Detector Bias Current

Measurgd Value

2 - ma

Maximum Value
30 md .

i -
S

5y (-13-72

Insp. Date

22



EP5-489

DATA SHEET 1 (Cont.)}

{13) Medium Voltage ADC Checkout

Measured Acceptable

Reference Electrical Electrical

Input Unit Output Output Unit
Voltage Voltage Voltage
+0.025%0,001 vde o, o] G Vde +0.025%0.010 Vdc
+0.050%0.001 oYy 0.050£0.010
+0.100%0.001 093 0.10020.010
+1.000x0.001 WA 1.000+0.010
+2.000%0.001 /. 394 2.000£0.010
+3.00020.001 2,99 +3.000+0.010
+4.000%0.001 3.993 +4.000%£0.015

+4.900%0.001 4.877 +4.900£0.020

’{’ Z / ﬁj/m

Insp. D




{15)

Parameter

+5V Monitor
+8V Monitor
-8V Monitor

+25V Monitor
+350V Monitor

~ =15V Monitor
~5V Monitor
Disc Ref Mon.
+5V Monitor
+8V Monitor

- =BV Monitor
+25V Monitor
+350V Monitor
~15V Monitor

" ~5V Monitor

" Disc Ref dMon.

(16)

Heater

DATA SHEET 1 ({Cont.)

Prime
Frame

e

W oW oWw W w o ww Wy W

Electronics

Detector Blas

EPS-488

Medium Voltage Housekeeping Parameter Checkout

Measured ‘Acceptable
Engineering Engineering
Unit Output Unit.Value
5. it vde  +5.00%0.25 Vdc
&.1358 +8,10%0.15
=& 181 -8.15%0,15
25658 +25.50£0,75
3¢6.33 . 4350.%15.
- /6. 016 "j ~15.0+1.0
- S.gof | - -5.25%0.25
L.995 +3,00%0.,02
5. 411 +5,00+0,25
§.135 +8.10%0,15
~&, 166 -8,15%0.15
A5 G X +25.50%0.75
3. 33 +350.%15,
-15.993 -15.0%1.0
-~ 5.¢of ~5,25%0. 25
3000 +3.000%0.02
# gps- o6l rx .
PR 1/15/ 2
Insp. Date

Actual Value

Acceptable Value

A5.37 £25.0 = 0.5 Vac

25,006 +25.0 * 0.5 vdc

25,040 +25.0 % 0.5.vde
S T

=T ) / // 5/ 2

Inspr ~ Daté :

24


http:3.000�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

EPrsS~489

DATZA SHEET 1 (Cont.)

{(17) Low Voltage Cuxrent Consumption

Carrent Sink Measured Current Acceptable Value

78

Heaterx Pﬁ),«;ﬁ ma 10 = 5 mA
Electronics LYW ma < 560
Detector Bias Al A ma < 50
™,
(15> 1 /9/%2.
Insp. " Date’
{18) ILow Voltage Housekeeping Checkcut
Measured
Prime Engineering Acceptable
. Parameter Frame . Unit Output Value
+5V Monitor A 5./l vac +5.00:0.25 Véc
+8V Monitor A £ /126 +8.10%0.15
~8V Monitor A -8 /60O -8.15%£0,15
+25V Monitor A A5, 558 +25.50+0,75
+350 V Monitor a 240,33 +350,+15.
~15V Monitor A ~ /5, 950 ~15,0%1.0—
-5V Monitox A - &, 355 ~5.25%0,25
Disc Ref Mon. A R.GGH +3.0020,02
+5V Monitor B L +5,00%£0.25
+8V Monitox B g 126 +8.10£0.15
-8V Monitor B -§./60 . -8,15£0.15
+25V Monitor B 25 588 +25,50£0.75
+350V Monitor B 34633 +350,%15.
~15V Monitor B - | 5,957 ~15.0:1.0 —
-5V Monitor B - 5,395 -5.25%0.25
Disc Ref Mon. B 2,00 +3.00x0.02
«
= 1005/ 2
Insp. Datéd '


http:3.00�0.02
http:5.25�0.25
http:25,50�0.75
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

(19}

(20)

DATA SHEET 1 (Cont.}

actual Value

EPS~-483

Acceptable Value

Heater s 99 GF +30.0 £ 0.5 Vdc
Electronics 29. 97 +30.0 % 0,5 Vvdc
Detector Bias So, i ... +30.0 ¢ 0.5 véc
EB‘
. - z/}2/5£‘
Insp. Date

High Voltage Current Consumption

Current Sink Measured Current Acceptable Current
Heatex | 7 © ma 10 % 5 mA
Electronics gfj G5 s <5607
Detector Bias ' a2 i < 30
. 7 . —;:;‘
R //3?/%A
Insp. Date’

26



EPS5~-489

DATA SHEET 1 (Cont.}

(21) High Voltage Housekeeping Checkout

Parameter

+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor

—-15V Monitor

-5V Monitor
Disc Ref Mon.
+5V Monitoxr
+8V Monitox
-8V Monitor
+25V Monitor
+350V Monitor
-15V Monitor
-5V Monitor
Disc Ref Mon.

Prime
. Frame

i

Wow W oW oW oW owow o e

Measured
Engineering Acceptable
Unit OCuiput Value,

5 /1 vde  +5.000.25 Vdc

8. /35 . 48,100,315
~ 8, 137 ~8,1540.15
A5 588 . 425.50%0.75
3633 .  +350.%15.

'-\‘.\: ”} B
=027 @%ﬁfq -15.0%1.0
.-"5“(57//? - ....5‘&25-.;_.0’25

2775 +3,00%0,02
nry +5,00%0. 25
B 5 +8.10%0.15
-9, /87 -8.,1520.15
25, GH 2 4+25,.50%0.75
246:33 .. ., +350.%15.
~JC ORGSR ~15.0%1.0
-5.¢17 ~5,25%0,25
2,995 © +3.0020.02
115/ 72
Insp. Date/ ’

27


http:3.00-0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:25.50�0.75
http:8.15�0.15
http:5.00�0.25

EPS~489

DATA SHEET 1 (Cont.),

(22) Temperature Measurement

Prime Measured Acceptable
Parameter Frame Value Limits

Package Temperature Monitor A 23,3 °C t::::><::::::
Package Temperature Monitor B 25, 4 5 ><

Detector Plate Temperature A 20,72 Y 61°F to 75°F

Monitor > 16°C to 24°C
Detector Plate Temperature B A6, 72 ! h '
Monitor '

//?@4%2
te /

Da

(23) Detector Leakage Current Test

Measured . Maximum
EPS Engineering Acceptable
Channel Unit Output . Value
A 124 pyA 1.0 pA
B 377 2.0 Ui
¢ 1,969 " 2.0 pA
D . , B 5T ) 2.0 pA
E e 5516 2.0 pa

/17 /22

- Date

it



EPS-488

DATA SHEET 1 (Cont.)
124) Detector Resoclution Test

Messured Masimum

Eﬁs Engineering Acceptable
Chagnel Unit Output - Value
A 7 keV  50. keV
B (& 50. keV
C (715 ‘ 5&1 }A{av
1) /2.5 ~ 50. keV
E G B 50. keV
W\ /fre/a,
Insp. Paté

{27y Electron 1, Electron 2, Electron 3, Electron 4,
and Proton 6 14 pulse data accumulation test

EPS Measured Acceptable
Channel Threshold Count Count
A £l /¢ 14 oxr 16
- B E2 /¢ 14 or 16
c E3 1274 14 or 16
D B4 1274 14 or 16
E -P6 /ef 14 or 16
s /22
Insp. Date

29



DATA SHEET 1 (Cont.)

EPS~489

{(28) Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
14 pulse data accumulation test

EPS,

Channel "Threshold

A

s I o B BV

Pl
P2
P3
P4
‘PS5

Measured Acceptable
Count Count
/q/ 14 or 16
pl7d 14 or 18
{
yi74 14 ox 16
L
g 14 or 16
s " 14 or 16
i“?r.
AV }//?/795
Insp. . Date

(30) Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6

EpPS

2046 pulse data accumulation test

Channel Threshold

A

A
c
B
E

El
B2
E3
"E4
P6

Measured Acceptable
Count
2054 2032 oxr 2048
2ods 2032 or 2048
,2013;;?\ 2032 or 2048
2032, 2032 or 2048
RoBE 1 2032 or 2048

& 1hs/o2

. Insp. Date



{31) Proton 1, Proton 2,

DATA SHEERET 1 (Cont.)

EPS-489

Proton 3, Proton 4, and Proton 5

2046 pulse data accumulation test

EPS
Channel

A

B
C.
D
"

" Threshold

Pl
P2
P3
P4
P5

Measured Acceptable

Count Count
2032 2032 or 2048
RO D 2032 or 2048
2032 2032 or 2048
RA03 2> 2032 or 2048
20D 2032 or 2048

Z: ///2/7,2

Insp. Daté

(33) Electron 1, Electron 2, Electron 3, Electron

Proton 6 262,142 pulse data accumulation test

EPS
Channel

A

m o 0w

Threshold

Bl
E2
E3

- E4
P6

4, and
Measured Acceptabie
Count LCount
200,09 260,096 or 262,144
262 JJtf 260,096 or 262,144
260,096 260,096 or 262,144
Qéo 096 260,036 or 262,144
,;J/;,-g p 96 260,096 or 262,144
f
T .
&
S z//?/zz
Insp Date

Lo
et



DATA SHERT 1 (Cont.)

EpS-489

(34) Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

262,142 pulse data accumulation test

EPS
Channel

A

WMo O w

Threshold

Pl
P2
P3
P4
P

Measured Acceptable
Count Count
G0 076 260,096 or 262,144
/
L0 OFL 260,096 or 262,144
7
260,06 260,096 or 262,144
606,676 260,096 or 262,144
260,096 260,096 or 262,144
/o :
NS
N e,
Insp. Date !

(36) Electron 1, Electron 2, Electron 3, Electron 4 and

Proton 6 33,554,430 pulse data accumulation test.

EPS
Channel

A

Mg 0 W

Threshold

EL
E2
E3
"E4
P6

Measured
Count

33 294,288 33,292,288

o

33 292,289 33,292,288

' 39 — 33,292,288

B3 292 I8 33,292,288

Vil

Acceptable
Count .

33,292,288

/A’?/;?..z

or 0O
or O
or O
or 0
or O &

Insp.

32

Daté

[



DATA SHEET 1 (Cont.)

{37y Pxoton 1, Proton 2, Proton 3, Proton 4, and Proton 5
33,554,430 pulse data accumunlation test .

EPS Measured Acceptable
Channel Threshold Count Count
A Pl 33 292 258 33,292,288 or 0
7 ¥
B B2 B3 g 83 33,292,288 oxr O
C P3 23 267 29% 33,292,288 or O
P L
D P4 7 23,292,288 or O
B 5 33 292 28¥ 33,292,288 or 0
AT ‘
” .
1R
AN f/;?/,?,;k
Insp. Date

"33



DATA SHEET 2
THERMAL CYCLE TEST

(40) ‘Temperature Transition to +102°F = +38.3°C

Package .
Rosemount Temperature Detector Plate
Tenmperature Monitor Tempeyraturs
Value Value Monitoxr Value
19.¢°C °C L3.5°% e pp.7 e
37 wB=F 335, . 35,7
25 3.7.7 35,6
U “i,; ~'
22,7 é&a@\/ BL.0

BP3-489

- RS-
b, s
Elapsed
Time _
[ Bin, 2202
Hmiflmm_ 238
& O 23
OT,

v /-18-72

Insp., Date

(42) Repeat steps 6 through 37 at -+102 = 10°F.

{6) Heater Power

Measured Value Acceptable Valus
o~
275 - +27.5 = 0.5 Vde

\Wr [~ RO-7~

Insp. Date

(7} Medium Voltage Heater Current
Maeasured Value Acceptable Value

] yne. ma 10 = 5 ma

ST
N (-20-7/

Insp. Date

34



DATA SHEET 2 (Cont.)

{8) Electronic Power

Measured Value Acceptable Value
2.7 o G $27.5 £ 0.5 vac
i ' IR ‘
f/t?o/?}—
Datel! °
(9) Medium Voltage Elcctronics Curxent
Measured Value Maximum Value
T Jéf‘ ma 560 ma
LN
Lo 30]5x
Inspi=y Date ! !

(1D;\\ba§3ffcr Bias
Meastred Value Acceptable Value
\ +27.5 z 0.5 vde

)@AL ?(a,lé TMM F) 3 25 OClns-p. - Date

-

T {11) Medium Voltage Detectoxr Bias Current
E

Measured Value

imum Value




(13)

EPS—~489

DATA SHEERT 2 (Cont.)

!

Medium Voltage ADC Checkout

Reference
Input
Voltage

+0.025%0.001 Vdc

+0.050%£0.001
+0.100x0.001
+1.000%0.001
+2.000:0.001
+3.000x0.001
+4.00020,001
+4.900%0.001

Measured Acceptable
Blectrical . RBElectrical
Unit Output Output Unit
Voltage Voltadge
L0/ 9 vdc +0.025%0.010 vdc
. O 44 0.0500.010 '

0.100£0.020
1.0090%0.010
2.000+£0.010
+3.000+0,010
+4.000+0.015
+4.800:0.020

| —2.0 =) 2

Insp. Date

36



EPS-489

DATA SHEET 2 .{(Cont.}

"{15) " Medium Voltage Housekecping Parameter Checkout

Measured Acceptable
- Prime Engineering Engineering
Parameter Frame  Unit Output Unit Value
+5V Monitor A _&./%57) vde  +5.00:0.25 vdc
+8V Monitor A L. 165 - 4+8,10+0.15
-8V Moni tor A g. 2718 ~B.1520.15
+25V Monitor A 2567 % +25.50%0.75
+350V Monitor a Nl . 4»35{3.&15.‘/;’?:/?; O£
~15V Monitor A - /'5‘.%6 A -15.0%31.0 Peare sEm 7 ESEC
~5V Monitox A — g VT ~5,25%0,25
pisc Ref Mon. A 2.995 +3.0020.02
+5V Monitor B VAW +5.0020.,25
+8V Monitor B X685 +8,10%0.15
~8V Monitor B 8.199 ~§.71520,15
+25V Monitor B S .78 +25,5020.75
+350V Monitor B 2 Y 23 +350.215.
~15V Monitor B -8 Bl 4 ~15.0%1.0
Z5V Monitor "B T ¥3L ~5,2540,25
Dis¢ Ref Mon. B 3. o0s - +3.000%0,02
e, _
b2l Y 20/72
Insp. ™ Date
(16) ’ Actual Value Acceptable Value
Heater 285 37 +25.0 = 0.5 Vdc
Electronics AN~V +25.0 £ 0.5 Vde
Detector Bias Vvl +25.0 = 0.5 vdc
k§: Ao § Ladion Qi e for
Inso. Daté ’

e )


http:3.000�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10+-0.15
http:5.00�0.25
http:3.00�0.02
http:5.25+0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00+0.25

DATA SHELCT 2 {Cont.)

{(17) Low Voltage Current Consumption

Current Sink Measured Current hocephtable Value
Heater . - *7 et ma 10 + 5 mA
Blectronics ST ma < 560
Detector Bias o~ ma < 50 _
- 5 B
fabr Porae 3 Gl G, YA
\‘:ﬂ-‘“‘; .
insp. pate ¢/ 7

(18} rLow Voltage Housekeeping Checkout

Measurad

Prime Engineering Acceptable
Parameter Frame Unit Output value
+5YV Monitor A 5, ,!{,Z/ vde +5.00+0.25 Vdo
+8V Monitor A S j +8.10£0.15 -
-8V Monitox A -8 209 ~8.15£0.15 738 &i@(e 5
+25V Monitoxr A 20 474 425.5020.75 0T
+350 V Monitor A 20U L¥3 +350.515, ﬂ;f*‘;_*iizzw
~15V Monitor A ~A 55, ~15.0%1.0 —
~5V Monitor A ~& 33 ~-5.25%0,25
Disc Ref Mon,. A 29585 . 4+3.00+0.02
+5V Monitoxr B a4 +5.00%£0.25
+8V Monitor B 5. ,85 +8.10£0.15
-8V Monitor . B —7 193 . -B.15%0.15
+25V Monitor B 2 S EGL +25.,5020.75
+350V Monitor B Doh 243 +350.%15.
~15V Monitox B s $ IS ~-15.0+1.0 —
-5V Monltor B ~& ¥33 ~5.25%0.25
Disc Ref Mon. B '3@64’?“,_ +3.00£0.02

- F e
&« " ;/ w/f'f 2
Insp. pate ° /

38



DATA SHEET 2 {[Cont.)

(19} Actual Value ' Accepitable Value
“Heater 3&{?? © $30.0 £ 0.5 vdc
Blectronics 2. 77 A +30.0 % 0.5 Vdc
Detector Bias ﬂ ~F +30.0 = 0.5 Vdc
et Foned G Gg) |
f‘/ze /7::
inso. Date/

- (20} High Voltage Current Consumption

Cuxrent Sink Measured Curxent Acceptable Current
Heater 7 ma 10 * 5 ma
Rlectronics 2 o ez, < 560
Detector Bias o =F < 30°
el PoaeS Caudion 16
Wy deges Canten g )

f’/a/}’z,-
ate /

Trnanmn.



(21)

Parameter

145V Monitor
+8V Monitor
-8V Monitor
+25V lonitoxr
+350V Monitoxr
~15V Honitor
-5V Monitoxr
Disc Ref Mon.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitox
=15V Monitor
-5V Monitor
Disc Ref Mon.

DATA SHEET .2 (Cont.)

High Voltage lousekeeping Checkout

Measured
Prime Engineering Acceptable
Frame Unit Output Value
A é'./s’/’ vic  +5.00%0.25 vdc
A £,/68 +8.10%0.15
o NEY ~8.1520,15
a 26 782 ~oh25.5040, 75
A o At o) Maf‘f%m 350,215, P57 A0 s
A /g 023 f-:mﬁ \éh S15.0%1.0 —
A o S A B —5.25 0.25
A 27535 +3.00%0.02
B WA +5.00%0. 25
B 5 .17 ¢ 4+8.10%0.15
B &2z ~8.15%0.15
B 28,750 425.50%0.75
B 2L 2 3 +350.415,
. B — /., eod ~15.021.0 ~——
B —ST LS -5,25%0.25
B Z.000 +3.00+0.02
\"5{“;:\ l/ w/ 7%
Insp. Datgé

40
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http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15-0.15
http:5.0010.25
http:3.00�0.02
http:5.25�0.25
http:350.�15.9r
http:8-15+0.15
http:8.10�0.15
http:5.00�0.25

DATA SHEET 2 (Cont.)

EPS-—-489

(22) Temperature Measurement
Prime Measﬁred Acceptable
Paraneter Framea Value Liimits
Package Temperature Monitor A jE/,Z °Cc  92°F to 112°F =

Package Temperature Monitor B

33.3°C to 44.4°C

41

Detector Plate Temperature A 35 b
Monitor .
Detector Plate Temperature B 5357,4 t:::><::::j
Monitox
é£§§7 //{. /447,/
Insp. Date /
Nore: DET Rrs 6FF 5, KE77sss ,;f,e; puys
(23) Detector Leak.age Current Test D8 ks AFLUES T pRIECr
Measured Maximum
EPS Enginesring Acceptahbhle
Channel _Unit Output Value
A WEAas uA 1.0 pa
B 33 2.0 A
c L 9 XE 2.0 pA
D- /38 2.0 12
E . 432 2.0 pa
— . &;;{> é//?ﬁ//ijl’
JQQSF J%;f%Q . Cﬁaxéjﬁéqn Insp.



et ol B

EPS5-48Y

DATA SHEET 2 {Cont.)

PEYT PlArg Tapn® » 257°C DEY puvs 5FF

- (24} Detector Resolution Test R porrs grrcier I PET,
: Measured Maximum
EPS Engincering Accaptable
Channel Unit Output vValue
A [& kev 50. keV
B jO - 50. keV
C 7.5 56. keV
D Vi 50. keVv
E s 50. keV
5" Coutin e
g SIS T AL ALY wy )
/Q.g: £) & ez }/4L5//7j;/
- . insp. Date 7/

{27} . Blectron 1, Elec

and Proton 6 14 pulse

EPS .
Channel Threshold

A El

B E2

C E3

D E4

E R

tron 2, Electxon 3, Electron 4,

data accumulation test
Measured Acceptable
Count Count
e 14 or 16
Y 14 or 16
] e 14 or 16
a4 14 or 16
a4 14 or 16
oAy,
L2 /22 [72
Insp. Date

42



EPS-489

DATA SHERT 2 (Cont.)

{(28) Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
14 pulse data accumulation test

EPS Measured Acceptable

Channel Threshold Count Count
A Pl N or 16
B P2 1Y or 16

C P3 /¢ oxr 16 -
D r4 e oxr 16
B P5 /Y or 16

C 1)20 /72
Insp. Date !

{30) BRlectron 1, Blectxron 2, Electron 3; Electron 4, and

Proton 6 204% pulse data accumulation test

EPS Measured Accepbable
Channel Threshold Count
A “EL o3 2 2032 or 2048
¥:Y 2 po s 2032 or 2048
c B3 a0 32~ 2032 ox 2048
D "E4 : 2.0 32 2032 oxr 2048
B P6 2.0 32 - 2032 oxr 2048

_ézégﬁ | }//249/672”/.
v

Insp. Date



EPS—-4R9

DATA SHEET 2 {(Cont.)

(31) Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
2046 pulse data accumuiation test

EPS . Measured 'ﬁcceptable
Channel Threshold Count Count

A Pl 20 32 2032 or 2048

B P2 2.0 3% 2032 or 2048

C P3 20 32 2032 oxr 2048

D P4 2O T2 2032 oxr 2048

B P5 2O 32— 2032 or 2048
€A%
&) 1/0/77

Insp. Date ° i

{33) Electron 1, Electron 2, Electrxron 3, Electron 4, and

Proton 6 262,142 pulse data accumulation test

ERS Measured Acceptable

Channel Threshold Count Count
. El J &0 096 260,096 oxr 262,144
B B2 JE60 0% 260,006 or 262,144
C E3 2 L0 09§ 260,096 oxr 262,144
D E4 26> 0%4 260,096 or 262,144
B PG 242 674 260,086 or 262,144

-;J:\ // ,// .
lf20/ 72

" Insp. Date/ 7




{34) Proton 1, Proton 2, Proton 3,

DATA SHEET 2 (Cont.)

262,142 pulse data accumulation test

EPS
Channel

A

[=3 B w R T €Y

{(36) ZElectron 1,
Proton 6 33,554

EPS
Channel

A

B
C
D
B

" hreshold

Pl Abo 7L 260,096 or 262,144
P2 g40 ofL 260,096 or 262,144
P3 2to 094 260,096 or 262,144
4 260 oG4 260,096 or 262,144
P6 260 044 260,096 oxr 262,144
£A0
\\?é ’ 5/222’
Insp. Date /
Electron 2, Electron 3, Electron 4 and
430 pulse data accumulation test.
Measured Acceptable
Threshold Count Count
.E1l @) 33,292,288 or O
E2 /8 »?“;1?:\39 202,288 or 0 =
E3 o) ™ 33,292,288 or 0
- E4 23 292,2%Y 33,292,288 or O oy
P6 33 292288 33,292,288 or 0 ‘(}/
e / S/
W .o.{q-’“‘_'
S /,20/7(1 9
Insp. Date ' $~
N
H
3
Q

Measured Acceptable

Count Count

EPS-489

Protoen 4, and Proton 5




EPS-489

DATZA SHEET 2 {(Cont.)

(37) ©Proton 1, Proton 2, Proton 3, Proton 4, and Proton >

33,554,430 pulse data accumulation test

EPS Measured Acceptable

Channel Threshold Count Count
A Pl T 23,293,29% 33,292,288 or 0
B P2 23,292.28% 33,292,288 or ©
c P3 -33.292 258 33,292,288 or 0
D P4 Q 33,292,288 or 0
E PS5 233 502 >2F 33,292,288 or 0
p=—
J—20-72.

Insp. ] Date

46



L O™ o7

Roevised 1~13~72

DATA SHEET 2 {Cont.) ]

- -2
{(43) Temperature Transition to +2°F = -16.7°C
Package
Rosemount Temperature Detector Plate
Temperature Monitoxr Temperature  Elapsed
Value Value Monitor Value  Time
32 ' FE 4o zZ °C 2 Min. o439
L
0L 2 =~ 11, 2 ~ 194 Gp g JHTER
- 20.7 —15.9 —i2.6 /5 g rzios
~ 20,6 )5 D — 19,6 180 o /R3¢
) ~
—~ A0 b — g 1 218 /360
AN — 15 2eo Yrin (330

t30 /73

Daté

{45} Repeat of steps 6 through 37 at +2 * 10°F.

{6} Heater Power

Measured Value Acceptable Value —
27,52, #27.5, % 0,5 Vde
N [[2ef72
Insp. ~ Daté

(7) Medium Voltage Heater Current

Measured Value Acceptable Value

g\?f [ /onl7 2

206 O  ma 200 * 25 Y

47



EpS-48%

DATA SHEBT 2 {Cont.)

{8} Electroni¢ Power

Measured Value Acceptable Value
2744 +27.5 £ 0.5 vac
t i -
B //20f72
Insp. Date

(9) HMedium Voltage Electronics Cunxent -

Measured Value ’ Maximum Vziue
SS9 ma 560 ma
oy "
“\?igf fc/élﬁ;f?él
insp. Date

{10} atector Bias

Measured Value Acceptable Value
2. 7.5 5 +27.5 % 0.5 vde
/2072
Date
{11} Medium Voltage Detector Bias Current
Measuiea vValue Maximsﬁ Yalue
2.0 ma 3¢ ma )
ﬁ:‘“m
. 5 -_f?"? ' r
. 7 [ [20f72
Tnsn. Date

48



(13)

DATA SHEET 2 (Cont.)

Medium Voltage ADC Checkout

. Measured Acceptable
Reference Eloctrical Electrical

Input Unit Output Cutput Unit
Voltage Voltage Voltage
+0.025%0.001 vdce . 52_55\ vdc +0.025%0.010 Vdc
+0,050£0.001 , 04 ' 0.05040.010
+0.10020.001 0% 7 0.100£0.010
+1.00020.001 P 1.00020.0210
+2.000%0.001 /. 99 4 2.000%0.010
+3.00020.001 2.99/ +3.000£0.010
+4.000%0,001 3, 9R +4.00040.015
+4.900%0,001 4.887 +4.900%0.020

N Y zof7z
Insp. Date

49



DATA SHERET 2 (Cont.)

BPS-~489

(15) Medium Voltage Housekeeping Parameter Checkout
. Measured Acceptable
Prime Engincering . Engineexing
Parameter Frame Unit Output Unit Value
+5V HMonitor A 5063 vac  +5.0020.25 Vdc
+8V Monitor A ®.077 +8.10£0.15
~8V Monitor A —£.0%F ~8.15£0.15
+25V Monitor A Ny H27 +25.5010.75
+350V Moni.tor A 355, 85 +350.£15.
~15V Monitor A — . 025 -15.0%1. 0*@“"“
~5V Monitox a - 5332, ~5.25%0.,25
pisc Ref Mon. A 2. 98 +3,00£0.02
+5V Monitox B J,H7Z 5.0020.25
+8V Monitox B v$. 077 +8.10620.15
-8V Honitor B - 9583 ~8.1540,15 é
+25V Monitox B 25 H2.7 4+25,50£0.75 0
+350V Monitor B 345 3 4 +350.215, 9 .
-15V Monitor B — L. A2 ~15,.0%1.0 @ 53
~5V HMonitor B ~ 5,317 5.25:0.25 N
Disc Ref Mon. B 2GR 43,000%0.02 i
-
8 jzofre
Insp. Date
(16} Actual Value Acceptable Value
Heater 25,26 +25.0 £ 0.5 Vdc
Electronics 245.0]1 +25.0 = 0.5 vdc
Detector Bias 25102 +25.0 % 0.5 Vdc
‘ - &) —20:-72
y} ’ Insp. Date

50



DATA SHEET 2 (Cont.}

(17) Low Voltage Current Consumption
" Current Sink Measured Current Acceptable Value

Heater ]G 7 _ma 180 * 25 wA

EBlectronics »5_1'} g, ma < 560

Detector Bias Vﬂ.c‘)l oo ma <50 _

& 7 J— 20 ~72
Insp. . Date
{18) Low Voltage Housekeeping Checkout
Measured
Prime Engineexing Acceptable
Parameter Frame Unit Output Value
45V Monitor A 5, 05"3 vde +5.00%0.25 Vde
+8Y Moni tor A 5.06 7 +8.3040.15
~8V Honitor A ~R.0%3 ~8.15£0.15
+25V Monitor A 25,373 +25,50%0,75
+350 V Monitor A 345, 84— +350,£15. AN
-15V Monitor A — M. OF 6 »lS.D-l.Oﬁ%ﬁ%é? S "
-5V Monitor T A - N3G ~5,25£0,25 ° (n\.';
Disc Ref Mon. A 2. %89 +3.00£0.02 &
+5V Monitor B . 06L3 +5.00£0,25 H
+8V Monitor . B S.06 7 +8.10£0.15 N
~8Y Monitor B -2 697 . ~8.15%0.15 ~
+25V Monitor B 2.5.373 +25.50%0.75
+350V Monitor B 345, QL +350,%15.
~15V Monitor B ~ ]$,6G 3 ~15.0%1,0 —
~5V Monitor B -~ & B ~5.25:0,25
Disc Ref Mon. B 2.98G +3.00£0.02
&y 2002

51


http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.10-0.15
http:5.00�0.25

{19}

{20)

DATA SHEET 2 (Cont.)

Actual Value

+30.0

BP5-489
Revigsed 1-13-72

Acceptable Value

=+

0.5 vdc
+30.0 = 0.5 Vde
+30.6 0.5 vde

|-20-72

Heater S A

Blectronics 2.9 G7

Detectexr Bias 3o,
Insp.-

High Voltage Current Consumpition

Date

Current Sink Measured Current Acceptable Current
Heater 22N ma 225 % 25 mA.
Electronics 4G < 560
Detector Bias 20 < 30
-'\:{‘;:; B j = 2‘@ ~ 7 ‘l_
Insp. * Date
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(21) High Voltage Housckeeping Checkout

Paramelter

+5V Monitor
+8V Monitox
-8V Monitor
+25V Monitor
+350V Monitor
—~15V Monitor
-5V Monitox
_Disc Ref HMon.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
-~-15V Monitor
-5V Monitor
Disc Ref Mon.

DATA SHEET 2 (Cont.)

Prime
Frame

Wow W ww Wy Y

Measured
Engineering
Unit Output

5:65-3 vae

Acceptable
Value

+5,00£0.25 Vvdc

g.077 +8.10%0.15
~3.,12.2 ~8.15%0.15
Ly G2 +25.5020.75
24380 +350,415. -
—[6.065 ~15.0%1. @f“‘“
-4 . 343 —5.25%0.25
2. 983 +3.00%0.02
5, D63 +5.00%0.25
. 186 +8.10%0,15
~&,105 ~8.,15%0,15
26,427 +25.50£0.75
24y, 8 +350.%15.
—/E:092, ~15.0%1. o.{f}é/{
~5.335 ~5,25%0,25
2.95849 +3.00£0.02
e
‘3—{:4] J~20-22
Insp. - Date

F/OJ.:C,O?/

b

S



DATA SHEET 2 {(Cont.)

EPS-483

(22) Temperature Measurement
Prime Measurecd Acceptable
Parameter Frame Value Limits
Package Temperature Monitor A —(5 Y eC  -B°F to +12°F =
~22,2°C to ~-11.1°C
Package Temperature Monitor B Ay 47 .-
Detector Plate Temperaturd .Y ~19.649 ><
Monitor : -
Detectoy Plate Temperature B -G, 885 % ><
Monitor
—_—
7} 1/re/7 %
insp. Date’
(23) Detector Leakage Current Test
Measured Maxrimuam
EPS Engineering Acceptable
Channel _Unit Output Value
A 006 HA 1.0 pa
B - 2.0 ua
c . L OFL. 2.0 pA
D ' Lozs 2.0 A
E ol 3 2.0 ua
(A
%k : 4/ 7.0 / 7 b
Tnan. Daté



EPS-489

DATA SHEET 2 (Cont.}

{24) Detector Resolution Test

Measured Maximum
EPS Engineering Acceptable
Channel Unit Output Vaiue
A b eV  50. keV
B 4~ 50. keV
¢’ 47 50. keVv
D 7 50. keV
B 6.5 50. keV
=\
i‘\ *-.‘- {/%/7?/

Insp. Date.

(27) Electron 1, Electron 2, Blectron 3, Electron 4,

.@nd Proton 6 14 pulse data accumulation test

EPS - Measuxred Acceptable
Channel Threshold Count Count

A El ¥ 14 or 16

B E2 (6 14 or 16

c "E3 (¢ 14 or 16

D E4 {6 14 or 16

E PG (¢ 14 or 16

Insp. Date



(28)

DATA SHEET 2

Proton 1, Proton 2, Proton 3, Proton 4,

14 pulse data accumulation test

BEPS
Channel

A

oo w

=

Threshold

Pl
r2
P3
-P4
P5

{Cont.}

EPS-489

and Proton 5

Measured Acceptable
Count . Count
feb 14 or 16
Y 14 or 16
f%‘ 14 or 16
1 ¢ 14 or.16
¥ 14 or 16

’/cw/ Vil
Insp. Daté

{30) EBlectron 1, Electron 2, Electron 3, Electron 4, and
Proton 6 2046 pulse data accumlation test
EPS Measured Acceptable
Channel Threshold Count
A ~E1l 2032 2032 or 2048
A E2 20 4% 2032 or 2048
- C " B3 2o 3 & 2032 oxr 29548
D -E4 2o 3 & 2032 ox 2048
E P6 2-0 3 2 2032 or 2048
7 A
{42 1/10/7t
Insp. ™ Date

56



(31)

DATA ESHNEET 2

(Cont.)

2046 pulse data accumulation test

EPS
Channel

A

s S v B T v

Threshold

Pl
P2
P3
P4
P5

Measured
Count
203%
Zo S
Zo 32

Zo3 2
20 32

-
ot

(<
a"m..«...-»

Acceptable

-Count
2032 or
2032 or
2032 or
2032 or
2032 or

EPS~489

Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2048
2048
2048
2048
2048

oo /72

Insp.

Date

{33) PRlectyon 1, BElectron 2, Electron 3, Electron 4, and
Proton 6 262,142 pulse data accumulation test
EPS Measured Acceptable
Channel Threshold Count Count
A . El AL oFL 260,096 or 262,144
B B2 HE T sys 260,086 or 262,144
c E3 AREP oFL 260,096 or 262,144
b B4 RE JHY 260,096 ox 262,144
E P56 RED OFL 260,096 or 262,144
S /201
insp.

- Daté /



BEPS-489

DATA SHEET 2 (Cont.)

(34) Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
262,142 pulse data accumulation test

EPS Measured Acceptable

Chanpel Threshold Count Count
A Pl L0 075 260,096 or 262,144
B P2 ;Léo 75 260,096 or 262,144
C P3 260,096 or 262,144
D P4 260,026 or 262,144
E P6 260,096 262,144

1/29/77/

Date /[

(36) Electron 1, Electron 2, Eléctron 3, Electron 4 and
Proton 6 33,554,430 pulse data accumulation test.

EPS Measured Acceptable gl
Channel Threshold Count: Count

A _El 53,292, 2¢§¢ 33,292,288 ox O

B E2 fm 33,292,288 or O

c £3 o 33,292,288 or 0

D . E4 33,259 2V ¥ 33,202,288 or 0

E P6 33 25 %,/Xg 33,292,288 or 0

(A e

Insp. Dat 7

F i




DATA SHEET 2 (Cont.)

(37) Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulse data accwaulation test

EPS . Measured Acceptable
Channel - Threshold Count Count

A Pl 93042 288 33,292,288 or 0

B p2 33,392,275 33,292,288 or 0

C P3 33,247,2¢¢ 33,292,288 ox 0

D P4 33,1?7—3}5’5’ 33,292,288 or 0

E P5 37 242,2 %8 33,292,288 or 0

- [ 11

Tren Nate K

59 .



DATA SHEET 2 {(Cont.}

BPS—~488

' : ?3.
(46) Temperature Transition to +102°F = +38.9°C 44 5
. Package .
Rosemount Temperature  Detector Plate "
Temperature Monitor Temperature  EBlapsed ,gmﬁflgﬁ
Value . Value Monitor Value Tine
=9, 8 33.5  °C =7, 8 °C & Min. /620
ho,7 473 4i,7 45 *’7"3’?Q
35,7 2.6 ho . G /DQ? €0
£ . ’
=X [~20- 7
insp. Bate
(48) Repeat of steps 6 through 37 at +102 % 10°F.
{6) Heater Power
Measured Value Acceptaéle Value
27, =0 +27.5 £ 0.5 Vde
/5\3\ - LS
Insp. bate

(7) Medium Voltage Heater Current

Measured Value Acceptable Value

t) ma 10 £ 5 pA

60



BPS-489

.DATA SHEET 2 (Cont.)

(8) Electronic Powelr

Measured Value Acceptable Vaiue
27.4 % +27.5 % 0.5 Vac
- v A — QL@‘”i?z“
559\ [ .
insp. Date

(8) Medium Voltage Electronics Current

Measured Value - Maximum Value’
15 ma 560 mA -
I’& . -
faw\' /.’ 2_@»“'72._-

Insp. Date

Detector Bias

Meastzed Value aAcceptable Value
\ +27.5 £ 0.5 Vdc

Date

(11} Medium Voltage Detectoxr B4 _
Measured Value P Maximum Velue
:;?3 30 mA
Q@ﬂ 7100 Of——
lnsp,

£ Pt S Caytn

61




EPS~489

DATA SHEEY 2 {(Cont.}

-{13) THedium Voltage ADC Checkout

Measured hcceptabl
Reference Plectrical Llectyrical
Input Unit Output Output Unit
Voltage Voltage Voltage
+0.025%0.001 vdc ' O/ ¢ Vde +0.025:0.010 Vdc
+0,05040.001 . O 0.050£0.010 '
+0.100£0.001 L 0G 7 0.10040.010
+1.00020.001 L 39 7 - 1.000£0,010
. ) .
+2.000£0.001 [ 229 2.000:0,010
+3.000%0.001 3. 000 +3.000%0,010
 +4.000£0.001 2.9¢8 +4.00040.015
+4.900%0.001 g owe7 +4.90040,020
B [~ 2o ~7 <.
Insp. Date

62



-DATA

SHEET 2 {Cont.)

EPS-489

{15) Medium Voltage Housekeeping Parameter Checkout

Prime
Parametex Frame
+5V Monitor
48V Monitor
-8V lonitor
+25V Monitor
+350V Monitol
-15V Monitorx
~5V Monitox
Dis¢c Ref pon.
+5V Monitox
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
=15V Monitor
-5V Monitor

eI R Rt e A v N = BT T e - R

pisc Ref Mon.

(16)

Heater .
Blectronics
Deteckor Bias

S L ®
Caoiint

Measured
Engineering
Unit Output

< Acceptable

Engineering
Ur:it Value

5,141 vdac +5.00%0.25 vdc
8. {63 +8.10%0.15
—§. 215 ~8,1540,15
T . 696 +25,50£0.75 .
. %ZLZS £350.+15. D“’E_B‘w o$%
_ Wb Poge 5
—~ ] 5089 ~15,021.0 — Chced ic1m
— &Y ~-5.2520.25
2.99% +3.006%0.02
oy +5,00%0.25
L, (65 +8.10%0. 15
—~ 8 s ~8.15%0.15
2 5. 4L% +25.50%0.75
- b 2 L, +350.%15.
_ 5 9K7 ~15.0£1.0 —
— 5. 434 ~5.25%0.25
Z . 000 +3.000£0,02
A ) 20-7%
Insp. bate

Actual Value

Q_fT:?3"7

2.5.60
e

Acceptable Value

i+

+25.0 0.5 vdc
+25.0 £ 0.5 vde
+25.0 * 0.5 vde

[~ 20-72

Date


http:3.000�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25,50�0.75
http:8,15�0.15
http:48.10�0.15
http:5.0.00.25

"DATA SHEET 2

(Cont.)

Brs-489

{17) Low Voltage Current Consumption

Cuxrrent Sink Measured Current _hcceptable Value

Heater 7 ma 10 & 5 ma

Electronics 6*%#%#— ma < 560

g‘:ectox Bias Tl g - ma < 50

ok [ 5 7 [~ 072

Clﬁutﬂj%L@'Wq Insp. Date

(18) Low Voltage Housekeeping Checkout
Measured
Prime Engineexing . Acceptable
Parameter Frame Unit Quiput value
+5Y -Monitox a £ 1% vaé +5.00:0.25 vde
+8Y Monitor A &, /55 +8.1020.15
-8V Honitor A ,aﬂf.szi} -8,15%0.15 Q-(Lﬁé
+25V Monitor A 2.5 %L +25.50£0.75" {h_ Ry
+350 V Monitor A 21}.7,[/»“( +350,.%15, {C&“'M
~15V Monitor A w-jff,9f74¥ ~15,0%1.0 —
-5V Monitor S A ~ 5, #3373 -5.25%0,25
Disc Ref Mon. A 7.G9 45 +3,00£0.02
+5V Monitoxr B 5 ) +5,00+0.25
+8V Monitoxr B 2155 +8.10%0.15
-8V Monitoxr B ~ 2. J9 3 . =8,15%0.15
+25V Monitor B 5%, 636 +25.,50%0.75
+350V Monitor B N +350.%15,
-15V Monitor ‘B - j5 g X ~15,0£1.0 —
-5V Monitor B — 5,433 ~5.25%0.25
Disc Ref Mon. B = . e +3,00%0,02
£ [-20 .7 %
Insp Data


http:3.00-0.02
http:5.25�0.25
http:25.50�0.75
http:8.l'0�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

DATA SHELRT 2 {(Cont.)

(19} Actual Value Acceptable Value
Heater - 2G @R +30.0 + 0.5 Vdc
Electronics 2.9. 97 +30.0 & 0.5 Vdc
Detector -Bias e [~ +30.0 * 0.5 Vdc

il
JIRS pofczf Bl 4
. I_f_:;.';“ /r——-«- 2N - 7 'L
Thsp. Date

(20) High Voltage Current Consumption

Cuorrent Sink Measured Current Acceptable Current
' . Heater 7 ma 10 ¥ 5 mA
Electronics Q-C} ') < 560
Detector Bias iy F: . < 30
& Poe C&,w{:wﬂ B .
e g 3 B j-zoy
Tnsp. bate

65



(21) High Voltage Housekeeping Checkout

Parameter

+5V Monitor
+8V Monitor
-8V Monitor
425V Monitor
+350V Monitor
~15V Monitor
~5V Monitor
_Disc Ref Mon.
+5V Monitor
+8V Monitoxr
-8V Monitor
+25V Monitor
+350V Honitox
-15V Monitor
-5V HMonitor
Disc Ref Mon.

DATA SHEEET 2 (Cont.)

Prime
Frane

Wow oW oW oW wow oy

Measured
Enginecering
Unit Output

6-_5 i I?‘f, vac

Acceptable
Value

+5.00%0,25 Vadc

8. /&5 $8.10£0.15
— .23 ~8.,15%0,15 {)peg
25, 6% +25.50%0. 75 @L tio”
2%, 2.4 +350. £15 s &4
~/6.023 ~15.0%1,0 —PEET,
— 5 A2 -5.25%0,25
2.9G5 +3.00%0.02
A 157 5.00%£0.25
2. (74 +8.10%0.15
. 5221 ~8.15%0.15
25 750 +25.50%0.75
24 249 350,15~~~
— [£.02.3 ~15,0%1.0 u/\i;:}g
— 17 F5 ~5,2540.25
3. 000 +3.0020.02
£, [—20-7%
Insp. Date


http:3.00�0.02
http:25.50�0.75
http:8.15�0.15
http:5.00�0.25
http:5.25�0.25
http:25.500.75
http:8.15�0.15
http:5.00�6.25

EPS--489

DATA SHEET 2 (Cont.)

(22) Temperature Measurement

Prine Measured Acceptable
Parametex Frame Value ’ Limits
- Package Temperaturd Monitor A 4o, Z;%_‘*c 92°F to 1l12°F =
33.3°C to 44.4°C
Package Temperature Monitor B f{?‘ b6 -

Detector Plate Temperature A 37,5 3 ><
HMonitor ) .

Detector Plate Temperature B E??}ffﬂg :::::><:::::
Monitor .

Insp. Date

ed Biks oFF -~ E:elsﬁﬂppffecf:'zs‘?\/

{23} Detector Leakage Currenit Testi

Heasvred . Maximum
EPS Engincering Acceptable
Channel _Unit Output | . Value
A e 2] 6 15y 1.0 pA
B 59 2.0 uA
C [, [eC 2.0 ya
b t7’3€? 2.0 un
o Yoy : 2.0 pA

Insp.

e
/j
-
5
N

FJ

C@Mié?/afv’f

67



EPS-—-488

. DATA SHEET 2 (Cont. ) QS/ -

0-S fJ
(24) Detector Resolution Test Ek;’ g! QQQL Gb

D/V
Measured Maximum qu
EPS Engineering Acceptable
Channel Unit Output ‘Value
A . @S? 77 keV 5¢G. keV
B . A 50. keV
c A 50. keV
" D 9 50. keV
B 7 50. keV

Zgéﬁ lf - 2.0~72_

Insp. Date

(27) Electron 1, Electron 2, Electron 3, Electron 4,

and Proton 6 14 pulse data accumulation test

EPS - Measured - Acceptable
Channel Threshold Count Count
A El I3 14 or 16
B E2 /6 14 or 16
c ‘B3 /4 14 oxr 16
D E4 72,784 14 or 16
E P6 14 14 or 16
A e .
14 /- 20-72
Insp. Date
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EPS5-489

- DATA SHBET 2 {Cpnt.}

{28} Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
14 pulse data accumulation test

EPS Measurad Acceptable

Channeol .Threshold Count: Count
A PL ) féL 14 ox 16
B P2 JEF 14 or 16
c P3 JEE 14 or 16
"D P4 /72— 14 or 16
E PS5 ) & 14 or 16
4{5!3;}. / - '2_(’:) --—7
Insp. Date .

{30) Electron 1, Electron 2, Electxon 3; Electron 4, and
Proton 6 2046 pulse data accumulation test

EPS Measured Acceptable

Channel Threshold Count
‘A Bl Zo37L 2032 or 2048
A B2 Zo3 . 2032 or 2048
e E3 203 2- 2032 or 2048
D B4 JEER Y 2032 or 2048
E P6 . 2032 2032 or 2048
J~206~77
Tnam. Date ’
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DATA SHEET 2 (Cont.)

BpS-489

(21) Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulse data accumulation test

EPS Measured " Acceptable
Channel Threshold  Count Count
A Pl 2 H3 2~ 2032 or 2048
B P2 LES 2 2832 or 2048
c P3 2032 2032 oxr 2048
D P4 LO4E 2032 or 2048
0 P5 2632, 2032 or 2048
4 /-20-72
Insp. Date
(33) Electron 1, Electron 2, Elgctrxon 3, Electron 4, and
Proton 6 262,142 pulse data accumulation test
EPS Measured Acceptable
Channel  Threshold  Count Count
A . El 240 0%4 260,096 or 262,144
B E2 2 47 J 44~ 260,096 ox 262,144
c E3 SO OUL | 260,096 or 262,144
D - E4 6O 004 260,096 or 262,144
E 6 T4 0P 260,096 or 262,144
- ¢ A2 )
AN _za-D2
Insp. Date

70



DATA SHEET 2 {Cont.)

{34} Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

262,142 pulse data accumulation test

EPS Measured Agceptable

Channel | Threshold Count Count

A P1 G50 OFé 260,096 or 262,144

B P2 DL OO L 260,096 or 262,144

c P3 250 OP4 260,086 or 262,144

D P4 2 GO Ch 260,086 oxr 262,144

E P6 2L0 £9C 260,086 or 262,144
;ﬂ:“."‘i\_‘ll / -2 '“7 '2\\

Insp. Date

(36) Electron 1, Electron 2, Electron 3, Electron

4 and
Proton 6 33,554,430 pulse data accumulation test.
EPS Measured Ahcceptable
Channel Threshold Count Count -
A . -El 33892 - 2§F 33,292,288 or O
k4 4
B E2 O 33,292,288 or O
C E3 B2 292, 2¢¢ 33,282,288 or O |
D - B4 g 33,292,288 or 0
E P6 o 33,292,288 or O

A J—z20-27

Insp. Date
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DATA SHEET 2 (Cont.)

BPS~-469

(37) ®¥roton 1, Proton 2, Proton 3, Proton 4, and Prxoton 5

33,554,430 pulse data accumulation test,

ERS
Channel

A

B
c
D
B

Threshold

Pl
P2
P3
‘P4
P5

Measured Acceptable
Count Count
83,292,288 33,292,288 or 0
33 992,298 33,292,288 or O
/ 7
33,292,298 33,292,288 ox 0
& 33,292,288 or 0
33 292,255 33,292,288 ox D
- ;
Yy
Ny ) =20 =22
insp. Date
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LPS-489

DATA SHEET 2 (Cont.)

1Ee5
(49) ‘Temperature Transition to +70°F = +21.1°C z(,7

Package L.
Rosemount Temperature Detector Plate ’
Temperature ionitor Temperature Elapsed
Value Value Monitor Value Tine
2m, b °C Yo G- =C T3 4~ °¢ 47" Min, 2005
[b % 30. 4 2/, 0 3 O 20158
—_ | w LI et
16-5 2069 9.5 4 3 ze 143
6.9 20,3 ]8.% 6745
fiﬁ}
<) 12l 7a

Insp. Datef
(51) Repeat of steps 6 through 37 at +70 * 10°F

(6} Heater Power

Measured Value Acceptable Value
275 2 +27.5 + 0.5 vac
i
fm 2 =72
Insp. bate

{7} Medium'voltége Heater Current

Measured Value Acceptable Value
7 ma 10 + 5 ma

TIPS ¥

Insp. bate
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(8}

(9}

(10}

(312}

EPS-43%

DATA BHBET 2 (Cont.)

Electronic Power

Measured Value Acceptable'Value'

27, FG— +27.5. £ 0.5 Vdc

Medium Voliage Electronics Current

Measured Value T Haximum Valne
570 ma 560 ma
1-\.\ -
SRR -
o (=2 ]=72"
Insp. Date
Detector Bizas
Measured Value Acceptable Value
V7.5 5 327.5 ® 0.5 vdc
—~
Inspd Date

Medium Voltage Detector Bias Current

Measuféa Value _ Maximum Value
2.0 ma 30 ma
‘r" -
I /—2/-D2
Insp. © Date



{13}

DATA SHEET 2 {Cont.)

Medimwn Voltaye ADC Checkout

Reference

Measured
Blectrical

BPS-489

Acceptable
Electxical

Input Unit Output Qutput Unit
" Voltage Voltage . Voltage
+0,025%0.001 vdc ” L 02 Vde +0.02520.010 vdce
+0.050%0.001 LG4 R 0.050%0.010 '
+0.100%0.001 cOF7 0.100%0,010
+1.0000.001 w297 1.000£0.010
+2.00020.002) /.99 L 2.00020.010
+3.000x0.001 'ngjr-} L +3.00020.010
" 4+4,000£0.001 3 22Q +4.00020.015
+4.900%0, 001 i %97 +4.900%0,020
N
J—2] ~T7T2_
Insp. ~ Date


http:i.ooo�o.oo

(15)

Parametexr

+5V Monitor
+8V Honitor
-8V Honitor
+25V Monitor
+350V Monitor
- 15V Monitor
-5V Monitor
Disc Ref Mon.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
=15V Monitor
-5V Monitor

Disc Ref Mon.

{18)

Heater

DATA SHEET 2 (Cont.)

. Prime
Frame

w

W oW oW oW om oW o o o

EBlectronics

Detector Bias

EPS-489

Medium Voltage Mousckeeping Parameter Checkout

Measured Acceptable
Enginesring Enginecering
Unit Outvut Unit Value
A7 0t ] vde  45.0010.25 vde
K A3 +8.10%0.15
-8 /8 / ~8.15%0.15
2.5.58¢% +25.50£0, 75
344. 33 +350.215,
~/¢.039 -15.0£1.0 %
~ 5. 40] ~5,2530.25
2.9 < +3.00%0.02
5 +5,0020, 25
5135 +8.10%0.15
~ 8 (bl ~8.15%0,15
LS s T2 +25.50%0,75
34633 +350.%15,
e[GO/l ~15,021.0 [
— 5 HO/ ~5,25%0. 25
2.99 % +3.000%0, 02
Sy g
S [—2/=-72
Insp Date .

Ackual Value

Acceptable Value

2.5 3 L 4+25.0 * 0.5 Vdc
25,60 +25.0 + 0.5 Vdc
25 .85 D +25.0 % 0.5 Vdc
!ﬁw
i e 72
Insp. bate
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BP5-489

DATA SHEERT 2 (Cont.)

(17) Low Voltage Currcont Consumption

Current Sink Measured Current Acceptable Value

Heatex 7 ma 10 = 5 ma
_Electronics ;f7§ﬁ3 ma < 560
Detector Bias 2. - ma < 50
— () f~2 0~ 72
Insp. Date
(18) Low Voltage Housekeeping Checkout
. Measured .
Prime Engineering Acceptable
Parameter FPrame Unit Output Value
+5V Monitoxr A AT/0 2. vdc +5.00%£0.25 vdc
+8V Monitor A &)zl +8.10£0.15
-8V Monitor A — B /O -8,15%0,15
+25V Monitor A P I Y -1 +25,50£0,75
+350 V Monitor A '«E’lété = +350.%15,
~15V Monitor A W1 ~15.0%1.0 ="
-5V Monitor - —~ 5. 3G8 —5.25£0.25
Disc Ref Mon. A + 2GE 5 +3.00%0,02
+5V Monitor B AN +5.00%0.25
+8Y Monitor - B R [ 2l +8.10%0.15
~8V Moni tor B P - -8.15%0.15
+25V Monitor B 2L5. 588 +25,50%0,75
+350V Monitor B B AL T2 +350.£15.
~15V Monitor B — 159 ~15.0£1.0 ~~
-5V Monitor B — ARG 80 ~5.25£0,25
Disc Ref Mon. B A 2.9G4 +3,0040.02
%:ifj f" 2if~‘7l2’
Insp. Date
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(19}

(20)

Electronics

DATA SHERT 2 {(Cont.)

Actual Value

2.%.9%
2¢. 977
0. ]

Heater

Betector'Bias

Acceptable Value

o
w
o
[ow}

4

':'36 * O i * *‘-‘Tdc
o
Sz e

High Voltage Current Consumption

Current Sink Measured Current

lleater ' i7 ma

Aeceptable Current

10 + 5 mA
Electronics é?ﬁgéj < 580
Detector Bias 2.0 < 30
=
&
7/ -20-22
Insp. Date
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DATN SHEET "2 (Cont.)

(21) High Voltage Housekeeping Checkout

Measvred

Prime Engincering . - Acceptable
Parameter. Frame Unit Output Value
+5V Honitox A S NI vdc  +5.00%0.,25 vdc
+8V Monitor A 5. 135 +8,10%0.15
-8V Monitor A - g 166 ~8.15%0,15
+25V Monitor A §RE +25.50%0.75
+350V Monitor A 34(,; 3 “:j:, +350. %15, '%"\
~15V Monitox A /. O G ~15,0%1.0° :’;f
-5V Monitor A — A G ~5,25%0,25
Disc Ref Mon. a ‘2"{’7-‘,:! f}’f +3,00%0.02
+5V Monitox B A“‘;‘/f / +5.00%0,25
+8Y Honitor B e +8.10%0.15
-8V Monitor B -2 kb : ~8,15%0.15
+25V Monitox B 2 £ Ll +25.5040.75
+350V Monitor B L “% +350. %15,
~15V Monitor . B «——-]‘} ? ~15.0%31.0
-5V Monitor B -4 0P . ~5.2520.,25
Disc Ref Mon. B Lé”ff;'f +3.00%0.02

ﬁw '
e - jo2)-22
Insp., ; Date
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EPS5-489

DATA SHEET 2 (Cont.)

(22) Temperature Measurement

Prime Measured Acceptable
Parametexr Frame Value : Limits
Package Temperapure Monitor A _ggl;?i °C  G60°F~-80°F =
5 15.5°C-26.7°C
Package Temperature Mon;tor B “E;Ll 3 éL
Detector Plate Temperature A hllgiigé;. ::::>K::::j

Monitoxr
Detector Plate Temperature

Monitoxr

(23} Detector Leaﬁage Currenit Test

Measured Maximum
EPS Engineering ° Acceptable
Channel _Unit Output Value
A L 20 UA 1.0 uA
B eglg 2.0 uA
C _}ig7]/ - 2&0 UA
D s 4[7 é : 2.0 pa
E L 44T 2.0 uA
By
=) [—2)-Q2
Insp. . Date

80



DATA SHUEET 2 {(Cont.)

{24) Detector Resolution Test

EPS
Channel

A

B
c
D
E

HMeasured
Enginsering
Unit Output

e

615 kev

o

.5

EPS~489

Maximum
Acceptable

56.
50.
50.
50.
50.

Value

keV
eV
keV
keV
keV

J=21-72

Date

. {27} RBlectron 1, Electron 2,; Electron 3, Electron 4,

and Proton 6

BERS

14 pulse data accumulation test

Measured

- Channel Threshold Count

A

o 0w

|

[

El
E2
E3
E4

P6

L
4
e
14
yZe

Acceptable
Count

14
14
14
14
14

or 16
or 16
or 16
or 16
or 16

/= 2]-72

Insp.

Date



(28)

DATA SHEET 2 (Cont.)

14 pulse data accumulation test

BEPS

Channel
A Pl
B P2
C B3
D P4
B PS5

_Threshol&

Acceptable

EPS-489

Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulge data accumulation test

{30}
Proton 6
EPS
Channel
A ~El
A E2
Q E3
D “E4
E P&

Threshold

Measured
Count Count
/& 14 or 16
/G 14 or 16
. !/§Z~ 14 or 16
S~ 14 ox 16
e 14 or 16
FS2
' e Bl
Insp. Date

Electron 1, Electron 2, Blectron 3, Blectron 4, and

Measured Acceptable
Count
20 32~ 2032 or 2048
204Y 2032 or 2048
Ro3T & 2032 or 2048
204Y 2032 or 2048
A 32 2032 or 2048
T -
fgﬁxz
B )= /=7 L
Insp. Date



EPS-489

DATA SHEET 2 (Cont.)

{31) Proton 1, Proton 2,’Proton 3, Proton 4, and Proton 5

2046 pulse data accumulation test

EPS Measured Acceptable

Channel  Threshold Count Count
A Pl 7032 2032 or 2048
B P2 20 B L~ 2032 oxr 2048
C P3 20 3% 2032 or 2048
D P4 A 32— 2032 oxr 2048
B P5 Ao DY 2032 or 2048
S
{f (=2 /=72
Insp. Date

{33} EBlectron 1, Elecktron 2, Electron 3, Electron 4, and
Proton 6 262,142 pulse data accumulation test

EPS Measured Acceptable
Channel Threshold Ct:)upt Count -
A . El 260 ©PL 260,096 or 262,144
B E2 VYo OFE 260,096 or 262,144
c E3 . SA0 OFC4A 260,096 or 262,144
D - B4 San OUL 260,096 or 262,144
E Pé 2 L0 _OSG 260,096 or 262,144
’ ‘.ri*;:r . “
FREN %
gy [— 240z

Insp. Date
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{34) Proton 1, Proton 2, Proton 3, Proton 4, and Prcton

DATA SHEERT 2 {(Cont.)

262,142 pulse data accumulation test

PSS
Channel

A

B
C
D
E

Threshold

Pl
P2
P3
P4
6

Measured
Count
260 OC6
D60 (%
268 L6
7260 (96

250 OG-

<,
(B
,i

Acceptable

Count

260,096
260,096
260,096
260 ,096
260,096

Qx
or
oxr

o

)

(X

EPS-489

5

262,144
262,144
262,144
262,144
262,144

S —2[=72

(36) Electron 1, Electron 2, Electron 3, Electron

Proton 6 33,554,430 pulse data accumulation test.

EPS
Channel

A

O w

Threshold

.El
B2
E3

- B4
P6

insp. Date
4 and
Measured Acceptable
Count Count
I3, 292,288 33,282,288 or O
. i b

23 5g7 7295 33,292,288 or 0
B2 292,288 33,292,288 or 0 |

B L4 33,292,288 or 0 ’“\i:‘
Py 292,02 7¥ 33,292,288 or O

e
e (=2 /=1
Tnsn. Date
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(37

33,554,430 pulse data accumulation test

EPS
Channel

A

W o G ow

(54} vVisual Inspection.

DATA SHEET 2 {(Cont.)

Threshold

Pl
P2
P3
- P4
»5

Acceptable

"RPST489

Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

Measured
Count Count
3 297 2§%33,292,288 or 0
O 33,292,288 or 0
O 33,292,288 or 0
»3 292 582 33,292,288 or O
0 33,292,288 or O
v-m-.::’}‘
' {/'2-[ /77’
Insp. Date
B
B i
" /) zi- 72
Insp. Date
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QUALIFICATION TEST
FOR

ELECTRON-PROTON SPECTROMETER

Prepa¥ed bi%:j::ffftfiéwmk&ff"“"*

D. L. Vincent
Mechanical Engineer
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EPS-503

QUALIFICATION TEST
FOR

ELECTRON-PROTON SPECTROMETER
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<. 3
R N i SN R

Approved by:

Approved by: 4§2;4(1ﬁvv ‘(:;;b/égv "Vé&/

1

Natiocnal Aeronautics and Space Administration
Manned Spacecraft Center

. Houston,; TeXas

90



BRG-502

REVISION RECORD

Revision of
2~8-72 Page 4 ~ Rearranged .
Page 5 -~ Changed R Axis levels
Page 6 ~ Changed R Axig duration
Page 21 - Changed step 2.4.8
* Page 36 ~ New illustration —— =

g
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LPE--5023

QUALTPICATION TEST PROCEDURE

1. OBJECTIVES AND REQUIRTMENTS

1.1 OBJECTIVE

The objective of this test is to verify the overational
integrity of the Electron-Proton Spectrometer {(EPS). The
test will be conducted on the completed EPS, therefore, the
acceptance tests, (EPS Acceptance Test Procedure, LEC
Document # EPS-489) will be conducted on the EPS prior to
the start of this test.

1.2 ENVIRONMENMTAL TEST REQUIREMENTS

The following environmental tests required by the End Iten
Specification and the Interface Control Documents will be
conducted at the various NASA/NSC test facilities in
accordance with the EPS Contract NAS 9-11373. The tests
will be conducted in the seguence below, however, this is
subject to change should scheduling problems be encountered
at MSC test facilities. When specified; visual inspection

will be performed between the following tests.

Test Sequence Test Type

1 - Functional

Thermal Vacuum

3 Vibration
4 Shock

5 EMC

6 Acoustic
2

Humidity
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Tests to determine that the EPS is operating within specifi-
cation tolerances will be conducted during the Thermal

Vacuum and EMC tests and before and after for all other tests.

The EPS electronics will be calibrated prior to conducting
this test and no adjustments or tuning of the EPS will be

permitted during the testing.

Each of the EPS systems including the scientific analog
system, power system, temperature control system, housekeeping
system, and the data processor system will be thoxoughly
exercised during the test.

The Bench Test Eguipment (BTE) will be utilized during the
test to provide power, timing signals, and test input signals,
and to process data from the EPS by providing data storage,
data decompression, engineering unit conversion visual
display, and hard copy print out of all data. The BTE
provides an interface to the EPS equivalent to that provided
by the spacecraft/telemetry system in that it provides the
same timing, voltage and impedance levels, signal rise times

and power as does the spacecraft interface/telemetry system.
1.3 EQUIPMENT REQUIRED

1. Functional:

BTE (including test cables) (339106424)
Power Design 20065 Power Supply S/N 7?)3:f)ﬁ{



2. Thermal Vacuum

Thermal/Vacuuwn Chamber {(Chamber

Test Fixture.

3. V¥ibration

GVL Control System
249 Shaker

bual 310 Siideplate
Fixture Vv6~-1-116

4. Shock

GVL Control System
Fixture V6-1-116
Stand SEC39107541

5. EMC

Stand SEC39107541

6. Acoustic

Reverberent Chambers

T ﬁumiditz

Humidity~Temperature Chamber
and associated eguipment

Humidity Test Connector

SRC39107561-301
Stand SEC335147541,

5
L
N
g

-!Ni}

Bldg. 33,
NASA/MSC

Vibration Facility
Bldg. 49, NASA/MSC

Vibration Pacility
Bldy. 49, NASA/MSC

Test Facility
Bldg. 14, NASA/MSC

Test Facility
Bldg. 262, NASA/MSC

Test Facility
Bldg. 15, NASA/MSC

LPS5-503

( T/V Facility
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1.4 TEST ENVIRCNMENT AND SPECIFICATION

1. Functional

Prior to any environmental test, and subseguent to the
test articles exposure to that environment, a functional
test shall be run to ascertain that the test article is

operational.

If less than one week has elapsed since the last functional
test was conducted after an environmental exposure, that
test may serve as verification of proper performance before

succeeding envirommental exposure.

2. Thermal Vacuun

The-following test cases will be conducted: *

(a} Operating - Cold B angle = %73 1/2°

(b} Standby - Cold f(heaterxr B angle = 373 1/2°¢
powex only)

{c) oOperating - Hot B angle = 0°

(d) Predocking, power off Direct sun exposure

*Sequence is not mandatory, but is most efficient for test

facility use.

Boundary cenditions for the above test cases are shown in
Figure 1. Temperature and limits of the detectors and elec—

tronice package for test case are given in Figure 3.

The test shall be conducted in a vacuum chamber, with the
EPS mounted to the test fixture (provided by NASA}. The
lamp banks (Figure 2)} shall have been calibrated to provide

the heat flux reguirements called for in Figure 1.

4



3. Vibratiqg

Sinusoidal: Sweep from 5 to 35 to 5 Hz at .25 g peak.

BEP5-5G3

Revised 2-8-72

. Sweep rate: 3 octaves/min.

{Applicable to all 3 axes of the instrunent.)

Random:

R A¥is

Max g and 1liftoff simulation

20 to 175 Hz
175 to 350 Hz
350 to 2000 Hz

+ 8 dB/octave increase
6.0 gz/ﬁz
- 3 dB/octave decrease

Transoni¢/Mach 1 simulation

20 to 175 Hz
175 o 350 Hz
350 to 2000 Hz

¥ Axis

+ 9 dB/octave increase
10.0 g%/8z
- 3 dB/octave decyease

20 -~ 75 Hz 8 6 dB/oct increasing
75 ~ 175 Hz - .085 g°/Hz
175 - 300 Hz - 6 dB/oct increasing

300
1000

1000 Hz
2000 Hz

f

1

T Axis A
20 ~ 100 Hz
100 440 Hz
440 -~ 600 Hz
600 - 5§00 Hz
900 - 2000 Hz

t

f

H

1]

.25 gz/Hz
6 dB/oct

& dB/oct increasing-
.04 g?

18 4B/oct increasing
.30 gz/Hz

~12 dB/oct
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Duration:

For R axis; 80 seconds at liftoff simulation plus 10 seconds

at Mach 1 simulation. For ¥ and T axes; 80 seconds at

nominal level plus 10 seconds at 4 dB above nominal.

All tests shall be performed under the prevailling laboratory

conditions.

The tolerances on the test conditions shall be:s

(2}

(b}

{c)

()

(e)

(£)

The test tolerances for equalization bursts at any
level are 2 dB above full levels from 20 to 1000 Hz
and 4 48 above full levels Ffrom 1000 to 2000 Hz.

There are no minimim tolerance- requirements.

The test tolerances for full level test runs are
£2 3B from 20 to 1060 Hz and 4 8B from 1000 to
2000 H=z.

The overall g rms tolerance is +15% and -10%, applicable
both to bursts and test runs. (Note: g rms values
are to be read out of the control conscle meter).

Compliance with the tolerance shall be verified by
analysis of the input spectrum. .

Three separate exceedances whose bandwidth is less
than that of the shaping filter (ug to 25 Hz) or

less than 5% of the centex frequency, whichever is
larger, are acceptable, '

Reductions below tolerance, whose banawidth is
less than that of the shaping filter (up to 25 Hz
are acceptable, provided the maximum capability of

- the shaker system has becen used. -



4. Shock
The shock test consists of two parts:

(a) Verifying the.integrity of the EPS to the pyrotechnic
shock given in the I.C.D. (NR Document MH04-02120-434) .

{b) MIL-STD-8101, Method 516.1, Procedurxe V.

Test (;) consists of éaﬁfééﬁing the tesE‘EEEIble to a pulse
that produces the shock ‘spectrum shown in Figure 4. The
test article shall be subjected to this pulse once in each
direction for the three mutually perpendicular axes (total
of 6 shocks). -

Test (b) consists of placing the test article, in its assembly
and servicing stand, on a wooden bench top at least 1 5/8"

thick and performing the following:

With the stand resting on its base 1ift one edge of the base
four inches and allow the unit to diop back freely to the

" horizontal bench top. Repeat using the other three eages

as pivot points for a total of four drops. Functionally
test unit and compare with previcus test results. Figure 5
shows test arrangement for Procedure V.

5. ENMC

The EMC test will be conducted in accordance with Qualifi-
cation Procedurc for Electromagnetic Interference and
Susceptibility Tests, Skylab Electron-Proton Spectrometer,
EMC-P-EB8-003, and North Bmerican Rockwell ICD
MHO4-02057-234,
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6. Acoustic

" The acoustic test shall be run in accordance with MIL-STD-
810B, Method 515, Procedure I with the following exceptions:

(a) The sound pressure levels shall be as shown in Figure 6

{b) The test time shall be 80 seconds of nominal exposure

+ 10 seconds of exposuxe -£o the 'transonic bhuffeting levels.

These test levels shall apply to the top (detector) face of
the instrument. The sides of the instrument will be exposed
to a level approximately 6 dB lower , when mounted on the

test fixture. At the conclusion the unit shall be functionall

tested and the results compared with previous functional test
results.

7. Humidity
The humidity test will be run to MIL-5TD~810B. Method 507,

Procedure I, except that the minimum temperature shall be
68°F and the maximum temperature shall be 120°F. This test
shall be repeated for five cycles only.

In general Procedure I consists of exposing the unit under
test to the following conditions.

{a) Raise temperature from ambieni to 120°F and humidity
to 95% over a two hour period. Maintain this condition
for six hours.
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(b) Over a period of 16 hours reduce temperaturc to 68°F
and 85° or greater relative. humidity.
v

(c) Repeat steps {a} and (b} for 5 cycles (120 hours).

(d) Allow the EPS to remain at room ambient conditions

with no power applied for-8 hours.

{e) TFunctionally operate test unit at ambient conditions

and compare with previous results.

1.5 TFAITURE REPORTS

A1l failurxes will be reported in compliance with paragraph
4 A 41 nf MECTA-TR0-44.
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2. TEST PROCLEDURE

2.1 FUNCTIOWAL TEST
2.1.1 Turn OFF all EPS powexr at the BTE.

2.1.2 .Connect the EPS_to BTE as shown in Figure 7.

——

2.1.3 Place the BTE output power voltage level selection
switch in the medium position.

2,1.4 Turn the Heater Power Switch to ON and verify that the

output voltage is +27.5 * 0.5 Vdec. Record actual voltage.

2.1.5 Record the EPS Heater input current on the data sheet.
Verify that this current is within the acceptance limits

given on the cata sheet.

2.1.6 Turn the Electronics Power Switch to O¥ and verify

that the output voltage is 27.5 % 0.5 Vdc. Record actual voitage.

2.1.7 Record the EPS Electronics input. current on the data
sheet. Verify that this current' is within the acceptance

limits given on the data sheet.
CAUTION

Do not apply Detector Bias when Detector Plate Temperature
Monitor indicates 25°C or higher. If Detector Plate Tempera-
ture reaches 25°C, remove Detector Bias if applied. Detector
Bias applied above 25°C may damage-detectors. CAUTION does

not apply when diodes are installed in place of detectors.

10
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2.1.8 Turn the Detector Bias Switch to ON and verify that
-the input voltage is +27.5 % 0.5 Vdc. Record actual voltage.
2.1.9 Record the EPS Detector Biag Curxrent on the data
-sheet, Verify that this current is within the acceptance
1imits given on the data sheet.

2.1.10 Activate the BTE controller and dis?géf: Select the

Housekeeping Format.

2.1.11 Sequentially apply external reference voltage values
given in the data sheet using the ADC ﬁxternai Reference

_ Supply. Record on the data sheet the electrical unit

value of the +350 V monitor as displayed by the BTE for
ecach reference voltage. Verify that all EPS output

values are within acceptance limits given in the data

sheet.

2.1.12 Disconnect the External ADC Reference Supply from
the RBTE. )

2,1.13 Record the values of those housekeeping parameters
listed in the data sheet displayed on the BTE in engineering
units., Verify that these EPS output values are within the

acceptance limits given in the data shest.

2.1.14 Place the BTE outpuit power voltage level selection
switch in the low position. Verify the Heater, Electronics
" and Detector Bias output voltdges are +25.0 £ 0.5 vde.

Record actual values.

11
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2.1.15 Record the values of the EPS inpu£ cirrents and
verify that these values .are within the acceptance limits
given-in the data sheet. . |

2.1.16 Record the values of those housekeeping parameters
- listed in the data sheet _displayed on the Bg@_in_engineering
units. Verify that these EPS output values are within the

acceptance limits given in the data sheet.

2.1.17 Place the BTE output voltage switch in the high
position. Vexrify that the Heater, Electronics, and the
Detector Bias output voltages are +30.0 ¢ 0.3 Vde.

2.1.18 Record the values of the EPS input currents and
verify that these values are within the acceptance limits
given in the data sheet.

2.1.1%9 Recoxrd the values of those housekeeping parameters
listed in the data sheet displaved on the BTE in engineering
" units., Verify that these EPS output values are within the

acceptance limits given in the data sheet.

2.1.20 Place the BTE output voltage switch in the Medium
position. Record the values of the Package Temperature
Monitor and the Detector Plate Temperature lMonitor as
displayed on the BTE in engineexing units. Verify that
the recorded values are within the acceptance limits given
in the data gheeﬁ, During Thermal Vacuum Tests, this step
for information only. ) ' -

1.2



2.1.21 If the engineering unit value of the Detector Plate
Temperature Monitor measured in step 2.1.20 is within the
limits —-50°C to +25°C record the values of sach of the
Detector Leakage Current Monitors as displaved on the BTE
.in engineering units. Verify that the recorded values are
within the acceptance limits given in the ﬁata.shaeﬁ.

2.1.22 1If the engineering unit value of the Detector Plate
Temperature Monitor measured in step 2.1.20 is within the
limits -50°C to +25°C record the values of each of the
Detector Resolution Monitors as displayed on the BTE in
engineerxing units. Verify that the recordsad values are

" within the acceptance limits given in the data sheet.

2.1.23 Place the Detector Bias Voltage switch of the BTE
£o OFF.

2,1.24 7Place the BTE in the Data Format with a Burst
Generator burst length of 14 pulses and a Sync Pulse Rate
of 1 pulse/second.

2.1.25 Place the Burst Generator amplitude selection switch
in the E1, B2, B3, B4, P6 position. For a complete burst
cycle record the value of the information accumulated by

the EPS Rlectron 1, Electron 2, Electryron 3, Electron 4,

and Proton 6 channels on the data sheet. ‘Verify that these

values are within acceptance limits given on the data sheet,

13



2.1.26 Place the Burst Generator amplitude selection switch
f@n the PL1, P2, P3,; P4; P5 position. For a complete burst
cycle record the value of the information accumulated by

the EPS Proton 1, Proton 2, Pxoton 3, Proton 4, and Proton 5
. chanhels on the data sheet. Verify that these valués_arg
within acceptance limits given on the data sheet. ‘

2.1.27 Change the BTE Burst Length to 2046 pulses.

2.1.28 ©Place the Burst Generator amplitude selection switch
'in the El, E2, E3, E4, P6 position. For a complete burst

" cycle record the value. of the information accumulated by
the EPS Electron 1, Electron 2, Electron 3, Electron 4,

and Proton & channels on tﬁ@ data sheet. Verify that these
values are within acceptance limits given on the data sheet.

2.1.29 Place the Bﬁiéé Generator amplitudé selection switch
in the Pl, P2, P3, P4, P5 position. ¥For a complete burst
cycle recoxrd the value of the information accumulated by

the EPS Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
channel$s on the data sheet. Verify that these values are
within acceptance limits given on the data sheet.

‘'2,1.30 Change the BTE Burst Length to 262,142 pulges and

the Svne Pulse Rate to 1 pulse/4 seeconds.

14
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2.1.31 Place the Burst Generator amplitude selection switch
in the El, E2, E3, E4, P6 position. For a complete burst
cycle record the value of the iﬁfqrmation accumulated by

the EPS Electron 1, Eléctron 2, Electron 3, Electron 4;

and Proton 6 channels on the data sheet. Verify that these

values are within acceptance limits given on the data sheet.

2.1.32 Place the Burst Generator amplitude selection switch
in the Pl, P2, P3, P4, P5 position. For a complete burst
cycle record the value of the information accumulated by

the EPS Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
channels on the data sheet. Verify that these values are

within acceptance limits given on the data sheet.

2.1.33 Change the BTE Burst Length to 33,554,430 pulses and
the Sync Pulse Rate to 1 pulse/l6 seconds.

2.1.34 Place the Burst Generator émplitu&e selection switch
in the EL, E2, E3, E4, Pb6 poéition. For a complete burst
cycle record the value of the information accumulated by

the EPS Electron 1, Electron 2, Electron 3, Electron 4,

and Proton 6 channels on the data sheet. Verify that these

values are within acceptance limits given on the data sheet.

2.1.35 Place the Burst Generator amplitude selection switch
in the Pl, P2, P3, P4, P5 position. For a complete burst
cycle record the valua of the information "accumulated by

+he EPS Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
channels on the data sheet. Verify that these values axe

within acceptance limits given on the data sheet.

15



2.1.36 Perfczm a visual inspection for obvious damage
such as dents,; cracks, scratches,; chipped paint, and loose

ECrevws.
2.2 THERMAL/VACUIM TEST

C ¥ 2.2.1 " Upon completionrTof steps 2.1.1 thzough 2.1.36, move the
the test article and BTE to vacuum chawber facility of
Building 33, NASA/MSC.

{3.2.2 Prepare vacuum chanber and test fixture for thermal/

vacuum testing of the EPS,

- 2.2.3 Verify that all environmental chawber power is off and
install test article on test fixture and connect to feed-

through connector.

£ 2.2.4 Turn off all power to test fixtu;e {environmental
simulation powexr) by unplugging at wall socket. Connect

BTE to feed-through connector.
£72.2.5 Perform a functional test steps 2.1.3 thru 2.1.35,

< 2.2,6 Close chamber door and pump down. (Vacuum Lo be
better than 1 x 1070 Torr) .

“ 2.2.7 Provide suitable power to the test fixture lamps,

skin and cavity te give boundary conditions for test
cagse 1 (operating - cold orbit. See Pigure 1).

16
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~ 2.2.8 Place the BIE outpui power voltage level selection

switch i§ the 'Hedium' position.
-~ 2,249 -Turn the Electronics Power Switch of the BTE to TON'.
~ 2.2.10 Turn the Heater Power Switch-of the BTE to "ON'.
- 2¢2;li Turn the Detecdtor Bias Switch of the BTE to TON'.

~ 2.2.12 BActivate the BTE controller and display. Select
"the housekeeping Fformat.

& 2.2.13 Record the values of the Package Temperature Monitor
and the Detector Plate Temperature HMonitor, as displayed on
the BTE Prime Frame A in engineering units, every 1/2 hour
until ‘the package temperature stabilizes. {Stabilization
is reached when this temperature does not change more than
1.5°C (3°F) per hour.)

» 2.2.14 When stabilization is reached,; allow the test .
article to 'soak' at this condition for 2 hours. (Package
and detector temperatures will still be changing slowly;
continue to record these temperatures every 1/2 hour.}

¥ 2.2.15 Repeat steps 2.1.4 through 2.1.35.

v 2,2,16 Return BTE to housekeeping mode.

v 2.2.17 Turn the Electronics Power Swiitch of BTE to 'OFF'.

17


http:tZ2.2.13

EPS-503

« 2.2.18 Turn the Detector Blas Switch of the BTE to TO¥F',

Test article is now in test case 2 {(Healer power only =~ cold
orbit, see Figure 1). Monitoring of Package Temperature and
Datector Plate Temperature is achieved by turning Electronics
Power Swiktech of the BTE to 'ON’', allowing housckeeping data to
stabilize (2 cycles iswsufficient) and thau. returning the
Electronics Power Switch to the '0OPF' position. BTE console
will continue to display housekeeping data from the period

of operation.

~ 2.2.19 Repeat step 2.2.13.

s 2.2.20 Repeat step 2.2.14.

V'2,2.21 Repeat steps 2.1.4 through 2.1.35.
¥2,2.22 Return BTE to housekeeping ﬁode;

5; 3 L3 * [ -
v2.2.23 Set fixture lamps, skin and cavity to give boundary
conditions for test case 3 {operating - hot orbit, See Fiquré 1}.

¢ 2.2.24 Place BTE:
{a) Electronics Power Switch - 'ON!
(b) Detector Bias Switch - 'ON!
{c) Heater Power Switch ~ "ON'

1R



- EP5-502

“2.2.25 Repeat step 2.2.13.

+2.2.26 Repeat step 2.2.14.

T

< 2.2.27 Repeat steps 2.1.4 throuch 2.1.35,

S 2.2.28  8at £1xture 1amps, skin and @aV1ty o glve bhoundaxy
conditions for test case 4. (See Figure 1.}

(IR

A2.2.22 Turn BTE:
{a} EBlectronics Power Switch to 'OFF!
(b} Heater Power Switch ot 'ON!
{¢) - Detector Bias Switch to 'OFF!'

Test article is now in test case 4 (No power - pre~docking
see Figure 1). Monitoring of Package Temperature and
Detector Plaie Temperature is achieved by turning Blectronies
Power Switch of the BTE to 'ON', allowing housekeeping data
to stabilize (2 cycles is sufficient) and then returning

the Blectronics Power Switch to the 'OFF' position. BIE-
console will continue to display housekeeping data from the
pericd of operation.

¥2.2.30 Repeat step 2.2.13.

¥'2.2.31 Repeat step 2.2.14.

19



e
2.2.32 Return vacuum chamber to ambient temperabure
and pressure.

2.3 FONCTIONAL TEST

Repeat steps 2.1.1 through 2,1.36.

2.4 VIBRATION

2.4.1 Repeat steps 2.1.1 through 2.1.36. (Hote: If less
than one week has passed since Functional Test 2.3, this

test ﬁay be omitted.)

2.4.2 Take test article to vibration facility, Building 493,
NASA /MSC.

2.4.3 Prepare the GVL control system for sinusoidal and
random excitation, utilizing the 249 shaker and dual 310

slideplate,

2.4,4 Mount the vibration fixture V6-1~116 on the 249
shaker.

2.4.5 Shape 'R' axis random vibration spectrum {sece
Figure 8 for spectrum).

20
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2.4,6  Install test article on vibration fixture, using

P/N SDC39107458-001, S$HC39107458~002, and 10-32UNF x 3/4 long
skt. hd. cap screw (as shown in Figure 9). Screws to be
installed to a torgue of 56 i1 1 lbs~-ins.

2.4.7 Expose the test article to the sinusoidal sweep
{5~35~5 Hz at .25¢ peak, sweep at 3 octave/min.}.

.2.4.8 Expose the test article to the max g and liftoff
random vibration spectrum for 80 seconds plus 10 sesconds of
Mach 1 random vibration spectrum (total exposure = 90 seconds,
"2.4.9 Remove test article from f£ixture.

2.4.10 Repeat steps 2.1l.1 through 2,1.35.

2.4.11 Remove Fixture from 249 shaker,.move to dual 310

siideplate, mount and orient for 'X' axis excitation

{(see Figure 10).

2.4.12 Shape the X' axis spectrum (see Figure 1L
for spectrum).

2.4.13 Repeat step 2.4.6.
2.4.14 Repeat step 2.4.7.
2,.4.15 Repeat step 2.4.8 for 'X' axis excitation.

2.4.16 Repeat step 2.4.9.

21



2.4.17 Re-orient test Ffixture for 'T' Axis excitation.
{S=e Pigure 10}

2,4.18 Shape the 'T' Axis spectrum (see Figure 12 fox
- spectrum) . '

2.4.19 Repeat step 2.4.6.

2.4.20 Repeat step 2.4.7.

2.4,21 Repeat step 2.4.8 for 'T' Axis excitation.
2;4.22 Repeat step 2.@.9;

2.4.23 Return test article to Beta Building.

2.5 TFUNCTIONAL TEST -

Repeat steps 2.1.1 through 2,1.36.

2.6 SHOCK
2.6.1 Repeat steps 2.1l.1 through 2.1.36. (Note: If less
than one week has passed since Functional Test 2.5, this

test may be.omitted.)

2.6.2 Take test article to vibration facility: Building 49,
NASA/MSC.

2.6.3 Prepare shaker system, utilizing 249 shaker and dual
310 slide plate, for shock exictation.
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2.6,4 pount the vibration fixture V6-~1-116 on the 249

shaker.

2.6.5 Shape shock pulse to produce the response spectrum

of Figure 4.

2.6.0

2.6.7
and R

2.6.8

2.6.%8
on 210

2.6.10
2.6.11

2.6.12

2.6.15

2.6.18

Repeat

Expose

axis.

Repeat

Orient

slidepl

Repeat

Repeat

Repeat

Repeat

Repeat

Repeat

Repeat

step 2.4.6.

the test article to the shock pulse in the +R

step 2.4.9,

fixtnre and test item for 'X!' Axis excitation,

ate.

step 2.6.§.

step 2.4.6.

step 2.6.7 for +X and -¥X axis.
step 2.4.9.

step 2.4.17.

step 2.4.6.

step 2.6.7 for +T7 and ~T axis.
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2.6.17 Remove tesi article from test fixture.

2.6.18 Perform visual inspection of the end item for
obvious damage such as dents, cracks, scratches; chipped

paint, and loose screvs.

2.6.1%9 Place EPS in servicing stand as shown in Pigure 5.
Secure to the stand in eight places with hardware shown
in Figure 9. '

2.6.20 Place EPS on woocden bench top at least 1 5/8" thick.

2.6.21 With stand resting on its base, lift one edge of
the base 4 inches and allow the unit to drop freely to

" the bench top. Repeat using the other three edges as
pivot points for a total of four drops.

2.7 FUNCTIOHAL TEST

_Repeat 2.1.1 to 2.1.36

.2.8 EMC

2.8.1 After the EPS has been transferred to MSC Building 14,
EMC Test Area, a demonstration of propexr insirument operation
is required prioxr to EMC Testing. Repeat steps 2.1.1 through
2.1.36. ‘

24



2.8.2 Perform EMC testing as per WASA bocument EMHC-P-EB8-
003, Qualification Preocedure for Blectromagnztic Interference
and Susceptibility Tests, Skylab Electron/Proton Spectro-
meter.

Note: Since the Dperating Temperature requirements for

tha EPS cannot bgémet during EMC testing {i‘é., when the
Detector Plate Temperature is greater than 25°C, all
detector power is removed from the EPS), then the definition
,Of susceptibility as given in Paragraph 510 of -BHC~-P-EB8-00:
may not be valid., During EMC testing, if greater than 10
counts is obtained in any electron or proton channel, the
RF stimulus shall be removed and another reading taken.

If the counts are still present the EPS is not susceptible
to the RF stimulus.

2.8 FONCTIONAL TEST

After completion of all EMI tesiting, a demonstration of

proper instrument operation is‘require&.

Repeat steps 2.1.1 through 2.1, 36.

2,10 ACOUSTIC

2.10.,1 Repeat steps 2.1.1 through 2,1.36. (If less than

_one week has passed since Functional Test 2.9, this
test may be omitted.)
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2.10.2 Take test article to Acoustic Test Facility.

2.10.3 Prepare anechoic chamber to provide sound pressure

levels of Figure 6.,
2.10.4 Insitall test article in test chambei.

2.10.5 Subject the BEPS to a sweep of from 25 to 8000 cps
at the sound pressure levels specified in Figure 6.
Subject the instrument to the spe&ified sweep for a
period of 80 + 10 seconds for sach of the orthogonal

axes of the instrument. If the test facility permics
exposure of all sides simultaneously, the total test time
may be limited to 80 seconds plus 10 seconds of transonic
buffeting.

2.10.6 Renove test article from chamber,
2.10.7 Return to Beta Building

2,1l FUNCTIONAL TEST

Repeat steps 2.1.1 through 2.1.36.
2.12 HUMIDITY
2.12.1 Repeat steps 2.1.1 through 2.1.36. (If less than

one week has passed since Functional Test 2.11, this test

may be omitted.)

26



2.12.2 Install potted dumny plug (SEC331C7561-301) in
connector. Mount EPS in stand SEC39107841. .

2.12.3 Take test article to Tesé Facility.

*2.12.4 Place test article in test chambex. Prio; to

‘starting cycling; the internal chamber tewperature shall

be at standard ambient with uncontrollied humidity.

2.12.5 Gradually raise internal chamber temperature to
48.9°C (120°F) and the relative humidity to 95% over a
period of 2 hours.

2.12.% Maintain conditions of step 2.12.5 for not less
than 6 hours.

2.12.7 Maintain 85%, or greater, relative 5umi@ity and
reduce internal chamber temperature in 16 hours to 20°C
{68°F) .

2.12.8 Repeat steps 2.12.5 thxu 2.12.7 for 5 cycles {(not

less than 120 hours). Figure 13 is an outline of the
humidity cyele for this procedure.

ig°cC

2.12.9 Remove the test article from the chamber and allow

tﬁe ftest article to return +o 20°C * 10°C.
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EPS-503

2.12.10 Within one hour of test completion, perform a
visual inspection for cbvious damage such as dents, cracks,

scratches,; chipped.paint, and loose screvs.
2.12.11 Return test article to Beta Building.

2,13 TFUNCTIONAL TEST

Repeat steps 2.1.1 to 2.1.35 eight hours after completion
of the humidity test,



6¢

Teét Instrument

Power Simulated Hot Absorbed Heat Boundary Temp.
Case Mode B Angle or Flux(BTU/Hr—th) (°F)
' Cold Top Sices Skin  Cavity
1 Operating Electronics *73 1/2° Cold 18,2 13.9 -75 0
+and Heaters
2 Standby Heater Only +73 1/2° Cold 18.2 13.9 -75 ' 0
3 Operating Electronics 0 Hot 33.8 16.0 -23 75
Only
4 Pre-Docking None £73 1/2° Hot 128 13.9 250 75

Figure 1 Thermal/Vac. Test Parameters
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EPS THERMAL VACUUM TEST LIMITS AND ANALYTICAL PREDICTIONS

Case Electronics Temp. (°F) Detoector Temp. (°F)
No. Limit Predicted Limit Predicted
i Operating Mode -13 Lower 20 ~58 Lowsax« ~12
15 wWatts, B = £73°
2 Heater Only i
& Wattks, B = +£73° ~58 Lowex ~34 ~58 Lowax - ~52
3 Operating Mode 122 Upper 79 50 Upper | 28
15 Watts, B = 0°
4 Survival ~ Predock 150 Upperxr 75 . 122 Upper 75
No Power , Sun on EPS :
Cavity at 117°F
Figure 3

SdH

£

nes



]
i

R0

o
-

=

-~
=

—

| =
=
ST g S S

i S Bl i s o T S e e e i

i

—

Sh=

d from
|able copY:

-
al

best 2V

Repfod

£ i-‘-i_ s A ..1:___.___,!_- et
)

—y———

T e
:

= e

e

i

—— 1.

ey el B T

e e T ST B

—

‘OO UASGI W TU4ANAN

A LN W



PP S S

%73

RO P P AR A T R T S

rT———

o i i

B e s
i ——_——— i S

/‘.

[
|

)

.
R

|

b e S S e e e 1Y

— " - ——  ——

—— e
pER—————

o ey
2t 7
EES

L
{0

33

3

Y Y T




Daiak

i

aidrihe i L

i e e gl

T A T DOy o

1/3 Octave Band

e bt e R ot et o Tl a2 o 5 e L T S & il e ™

EPS SO tu3

ACOUSTIC ENVIRONMENT
1/3 Octave Band Sound Pressure Level -
dBre 0.0002 uBar

Center Frequency Maximum Aerodynamic Transonic
(cps) Pressure Buffeting
25 143 '
3.5 145
40 147
50 148
63 149
80 150 : Run to same
100 5% spectrum, but
125 150 overall level
160 149 4 dB higher.
200 148
250 147
315 146
400 145 Test tolerances:
500 143 overall level, *1 d&B.
630 141 : below 40 cps 6 dB
800 139 40 ~ 1000 cps *1 dB
1000 331 above 1000 cps #20 dB.
1250 135
1600 133
2000 131
2500 129
3150 127
4000 125
5000 123
6300 121
8000 118
OVERALL 161
Duration: 890 seconds of Max.
Aerodynamic Pressure
410 seconds of Transonic
Buffeting.
Figure 6 - Acoustic Noise
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2,1.6

2' 1'8

DATA SHEET 1 (Cont.)

Rlectronic Power

Measured Value

Acceptable Value
+27.5 £ 0.5 Vdc

EPS~503

Insp. Date

Medium Veltage Blectronics Current

Measured Value

Detectoxr Bias

Measured Valus

Medium Voltage Detector

Measuréd Value

Maximum Value

560 mA

Insp. Date

Acceptable Valne
+27.5 £ 0.5 Vdc

Insp. Date

Rias Current

Maximum Value
30 mA

insp. ] Date

43



CEDS-503

DATA SHEET 1 (Cont.)

2.1.11 Medium Voltage ADC Checkout

Meagsured ‘ Acceptable

Raference Eleckrical Electrical

Input Unit Output Output Unit
Voltage Voltage Voltage
+0.025+0.001 vdc - Vde +0.02520,010 vVdc
+0.050+0.001 0.050x0.010
+0.,100%0.001 0.100£0.010
+1.00020.001 1.00020.010
+2.00020.001 2.000x0.010
+3.00020.001 +3.00020,010
+4.000+0.001 ] +4.,000£0.015

+4.900%0.00 . . 4+4.900:0.020

Insp. Date



2.1.13

FParanster

+5V Monitor
" 48V Monitor
-8V Monitoxr
+25V Monitor
+350V Monitor
-15V Monitor
~5V Monitoxr
Disc Ref Mon.
+5V
+8v
' -8V Monitor
+25V Monitor
f350? Monitor

~-15V Monitor

Monitor

Monitor

~5Y Monitor
Disc Ref Mon.

2.1.14

Heater

DATA SHERET 1 {Cont.;

Prime
Frames

el

oA~ T v S e SR e S+ B v O o B~ S~ S R ~ -

Electronics

Detector Bias

Measured
Enginearing
Unit Output

vda

oy

L

Medium Voltage Housekesping Parameter Checkout

Bcceptable
Engineering
Unit Value
+5.0020.25 Vde
£8,.10%0.15
~8.15%£0,15
+25.50x0.75
+350.%15.
-15.0x1.0
-5.2520.25
+3,00x0.02
+5.0020.25
+8.1020.15
-8.15%0,15
+25,5020.75
+350.+15.
~-15,0z1.0

. =5.2520.25

+3.0000.02

Insp.

Actuval Value

+25.0 %

£35.0 %

bate

Acceptable Value

.5 Vdc
0.5 vdc
0.5 vdo

+25.0 #

Insp.
45

Date



DATA SHEET 1 (Cont.)

2.1.15 Low Voltage Current Consumption

Current Sink Measured Current Acceptable Value

Heater maA 10 ® 5 mA

Electronics < 560

Detector Bias < 307

Insp. Date
2.1.16 Low Voltage Housekeeping Checkout
Measured
Prime Engineering . Acceptable
Parameter Frame Unit Output Value
+5V Monitor A vdc +5.00:0.25 vdc
+8V Monitor a +8.10x0.15
-8V Monitoxr A -8.15x0.15
+25V Monitor A +25.50%0.75
+350 V Monitor A +350,%15.
-15V BMonitor A -15.0+1.0
-5V Monitox A ~5.25%0.,25
Disc Ref Mon. A +3.00+£0.,02
+5V Monitor B +5,00£0.25
+8V Monitor B +8.10x0.15
~8V Monitor B . «8.15%0.15
+25V Monitor B +25,50x0.75
+350V Monitor B +350.%+15.
-15V Monitor B -15.0%x1.0
-5V Monitor B -5.25%0,25
Disc Ref Mon. B T +43.0020.02
Insp. Date

46



BEPS-503

DATA SHEET 1 {Cont.)

2.1.17 Actual Value Acceptable Value
Heater +30.0 * 0.5 vde
Electronics +30.0 * 0.5 Vvdc
Detector Bias +30.0 ¢ 0.5 Vdc

Insp. Date

2.1.18 High Volitage Current Consumption

Current Sink Actual Value . Acceptable Value
Heater mA 10 * 5 ma
Electronics < 560
Detector Bias <30

Insp. Date

47



2.1.1%

Parameten

+5V Monitor
+8V Monitor
-8V Monitoxr
+25V Monitor
+350V Monitor
~-15V Monitor
-5V Monitor
Disc Ref Mon.
+5V Monitor
+8V Monitox
~8V Monitor
+25V Monitor
+350V Monitor
-15V Monitor
-5V Monitor
Disc Ref Mon.

DATA SHEET 1 {Cont.)}

)

Primea
Frame

WoE B oW Ww W W WP

Measured

High Voltage Housekeeping Checkout

Engineering
Unit Output

vde

[P AP U

D Ous

Acceptable
Value
+5.00£0.25 Vdc
+8.10%0,15
-8.1520.15
+25.50%0.75
+350.%15.
~15,0%1.0
~5.2520.25
+3.0040.02
+5.00%0.25
+8,10%0.15
~8.1520.15
+25.50£0.75
+350,£15,
~15,0%1.0
~5.25%0.25
+3.0030.02

nsp.

Date



DATA SHEET 1 (Cont.)

2.1.20 Temperature Measurement

Prime Measured Acceptable
Parameter Frame value _Limits
Package Temperature Monitor A °c 50°F to 118°F =

10°C to 48°C
Package Temperature Monitor B

Daetector Plate Temperature A ' :::::pwf””
. \
Monitor .
Detector Plate Temperature B ::::::?<::::
Monitox . :

Inap. Date

2.1.21 petector Leakage Currxent Test

Measured Haxcd mum
EPS Engineering Acceptable
Channel Unit Output . Value

A BA 1.0 wa
2.0 uA
2.0 uA

2.0 UA
2.0 ¢A

Mo QW

Insp. Date

49



DATA SHEET 1 (Cont.)

2.1.22 bDetector Resoclution Test

EPS
Channel

MY 0w

2.1.25 Xlectron
and Proton 6

EPS

Measured

Engineering
Unit Output

kev

1, Electron 2, Electron 3, Electron

Maximam

Acceptable

Valua

50.
50.
50.
50.
50.

keV
keV
keV
kev
keV

EPS-503

Insp.

hate

14 pulse data accumulation test

Channel Threshold

A

B
c
D
B

El
E2

Measgsured
Count

50

Acceptable

count

l-.!

4
14
14
14
14

or 16
oxr 16
or 16
or 16
oxr 16

Insp.

Date

4,



DATA SHEET 1 (Cont.)

2.1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
14 pulse data accumulation test )

-

EPS Measured Acceptable
Channel Threshold Count . Count
yi§ Pl 14 oxr 16
B P2 ' 14 or 16
C P3 14 ox 16
D P4 14 oxr 16
E 25" 14 or 16

Insp. ‘ bate

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and
Proton 6 2046 pulse data accumulation test

EPS Measured - Acceptable
-Channel Threshold Count
A EL 2032 or 2048
A E2 2032 or 2048
C B3 ) 2032 or 2048
| B4 - 2032 or 2048
E ' P6 2032 or 2048
Insp. Date

51



TTUATA SHEET 1 {Cont.)

2.1.29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
2046 pulse data accumulation test

-

EPS : ’ Measured . Acceptable
Channel Threshold Count Count
A . Pl ‘ ' 2032 or 2048
B P2 - 2032 oxr 2048
C P3 ' 2032 or 2048
D T4 2032 or 2048
bod 5 2032 or 2048
Insp. bDate

2.1.31 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 262,142 pulse data accumulation test

EPS Measured Acceptable
Channel Threshold Count ’ Count
A Bl . 260,096 ox 262,144
B E2 260,096 ox 262,144
< E3 260,096 or 262,144
D B4 “260,096 or 262,144
B Bs 260,096 oxr 262,144
Insp. Date

52



DATA SHEET 1 {(Cont.)

2.1.32 Proton 1, Protén_z, Proteon 3, Proton 4, and Proton 5
262,142 pulse data accumulation test

EPS u Measured Acceptable
Channel  Threshold  Count _ Count
A B 51 260,096 or 262,144
B P2 . ) 260,086 or 262,144
C P3 260,096 or 262,144
D P4 260,096 or 262,144
B P6 260,096 or 262,144
Insp. ) Date

2.1.34 Electron 1, Electron 2, Electron 3; Electron 4 and
Proton 6 33,554,430 pulse data accumulation test.

EPS Measured Acceptable
Channel Thrashold Count Count -
A E1l 33,292,288 cr O
B B2 33,292,288 oxr O
c E3 ’ 33,292,288 oxr O
D _E4 33,292,288 or O
B P6 . 33,292,288 oxr O
nsp. Date
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DATA SHEET 1 {Cont.)

2.1.3%5 Proton 1, Broteon 2, Proton 3, Proton 4, and Proton 5
33,554,430 pulsse data accumulation test

EPS Measured Acceptable
Channel Threshold  Count Count
A . PL 33,292,288 ox 0
B P2 ) 33,292,288 ox §
C P3 33,252,288 ox O
D P4 33,292,288 ox ©
B PS5 33,292,288 or O

Insp. Date

2.1.36 Visual inspection

Inap. bate

54
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EPS-503

DATA SHEET 2

2.2 THERMAL/VACUUM TEST

2.2.1 Test article and BTE to Building 33, NASA/MSC

Insp. Date

B < 2)-72 BEC

2.2.2 Prepare chamber and test fixture

s o] - 72 (e

Insp. Date

2.2.3 Install test article

[-2]~ 72 FEC

Insp. Date

2.2.4 Connect BTE )
~ B j o2l ~7Z2HEC
Insp. ~ Dbate



2‘104

2,1.5

DATA SHEET 2 (Cont.)

_Heater Power

Measured Value

2 7.5 4

Acceptable Value
+27.5 + 0.5 Véo

Medium Voltage

Measured Value

~

2
A
HETH

-

70

Insp-. Date

Heater Curr@nt,-

Acceptable Value
10 %+ 5 mA

R

Insp. - Date



EPS-503

DATA SHEET 2 {(Cont.)

2.1.6 Electronic Power

Measured Value Acceptable Value
A +27.5 + 0.5 Vac ,
G [=T)-7=
Insp.” . Date

2.1.7 Medium Voltage Electronics Current

Measured Value Maﬁimum Value
SO 560 ma :
w /=27
Insp. ‘ Date

2.1.8 Detector Bias

Measurgd Value Accegtable Value
O Fi— +27.5 % 0.5 Vdc
L. Py . ’ .
ch Ce,kui-;{mff' i’aaﬁf}&,@ & -2l - 7&
. - &) ¢ Insp. - Date

2.1.9 Medium Voltage Detector Bias Current

Measured Value Maximum Value
0 F i< 30 A -
. ! :
l Ny < -2l -2
) &
’ igﬁg‘ G)j’{'{js‘] ot Insp. Date

Q@v&gﬁ JO-

57



EPS~-503

DATA SHEET 2 {Cont.)

2.1.11 Medium Voltage ADC Checkout

- .

- Measured Acceptable

Reference Electrical ; Electrical

Input Unit Output Output Unit
Voltage Voltage Voltage
+0.025%0.001 Vac L O 4 Vac +0.025%0.010 Vdc
+0.05020.001 o %S 0.050£0.010
+0.160+0.001 s 097 0.100%0.010
+1.00020.001 e ¢ 7 1.000%0.010
+2,00020.001 [+ 9EG 2.000%0,010
+3.00020.001 7., S +3.000£0.010
+4,000£0,001 3 ¢ L +4.000£0.015
+4,90050.001 8 RC. 7 +4.900%0.020

/« S =2 =72

Insp. Date -



DATA SHEET 2 {(Cont.)}

2,1.13

‘Prime

Parameter Frame

45V Monitor A
+8V Monitor

w

=8V Monitor

+25V Monitor

+350V Monitor
=15V Monitoxr
=5V HMonitor
Disc Ref Mon.
+5V Monitor
+8V Moni tor
~8V Monitor
+25V-Monitor
+350V Monitor
-15V Monitor
-5V tonitor

ww W s www bﬁly Pl i A

§

Pisc Ref Mon.

2&1.14

" Heater
Electronics
Detector blas

fof Cioideon
.WM%;.{D. |

Heasured
Engineering
Unit Output
»5’: }C’Z! vde
z%}a fif‘)}u
- ig:’t Z{_ﬂ?
25, 4 42
224 -
— JE HHtT
— .,:':'3 733

D')
GG 5

"‘-..

'\*’

Medlum Voltage Housekeeping Parameter Checkout

hAcceptable
Engineering
Unit Value

+5.00206.25 Vde

+8,1020.15

~8.15+0.15

+25.50%0.75 N
et Bices CF =

-4-'»5{} =15 QC_LP(o Cae7en

~15,01.0 F‘{‘Q" /%

~5.25%0.25

+3.00£0.02

S" /3] +5.0020.25 ]

&, 155 +8.10%0.15 A
—- %.iv.3 ~8.1520.15 ;7/
25, 642 +25.50%0.75 ,."?5
28, 24 [ #380.215, S i
. o9z fumis.orio )
~ 5, HBZ T L5,2520.25

=R onD +3.00020.02

\ 2T
) Date

Insp.

Actual Value

Acceptable Value

25,37 +25.0 £ 0.5 Vdc
24,77 +25.0 % 0.5 Vdc
cﬁf'f"" +25,0 £ 0,5 Vdc
<E$7 /-”zf} ““i?f;
ate

Insp.

58



2.1.15

Current Sink

-

Heater
Electxcnicg

DATA SHEETR

Detector Blas

ﬂ( /Q' C}E"M(/t:’_&-f’?

/u’i’//—QJZ)

2 (Cont.)

Low Voltage Curxent Consumption

Measured Current

7 s

i)

AEF

%
Lt 1
iras,

Acceptable Value

5 mA

~20 =72

B

2,1,16 Low Voltage Housekeeping Checkout

Prime
Frame

Parameiexr

+5V Monitor
+8V Monitor
~8V‘Monitor
+25V Honitor
+350 V Monitor
~15V ponitor
-5V Monitor
Mon.
+5V Monitor
+8V Monitor
~8V Monitor
+25V Monitor
+350V Monitor

Disc Ref

~-15V Monitor
-5V Monitor
Disc R=f jon.

b

vo o B = N - B - B o T« B~ S S S

Insp. Date

60

Measured
Engireering bcceptable
Unit Output Value
5 j2 ! vae +5.00%0.25 vdc
551557 +8.10%0.15
~ L 205 ~8.15+0.15
Z 5, b7 +25,50%0.75 A5 Ca
24, L - 4350.%15. 4 -
— [, 0Ch ~<:‘ 15.0:1.0 A”‘“\t‘f It
=5, 435 " e5,25%0,25
2. 995 +3.00%0,02
S iz +5.00%0.25
B ‘,) +8.1020.15 A
~ 8187  --8.15:0.15 : 00_
25 el T +25,50%0.75
2.4 24 +350.215. Qf\
— /9 9% ~1s5.0%1.9 B
-G F T -5.25%0.25
5. &ed +3.00%0.02
it ‘ )ﬁnmp Z?/,,j?[
Insgp. s



EPS-503

DATA SHERT 2 (Cont.)

2,117 Actual Value Acceptable Value
" Heatexr : 7L§a'fé? . +30.0 % 0.5 Vvdc
Electxohics v ‘5‘,; A +30.0 * 0.5 Vdc
Detector Bias A= = +30.0 % 0.5 Vdc

P,
fo S Coceliyls D Lol
Peren 10

Insp. * Date

2.1.18 High Voltage Current Consumption

Current Sink Actual Value Acceptable Value
Heater 7 . ma 10 £ 5 mA
F,
Electronics Yl dD) < 560
Detector Bias (T = < 30

fQ\,L.Q* Ccmégi«g—ff? ‘ Ny /[ —21—73_
P

61



DATA SHEET 2 {(Cont.)}

2.1.18 High Voltage Housekeeping Checkout

Parameter

+5V Monitor
+8V Monitor
-8V Moniton
+25V Monitor
+350V Monitor
-15V Monitor
-5V Monitor
Disq’Ref Mon.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
~5V Monitor
Disc Ref Mon.

Prime
Frame

R T R R EE R

Measured
Epgineering
Unit Output
5;f35§f -vde
@ /75
=8, {%3
25 LY L
2 2 G
— Sl BG

2. 9% 5
N ELY
¥ . I5y
25696
72 G-
—fL p)Y
m*")gﬁr‘ %6‘7/’2}

et
= ETD

i

e TH15,0£1.,0
DS

- ::':'*r L}—Z ii -

EP3-503

Acceptable
Value
+5.0020,.25 vVdo
+8,31020.15
~-8.1520.15

+25.50%0.75 PN
+350. %15, WJ%"LQ e
f&mﬁﬁi.ja
~5.25%0,25

+3.0020.02
+5.0020.25
+8.10%0.15

~8.1540.15 A
. :
+25.50%0,75 ﬁgﬁ
. LE £X
+350.%15. \7
- I's
" e 1 .
:15.0£1.0 {-

. T=5,25%0.25 1)

+3.006%0,02

\ /-Qf\f’me.

Insp.

62

Date



DATA SHEET 2 (Cont.)

2.1.20 Temperature Measurement

- Prime Measursed
Parameter Frame . Value
‘Package Temperature Monitor & 3118 ec

Package Temperature Monitor B 3/ 5

Detector Plate Temperature A 27.]7
Monitox

Detector Plate Temperature B ‘3*?) } 7

) Monitor

4 [~ 2= 7Z

Insp. Date

2.1.21 " petector Leakage Current Tesk

Measured HMaximum
EPS Engineering Acceptable
Channel Unit Output . Value
A //i/‘ 4 P 1.0 uAa
T O A . 2.0 uA

X g A 2.0 ua
. ' J&ulng/ L{f g},r*, o200 pA
‘ - 2, 0700/ 2.0
ﬂf /} “e ’“\)/ Haa] .
. wge] Ny vl

Ihsp. Date

v I v B B

-63



DATA SHEERT 2 (Cont.)

2.1.22 Detector Resolution Tast

Measured Maximum
EPS Engincering Acceptable
Channel Unit Output Value

A f/\ ,/) \ keV 50. keV
-/L.U?Z /W(f{//r‘,f Q/EO" kev

E
&5 Jarg 2 £ 50. kev
g;}; o NN 50. keV
~Ee » ét{fwwwoﬂ 50. kev

1 Y§?7 \g‘flkfjii/

Insp. Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,
and *Proton 6 14 pulse data accumulation test

EPS Measurad Acceptable
Channel Thresholid Count Count

A EL P Fen 14 or 16

B £2 A 14 or 16

c E3 A 14 or 16

D E4 /4 14 or 16

B P6 / G- 14 or 16

A ' 2
Loozi J~21=-7/

Inép. Date

64



EPS5-503

DATA SHEET 2 (Cont.)

2.1.26 Proton 1, Prokon 2, Proton 3, Proton 4, and Proton 5,
.14 pulse data accumulation test

EPS - Meagured Accepltable
Channel . Threshold Count . Count
- s
A Pl ,/ “7L 14 or 16
B P2 ' Ve 14 or 16
c P3 ) Aps 14 or 16
D P4 Y/ 14 or 16
E 5 J & 14 or 16
ELf )
% =2 =7
Insp. Date

2.1.28 Electron 1, Electron Z, Electron 3, Electron 4, and

Proton & 2046 pulse data accumulation test

"EPS Measured Acceptable
Channel Threshold Count .
"A EL ZeB 2 2032 or 2048
A ED 204y 2032 or 2048
C E3 e = 2032 or 2048
D R4 2.E 32 2032 oxr 2048
B - P§ 2.5 3w 2032 or 2048
A R e
Insp. *~ Date

65



DATA SHERT 2 (Cont.)

2.1.29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulse data.accumulation test

EPS Measured Acceptable
" Channsal Threshold Count Count
)3 Pl 285 32 2032 oxr 2048
B P2 Z R T2 2032 or 2048
c’ P3 O3 2032 or 2048
D P4 2037 2032 or 2048
E P5 = 532 2032 or 2048
' '@ =2 (~T72
Insp. Date .
2.1.31 Electron 1, Electron 2, Electron 3; Electron 4, and
Proton 6 262,142 pulse data accumunlation test
- EPS M=zasured Acceptable
Channel Threshold Count Count
A Bl 260, 094 260,096 or 262,144
B E2 260 _pY» b 260,096 or 262,144
C E3 TG0, 0% 6 260,036 or 262,144
D E4 240, 0G 6 260,096 or 262,144
E PG 268, 8% 6 260,096 or 262,144
1 7
e [~ 21-7Z
Insp. * Date 7
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EPS-503

»para SHREET 2 (Cont.)

5.1.32 Proton 1, Proton 2, Proton 3; Proton 4, and Proton 5

262,142 pulse data accumulation test

EPS ' Measured Acceptable

Channel Threshold  Count ~ Count
A Pl > 00 HS9 6 260,096 or 262,144
B P2 760 P4 260,096 or 262,144
C 3 FLO OPE 260,096 or 262,144
D P4 D05 oG 6 260,096 or 262,144
E PE SO C6 5G4 260,096 or 262,144

= (=002

Insp. Date

5.1.34 Electron 1, Electron 2, Electron 3, Electron 4 and

Proton G- 33,J54,430.pulse data accumulation test.

" EPS . Measured Acceptable
Channel Threshold Count ] Count
a E1 3 2"}"’ $% 33,292,288 or 0
B E2 3“; 26}5 28y 23,292,288 ox O
o E3 3;; 772 Z3¥ 33,292,288 or 0
D E4 %’"—3-’ s> 298 33,292,288 or 0
E Pé -’5’“3’ 567235 33,292,288 or 0
. \ 18 -
\/E/ -/ 2i-77

Insp. Date
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EPS-503

DATA SHEET 2 {(Cont.}

2.1.35 Proton 1, Proton 2, Prcton 3, Proton 4, and Proton 5

33,554,430 pulse data accumulation test

EPS - Measured, Acceptable
Channel  Threshold  Count Count

A P1 2% 2%, 28%3,292,288 or O

B P2 ZT3 2 CF 7528 33,292,288 or O
I“‘)C’Z Zé“(@ .

C P3 3% 242 2887 33,292,288 or O

D P4 Z%, 2%z 283 33,292,288 or 0

E P5 33 2%2 258 33,292,288 or 0

A\ —2i-7/

Insp. Date
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DATA SHEET 2 {Cont.)

EPS-503

2.2.6 Pump down
. %
2y
' [-2%=71
Insp. Date
2.2.7 8Set test case 1l -
i34 ‘
) .
Insp. Date
2.2.8 Output Power Voltage Switch to ‘'Medium'
‘¢%>
Insp. Date
2.2.9 Electronics Power Switch to 'ON!
..*ﬁg_ ‘
b ;-7
Insp. Date
2.2.10 Heater Power Switch to 'ON!
?;}a\\
> | -2~ 7]
Insp. Date
2.2.11 Detector Bias Switeh to 'ON?
’ P
‘z’?m: [~ ?’L} " 7 ]
Insp. Date

2.2.12 Activate BTE Controller and Display

t
>

j- 247 21

Insp.

69

Date
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DATA SHEET 2 (Cont.)

EPS-503

70

2.2.13 Record temperaturecs
Elapsed Package Detector Blapsed Package Detector
Time fjonitoxr | Menitox Time Monitor  Monitor
‘ozl Ons 227 2L.7 0ge/sy _BAL  ~JB.0G
Glice ) + Tho _26.0 32.9 €43 & &35 -7 .75
c"r:}iez‘_zﬁ, 29 /‘-5".-;’ p,r;_fg%[étﬁ D417 -,377“;37,1
"C"-- 11-'-’ ! - P [ c 3l ~) 3
,jsu(/‘/ ) Z3 t: 54 | 2 ?rrf.Zﬂ 2 Jq/;’ LE%
o5 & 259 -0, & L/(' f:.a/ 75 eSEA 24 g2z
ppecfzs 2306 4.2/ i2afs =el9) Z28.807
5»::30/3 2857 ~7 jdi /Qz'ma!/ 2.5 —JudT7H ~JL5.416
070&;/3’:'5 i7. 7% - %75 12030f9 e 59 =22, 093
073("/41 i s - 2. 0% 1}3,’00‘/‘?% 115"2 9 ~20,9 .07
Qe [45 . 12.98 W27 )3laclie. 3923 A0 040
sk /8 e 75 ZlesB . 1Yiec s _[.255 = 17.35¢
'Lm?‘,{ &h {j&C!I( CJ‘{:' f‘\'_':,_ri‘fef 65‘2
[73n, PO Y ey L Y
Insp. & Date .
2.2.14 Soak at stabilized temperature
Elapsed Package Detector
Time Monitor  Monitor
tgee ity 3, (2 ~ 15,38
]5_‘33./}.?. =, 7/ =g, O
jﬂdﬂhbf §.20 el 20D
el 13 boeY -7l
dnolizy _Tu8 =169 B .
o [7) - —
e J 297/
Insp- bate



2.1.5

WERIEET 2 {Cont.)

. Heater Power

Measured Value Acceptable Value
27.5 2 4+27.5 * 0.5 Vdc

-

Insw. Date

Medium Voltage Heater Cuxrrent

Measured Value Acceptable Value
206 vk . 200 * 25 ma '
- * e e ae k}r\;};}(‘
(~794~2 2
Insp. Date

71



2‘1!6

2‘107

2.1.9

DATA SHEET 2 (Cont.}

Electronic Powver

Measured Value Acceptable Value

A +27.5 = 0.5 vdc

52 [-2.9-72

Insp. Date

Medium Voltage Electronics Current

Measured Value Maximum Valus
515 wnae 560 mA
;g;"’ﬂ!‘/ .
‘ [— 24~72.
Insp. Date
Detector Bias
Measured Value Acceptable Value
77§85 +27.5 £ 0.5 Vdc

Y

Insp. Date

Medium Voltage Detector Bias Current

Measured Value Maximam Value
20 Ve 30 mA _
Y j—24-72
- Insp. ’ Date

" 72



2.1.11

DATA SHEET 2 (Cont.)

Medium Voltage ADC Checkout

Reference
Input .
Voltage

+0.025310.001 vdco
C 4+0.050£0.001

+0.160£0.001
+1.00020.001
+2.000z20,001
+3.000£0.001

+4.00020.001

+4,.900%0.001

Measured Acceptgble
Electriczal Electrlca%
Unit Output Qutput Unit

Voltage Voltage

ey R vdc +0.025%0.010 Vdce
COUE 0.050+0,010

o9 7 0.100£0.010
Qa7 1.000%0.010
/GG 2.000%0.010
2., @96 +3.000£0.,010
3.963 +4.00020.015
¥.852 +4.900%0.020

el J-24-72
Insp. Date -



laramster

+5V Monitor

T 48V Monitor
-8V Monitox

+25V Monitor

+350V Monitor
-15V Monitox
-5V Monitor
ﬁisé Ref Mon.
+5V Monitor
48V Monitor

' ~8V Monitor
+25V. Monitor
{3SGV Monitor
-15V Monitor
-3V Monitor

Disc Ref Mon.

2.1.14

Heater

DATA SHLDET 2

. Prime
Frame

W wwWwwwww PP R PR

Electronics

Detector Bias

{Cont.)

‘Meagured
Engineering
Unit Output

1.13 Medium Voltage Housekeeping Parameter Checkout

Acceptable

Engineexing

Unit Value

2

Actual Value

Acceptable Value

£” ;P Vdc +5.00%0.25 Vdc
B izl +8.1020.15
B e D ~8.15+0,15
25,58k +25.50+0,75
346,33 +350.215.
— Lo 49 '{%@*lS.OiLO
-~ 5. 386 -5, 25£0, 25
2,989 +3,0020.02°
. 4l 4+5.0020.25
Sz +8.1030.15
=¥ b ~8.1520,15
25, 38% +25.50%0.75
B4£.33 . #350.215.
— Jhe p6G EERVLS. 0210 -
— 5. 386 © T -5.2320.25 pRr~
2. 99.45" +3.000%0.02
e
) j-29-7/
Insp. ’ Date

285 26 $25.0 + 0.5 Vdc
25,80 +25.0 = 0.5 vde
ANV ¥25.0 & 0.5 Vde
Ly [ = 24~77
Iinsp. Daﬁe_

En
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http:3.000�0.02
http:5.2�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

DATA SHEET 2 (Cont.)

2.1l.15 Low Voltage Current Consumption

Measured Current

Acceptable Value

Current Sink

Heater
Electronics

“Detector Bias

[ G

mA 180 £ 25 mA

2.1.16 Low Voltage Housekeeping Checkout

. Prime
Parameter Frame
~+5V Monitor A
+8V -Monitor ‘A
-8BV Monitor A
+25V Monitor A
+350 V Honitor A
-~15V Monitor A
-5V Monitor a
Disc Ref Mon.. A
+5V Monitor B
+8V Monitor B
-8V Monitor B
+25V Monitor B
+350V Moniéor B
-15V Monitor B
-5V Monitor B
Disc Ref Mon. B

5E 5 < 560
20 <30
1
@ g2/
Insp. Date
Measured
Engineering .Acceptable
Unit Output Value

5 68  Vde +5.00%0.25 vdc
L)/ +8.10%0.15
~ B 15 ~-8.15%0.15
29,535 +25.50=0.75
345, 84 4+350.%15.
—/d oi3 “Ss.0e1.0 o
- T, 3K 5,250, 25
2.98¢ +3.00%0.02

5 . /0 2 +5.,00£0.25

£ 1l +8.10=0.15-

~ 8. ji3% . ~8.1520.15

2.5, 58K +25,50+0.75 At
354,33 +350.£15. ﬂSfO"
~ /¢ 03 -4 -is.0e1.0 gt
— 5. 370 ~5.25%0.25

2,695 43,00%0.02

A4
S =297
Insp. Date
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http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50-:0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

EPS-503

DATA SHEET 2 (Cont.)

2.1.17 Actual Value Acceptable Value
Heatar -2 9,-?(}} . +30.0 * 0.5 Vdc
Blectronics P A +30.0 £ 6.5 Vdc
Detector Bias S 07 +30.0 = 0.5 Vdc

& )-2%-7/
hate

Insp.
2,1.18 High Voltage Current Consumption

Current Sink Actual Value Acceptable Value

Heater > 4. mA 225 % 25 mA
Electronics ‘§{ &~ < 560
., Detector Bilas 2080 < 30

/-2 %=7/

Insp. Date

I3
i3

76



2.1.19

Paramcter

+5V Monitor .
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
-15V Monitof
~5V Monitor
Disc,Ref Mon.
+5V Monitor
+8V Monitor
~8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
-5V Monitor
Disc Ref Mon.

DATA SHEET 2 {Cont.)

Prime
PFrame

R R R EEEEEEEE:

High Voltage Housekeeping Checkoul

Measured
Engineering
Unit Output

\")1*1/{ ! vdco

EPS5-503

Acceptable
Value

+5.00£0.25 Vde

8,2 6 +8.10£0.15
— & 4] ~-8.15%0.15
25, 3““(5-:5‘?;" +25.50£0,75
344,33 -+350,15.
— . 58S '~\\ 15.0+1.0
— 5 He -5.25%0,25
L. FEG +3.00%0.02
S iid +5.00%0.25
E. /35 +8.10£0.15
~ &, 166 -8.15£0.15
DR +25.5020.75
SHL 3D +350.415, o
— 16, 62, -~/—«15 0£1.0 -
—- 5. 38Y “H5.25%0.25
2,955.-5‘* +3‘na‘f~.o.oz
R
=290
Insp. Date

77

Go"?“


http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.000.02
http:5.25�0.25
http:8.15�0.15
http:5.00�0.25

DATA SIHEET 2 (Cont.)

2.1.20 Temperature Measurerent

Prime Measured
Parameter Frame Value

Package Temperature Monitorx A 5, 22-"%‘1 °C

Package Temperature Monitor B 2,274

Detector Plate Temperature A “4&,:Y/Jrh

Monitor

Detector Plate Temperature B —_ S K
P

Monitor

s

o Ty
. 9 _“
* 091] 1

—

[~ 24~ 7/

Insp.

"2.1.21 " petector Leakage Current Test

Date

Measured Maximum
EPS Engineering Acceptable -
Channel Unit Output . Value
A c O/ uA 1.0 uA
B :02-1 r 2.0 pAa
c - A7 2.0 uA
D {[‘]50 .'2a0 uA
E fﬁz', 2.0 uPA
: aﬁ )
. /—/ ?‘_4.—/7/ i
Insp. Daxe

78



DATA SHEET 2 {Cont.)

2.1.22 Dbetector Resolution Test

Measured Maximum

EPS Engineering Acceptable

Channel Unit Output _ Value
A & keV  50. keV
. —
B 5 50. keV
C 4 50. keV
D 5 © 50, keV
E & 50. keVv
Yo f4~72

Insp. Date

"2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,
and ‘Proton 6 14 pulse data accumulation test

EPS ‘ Measured Acceptable
Channel Threshold Count Count
A El /% 14 or 16
B Eé 7 d 14 or 16
c E3 /45 14 or 16
D E4 }§<‘ 14 or 16
E PG [5~ 14 oxr 18

’151 [-26-T72.

Insp. Date

a0



EPS-503

DATA SHEET 2 {(Cont.)

2.1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5.
14 pulse data accumulation test

EPS Measured Acceptable

Channel Threshold Count . Count
A - PL /4 14 or 16

B P2 ' /G 14 or 16

C P3 : J - 14 or 16

D P4 /¥ 14 or 1
B P5 J G- 14 or 16

< /=24 -T2
Insp. Date

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and
Proton. 6 2046 pulse data accumulation test

'EPé . Measured Acceptable
Channel Threshold Count
A El 203 % 2022 or 2048
A E2 @03 L 2032 or 2048
c E3 25 R 2 "2032 or 2048°
D .E4 20 F > 2032 oxr 2048
E P& PECEYAS 2032 or 2048
"é;i - -~ ) . - -
< /[~ 24-7/
Insp. Date
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EPS~-503

DATA SHEET 2 (Cont.)

2.1.23 Proton 1, Proton 2, Proton 3, Protcn 4, and Proton 5
2046 pulse data accumulation test

EPS . Measured Acoceptable
Channel Threshold Count Count

A Pl | DA 2. 2032 or 2048

B P2 20% 2 2032 or 2048

c P3 20 7 2032 or 2048

D P4 2O Z 2032 or 2048

B PE 2 HR7 2832 or 2048

X /= 2. 4%~7/
Insp. ) Date

2,.1.31 EBlectron 1, Electron 2, Electron 3, Electron 4, and

- Proton 6 262,142 pulse data accumulaticn test

- EPS Measured Acceptable

Channal Threshold Count Count

A El 260 A% 260,096 or 262,144
B B2 DT [44L. 260,096 or 262,144
c E3 ILE oGk 260,096 or 262,144
D E4 260 )54 260,096 or 262,144
E T PG 2 L0 SG 4 260,096 or 262,144

-.._\5:_?! . ,! - };7/&- ’7/2,-—

Insp. Date

81



DATA SHEET 2 (Cont.)

2,1.,32 Proten 1, Proton 2, Proton 3, Proten 4, and Proton 5

262{%§2 pulse data accumulation test

EPS : Measured Acceptable
Channel Threshold Count . Count
‘A Pl 240 £Y4 260,096 or 262,144
B P2 247 SC4h 260,096 or 262,144
c P3 2 L0 L9 260,096 ox 262,144
D P4 240 OF/ 260,096 or 262,144
E P6 - Ll oG4 260,096 or 262,144
’5:‘2 .
X [-24-72
Insp. Date

2.1.34 Electron 1, Blectron 2, Electron 3, Electron 4 and
 Proton 6 33,554,430.pulse data accumulation test.

" EPS Measured " Acceptable
Channel  Threshold  Count ~ Count
A EL ®; 33,292,288 or 0
B B2 ‘@) 33,292,288 or 0
C E3 FZ por e 33,292,288 or 0
D E4 fe 33,292,288 or O
E P6.. 33 292, 254 33,282,288 or 0

S 2E-T S

Insp. Date |

g2



EPS-503

DATA SHEET 2 (Cont.)

'2.1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulse data accumulation test

EPS Measured Acceptable
Channel - Threshold Count Count
A Pl 33 29> 288 33,292,288 or O
B - P2 33 292,295 33,292,288 or O
C P3 33 0z, 228 33,292,288 or 0
D P4 33,792,288 33,292,288 or 0
E P5 332¢7 76 33,292,288 or ©
o 2472
Insp. ‘ Date
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2.2.16

2.2.17

, 2.2.18

2.2.18

2'25 29

DATA SHEET 2 (Cont.)

BTE to Housekeeping mode

Aot

PYTy
w

f—284-72

Insp.

Flactronics Power Switch to 'OFF!

Date

w ) w72
Insp. Date

Detector Bias Switch to 'OFF!

i :
i ) ~2.9-72_
Insp. Date
Repeat step 2.2.13
' e
o [~25-77
Insp. Date
Repeat step 2.2.14
’ A
FIEL /:""r»?-:?-s‘"' 7;‘2
insp. Date
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DATA SHEET 2 (Cont.)

2.1.4 Heater Power

Measured Value Acceptable Value
27. 53 +27.5 0.5 vde
‘ /A% ‘
S [-25-72
Insp. Date

2.1.5 Medium Voltage Heater Current

Measured Value Acceptable Value

206 200 + 25 mA
G /=25 72
Insp. . Date

" 85



2.1.6

2.1.7

2.,1.8

DATA SHEET 2 (Cont.)

Electronic Powver

Measured Value Acceptable Value
A A Y +27.5 £ 0.5 V4o
[-25-72
Insp. Date

Medium Voltage BElectronics Current

Measured Value Maximum Value
SrS 560 mA
[=25-72
Insp. Date
Detector RBias
Measured Value Acceptable Value
2756 +27.5 £ §.5 vdc
: /2572
Insp. Date
Medium Voltage Detector Bias Current
Measured Value Maximum Value
2 &2 30 mA
' /=257 2.
Insp. Date

86



DATA SHEET 2

{Cont.)

Medium Voltage ADC Checkout

Reference
~ .Input
Voltage

+0.02520.001 Vde

+0.050%0.001
+0.160+0.001
+1.000%20.001
+2.00020.001
+3.000£0,001
+4,006020.001
+4,900%0,001

87

" Measured Acceptable
Blectrical Electrical
Unit Output Cutput Unit
Voltage Voltage
O 2 vde +0.02520.010 vde
Ry B 0.05020.6810
27 0.10020.010
e GG 1.00020.010
AN 2.000+0.010
2.G0f +3,000%0.010
2 o903 +4,.600%20,015
Ao ERETT +4.800+0.020
}ﬁﬁ
> (—25-72
Insp. Date



Paraneter

_ 45V Monitor
+8V Monitor
-8V Monitor

+25V Monitor

+350V Monitor
~15V Monitor

"~5V Monitor

. bisc Ref Mon.
+5V Monitor
+8V Monitor

- =8V Monitor
+25V Monitor
+350V Monitor
«15V Monitor
-5V Monitor
Disc Ref Mon.

2010 14

Heater

DATA SHEET 2 {Cont.) .

S Prime
Frame

A

WwwWwwww WYy

Elsctronics-

Detector Bias

2.1.13 Medium Voltage Housekeeping Parameter Checkout

Measured
Engineexing
Unit Cutput
& a5’
éﬁ&?éﬁ?
A TR A A
25,3732
34C, 35
—/G. o075 »; = 2
—3.3/9
2957
S0
£ 77
—fﬁna{?ﬁ.
;2514F2;?
346,33
/G TG
—5.3/9

2.997

vdo

.
.E ":§~
Pazh oy - i

LI

Acceptable
‘Enginecring
Unit Value
+5.00%0.25. Vdc
+8.10%0.15
~8§.15%0.15
+25.50%0.75
+350.%15.
~15.0%1.0
~5,25£0.25
+3.0020.02
45.0020.25
+8,10£0.15
-8.1520.15
$25.50%0,75
+350.%215.

¢ -15,0=1.0 "‘_ ’ el

~5.2520, 25
+3.00020.02 Qﬁf

(=252

Insp., ™

Actual Value

Date

'Ecceptable Value

25.36: +25.0 * 0.5 Vdc
23,0/ +25.0 £ 0.5 vdc
250/ +25.0 * 0.5 Vdc
i [—25- 72

Date

Insp.

" an



¥ LA Avn Powr &y U’P v iy fh“‘”dc.':: 2
Pi'(*f;?" hr P'ii-'r’ e e 2?. s ‘:?{-:"

R .. PRl
e o de  TE m@ = “'?;' Fgee

DATA SHEET 2 (Cont,)

2.1.15 Low Voltage Current Consumption

Current Sink Measured Current Bhcceptable Value
Heater . e mA 180 % 25 mA
Fi
. 1 LC <
9‘(,,,.;5 ectronics ] P . £ 560
~ Detectoxr Bias QQ < 30
) [~ 25~
Insp. bate

2.1.16 Low Voltage Housekeeping Checkout

Measuread

] Prime Enginesering Acceptable
Parameter Frane Unit Output Value

+5V Monitor A 5 D43 vac +5.0020.25 vde
+8V -Monitor A £, na7 +8,10£0.15

-8V Honitor A -8 HE7 ~8,15%£0,.15

+25V Monitor A 25,320 +25,5020.75
+350 ¥V Monitor A SAE .2 R +350,x15,

~15V Monitor A — JobHG . i 5r15.0=1.0

~5V Monitor A 2 e =5.2520.25

Disc Ref Mon. A 2,98 +3.00x0.02

+5V Monitor B 5, 843 +5,00%0.25

+8V Monitor B A _&57 +6.1020.15

-8V Monitor B — ¥ n7] . ~8,15%0.15

+25V Honitor B 25 =12p +25,50%0.75 31531‘
+350V Monitor B’ 25633 . +350.%15. -Ef;,(f:g
~15V Monitor B — /4.026 575 -15.0£1.0 r\)i}f“
~5V Monitor B — 5.300 ~5,25%0,25

pisc Ref Mon. B 2,949 +#3.00%0.02

“-/:‘ [~ 25-)Z
Insp. ©  Date
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http:3.01�0.02
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DATA SHEET 2 {Cont.)

2.1.17 Actual Value Acceptable Value
Heater “ 29, ¢ (- +30.0 % 0.5 vde
E;ectronics g T +30.0 & 0.5 Vdeo
Detector Bias 20,07 +30.0 £ 0.5 Vac
A5 R
Ry / Zwb - 7/
Inspe. Date

%1.18 High Voltage Current Consumption

Current Sink Actual Value Acceptable Value
‘Heater 2.72.5 CmA 225 : 25 ma
Electronics G5G 7 < 560
Detector Bias ' . <300

L )-25.27

Insp. Date



2.1.18

Parameter

+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
~15V Monitox
~ =5V Monitor
Disc Ref Mon.
+5V Monitoxr
+8V Monitor
~8V Monitor
+25V Monitox
QBSGV Monitor
~15V Monitor
-5V Monitor

Disc Ref Mon. -

DATA SHEET 2 {Cont.)

Prime
Frame

W oW W W W ww w o R

High Voltage Housekeeping Checkout

Measured
Engineering
Unit Output

5,053 vdo

Acceptable
Value

+5.00%0.25 Vdc

5. 067 +8.10£0.15
~5. 0% ~8.15%0.15
25,373 +25.5040.75

39633 ..  +350.%15.
</l )5 L ~15.021.0
~5.3)% T  ~5.25%0.25
219K +3.00%0.02

S..0473 +5,00%0.25
F.C77 +8.,10%0.15
— X, 085 ~8.1520.15
2 427 +25.5020.75
37 24,33 .- +350.%15.

=/l OFD i ~15.0%1.0 O
*-j"" 3CH ~5.2520,25
2. 75 - +3.0020.02
L [m2502
Insp. Date

91
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DATA SHEET 2 (Cont.)

2.1.20 Temperature Measurement

Parameter
Package Temperature Monitor A

Package Temperature Monitor B

Detector Plate Tenperature A

Prime Measured

Frame

Value

"'22: cLJ?( °c

27

Monitor
Detector Plate Temperature B - ,,{;
Monitor
%l [—25-22
Insp. Date
2.1.21 " petector Leakage Current Test
Measured Mastimum
EPRS Engineexring Acceptable
Channel Unit CQutput . Value -
A [P HA 1.0 pa
. 060 2.0 yA
c O/ 2.0 pA
D (265 2.0 uA
E ) 2.0 uvA
R A N
Insp. Date ]

92



DATA SHERT 2 (Cont.)

2.1.22 Detector Resolution Test

EPS
Channel

A

H oo w

EP5~-503

Measured Maximum
Engineering " Acceptable
Unit Output Value
AL keV  5G. keV
o3 54. keV
4 56. keV
3.4 56. keV
Sl 5G. keV
T /=25 -7
Insp. ™ Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,

and *Proton &

14 pulse data accumulation test

EPS Measured Acceptable
Channel Threshold Count Count
A E1 [ - 14 oxr 16
B E2 yas 14 or 16
C B3 [ & 14 or 16
D E4 s i4 ox 16
B P6 ] 4~ 14 or 16
3 [~ 25 ~)2-
Insp. . bate

23



EPS-503

DATA SHEET 2 (Cont.)

2.1:26 Proton 1, Proton' 2, Proton 3, Proton 4, and Proton 5.
14 pulse data accumulation test )

EPS ' ‘ - Measured Acf:eptable-
Channe; Threshold- Count . Count
A PL - i 14 or 16
B P2 ' . 14 or 16
C P3 J . 14 oxr 16
D P4 | 14 ox 16
E P5 /¥~ 14 or 16
) ) N
‘Q‘:.“. . i / - 7—5-"'? '2‘—-.
Insp. Date

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 2046 pulse data accumulation test

"EPS Meég,ured Acceptable
Channel  Threshold Count )
A C EL 203 % 7 2032 or 2048
A B2 2032 2032 or 2048
c E3 29032 7 2032 or 2048
D E4 2% 2 2032 oxr 2048
LB P6 2. R Z. . 2032 or 2048
Insp. Date

94 -



PATA SHEET 2 (Cont.}

2,1.2% Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulse data accumulation test

EPS ' Measured Acceptable
_ Channel Threshold Count - Count
A P1 2032 2032 or 2048
‘B P2 7 &3 2 2032 or 2048
" C P3 . PR 2032 or 2048
D ri a2 2032 ox 2048
E P5 s 2 2032 or 2048
7 /=25 -7
Insp. Date .

2,1.31 Electron 1, Electron 2; Electron 3, Electron 4; and

Proton 6 262,142 pulse data accumulation test

- EPS Measured Acceptable
Channel Threshold Count Count
A El 260 OF4 260,096 or 262,144
B E2 L& /79~ 260,096 or 262,144
C E3 20 G4 260,096 or 262,144
D C B4 260 0% 4 260,096 or 262,144
o "P6 2.0 694 260,096 or 262,144
/=25 -7
Insp. Late



DATA SHEET 2 (Cont.)

2.%1.32 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

_262 1142 i:ulse data accumulation test

. EPS ‘ Measured ‘-Acéeptable
Channel  Threshold Count . Count
T A 31 900 ODE 260,096 or 262,144
B P2 ©t0 YO 260,096 or 262,144
¢ P3 . e oGE6 260,096 or 262,144
D P4 60 OGE 260,026 or 262,144
B P6 9ot OF 6 260,096 or 262,144
sy ) =25 72
Insp. _ Date

2.1.34 Electron 1, Electron 2, Electron 3, Electron 4 and

Proton 6 33,554,430 pulse data accumulation test.

" EPS Measured Acceptable
Channel Threshold Count Count
A El 93 297,25£533,292,288 or 0
B E2 i') 33,292,288 or 0
C E3 23 262,288 33,292,288 or O
D B4 33, 262285 33,292,288 or 0
E 0

-P6 23,2492, 28§ 33,292,288 or

/‘ , / -2~ 72,

Insp. Date

96



EPS~503

©2.1.35 Proton i, Proton 2, Proton 3, Protorn 4, and Proton 5

33,554,430 pulse data accumulation test

. "EPS o Measured Acceptable
Channel  Threshold  Count : Count
a " p1  339.92,288 33,292,288 or 0
B - P2 33 792,28 33,292,288 or O
d

c P3 23 262, 0257 33,292,288 or O
D -p4 23 292, 285 33,292,288 ox O
T P5 373,292,285 33,292,288 or 0

~4fe S S e

" Insp. Date

97
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EpsS-503

DATA SIEET 2 (Cont.)

2.2.22 BTE to Housekeeping mode

& /- 25 - 72~
Insp. Date

2.2.23 Set test case 3

Gors ]— 25 -7 P

Insp. Date

2.2.24 BTE {a) Electronics Power Switch 'ON'
{(b) Detector Bias Switch 'ON' 7
o 4‘,—)
(c) Heater Power Switch LQFﬁ{¢><(74ﬂJ\ibéf<3

e

2. 2,14
-'.f-\-."_ / - 2 _— 7 L
Insp. Date
2.2,25 Repeat step 2.2.13 )
AL
Tesih -
-\1' - /-I zb -~ 72__
Insp. Date

2.2.26 Repeat step 2.2.14

B ) 2570

Insp. . Date

98



2.1.4

DATA SHEET 2 (Cont.}

Heater Power

Measured Valiue Acceptable Value
L], 54 +27.5 % 0.5 Vdc
. o _ _ ‘
oz ] - 2.5 ~/72.

ingsp. - . Date

Medium Voltage Heater Current

Measured Value Acceptable Value

/MK 10 £ 5 @A
e (25T
Insp. Date

83



DATA SHEET

2.1.6 Electronic Powex

Measured Value

a2, H Y

2.1.7

Measured Value

e 5 12
C 5 /}M)

2.1.8 Detector Bias

Measured Value

22 55

2.1.9 Medium Voltage Detector

Measured Value

20 _H 4

106

2 (Cont.)}

Acceptable Value

+27.5 £ 0.5 vdc

s '.':' \ ‘ z

;35% //“”izb9 ’*i721~
Insp. bate

Medium Voltage Electronics Curxent

Maximum Value
560 mA

g /‘*;Z.Eji’j72L_

Date

Acceptable Value
+27.5 £ 0.5 vde

5T

Date

A\
Insp.

Bias Current
Maximum Value
30 mA




DATA SHEET 2 (Cont.)

2.1.131 Medium Voltage ADC Checkout

- Measured ' Acceptable
Reference Electrical Blectrical
Input -Unit Output Qutput Unit
Voltage ) Voltage ] Voltage
+0.025%0.001 vde , 62U vde +40.025:0,010 Vdc
+0.050£0.001 Loy 0.050%0,010
+0.160£0,001 . 097 0.100£0.010
+1.000%0.001 e 297 +1.000£0.0190
+2.000%0.001 I g4 - 2.000%0.010
+3.000+0.001 ];,1{,_5? 7’{ +3.000%0.010
+4.000£0.001 2.TT2 +4.00020.015
4+4.900%0.001 4, 992 +4.900%0.020
& | 25-7Z
Insp. Date

10X



PATA SHEET 2 (Cont.)

2.1.13 Medium Voltage Housekeeping Paramster Checkout

‘ Measured Acceptable
. Prime Engineering Engine&rlng
Parameter Frame Unit Output Unit Value
45V Monitor A +5 4 1] j vde +S;.00:':0¢25 vde
+8V Monitor A Z.]9 5 +8,1020.15
~8V Monitor a ~FelLl ~8.15%0.15
+25V Monitor A +2 5, 55§ +25.50%0.75
+350V Monitor A +34¢. 3 30 -~ 0 +350.215.
~15V Monitor A -6, 062 S ”““4 ~15.0£1.0 .
-5V Monitor A ~ &5 4 0 ~5.25%0.25
.Digsc Ref Mon. 2 +2:995% +3,0020.02
45V Monitor B L 5. /] . 45.000.25
+8V Monitor B + Fo 125 . +8.1020.15
~8V Monitor B - F . ;':’,f@ ~8,15%0,15
| +25V. Monitor B +25. (4% +25.500.75 DR #
3507 ponitor B 2346, 330 o, +350.¥15.  EPS7OC
~15V Monitor B - 1& 039 i -15.0%1.0 -
-5V Monitox B —~ 544 ‘7 - ~-5,.25%0.25
Disc Ref Mon. B t A d gL +3.00020.02
e (257
Insp. Date
2.1.,14 _ égtual vValue Acceptable'Value
Heater 3w37‘“ v +25.0 % 0.5 vdc
Elactxonlcs 25 00 £25.0 * 0.5 vdc
.Detector Bias = 2.5, (] +25.0 £ 0.5 vdc
A [~7.5 =72~
Insp. Date

102
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DATA SHERT 2 (Cont.)

2. 1 15 Low Voltage Current Consumption

" Current Sink ’xieasured Current Acceptable Value
Heater - 7 MA wmA 10 £ 5 ma
Electronics o o . < 560
Detector Bias ; e el < 30
| 74 7 &= 2

JFnsp Dape ‘

2.1.16 Low Voltage Housekeeping Checkout

Measured .
Prime Enginesring Acceptable
Parameter Frame Unit Output Value
+5V Monitor A - 45,/ vde +5.00%0.25 vde
+8V Monitor A + 8§ J AL +8.10%0.15
-8V Honitor A ~F./(0 .  -B.1520.15
+25V Monitor A + A5, 553 +25.50%0.75
4+350 V Monitor A 346, 3350.. +350.%15.
~15V Monitor a “’fﬁ e L \~""'-:§r-15 0£1.0
-5V Monitor A — 5,398 ~5.25%0.25
Disc Ref Mon. A + .95 +3,0020,02 SR
+5V Monitor B +~ 5. /// +5,0020.25 | SN -,
+8V Monitor . B + & ,,1'{, +8.10%0.15 ‘&_PS*CO?‘
-8V Monitor B — ,SL J Lo . ~8.15%0.15 ‘
- +25V Monitor B , 555 +25.50%0.75
+350V Monitor B + % *’ff 330, +350.%15.,
~15V Monitor B ~/( 003, ff:*'_‘-ls.ﬁil.o
-5V Monitor B -~ L. 356 -5.25%0,25
Disc Ref Mon, B +2.99s “+3.0020.02
et ey
Tnanrn. Dates

103
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DANTRA SHEET 2 (Cont.)

2.1.17 actual Value A‘cce;_atablé Value
Heater 29 .9 7 C - ¥30,0 4 0.5 vdc
Electronics 9. 4 [ +30.0 £ 0.5 vde
Detector Bias 30,149 +30.0 * 0.5 vdc

EN .. 7 [ —
& (L5
Insp. Date

2.1.18 High Voltage Current Congunption

Current Sink Actual Value Acceptable Value
Heater ' R gy 7 ma 10 = 5 mA
Blectronics o H GO M4 < 560
[ 4 .
Detector Bilas A0 Mma < 30
AR g T
e, / ,.Z_j» {7L
Insp. Date

164



2.1.19

Parameber

+5V Monitor
+8V Monitor
-8V Monitor
+25V dMonitor

+350V Monitor

~15V Monitor
" ~5V Monitor

misc,Ref MO .

+5V Monitor
+8V Honitorx
'~8V Monitor
+25V Monitor

+350V Monitor

~15V Monitor
~5V Monitorn

Disc Ref Mon.

High

DATA SHEET 2 (Cont.)

Voltage Housekeeping Checkout

EPS-503

a??ime‘ Meagure&, .
Prame Englneerlng Acceptable
- Unit Output Value
A - 5.47] Vde +5.00%0.25 Vdc
A - 4 §a35 +8.10%0.15
A ~5’,;s7 ~8.15%0.15
A 25, +25,50%0.75
A —;.’)Lﬂf 3;0  +350.215.
A — ] € o gxm 4.15,0%1.0
A ~ 5 ofetf  =5.25%0.25
A + 2 T 98 +2.0020.02
B, + 5. 9\'L +5.00%0.25
B 4+ ¥ lgsg ¥8.1020.15
B ~ 8. l82 8.15¢0.15 DR F
B £2.5. (4 +25.50£0.75 E%&?
B +3:f 4, 33 - . +350.%15.
B ~ [} 6,075 it =15,0%1.0
B - 5,0 ~5.25%0.25
B L2998 +3.00£0.,02
Y LT
T Nt m

105



DATA SHIEET 2 (Cont.)

2,1.20 Temperature Measurement

-
-

Prime Measured
Parameter . Frame Value

‘Package Temperature Monitor A /. 926 °C

Package Temperature Monitor B +11.920

Detector Plate Temperature a ~ 6,545
Monitor

Detector Plate Temperature B ~ L, 545
Monitor )

e

Insp. Date

2.1.21 " Detector Leakage Current Test

L .

Measured Mazimum

EPS Engineering Acceptable
Channel Unit Output Value
“A + . 0)7 ] UA 1.0 uA
- B 4 . O 2.0 pa
o 4 2 1E 2.0 A
b ¢ D(’E - 2.0 pa
E 050 ' 2.0 WA
FERY VAN
Insp. “.J Date '
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DATA SIUEET 2 (Cont.)

2.1.22 Detecitor Regolution Test

Measured - Maximum

EPS Engineering Acceptable
Mannel Unit Output . Value
A v 50/ " kev  50. keV
B $ 3 50. kev
C 309 50. kev
D .337 . '50. keV
E ‘397 500 kev
,;| -7 i .
o) /“4¢7’7ZL
Insp. = Date

2.1.25 Electron 1, Electren 2, Electron 3, Electron 4;

and *Proton 6 14 pulse data accumulation test

EPS Measurad Acceptable

Channel Threshold Count . Count

A El 17 14 or 16

B B2 . } 4 14 or 16

C B3 e 14 or 16

D B4 ] ¢ 14 or 16

E " P6 ] & 14 or 16

s i

Insp. ° Date
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DATA SHEET 2 {(Cont.)

2:;1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5.

14 pulise data accumulation test

EPS . Measured Acceptable
. Channel . Threshold Count . Count
A PL .. [ 4 14 or 16
B P2 14 14 or 16
C P3 .14 14 or 16
D P4 ] 4 14 or 16
B P5 I ai 14 oxr 16

4§ﬁ /";war"':7fi_

Insp. Date °

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 2046 pulse data accumulation test

"EPS Measured Acceptable
Channel Threshold Count
A El 305%%’_ A OLg 2032 or 2048
/
A E2 7 4 ¥ Ao 2032 or 2048
i
c E3 N ott & 2p3n 2032 oxr 2048
. M 7
D E4 2o3 2032 or 2048
E P6 2oy §,.2030 2032 oxr 2048
d .
-{gil /-’;2 Cri; T721-
Insp. Date
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EPS~50:

DATA SHEST 2 {Cont.)

2.1.28 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
2046 pulse data.accumulation test

EPS Heasgsured Acceptable
Channel  Threshold Count | . Count
A P1 203X 2032 or 2048
B P2 2 0% 2032 oxr 2048
c P3 ) 2 c 2 2032 or 2048
D P4 ‘ L O DI 2032 or 2048
B P5 A 0D 2032 or 2048.
£ +
Insp. ) D;te

2.1.31 Elecktron 1, Blectron 2, Electron 3, Electron 4, and
Proton & 262,142 pulse data accunulation test

© EPS Measured Acceptablé
Channel Threshold Count Count
A EL 2 Loty £ 260,096 ox 262,144
B E2 AL gt 260,096 or 262,144
C E3 2Lpof 260,096 or 262,144
D E4 ALoc g 260,096 or 262,144
E 'P6 20685, 250,096 or 262,144
R S e
Insp. ) Date )

ig¢



2.1.32, Proton 1, Proton 2, Proton 3, Proton 4, and Proton .5

262,142 pulse data accumulation test

EPS ‘ Measured Acceptable
Channel’ Thxeshold  Count ~ . Count

A 1. D el 260,096 or 252,144

B . P2 D tecngh . 260,096 or 262,144

c P3 oy 260,096 or 262,144

D P4 Dol 260,086 or 262,144

= "P6’ 2(ocqf 260,096 or 262,144

574 [ -7.5 — /2
Insp. Date . »

2.1.3% Electron 1, Electron 2, Electron 3, Electron 4 and

Proton 6 33,554,430 pulse data accumulation test.

" EPS ' Measured’ Acceptable
Channel Threshold Count . Count_
A El 33,143, 257 33,292,288 or O
B E2 32, 242 ayy 33,292,288 ox O,
. ,f ’
c E3 293,262, 057 33,292,288 or 0
Lt f 7 c
D _E4 32,244,455 33,292,288 or O
B P65 43 Jen, 297 33,292,288 or G-
_ S L WA
+ " : /"—’/v/—’-é‘ - ,7{{..7»’
insp. o Date '
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EPS~503

" DATA SKEET 2 (Cont.

2.1.35 Proton i, Proton 2, Proton 3, Proton 4, and Proton 5

"33, 554 430 pulse data accusvlaulon ‘test

EPS Measured - Acceptable

Channeal Threshold  Count , Count
A Pl 5 9,?\ 2 25§ 33,292,288 or O
‘B - P2 24 092 05 33,292,288 or 0
C P3 %z /,;uf/h,,,;,,) 33,292,288 or 0
D P4 33 .)_/.}_,;)5' 33,292,288 or O
® P5 29, A/ (2§ 32,292,288 or O

& =267

Insp. Date
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e
™~
N
G

24,24
677

3157

19. 5%

2267
14-53
7.6.27
2.9 2
29.8/
3127

33,52

37 4S5

RN sl Y iz

35,26 33.52
37. id S5O
368,70 - 3-5;;4&3
39,858 3¢, 2C
Al iS5 36,94
: 42.12 B35
3 ﬁ:-}/-?,o 42.90 2727

=~ vy 'Vﬁc‘.)/’f/—:@ﬁf yETEC’f‘E_—“?Z"
EMF TEP]F» “TEFIT-

T IME

055:.‘{ z. S
3103

2 ‘;&‘O_Z//‘ o

ossofins . AZid 3758
cloc/rz.0 gs.84 3788
ol20/12.5 ge.13 . 3EI7
o/i3.0 A6, 33 do.l7
c:73‘c// 2.5 4G 52 <10.27

7!&(-.(-&:{ C}qewﬂ.‘b:f '9.\{— a7 s
Trened AAWPS b€ ot €525

.
0 960 4711 R
o325 An.75° 432
0830 47.to 2P &L
6900 5,25 2655
6?30 . 4545 27.5%¢
(3. /e 9,305 2 %2’
~ -

[—2C72.



DATA SHEET 2 {Cont.)

" 2.2.28 Set tes t case 4

. ’ii‘ / _ '?/5‘ __, 7>_~

Insp. Date

[
i

2.2.29 BTE ({a) Electronics Power Switch "OFEX:;
. ) fua Q{
() Heater Power Switch SEE=S o/ - [*gZC; {LL ﬁ%dpﬂ
{¢} Detector Biag Switch 'OFFF . 2y 2“7
",x b ’ CA& {JKOC
/ &' . / .,,......Z r-ﬂ 71

. --“,\.

Insp. Date
2.2.30 Repeat step 2.2.13

J e -T2

Insp. Date
2.2.31 Repeat step 2.2.14
o [= 2 -72
Insp. Date
2,2.32 Vacuum chamber to ambient
S
Insp. Date
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DATA SHEET 3
FUNCTIONAL TEST

2.3 FUNCTIONAL TEST DATA SHBET

2.1.4  Heater Power

Measured Value Accé@table Value
L 7 54 . +27.5 + 0.5 vdc

e I (o ..C ‘
=g P

5
v

- Insp. ' Date

2,1L.5 Medium Voltage Heater Current

Measured Value Acceptable Value
7 Mo 10 + 5 ma
& Vavfpy
Insp. Date
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BPS~503

DATA SHEET 3 (Cont.;

k.6 Electronic Power

Measured Value Acceptzble Value
A7 45 © 427.5 * 0.5 vdc
ff}éz/?g,
Insp. ] bate

«1.7 Medium Voltage Blectronics Current

Measured Value Maximum Value
S 12 _mip 560 ma
Insp. Date

¥

3.1.8 Detecktor Bias

Measured Value © Acceptable Value
+27.5 * 0.5 vdc

=LY JrovE Q560
/ SEE  CluTioy d, _ Insp. bate

12"‘!07 T,

2.1.9 Medium Voltage Detector Bias Current

Meagured Value T Maximum Value
30 mAx

SEG  cgured 2ol 7

Insp. Date
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DATA SHEET 3 (Cont.)

Reference
Input
Voltage

. +0.02520.001 Vde

+0.050x0.001
+0.160£0.001
+1.00020.001
+2.000£0.001
+3.00020.001
+4,000x0.001
+4,900%0,001

2.1.11 Medium Voltage ADC Checkout

115

Measured Accept@ble
Electrical Bleckrical
Unit Oukput Output Unit

Voltage Voltage

L2233, 02 véde +0.02520.C10 vdc
NS 0,050+0,010
097 0.100%0.,010
s 1.000%0.010
|, T EF 2.000+0.,010
2o TIL +3,000£0.010
R +4.000£0.015
H w97 +4.,900%0.020
oot i/
%y /G-M/% z—
Insp. bDate



DATA SHEET 3 (Cont.)

S 2.1.13

S Prine
Parameter Frame
+5V Monitor - A
+8V Monitor a
-8V Monitor A
+25V Monitor A
+350V Monitor «%4‘ A
=15V Monitor A
. ~5V Monitor A
Disc Ref Mon. A
+5V Monitox B
+8V Monitor B
~8V Monitor B
+25V Monitor B
+350V Monitor -%B
;lSV Monitor B
-5V Monitor "B
"Disc Ref Mon, - B
2.1.14
Heater
Electronics

Detector Bias
ey ze At
AN TOFF
5E’. o1 99] o?‘

Measured Acceptable
Engineering . Engineering
Unit Output Unit Value
4G, 13] Wvae  +5.00%0.25 vde
+7.145 +8,10%0,15
— Hc]87 -8.15%0.15
T A5 (4 +25.5040.75
4 243 +350.215. ‘oFF”
~{5. 984 ~15.0%1.0
A 775 +3.0020,02
=5.13] +5.0020.25
+8.185 +8.10%0.15
~$.209 -8.1540,15
RN PN +25.50%:0,75 ,
FAY, 212 +350.%15. =S
/ AL * ~
~ 7 (L, 0]9 5 -15.021.0
: !
~ 5. 4443 77 ~5,2520.25
+ 3,080 +3.00020,02
~ R .
Do ig@j o671
i 1 /o f7 93—

Medium Voltage Housekxeeping Parameter Chockout

Insp. -~

‘ aActual value

Date

Acceptable Value

J 5.3 +25.0 = 0.5 Vdc

Y L. [ - +25.0 0.5 vdc

—_ $25.0 * 0.5 Vdc
Al

116

Date


http:3.000�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00i0.25

}{_

s )
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~
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DATZ SHEET 3 (Cont.)

2.1.15 Low Voltage Current Consumption

Current Sink Measured Current

Acceptable Value

117

Heater 7. O mA 10 = 5 ma

'Elec:tzronics 54 H ALA < 560

betector Bias o)== < 30

SE & 2ol 77 ) %\&:’—-’
LLASP. Date
2.1.16 Low Voltage Housekeeping Checkout
Measured
Prine Enginsering. Acceptable
Parameter Frame Unit Output Value
+5V Monitor A +5,/)2] vdc +5.00%£0.25 Vdc
+8V Monitor + ¥ }_%5 +8,10£0.15
-8V Monitor A —~ X e ADR ~8,15%0.,15
+25V Honitorx A A+ A5, L4 +25.50£0.75
+350 V Monitor ¢ A S A AH2 +350,:15. oEgE"
~15V Monitor A — 5,984 ~15.0%1.0
-5V Monitor a —~ 5, 43D ~5.2520,25
Disc Ref Mon. A -2 975 +3.00=0.02
+5V Monitor B + 5212 +5,00%0.25
+8V Honitor B 4 §./195 +8.1020.15
-8V Monitor B —Fa /G0 . =8.1520.,15
+25V Monitor B + A5, b4 3 +25,50=0.75
+350V Monitor M B JhH, A4 +350.%:15. @ofFE
~15V Monitor B ~ [ 5, 4 5""7’ ~}5.0%1.90
-5V Monitor B —~ S, 417 ~5,.25%0,25
Disc Ref Mon. B ey P00 +3.00%0.02
- | N

‘ga . C.-c—_?{.}\l\‘; 0 Insp. Date


http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25_0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00+-0.25

DATA SHIDET 3 (Cont.)

2.1.17 Actual Value Aeceptable Value
Heater, 29, 9K .. +30.0 % 0.5 Vdc
Electronics D, g +30.0 * 0.5 Vdac
Detector Bias o FE +30.0 % 0.5 Vdc

Insp. Date

2.1.18 High Voltage Current Conswaption

Current Sink , Actual Value Aeceptable Value
Heater 7 A © @m0+ 5 ma
Electronics Hg g a4 < 560
Detectoxr Bias O F = < 30
. -
P see S
Inspe. Date

——_— /
oy Zin CAvToq
b

,.«;:@/' do /o 7
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- 2-1&19

Parameter

+5V Monitor

- +8V Monitor
~8V Monitoxr
+25V rMMonitoxr

4350V Monitor

~ ~15V Monitor
....5‘5“7
Disc Ref Mon.
+5V Monitor
+8V Monitor
-8V Monitox
+25V Monitor
+350V lHonitor
-~15V Monitor
~5V Monitor

ionitor

Disc Ref Mon.

¥

&

ﬁé- Saa AU
AN I ‘“

DATA SHEET 3

Prime
Frame

WO oW owow oW oo oo P

s

ZCont.)

High Voltage Housekeeping Checkout

Measured
Engineexring
Unit Output

EPS5-503

Acceptable
Value

113

+ 5,13 vdec +5.00£0.25 Vdc
" 356155 +8,10%0.15
~Fe [43 ~8.15x0.15
1265, £4)  +25.50%0.75
F+ 2, LY 3 +350, 215, OFEF
—15. 997 -15.0%1.0
— &5 437 ~5,25£0.25
+309985 +3.00%20.02
50 /47 +5,00%0, 25
i ;;‘;'5“ +8,10%0, 15
- 5,193 -8.1520.15
12 5. €94 +25.50%0.75
LAY, 2453 +350.%15. OFF
~]15, 997 ~15.021.0
— 5. Hadp -5.250.25
+ 2,000 +3.00%0.02
.figﬁ j/;%d%é;zyf
Insp. Date



DATA SHEET 3 (Cont.)

2.1.20 Temperature Measurement

.. " Prime Measured "Acceptable
Parameter ' Frame Value Limits

Package Temperature Monitor A 1L35.085°C 50°F to 118°F =
) 10°C to 48°C
Package Temperature Monitor B +25,095

Datector Plate Temperature A “ﬁ27-9/é :::::><::::
. Monitor ’
Detector Plate Temperature B +'&7,q/é :::::><::::
Monitox :
[/;(%Kfi/’

Insp.- Date

2.1.21 Detector Leakage Current Test per  PLATE

Measured Maximun . T E# P CEATUE
Engineexi Acceptable .
ChiiiEl ;2§;q%u2;3% Value + 7.9t
A yA 1.0 unj T OEE
T B ' 2.0 YA 4’/ A
! ﬁ v C 2.0 pa ? 20}0‘7
~pKEI | !
i D 2,0 pa
E 2.0 A
Insp. . Dbate
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DATA SHEET 3 (Cont.)

2.1.22 Detector Resolution Test

EPS~503

Measurecd Maximum

EPS Engincering Acceptable
Channel Unit Output " Value
SE6 & ChavTrcs
A cH3AS kev 5¢. keV
B 4 05 50. keV Ll 7
C . 3G 50. keV i ;/(; %1/
D . 444 506. keV i |
E . 39% 56. kev
7+

VeLtALE

et

E v, ) Insp. Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,

and *Proton 6 14 pulse data accuvhulation test

EPS Measured Acceptable
Channel Threshold Count Count
A El ] 4 14 or 16
B E2 14 14 ox 16
c E3 / . 14 or 16
D E4 ] 4 14 or 16
E " P6 | 14 or 16
% s do fy
Insp. Date ;
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DATA SHEET 3 (Cont.)

.2.1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
14 pulse data accumulation test

EPS ' Measured Acceptable
Channel . Threshold Count . Count
A Pl ] ¢4 14 or 16
B ' P2 Yy 14 or 16
N 1
C P3 R 14 oxr 16
D P4 14 14 or 16
E P5 | 4 14 or 16
r\;’ri f/J.C;/Y 1
Insp.. Date

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 2046 pulse.data accumulation test

"EPS Measured Acceptable
Channel Threshold Count .
A ~ El 9032 2032 or 2048
A E2 20 B A 2032 .or 2048
C _E3 A 032 2032 or 2048
D . B4 2 o 3 2. 2032 or 2048
E P6 A O A 2 2032 or 2048
L | si s’
Insp. Date
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EPS-503 -

DATA SHEET 3 {Cont.)

2.1.29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
2046 pulse data.accumulation test -

" EPS ' Measured Acceptable
Channel Threshold Count Count
A 3] 203 2032 or 2048
B P2 203 2~ 2032 or 2048
C P3 2022 2032 oxr 2048
D P4 2532 2032 or 2048
E P5 203 2032 or 2048
,-"’:‘-g ) }/ Ve
L :)Q/]],
Insp. - ] Date

2.1.31 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 262,142 pulse data accumulation test

EPS Measured Acceptable
Channel Threshold Count Count
A El 2foodf 260,096 or 262,144
‘B E2 26 ) Hi 260,096 oxr 262,144
C E3 NIy Y 260,096 or 262,144
D E4 2 6L )} 260,096 or 262,144
E P6 Al eO0T[ 260,096 or 262,144
T H
rd o /',Ma/ o eV
"Insp. Date
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DATA SHEET 3 (Cont.)

2.1.32 - Proton 1, Pxotoﬁ 2, Proton 3, Proton 4, and Proton 5
262,142 pulse data accumulation test

. EPS ’ ’ Measured .Acceptable
Channel  Threshold  Count ~ Count ]
A Pl 20664/ 260,096 or 262,144
B P2 a2Loedl 260,086 oxr 262,144
C P3 2L p0GFL 260,096 or 262,144
D P4 ‘2 Lon G 260,096 or 262,144
B Pé 2 () Jeftf 260,096 oxr 262,144
7 d )
S ' // -
Insp. _ Date

2,1,.3% Eiéatran 1, Electron 2, Electron 3, Electron 4 and
Proton 6 33,554,430 pulse data accumulation test,

" EPS Measured Acceptable
Channel Threshold Count - Count
A El 230D 288 33,292,288 or 0
B E2 -0 33,292,288 or 0
Cc E3 %% Qxf;’,lLZ%’j” 33,292,288 or §
D E4 22" 3;;; 245 33,292,288 or O
E 6 7?7f?,c,’; 78Y 33,292,288 or 0
7
Insp. Date
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DATA SHRET 3 -(Cont.)

©2,1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulse data accumulation test

EPS ’ Measured receptable
Channel  Threshold ~ Count Count
A Pl 32, D%l 258 33,292,288 or 0
B P2 77 71/,9 2§ 33,292,288 or 0.
/
c P3 ﬁ% ;ql 255 33,292,288 or O
D P4 35 2\679 2358 33,292,288 or O
B P5 3’%“;/01 2589 33,292,288 or ©
A ' / /
Insp.
2.1.36 Visual inspection'
/’ﬁ’ ‘ f ©

Insp. Date

125



DATA SHERT 4

2.4 VIBRATION

2.1.4

. Heater Power

Measured Value hcceptable Value
+27.5 * 0.5 vde

Insp. Date

Medium Voliage Heater Current

Measured Value Acceptable Value
10 £ 5 mA
Insp. Date

i2ea



DATA SHEET

2.1.6 Electronic Poger

Meagsured Value

4 {(Cont.} |

Acceptable Value

+27.5 £ 0.5 -Vdc

Insp. Date

2.1.7 Medium Voltage Electronics Current

Measured,Vaiue

2.1.8 Detector Bias

Measured Value

2.1.9 Medium Voltage Detsctor

"Measured Value

———

Maximum Value
560 ma

Insp. Date

Acceptable Value
+27.5 £ 0.5 vVdc

Insp. bate

Bias Current

Maximom Value
30 mA

Insp. ) Date

EPS-503



DATA SHEET 4 (Cont.)

Reference .
~Input
. Voltage

+0.025%0.001 Vvde

+0.05040.001
+0,160£0.001
+1.000%0.001
+2.000£0.001
. +3.00020.001
+4.00020.001
+4-,900%0,001

"2.1.11 Medium Voltage ADC Checkout

Measured

. Electrical
~Unit Quiput

Voltage

Acceptable

Electrical

Outpul Unit
Voltage

Vae +0.025%0.010 Vde

0.05020.010
0.100£0.010
1.00020.010
2.000x0.010
+3.000£0,010
+4.000+0,015
+4,30020.020

Insp.

128
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DATA SHEET 4 (Cont.)

2,1.13 Medium Voltage Housekxesping Parameter Checkout

Parameter

+5V Monitor
+8V¥ Monitor
-8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
-5V Monitor
Disc Ref Mon.
+5V Monitor
+8V Monitor
-8V Honitoxr
+25V . Monitor
+350V Monitor
~15V Monitoxr
© =5V Monitoxr

" Disc Ref Mon.

2‘1‘14

Heater

. Prime
Frame

g

oW oW W OW WM o oA o

Electronics

Detector Bias

Measured
Engineering
Unit Output

Vdg

Acceptable
Enginsering
Unit Value
+5.,0020.25 vdc
+8.10£0.15
.=8,1520.15
+25.5020.75
4+350,+15.
~15.0%£1.0
~5.25%£0.25
+3,00%0.,02
+5,0020.25
+8.10%0.15
~8,1520.15
+25.50£0.75
+350,%15.
«15.0z1.0
~-5,.2520.25
+3.00020.02

Insp.

Actual value

Date

Acceptable Value
0.5 vdc
§.5 vdc
0.5 vde

+25.0 £
+25.0 *
+25.0 =

Insp.

1239


http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:9.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8,10�0.15
http:5,00�0.25
http:3.000�0.02
http:8.15�0.15

DATA SHEET 4 {(Cont.)

. 2.1.15 Low Voltage Current Consumption

Current Sink Measured Current -Acceptéble Value

Heater - ) ma 10 * 5 mA

Electronics < 560

betector Bias < 30

Insp. bate
2.1.16 Low Voltage Housekeeping Checkout
Measurad
- Prime Enginearing Acceptable
Parameter Frame Unit Output Value
+5V Monitor A Vde +5,00%0.25 Vdc
+8V Monitor A +8.30x0.15
-8V Monitor A ~8,15%0.15
+25V Honitor A +25,50x0.75
+350 V Monitor R +350,%15.
~15V Moniter A ~15.0=1.0
-5V Monitor A ~5.2510.,25
Disc Ref Mon. A +3,00%0,02
+5V Monitor B +5.00%0.25
+8V Monitor B +8.10£0.15
-8V Monitor B . ~8.15%0.15
+25V Monitor B 425,500,775
+350V Monitor B +350.%15,
~15V Monitor B -15.0%£1.0
~5V Monitor B «~5.25£0.25
Disc Ref Mon. B +£3,00x0.02
Insp. Date
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EP5-503

DATA SIEET 4 (Cont.)

2.1.17 _ Actual Value Acceptable Value
Heater ¢ +30.0 * 0.5 vdc
Electronics +30.0 4 0.5 vdc
Detector Bias +30.0 * 0.5 Vdc

Insw. Date

2.1.18 High Voltage Current Consumption

Current Sink 2ctual Value Acceptable Value
Heater wmp 10 £ 5 mA
Electronics < 560
Detector Bias < 30

Insp. . Date
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DATA SHBET 4

{Cont.}

2.1.19 High Voltage Housekeeping Checkout

Parameter

+5V Monitor
+8V Monitor
~8V Monitor
425V Monitox
+350V Honitoxr
~15V Monitoxr
-5V Monitor
Disc>Ref Mon.
+5V Monitor
+8V Monitor
-8V Monitoxr
+25V Monitof
+350V Monitor
~15V Monitox
-5V Monitor
Disc Ref Mon.

Prime
I'rame

wow W oW o oW oo oo oo R

Measured

Engineering
Unit Output

vado

EPS-503

Acceptable
Value

+5,0020.25 Vdc

+8,10£0.15
-8.31520.15
+25.50%0.75
+350,£15,
~15,0%1.0
~-5,25%0.25
+3.00%0.02
+5,00%0.25
+8,10+0,15
-8.15%£0.15
+25.50%0.75

. +350.%15.

“15-0il00
-5,25%0.25
+3,00%0.02

Insp.

132
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‘DATA SHEET 4 (Cont.)

2.1.20 Temperature Measurement

: Prime Measured Acceptable
Parameter . Frame Value Limits
Package Temperature Monitor A °C 50°F to 118°F :

: . 10°C to 48°C
Package Temperature Monitor B

Detector Plate Temperature A
) Monitor
Detector Plate Temperature B

Mani +nr

1
VY-

Insp. Date

2.1.21 Dpetector Leakage Current Test

Measured Maximum
EPS Engineering Acceptable
Channel Unit -Cutput . Value

y:% A 1.0 pAa
B 2.0 ua
C 2.0 ya
D C. ) 2.0 A
E ‘ 2.0 yAa

-

Insp. Date
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DATA SHEET 4 (Cont.)

- 2,1:22 Detector Resolution Test

) Heasured —ﬁaxinmm .
EPS i Engineering Acceptable
"Channel Unit Output Value
A - kev - 50, keV
B - 7 Sgr keV
C 50. keV
D 50. kev’
B 50. keV
Insp. Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,
and Proton & 14 pulse data accumulation test

EPS Measured Acceptable

. Channel Threshold Count . Count
A =1 . ; 14 or 16
B E2 - 14 or 16
C B3 14 or 16
D E4d "14 or 16
B " P6 14 or 16

g .
Insp. Date
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EPS-503

DATA SHEET 4 {(Cont.)

2.1.26 Proton 1, Protoniz, Proton 3, Proton 4, and Proton 5.

14 pulse data accumulation test

EPS Measured Acceptable
Channel Threshold Count - {Count
A -P1 " 14 or 16
B P2 . i4 or 16
C B3 14 ox 16
D - P4 ’ 14 or 16
B P5 14 or 16

Inspl Date

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 2046 pulse data accumulation test

"EPS Measured Acceptable
Channel Threshold Count
A El 2032 or 2048
A E2 ° 2032 or 2048
c E3 2032 or 2048
D E4 ' 2032 or 2048
E P6 . ' 2032 or 2048
Insp. Date
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DATA SHERT 4 (Cont.)

2.1.28 Proton 1, Proton 2, Proton 3, Proton_é, and Proton 5

12046 pulse data accumulation test

EPS

Channel Threshold

A

B
c
b
B

Pl
P2
.P3
P4
P5

HMeasured
Count

Acceptable

‘Count

2032 or
2032 oxr
2032 orx

2032 or

2032 or

2048
2048
2048
2048
2048

Date

2.1.31 Electron l,; Electron 2, Electron 3, Electron

Proton 5

EPS

262,142 pulse data accumulation test

Channel Threshold

A

B
c
D
E

El
E2
E3
E4

'P6

Measured
Count -

Acceptable

Count

260,096
260,096
260,096
260,096
260,096

oxr
or
or

oxr

4, ahd

262,144
262,144
262,144
262,144
262,144

Insp.
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DATA SHEET 4 (Cont.)

".2.1.32  kroton 1, Proton 2, Proton 3, Proton 4, and Proton 5
262,142 pulse data accumulation test

EPS ‘Measured | Acceptable
Channel  Threshold  Count . Count

R S 960,096 or 262,144

B P2 " ‘ K 260,086 or 262,144

c P3 . 260,096 or 262,144

D P4 250,096 or 262,144

E P6 - 260,096 or 262,144

Insp.. Date

2.1.34 Elevtron 1, Electron 2, Electron 3, Electron 4 and
Proton 6 33,554,430 pulse data accumalation test.

C EPS Measured‘ Acceptable
Channel  Threshold  Count Count
A El . 33,292,288 or O
B E2 . 33,2%2,288 or O
C B3 . 33,292,288 or O
D _E4 . 33,292,288 or O
E 2 - 33,292,288 ox O
Insp. bate
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DATA SHEET 4 {(Cont.)

©2.1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulse data accunulation test

EPS ’ Measured Acceptable
Channel Threshold Count Count
A Pl " 33,292,288 or 0
B P2 ) 33,292,288 or O
Cc P3 33,282,288 or 0
D P4 33,292,288 or O
E P5 33,292,288 or C
Insp. Date

2.1.36 Visual inspection

Insp. Date
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2.4.3

2.4.7

DATA SHEET 4 (Cont.)

EP5~-503

Test article to Building 49, NASA/MSC

o &5 JFEls7E
Insp. Date
ffepare control sys£em
22\ Jo FES T
iy 7ﬁﬁﬁﬁ%fi§7??2
Insp, Date
Mount fixture
T e
o o0,
Insp. Date
Shape 'R' axis spectrum
B J Y FEL )R
Insp. Date
Install test article
I .
I
/Y Fed 72
Insp. Date
Sinusoidal Sweep .
v Y FEE. A
Insp. Date
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ErS-503

DATA SHEET 4 (Cont.)

2.4.8 Random exposure : (Attach spectrum plot)

Nominal: Time _° . seconds

. g rns

High Energy Time seconds
. g rms )

_ . ,:g’??Lijl ’
seF BT )y FES. 2

Insp. bPate
2.4,% Remove test article
- f
S
)4 FER TR
Insp. Date
DU T ' ' - HieK

S€G . /““\7 ,‘20--300/‘/7. Hop, 33 CRAS | 42 FoR b SAC,

Y1 F] i

}

P See. 3’\3,1,/00 ~£10 M

Ao M 6 GRS /5’; s

SEG. I ¢o0-§rol= 3 _ ST
PR Mol 99 ¢ ams 3¢ GRS ossc
|. ,-/-‘ o — A’,C/ ’:L
R V-T- T S e / N 2L GRAS o g;ems Jo 5=
SEG - g= "/ ko - BEAC L) efns &R GRHs  JosEc-
O 9 e
OUJCP ﬁWMPLH(gw OV;?(&Mﬁgkn” DOUMpeD Ttg—Aphm_

s SUCC’MDS OF MG W LEVUEL o« Retvycuesd Am Poosten A D Py

AN ADDificwace S Sc:toMﬂS.{m’r—@
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2.1.4

2.

1.5

DATA SHEEBET 4 {(Cont.)

/\%\,

/éj ’ﬂ%*’ﬁér

Heater Power

Measured Value Acceptable Value
27.5¢ +27.5 = 0.5 vdc
7E>>
£ e
. //s’ /72_
Insp. Dape
Medium Voltage Heater Current
Measured Value Acceptable Value
elod) 10 £ 5 ma
e
)
2 /i’ 72
Insp. Daté
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2.1.6

DATA SHEET

Electronic Pover

Measured Value

- 972,45

4 {Cont.)

Acceptable Value

+27.5 £ 0.5.Vdc
NI
T 2//5’*/7;_

Insp. Date !

Mediun Voltage Electronics Currxent

Measured Value

E12 ma

Detector Bias

Measured Value

27,56

Medium Voltage Detector

Measured Value

RC  fn A

© 142

Maxirum Value

560 ma
s ﬂﬁ@éz
Insp. Date’ '

Acceptable Value
+27.5 + 0.5 vdc

3

L ;z//ﬁ'/ﬂ.
Insp. : Date

Bias Current

Maximum Value
30 mAa

P

2/ 5/2)

Insp. Date



- 9,111

EPS-503

DATA SHEET 4 (Cont.)

Medium Voltage ADC Checkout

Measured . Acceptable
Rc-:.ference Electrical Electrical
- Voltageg, Voltage | - " Voiltage
+0.025%0.001 Vdc , 02 vdc +0.025%0.010 vd
+0.05040.001 ~ o548 0.05040.010 °
+0.106020.001 L Q77 0.100£0.010
+1.00020.001 LG D © 7 1.000x0.010
+2.000%0.001 [, 95/ 2.000%0.010
+3.0000.001 L 2.5 4+3.000£0.010
+4,00020.001 5 973 +4.000+0.015
+4.,900+0,001 2. §52 ' +4.900£0.020

i 2/15/72.

Insp. Date
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http:0.050�0.00

DATA SHEET 4 (Cont.)

2,1.13

S Prime

Parameter Frame

+5V Monitor’
" 48V Monitoy

~8V Monitor
+25V Moritor

350V Monitor

~15V Monitor

o

e A A

-5V Monitor
Disc Ref Mon.
+5V Monitor
+8V Monitor
~BV Monitor
+25V Monitor
+350V Honitor
~15V HMonitor
-5V Monitor
Digc Ref Mon.

W ow W owWw W oW W

2' 1‘ 14

-Heater
Electronics
Detector Bias

Measured
Engineering
Unit Ountput

Mediun Voltage Housexeeping Parameter Checkout

Acceptable
Engineering
Unit value

i vde  +5.00:0.25 vdc

X. /35 +8.10£0.15

—& 157 -8,15%0.15
w2l +25.5020.75

2L, 3D +350.215 ;f{\’
7, 0l ~15,0%1,0 %2
R 24 -5,25¢0.25 ¢
o, 995 +3.00£0.02 &

St +5.00%0.25 gf’

X138 +8.10%0.15 &(’v
g 4L ~8.1520.15 &

OS5 Y +25.50%0.75 <
3 332 +350, %15, i
«fi, o) ~15.0%1.0 @{f
— ST Yo/ ~5,25%0,25
3,000 +3.000%0.02
RN .?/?J?Kyvf
Insp. Date

actual Value

Zceceptable Value

N +25,0 £ 0.5 Vdc
28, ¢ +25,0 = 0.5 véc
R +25.0 = 0.5 Vde

3’ ‘L//f%‘}j,
Daﬁe


http:3.000-0.02
http:5,25�0.25
http:8.15�0.15
http:8o10�0.15
http:5.00�0.25
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:5.00�0.25

DATA SHEET 4 {(Cont.)

2.1.15 TLouv Voltage Current Consumption

Current Sink

Heatex

Electronics

Detector Bias

Maasured Current

AcceptabIQAValue

2.1,16 TLow Voltage Housekeeping Checkout

Parameter

+5V Monitor
+8V Monitor
~8V Monitox
+25V Monitox
+350 V Honitor
~15V Monitor
—SV Monitox
Disc Ref Mon.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitox
~15V Monitoxr
-5V Monitor
‘Disc Ref Mon.

W W ow oW oW om o o

Prime
Frame

WA mA 10 £ 5 ma
53 < 560
2. < 30.
B>, AT
JInsp. T Date ‘
Measured
Engineering Acceptable
Unit Output Value
S ll] vde +5.00%0.25 vdc
5,124 +8.10%0.15
~5. 142 ~8.15%0.15
2 S ¥V +25.5020.75
36, 330 +350.%15,
AN B ~15.0%2.0
- T b2y ~5.25£0.25
2 LT 4+3.0020.02
& I +5.,00%0.25
¥, /*},zf +8.10%0.15
— ¥, /62 . ~B8.15%£0.15
2ESF 4+25.50%0.75
S ¥L 330 +350,%15,
~/87. 582 ~15,0=1.0
RO ~5.25%0.25
oo 4+3.0020.02

P % $//? T2
e

Da


http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5,00�0.25

EF5-503

DATA SHERT 4 (Cont.)

2.1.37 Actual Valve Acceptable Value
Heater R_GLFTF L 43000 % 0.5 Vde
Electronics G, 7L +30.0 = 0.5 vdc
Detector Bias zn.0 5 +30.0 = 0.5 vdc

\:—:j" A5 o
Insp. Date

2.1.18 Iigh Voltage Current Consumption

Carrent Sink Actual Value Acceptable Valune

Heater 7 C mwmA 10 2 5 ma
Electxonics LB, < 580
Detector Bias &/ < 30
>N -
s =/ ‘%f/m
Insp. Date

lde



DATA SHEET 4. (Cont.)

EPS-503

2.1.1% High Veltage Housekeeping Checkout.
eyt Measuvred .

Pasmeter | meame  Dogiierlig  Acooguane

+5V Monitor A 5in) vde +5.0020.25 vdc

+8V Monitor A SR DAY +8.20+0,15

~8V Monitor A ~ ¥ /57 -8,15%0.15

425V Monitox A 24 VY +25,50%0,75

+350V Monitor A 3Ll 332 +350,+15, ,;,,?‘*, :
. =15V Monitor A — L, 0 T -15.0%£1.0 ¢ ’»:; c\\

-5V Monitor A —g, 4,:; 7 -5.25%0.25 9

Disc Ref Mon. a R TS +3.00£0.02 N

+5V Monitor B Sl +5.00%0, 25 \S

+8vV Monitor B TR +8.10£0.15 ;\

-8V Monitor B - T ET ~8.15%0.15 (;\

+25V Monitor B 2 f e +25.5030.75
4350V Monitor B Fyh, 334 +350.%15, ;;\

~-15V Monitor B Y - ~15,.0L1. DL\W

~5V Monitor B RS, ~5.25%0.25

Disc Ref HMon. B 3,048 +3.00%0.02

s
:3‘{}}3 :‘.«-/’:’rJ/"/“;’ E-
Insp. Datea

RUEN
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DATA SHEEET 4 (Cont.)

2.1.20 Temperature Measurement

Prime Measured Acceptable
Parameter ) Frame Value Limits
- Package Temperature Monitor A 2 ET]°C 50°F to 118°F
' : 206°C to 48°C
Package Temperature Monitor B 2 735 J?
Detector Plate Temperature A R, 58 :::::bﬁi::::
Monitor

Monitor

Detector Plate Temperature B 23,585 :::::;qu:::

2.1.21 Dpetector Leakage Current Test

EPS
Channel

A

I v I v ¢

Insp. Date
Measured Masimum
Engineering Acceptable
Unit Output . Value
r/?lfl UA 1.0 UA
fooe¥ ‘2.0 uA
'6?*52‘ ‘ZQO I—[A
ek 2.0 uA
"{‘-.:"\“‘*ﬁ -t .
N\ o/ (577
Insp.’ Date
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BPS-503

" DATA SHEET 4 (Cont.)

2.1.22 Detector Resolution Test

- Measured FMaximumn
EPS Engineexing Acceptable
Channel Unit Output Value
A L 7.0 keV  50. keV
"B L¢ro 7 O 50. keV
c oS o, 5 50. keVv
D FEY /Y 50. kev
E eI T O 50. KkKeV
R 27/f,;'/77,
Insp. Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,

and *Proton 6 14 pulse data accumulation test

EPS Measured Bceeptable
Channel Threshold Count Count
A El SeL 14 or 16
B E2 A 14 or 16
. C E3 % 14 or 16
D E4 .4 .14 or 16
E ' P6 /< 14 or 16
Ry 172?79&,
Insp. Date
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2.1.20

DATA SHERT 4 {(Cont.)

14 pulse data accumulation test

EPS

EPS~503

Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

Measured Acceptable
Channel ‘3‘.‘hreshold_ Count Count
A P1 e 14 or 16
B P2 (¢ 14 or 16
c P3 I 14 or 16
D P4 s 14 or 16
E P5 L 14 or 16
P
%Ef?“'\/-‘ 2/&"-5*’:/?'3’— :
Insp..” Date

2.1.28 Electron 1, Electron 2, Blectron 3, Electron 4, and

Proton 6 2046 pulse data accumulation test
"EPS ) Measured Acceptable
Channel  Threshold Count

A El Z o3 - 2032 or 2048

A EZ 2y 3 2 2032 or 2048

C E3 E 2032 or 2048

D E4 2073 i 2032 or 2048

B P6 24> 2032 or 2048
‘.,;".:: ) /
Ef‘éﬁi 218/

Insp. Date
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2.1.28

DATA SHEET

& {Cont.)

2046 pulse data accumulation test

EPS
Channel

‘A

[+ w R & T v

Proton 6

- EPS
Channel

A

EHo 0w

Measured
Threshold Count
1l ’ P RN
P2 T T o
P3 A R
P4 22 3 2
P5 T HT e

.a_: ‘\_‘\ .
ES Ty
LI R
. e

heceptable

Ccount

IPS~503

Proton L, Proton 2, Proton 3, Proton 4, and Proton 5

2032 or 2048

2032 or
2032 or
2032 or
2032 ox

;?A&7f;zf

Insp. Date
2.1.31 Eiegtrcn'l, Electron 2, Electron 3, Blectron 4, and
262,142 pulse data accumulation test
" Measured Receptable
Threshold Count Count
EL 260 OFh 260,096 oxr 262,144
E2 KRho 096 260,086 or 262,144
E3 260 496 260,096 or 262,144
B4 R 6 Ll 260,096 or 262,144
‘P§ K60 0%E 260,096 or 262,144
-iﬁil
s /15777
Insp. Date
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DATA SHERT 4

(Cont.)

'2.1.32 Proton 1, Proton 2, Proten 3, Proton 4, and Proton 3

262 ;142 pulse data acommulation test

EPS Meaéufed Bcceptable
Channel  Threshold  Count ~ Count
A 3 2eo 86l 260,096 or 262,144
B P2’ Jeer 06} 260,086 or ?62,144
C P3 Ao B 250,096 or 262,144
D P4 Jeeo 0fl 260,086 or 262,144
E PG Sgooil 260,086 or 262,144
*\,\/../ 2 /y 5 '/? g
Insp. Date
. ¥
2.1.34 Electyron 1, Electron 2, Electron 3,; Electron 4 and o
- Proton 6 33,554,430 pulse data accumulation test. tﬁ
" EPS Heasured’ Accepteable f{
Channel Threshold Count Count ‘ SSL
A El F3 252,288 33,297,288 or 0 ?Q\\
B B2 e 33,292,288 or 0
c E3 33,292,278 33,292,288 or 0, .~
D E4 i 33,292,288 or o{'ﬁj;g
E P6 33 no2. 295 33,292,288 or 0.
AR .
Wiﬁéii' %/é$/;z»
Insp. Date

TRN



BPS-503

DATA SHEET 4 (Cont.)

2.1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulse data accumulation test

EPS Measured Acceptable

Channel  Threshold  Count Count
A rl © on sor =fY 33,202,288 ox 0
B P2 23 2¢a 2r¢ 33,292,288 or O
c P3 : zz 2<% 2 ¥ 33,282,288 or 0
D P4 . 23 292 2¥& 33,292,288 or O
E P5 23 g0 n¥Y 33,292,288 or 0
NZ z/ 7
Insp. Date
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EP5~5G3

DATA SHERET 4 (Cont.)

2.4,10 Orient for 'X' axis

i) Jo FES 72

df, Insp. Date
2.4,12 Shape *'X' axis spectrum \
SFES T2
Insp. Date
24,13 Repeat step 2.4.6 .
P
£y -
[C /8 72
Insp. Date .
2.4,14 Repeat step 2.4.7
/A
Insp. Date

.2.4.15 Repeat step 2.4.8 for 'X' axis (attach spectrum plot)

Nominal Time [u a0 26 546 seconds
g s _ /T & 4HS
High Energy Time PR Y Ry ) Secgna}vg?;f{ ‘\_‘:_?’
g IMS NC AUANAC SEE SKERH SEEBT M
% £

LT 2t
5 o £ o P i
S\ TTEN oS Yo

Insp. _  Date
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2.4.16

2.4.17

2.4.18

2.4,19

2.4,20

Repeat step Z.4.9

DATA SHEET 4 (Cont.)

A\ 34§‘ N Jfo }“rzf ol
Insp., Da*e.

Te-orient for 'T' axis
e

Ly

v NE gq%ﬁ} ‘/é>/:ﬁég Z A

Insp. Date

Shape 'T' axis spectrum
. 5,
4 yoe

Vo sem Tt fEBR DA
Insp. bate

i
e

-
U 2
M

Repeat step 2.4.6

c 3%& Jo JEB ?;

Insp. Date

Repeat step 2.4.7

.
Nt
rhpem—) ¢
.

(s

5 -
g1 Jo [Es P2
Insp. Date
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2.4,21

2.4.22

2.4.23

EP8-503

DATA SHEET 4 (Cont.)

Repeat step 2.4.8 Ior 'T'. axis {attach spectrum plot)

Nominal Time /[ pyp 7o S seconds
g xms _ [T FMS —p8p
High Energy Time /& F£C seconds
g rms ﬁ#ngﬂ##Wwfﬁf,24Gfﬁjﬁh
~
L /6 FESL 7P
Insp, Date

Repeat step 2.4,9

(",
"

[ FEL TR
Insp. Date

Return to Beta Building

[ %

b /] FESL 75

Insp. Date
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DATA SHEET 5
FUNCTIONAL TEST

2.5 FUNCTIORAL TEST DATA SHERT
Emi Fewerecoaw pt “r~555;??

2.1.4 Heatexr Power

Mcasured Value * Acceptable Value

Hapy  DT7.53y +27.5 £ 0.5 Vde

I e

e

Insp.™ Date

2,1.5 Medium Voltage Heater Current'

Measured Value Acceptable Value
v Ol 0064 10 + 5 ma
6{51‘4 ) 7.7
)0‘:':‘.’ /—w ?/g/’m
Insp. Date
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2.1.6

2.1.7

2.1.8

2.1.9

EPS~503

DATA SHEET 5 (Cont.)

Electronic Power

Measured Value -: Acceptable Value
T e +27.5 % 0.5 Vac
e ]~ 2ETEE

Insp. - Date

Medium Voltage Electronics Current

Measured Value Maximum Value
509 a4 560 ma
£ ‘ '
2 S » Gl
Insp. Date

Deteckor Bias

Measured Value " Acceptable Value
2/ 55 +27.5 + 0.5 Vdc
L o ' -
- Z..'..-’.:’.“, Z A:(?—g v"“’??«-—-’
Insp. : Date

Medium Voltage Detector Bias. Current

Measured Value Maximum Value
RO A - 30 mA
(~25- 7%
Insp. ~ bate
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DATA SHEET 5 (Cont.)

2.1.11 HMedium Voltage ADC Checkout

Heasured Acceptable
Reference Electyrical Electrical
© Input Unit Output Dutput Unit
Voltage Voltage . Voltage
+0,025%0.001 Vdc O 4 Ve +0.025:0.010 Vde
+0.050%0.001 - AL 3 0.050%0.010
+0.1060%0.001 e G T 0.100£0.010
+1.000%0.001 e 79 7 1.000%0.010
+2.000£0,001 lo & % 2.000£0.010
+3.00020.001 De PP/ +3,000%0.010
+4.00020,001 R g IF +4,00050.015
. +4.9200%0.001 . HGe G2 +4.900%0.020
4{::1 é}fzé‘/a-‘?’zyv
Insp. Date )

159


http:0.100�0.00

DATA SHEET 5 (Cont.)

2.1.13 Medium Voltage Housekeseping Parxameter Checkout

- Measured Acceptable
Prime Engineering Engineering
Parameter ~ Frame Unit Output ~ Unit Value
+5V Mohitor A [/] _vac +5.00%0.25 Vdc
+8V Monitor A g, 135 +8.10%0.15
-8V Monitor A -~ . /51 -8,1520,15
F25V Monitor A i—2~€,1j}$§’ +25.50%0,75
+350V Monitor A J39¢. 330 +350.%15,
~15V Monitor A *ﬂ/ G,CLSQ‘DL” ~15.0%1.0 ~
-5V Monitor A 5, 440/ /04{ ~5.25%0.25
Disc Ref Mon. A A+ 955 +3.0020.02
+5V Monitor B S . [[ ] +5.0020.25
+8V Monitor B 7z ] A5 +8.10£0.15
~8V Monitor B — 3’,/ IAA ~8.1520.15
+25V Monitor B +25, 5% +25,50%0.75
+350V Honitor B 36 30 +350.%15.
~15V Monitor B -/é=c9/ﬂé'Dg§ -15.,0%2,0 —
-5V Monitor B - 5,490/ 17050'7] ~5.25%0.25
Disc Ref Mon. B : +-3,b<753 . +3,000=0,02
e
o
Insp. Date
KEF LI ~EPS -0
.2.1.14 Actual Value Acceptable.Value
Heater 5. 31 +25.0 = 0.5 Vvdc
Electronics 25, 025 . +25.0 * 0.5 Vdc
Detector Bias = 2 0, o / +25.0 £ 0.5 vdc
; | 172‘5’ ’72/

Insp. Date
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DATA SHEET 5 (Cont.)

.. 2.1.15 Low Voltage-Current Consumption

current Sink‘(. Mcasured Current ACCeptapie vaiue
Heater . - f? mA 10 # 5 mA
_ Electronics e DY O rA < 560
‘Detector Bias 20 i < 30.
- % - KF o~ .
Z}‘ )~ 2§72
LLNSP. Date

2.1.16 TLow Voliage Housekeeping Checkout

Measured

Prime Engineering Acceptable
Parameter Frame Unit Output Value
+5V Monitor A £55 /C2 _Vde +5.00=0.25 vde
+8V Monitor A 8. ] 2L +8,10%0.15
~8Y Moni tor A~ S, /L ~8.1520.15
+25V Monitoxr A 4257, 5355 +25.5020.75
+350 V Monitor A 3L, 230  +350.415.
~15V Monitor A -~/ 750 -15.0£1.0
-5V Monitor A -5, g9 ~5.2520.25
Disc Ref Mon. A AR A AN +3.00=0.02
+5V Monitor B = 1 j ] . +5,00£0.25
+8V Monitor . B + S, /:1 JA +8,10%0.15
~8V Monitor . B ~ ¥ /L O . =8.15%0.,15
+25V Monitor B + 25T 8F  +25.50%0.75

_ +350V Monitor B bR, B> FD  +350.%15.
-15V Monitor B ~/$. 950 -15.0%1.0
-5V Monitor B R el — 5,35, ~5.2530.25
Disc Ref Mon. B 2 000 +3.,00%0.02
/fa’\_‘ i ST
Insp. bate

161,


http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:5.25�0.25
http:25.50�O.75
http:8.15�0.15
http:8.1040.15
http:5.00�0.25

nPS5-503

DATA SHEET 5 (Cont.)

©2.1.17 Actual Value ' Acceptable Value
Heater . 2.9 g7 +30.0 * 0.5 Vdc
Electronics 2.9, 94 +30.0 % 0.5 Vdc
Detector Bias 2o,/ +30.0 % 0.5 vdc
I e
Insp.. Date

2.1.18 High Voltage Current Consumption

Curxrent Sink Actual Value bdeeeptable Value
Heater i? A 10 £ 5 mA
Electronics w7 490 < 560
Detector Bias 2. O < 30
> [ ~2§-7%
Insp. Date

TR



DAA SHEET 5. {Cont.}

2.1.,19 High Voltage Housekeeping Checkout

Parameter

+5V Monitor
+8V Monitor
-8V HMonitor
+25V Honitor
:+350V Monitor
-15V Monitorx
~5V Monitor
-Disc,Ref Hon.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
~5V Monitor
Disc Ref Mon.

Prime
Frame

o

oW oW W www R P

Measuxred
Engineering
Unit Output

s /L vdc

?ﬁ 95
—5./5
J2¢, 5y

4 2H(, 230

—_S.dop ¢

4 X GITS
ST L LS
Rl B35

~¥. [ CE

+ 2.5, (]2

3 B4 L. B30

EPS-503

Acceptable
Value
+5,00£0.25 Vdc
+8,10x0.15
~8.15%0.15
+25.5020.75

350,215,
“215,0£1.0

~5.2520.25
+3.00x0,02
+5,00£0.25
+8,10x0.15
~8.15%0.15
+25.50%0.75

“4350.%15.

— /6,01 DL “15.051.0
— 5. ¢ p] 507 -5.2520.25

+ 3,000 +3.0020.02
Insp. ‘ Date
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2.1.20 Temperature HMHeasurement

. Paramneter

Package Temperature Monitor A

Package Temperature Monitox B

EPS-503

DATA SHEET 3 {Cont.}
Prime Measured ACC@ptable
Freme Value Limits
2.40,43]°C 50°F to 118°F
: _-10°C to 48°C
24, 43 ‘

2228
A2 TEST ><

/-~ 2.5 2~

Detector Plate Temperature A
Monitor
Detector Plate Temperature B
Monitor
;.qf"‘ s,
g L
g
insp.

2.1.21 petector Lezkage Current Test

EPS
Channel

A

B
C
B
E

Date

Measured Maxinum
Engineexring Acceptable
Unit Output ) Value
eifedr _o[T7un T 1.0 un
e 2.0 yA
: i C’ g’pg; 2"0 uA
A 2.0 pa
: /,f:}.a (— 2 ~D7
Insp. Date
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ErS-~503

DATA SHEET 5 {(Cont.)

2.1.22 Detector Resolution Test

_ Measured ) Maximum
. EPS Engineering Aceceptable
Channel Unit Output Value
A D9y keV  50. keV
B . H 50, kev
C o ' 50. keV
D L E5AZ 50. kev
E e 3 F:f - 50. keV
Toon .
’;‘g." ,2{"""‘7_5’“_(77—‘/
Insp. Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,

and "Proton 6 14 pulse data accumulation test

EPS Measured . RAcceptable

Channel Threshold Count Count . . fzﬁ’-ﬁ
A El 4 140r 16 OO
B E2 [+ 14 or 16
c E3 ;%' 14 or 16
b E4 I 14 or 16
E " P6 1 14 or 16

. -"-;:M‘"“"}- ‘
M /\?’;7 / -~ 3},.7-2,
Insp.

<
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DATA SIEET 5 (Cont.}

2.1.26 Proton L, Proton 2, Proton 3, Proton 4, and. Proton 5 -

14 pulse data accumulation test

. .° EPS Measureé- 'Acceptable
Channel Threshold Count . Count
A p1 |4 14 or 16
B P2 Rz 14 or 16
1
C P3 by 14, or 1é
H
D P4 [ 14 ox 16
E P5 LG 14 oxr 16
‘/‘;‘:fﬁ;] ,w"‘)
Y R e
Insp. Date

2.1.28 Electron 1, Electron 2, Electron 3, Electren 4, and
Proton 6 2046 pulse data accumulation test

EPS - Heasured Acceptable
Channel Threshold Count
A El 2o 3 L 2032 or 2048
A E2 20 22 . 2032 or 2048
c E3 2.0 3 L 2032 or 2048
D B4 2032 2032 or 2048
E P6 AV 32 .. 2032 or 2048
S R e
Insp. Date
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DATA SHEET 5 (Cont.}

2.1.29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
2046 pulse data accumulation test

TPS ' ) Measured Acceptable

Channel Threshold Count Count
A Pl , A 2032 or 2048
B P2 203 3 2032 or 2048
c . P3 2.8 X I 2032 or 2048
D P4 2032 2032 or 2048
B P5 22 B D 2032 oxr 2048

{ - [ Z .
/\ Rt

Insp. 7 Date

2.1.31 Electron 1, Blectron 2, Electron 3, Electzron 4, and

Proton 6 262,142 pulse data accurmlation test

EPS Measured Acceptable
Channel Threshold Count Count
A El . Yol 7 4 260,096 or 262,144
" 7
B E2 2L cod 260,096 or 262,144
C E3 Y Leses 260,096 or 262,144
D E4 2.6 o0 A 260,096 or 262,144
E 6 2. G oo [ 260,096 or 262,144

Insp. Date
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DATA SHEET S5 (Cont.)

2.1.32 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
262,142 pulse dgta_accumulation test

EPS - Measured Acceptable
Channel Threshold Count ~ Count
A Pl © 9 L co g 260,096 or 262,144
B p2 D beccdgl 260,096 or 262,144
I .
C P3 - L Lt 260,096 or 262,144
]
D P4 2 {a (002 ¢ [ 260,026 or 262,144
E P6 20 o0 ¢ 4 260,096 or 262,144
]
el | ~25 22~
Insp.. Date

2 1.3% FElectron 1, Electron 2, Electron 3, Electron 4 and

. Proton 6 33,554,430 pulse data accumulation test.

" EPS ‘Measured Acceptable
Channel Threshold Count Count
A El ;r; 201,255 33,282,288 or O
B E2 g 2 /,),Z;J 33,292,288 or O
C E3 ,/ 27 ") o3 33,262,288 or 0
D _E4 () /. 33,292,288 or O
E P6 2 3 ,,L%? 433,292,288 ox 0
. 7
',/
\’:..flz /,—2.5‘{,'77/
Insp. Date
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DATA SHEET 5 ({(Cont.)

2.1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulse data accumulation test

- EPS
Channel

A

H U o w

Threshold

Pl
P2
P3
P4
B5

2.1.36 Visual inspection

Measured Acceptable
Count Count
33292 259 33,292,288 or 0

= EA 7
33 o4.7,24f 33,292,288 or 0.

7, S -
/) 33,292,288 or 0
& 33,292,288 or 0
) 33,292,288 or 0
‘:.Y?l l.,—-. 2__,9‘—7-2/’
Insp. Date
<o
! 2§ -7
Insp. Date




by ) 4 i D\ioé
i .f
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DATA SHDET 6

2.6 SHICK~ Ly posr T

2.1.4 Heater Power

Measured Value Acceptable Value
27 54 +27.5 = 0.5 Vdc
aﬁf
‘\(\4": 7. - D 2
Insp. Date

2.1.5 Medium Vocltage Heater Current

Measured Value Acceptable Value
D rih 10 £ 5 mA
o .z - 2= 2
Insp. Date
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2.1.6

2.1.8

. 2.1.9

DATA SHEET 6 (Cont.) |

Electronic Power

Measured Value

S tf—jg

Acceptanble Value
+27.5 £ 0.5 vdc

£
5

T !
1(13;{

B LU3T

3 A A S N

Insp.

Medium Voltage Electronics Current

Measured Value

. 5l

Detector Bias

Measured Value

e 2. 97

Medium Voltage Detector

. Measured Value

2_G

171

Maximum Value
560 ma

S Iy B ly/ S

Date

Acceptable Value
+27.5 = 0.5 vdc

i

oy “i
= 222

Insp. Date

Bias Current

Marimum Qalue
30 ma

.

-—
T
»

o T 2 mTE T

Insp. ' Date



EPS-503

DATA SHEET 6 (Cont.)

“2.1.11 Medium Voltage ADC Checkout -

_ Measured Acceptable
Raference Electrical Electrical
Input’ Unit Output ‘Output Unit
Voliage " Volitage . Voltage
+0.025%0..001 Vdc 019 ° vVde +0.025%0.010 Vdc
+0.05020.001 o o CYS 0.050£0.010
40.106020.001 ., 093 0.10020.010
+1.00020.001 ‘ w7 4<772\ 1.000%0.010
+2.00020.001 [.. 954 " 2.000%0.010
T 43.000=0.001 2. 996 4+3.000%0.010
+4.0000,001 3,993 +4.000%0.015
+4,900%0.001 _ H. 89 AN : +4.900%0.020
'/’f;;:ii j/,@w—"{'l/’
Insp. Date
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http:0.i00�0.00

DATA SHEET & {(Cont.)

2.1.13 Medium Voltage Housekeeping Parameter Checkout

Parametex

+5V Monitor
+8V Honitoxr
-8V Monitor
+25V Monitor
+350V Monitor
-15V Monitor
~5V Monitor
pisc Ref Mon.
-+5V Monitor
+8V Monitor
-8V Monitor
+25V-Monitor
+350V Monitor
~15V Monitor
-5V Monitor
" Disc Ref Mon.

2.1.14

Heater.

. Prime
Frame

»

oo e+ I v o B o v I T < B o« S v B+~ N = = N -+~ O~ R o

Electronics

Detector Bias

Measured
Engineexring
Unit Output

.Sﬁ /)i Vo
T e ) b
"5?015/
25.588
3q¢,37¢C
~JEt. Clq
- S.q 0] v
Qe gghb
- S/t
535
&1Lk
25 557
3 yb-J7 -
= [ L e
-~ % g Mfw
T 2

Acceptable
Enginesering
Ynit Value
+5.00%0.25 Vdc
+8.10£0.15
~8.15:0.15
+25,50£0.75
4+350.,.%15.

Fgwss. e
<l ~15,0£1.0

~5.,25%0,25
+3.00£0.02
+5.0020.25
4+8,10%0.15
~-8.1520.15
+25.50%0.75
+350,£15.
-15.0%1.0
~5.2520.25
+3.00020.02

I e

Actual Value

Acceptable Value

25,37 +25.0 = 0.5 vdc
25,00 £25.0 * 0.5 vdc
Ly 0 +25.0 + 0.5 vde
Ny 7 I T Lo
Iﬁsp.* Date



DATA SHEET 6 {(Cont.)
2.1.15 TLow Voltage Current Consuvmption

Current 8ink Measured Curyent

By

Acceptable Value

_Heater 7 mA 10 * 5 mA
Electronics 5er ] < 560
Detector Bias ;Lr%; < 300

2 n 27
Jgnsp. Date
Z.L.lﬁ. Iow Voltage Housekaeping Checkout
Measured
Prime Engineering Acceptable
Parameter Frame Unit Output Value
+5V Monitor A $, ]2  Vac +5.00%0.25 vde
+8V Monitox B <. 1L +8.1020.15
~8V Monitor A — Xl 20 -8,15x0,15
+25V Monitor A 2.5 & 57 +25.50%0.75
+350 V Monitor A 396330 . 350,215,
~15V Monitor A —J(.eo3  (<g-15.001.0
-5V Monitox A ~ 5. 3" -5,2520,25
Disc Ref Mon. A A e GG E, +3.00%0,02
+5V Monitor B S ll +5.00£0.25
+8V Monitor . - B X LAL +8.10%0.15
-8V Monitor B . Jlo . ~8.1520.15
+25V Monitor B L5 5 8Y +25.50=0.75
+350V HMonitor B 3efs 332 +350.,215.
~15V Monitor B —_FT, RO -15.021.0
-5V Monitor B - L, 327 ~5.25%0.25
Disc Ref Mon. B S 2t +3.0020.02
e <7 27 Z
Insp. / Date
RKf‘Ff;,ﬁol

~50.,


http:3.00-0.02
http:5.25�0.25
http:25.50�0.75
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25-0.25
http:25.50�0.75
http:8.150.15
http:8.10�0.15
http:5.00�0.25

2.1.17

2.1.18

BERS-503

DATA SHDET 6 {Cont.)

Actunal Value Acceptable Value
Heater 2F,¢F - . 130.0 + 0.5 Vde
Electronics = 2 G G [ +30.0 = 0.5 Vdc
Detector Bias 2 o . +30.0 4 0.5 vdc
Vo, .
| i anl
Insp. Date
High Voltage Current Consumptlon
Current Sink ZActual Value Acceptable Value
Heater 7 mA 10 £ 5 ma
Electronics 4 g A < 560
Detector Bias Ry < 30
. e P Bt b e
Insp. Date ‘
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EPS-503

DATA SHEET 6 (Cont.)

2.1.19 High Voltage Housekeeping Checkout

Parametex

+5V Monitoer
+8V Monitor
"8V Monitor
+25V Monitor
+350V" Monitor
~15V Monitor
-5V Monitor
Disc Ref HMon.
+5V Monitor
+8V Monitor
~8V Monitor
+25V Monitor
+350V Monitor
. ~15V Monitor
-5V Monitox
Disc Ref Hon.

Prima
Prame

@ oW oW W W W E o W

Measured -
Engineering Acceptable
Unit Output Value

So ] wdc +5.00%0.25 Vdc

Fel3s +8.1020.15
‘*S’c‘/[‘(f ~8.1520.15
24 £35% +25.5020.75
Beif 33 ¢ +350.%15.
el W AR L ;’;9,9{ ~-15.0%1.0
=504 0] cf_rf_-‘s .25£0.25
2,796 4 X#3.00£0.02
5. | ff' #5.00%0.25
Hij3C +8.10%0.15
-5,/ EL ~8.15%0.15
2.C, i +25,50%0.75
¢, P +350.%15,
7L v) L P97l ~15.,041.0
—G 3 X9 L °e5.2520.25

4. G¥L +3.00%0.02
T o
Insp. - Date
@ﬂ?Pldipff

Lz’
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http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15+0.15
http:8.10�0.15
http:5.00�0.25

DATA SHEET 6 (Cont.)

2.1.20 Temperature Measzurement

Prime Measured Acceptable

Parameter

Frame

Valae

Limits

Package Temperature Y A o+ i %
. 10°C to 48°C

i
O
]
12
ot
O
[af

Package Temperature Menitor B+ /[ 297
Detector Plate Temperz-ire A o+ fg.7¢x :j:::>m:::::
Monitox .
‘Detector Plate Temperature B +FJ]? FLg :::::}{:i::
Monitoxr ] .
% 2272
Insp. Date

2.1.21 Detector Leakags Current Test

°C  50°F to 118°F =

Meagured Haximum
EFS Engirzering Acceptable
Channel Uni+ Tuiput Valne
LA £ )I’i—? VA 1.0 pya
e ‘
B CL}I L;f, 2-9 }JA
C [: &K 2.0 uh
D €§¥;¥ 2.0 pa
E ¢ & IR 2.0 uA
A -
gt 2 -2
Insp. Date
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. DATA SHEET 6 (Cont.)

2.1.22 Detector Resolution Test

Measured Maximum
EPS Engineexring Acceptable
Channel Unit Output Value
A 291, keV  50. keVv
B 2 374 50. keV
o 2y 50. -keV
D .707 50, keV,
E 371 ' 50. kev
& =272
Insp. Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,

and *Proton 6 14 pulse data accumulation test ///%;Z*fj\\
_ o
EPS Measured Acceptable U
. Channel Threshold Count Count v
A E1l I 14 or
B E2 /7] 14 ox
T
C E3 i 14 or
D 4 ';q 14 ox
E " P& 1 - 14 or
",,: > .
T
Insp. Date *
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EPS-503

DATA SHEET 6 (Cont.}

2.1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5.
14 pulse data accumulation test

EPS Measured Acceptable

Channel Threshold Count . Lount
A Pl [e 14 or 16
B P2 by 14 or 16
s P3 [ 14 or 16
D P4 /e 14 or 16
B " PS5 /H 14 or 16
‘- g -2
Insp. Date

2,;32§ Electron 1, Electron 2, Electron 3, Rlectron 4, and
" proton 6 2046 pulse data accumulation test

"EPS Measured hcceptable
Channel Threshold Count
A Bl Lo 2032 or 2048
A E2 - VXA -t 2032 or 2048
c E3 ~on® 2032 or 2048
D E4 2 4L 2032 ox 2048
b P6 don ) 2032 oxr 2048
Insp. bate
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CBPE-503

DATA SHELT 6 {(Cont.)

ed “fr
| teegtro;ivu:ﬂab\e ¥

2.1.29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulse data.accumulation test

EPS ' Measured Acceptable
Channel_ Threshold Count ~ Count

A Pl 203 o 2032 or 2048
B P2 2 G %2 2032 or 2048

C P3 . I L 2032 or 2048

D P4 7 o hH L 2032 or 2048

E P5 . Lol 2032 or 2048

. .
<) Q-2 2
Insp.- ) Date

-2.1.,31 Electyron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 262,142 pulse data accusmnletion test

EPS T Measured ©  Acceptable
Channel Threshold Count Count -

A E1 Li o7/ 260,095 or 262,144

. B E2 N 28 g, 260,095 or 262,144
c E3 LG Gy 260,096 or 262,144
D . E4 26~ JiLj.; 260,036 or 262,144
E "P6 Q¢ ome /. 260,096 or 262,144

pan 2.2-72
Insp.- Date

1TOnNn


http:Ei'S-.5S

DATA SHEET 6 (Cont.)

2.1.32 Proton 1, Proton 2, Proton 3, Proton 4, and Proton §

262,142 pulse data accumvlation test

"EPS

Channel Threshold

A

W o0

Pl
P2
P3
P4
P6

Measured
Count:

RN AR ek

e T r\/"e‘c:;{.:‘
o k™

e B QCE ¢
AN AR A

Agceptable
Count

260,096 or 262,144
260,096 or 262,144

260,096 or 262

260,096 or 262,14&

2.1.3%4 Electron 1, Electron 2, Electron 3, Electron 4 and

Proton 6

" EFPS

Channel Threshold

A

w0 ow

e

El
B2
E3

" E4
P6

A, M Jeo tf 260,056 or 262,144
s 2 ~2-"T2
Insp. Date
33,554,430 pnlse data accumulation test.
Measured Aécaptable
Count Count
‘=<3, 242 2¢. 33,292,288 or O
O 33,292,288 or 0
- 33,292,288 or O
2.4 ¢ 33,292,288 or 0 €7 VF
v &Py Dl oS,
25, 242 )8 33,292,288 ox O

181
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DATA SHEET 6 {Cont.)

. 2.1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

~

33,552,430 pulse data accumulation test

. EPs Measured ' Acceptableé
Channel Threshoid Count Count
A PL . 33 242,255 33,292,288 or O
B P2 ) 3:¢hflﬁafy 33,202,288 or 0
¥4
c P3 2 3.29) 28w 33,292,288 or O
D P4 39709 2 r< 33,292,288 or O
B »5 3 :’ZA?QJ DY 33,282,288 or O
AT
] il
Insp. Date
2.1.36 Visual inspection
L ;
e APy I R
Insp. Date
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EPS5~-503

DATA SHEDT & {(Cont.)

2.6,2 Test article to Building 49, NASA/MSQ

G RO

Insp. Date

2.6.3 Prepare control system

Cr
A

G JFrER.7 P
Insp. Date
2.6.,4 Mount fixture
L;(?B (:- J—r—t »
T a2
Insp. Date
R #xl3
2.6.5 Shape shock pulse
TR 7P
Insp. Dhate A
2,6.6 Repeat step 2.4.6 .
T FESL 72
Insp. Date

2.6.7 Expose to shqock pulse

Ty - i
+/ T S TR
Insp. Date
2.6.,8 Repeat step 2.4.9 vy w
v T FES 7).
Insp. Date
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2.6.9

2.6.10

20’6 L] ll

2.6.12

2.6.13

2.6,14

DATA SHEET 6 {(Cont.}

Setup for 'X' axis

Repeat

Repeat

Repeat

Repeat

Repeat

step

step

step

step

step

2.6.5

o]
P
-
il o3

2.6‘7

2.4.17

T FES TP

insp. bate
23
SN - -
= L S T2
Insp. Date
;iw:;w b
_ ) VLS TE.
Insp. Date
] ._/-
9 FES 77
Insp. Date
’ TS ES T2
Insp. Date
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2.6.15

2.6.10

2.6.17

2‘6.18

2.6.18

2.6.21

DATA SHEET 6 (Cont.)

Repeat step 2.4.6

-~
<57
et & - -
o TS T2
Insp. Date
£ g
[ AHxts
Repeat step 2.6.7
“:":‘ (i / :;JE:!)? 7:?—:
Insp. Date
Remove test article from fixture {

bt < FES T2
Insp., Date
Visual inspection
&G FEL L
Insp. Date

Install test article in stand

brop test

7 FEL 77,

Date

A '//OT/ ZR

185
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DATA SHELRT 7

.

FUNCTIONAL TEST

2.7 FUNCTIONAL TEST DATA SUEET

2.1.4  Heater Power

Measured Value Acéeptable Value
D /54 +27.5 % 0.5 Vdc

Insp. Date

2,1.5 Medium Voltage Heater Current

Megasured Value ‘Acceptable'vélue
7 aA 10 + 5 ma “

AN
S //: /7&

Insp. Date

186



2.1.7

2.1.9

DATA SHEET 7 (Cont.)

Flectronic Power

Measured Value Acceptable Value

27,95 +27.5 £0.5 vde

2
o w3
AT

et

o

S 7 /O/DL

Insp. Date 7/

Medium Voltage Electronics Current

. Measured Value Mawimum Value
SO0C my 550 mA :
@'3 fig 152
Insp. Date

Detector Blas

Heasured Value Acceptable Value
27, 67 +27.5.% 0.5 Vdc
N R 0o

Insp. Date

Medium Voltage Detector Bias Current

Measured Value Maximum Value
20 M4 30 ma
o, .
TN IEw o
Insp. Date
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DATA SHEET 7 (Cont.)

2.1.11 Medium Voltage ADC Checkout

Measured hceceptable

Reference Electrical Electrxical
Input Unit Output Outpult Unit
Voltage Voltage Voltage
+0.02520.001 vdc , O A H vdc +0.025%0,010 Vdc
+0.050£0.001 . 0y y 0,050£0,010
+0.10020.001 L 097 0.10020.010
+1.00020.001 o G4 7 ' 1.000%0.010
+2.00020.001 l. 994 2.00020.010
+3.00020.001 2o 7T [ ' +3.000%0.010
+4,000£0.001 $69 73 +4,000£0.015
+4.900%0.001 “f, 8 T2 +4,90020.020
\“‘“‘;};, 1072
Insp. Date
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DATA SHEET 7 (Cont.)

2.1.13 Hedium Voltaée Housekeeping Parameter Checkout
. - Measured Acceptable
- S Prime Engi neeripg_{ Engineexing
Parameter Frame Unfﬁt (li)utp_ut‘ ‘ pnit Value
+5V Monitor' A c:i;ciaié’&v&c +5.00%£0.25 Vdc
+8V Monitox A X e };;*’\,(7 +8.1020.15 '
~8V Monitox A ~$.. 160 ~§,15x0.153
+25V Monitox A 25 597 +25.500.75
+350V dMonitor A 2y, 230 +350,%15.
~15V Monitor a -~/ (. 039 ~15.0%1.0 ’"’Q{/
-5V Monitor 2 ~ 5,410 ~5.25506.25
. Disc Ref Mon. A AL +3,0020.02
+5v Mom}tax B &, {1 +5.0020,25 ) iy
8V Monitor B Fe)3 g +8.10x0.15 @ﬁ/ OC? o
-8V Monitor B ~8 81 ~8.15%0.15 37595'
+25V Monitor B 25, L3S +25.5020.75 2
+350V Monitor B 346339 +350.%15. .o .
~15V Monitor B 1. 029 -15.0%1.0 ‘J\‘i
-5V Monitor B -5, voj -5.2520.25
" Disc Ref Mon. B 2:995 #3.000£0,02
(AN -
s M10R
Insp. Date
2.1.14 Actual Value Acceptablé Value
Heater ;3,5."1;}7 ﬁllﬂz@}o +25.0 + 0.5 vdc
Electronics - Abher +25.0 * 0.5 vdc
Detector Bias 25, 0% +25.0 * 0,5 Vdc
% J‘;s' g
Insp- Date
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DREA SHEET 7 (Cont.)

2.1.15 ILow Voltage Current Consumption

Current Sink Measured Current Acceptable Value

Heater 10 £ 5 mA

Insp.

196

7 maA
Electronics 534 < 560
Detector Bias 1 < 30.
* ¥B10°32
dlnsp:";: Date
2.1.16 Tow Voltage Housekeeping Checkout
) Measurad

. Prime Enginesring Acceptable
Parameter Frame Unit Output Value
+5V Monitor A 5.1l vde +5.00£0.25 Vdc
+8V Monitor A Solal 4+8.10%0.15
-8V Monitor A ~§. /L ¢ ~8.15%0.15
+25V Monitor A +%, 5%% +25.50%0.75
+350 V Monitor A 6,330 +350.,%15,
~15V Monitor A =19, 9§50 ~15,0%1.0
-5V Monitor A - 5.29% ~5.25%0.25
Disc Ref Mon. A PN R A +3.00£0,02
+5V Monitoxr B & 1 +5,00%0.25
+8V Monitor . B € , )';;'\L . +8.10x0.15
-8V Monitor B ~5 .16 . ~8,15%0.15
+25V Monitor B *5, 55% +25,50%0.75
+350V Moni.tor B 311 344,329  +350.%15.
~15V Monitor B —~lc. 990 ~15.0%1.0
-5V Monitor B ~ 5, 394 ~5.25%0.25
Disc Ref Mon. B 3,000 +2.00x0.02

(Z§§>’ S2iatd

- Date


http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8,15�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8,10�0.15

2.1.17

EPS-503

DATA SHEET 7 (Cont.)

Actuai Value heceptable Value
Heater 29, g7 +30.0 * 0.5 Vdc
Electronics 29,7 +30.0 * 0.5 Vde
Detector Bias de, o +30.0 % 0.5 vde
_-z} ’;\--«:--,. 10 72
NoNE F
Insp.‘- Date

2.1.18 High Voltage Current Consumption

Current Sink ZActual Value Acceptable Value
Heater 7 ma 10 £ 5 ma
Electronics Hq9C < 560

Detector Bias e : < 30

Date
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2.1.19 High Voltage Housekeeping Checkout

Parameter

+5V Monitor
+8V Monitor
'~8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
-5V Monitor

. Disc Ref Mon.
+5V HMonitor

~ +8V Monitor
-8V Monitor
+25V Monitor
4350V Honitorxr
~15V Monitor
- -5V Monitor
Jisc Ref Mon.

DATA BHEET 7 (Cont.)

Prime
Frame

W ww Wy oo

Meagured
Engineering
Unit Output

EPS~503

Acceptable
Value

Sollf vde +5.00£0.25 Vdc
%’ri‘é,é +8.10£0.15
~8./87 ~8.1520.15
A5, 659  +25.50%0.,75
¢ 350 +350., 15, o~
~l 6. o {5')' -15.0£1.0 %i‘iﬂ
~ S 7 -5.25:0.25
2. 595 4+3,0020.02
Sof2 +5.00£0.25 770—
??zj{f; +8.1020.15 DJ? 5/
= 8. /87 ~8,15£0.15 fﬁ;( 09
2.5, (A +25.5020.75
340,330 F350.515,
~l¢. 029 ~15.0£1.0 =
~ L. )7 ~5.25%0.25
3,000 +3.000.02
' FBLO
~
Insp. Daxts
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DATA SHEET 7 (Cent.)

2.1.20 Temperature Measurement

. Prime Measured Accgp?able
Parameter Frame Value Limits
Package Temperature Monitor A fza.%ﬁﬁ °c 50°F to 118°F =
_ 10°C to 48°C

Package Temperature Monitor B d3.356

Detector Plate Temperature A 23,761 ::::::,<::::

Monitor ' .
Detector Plate Temperature B . 23,[C] ::::22”1::::
‘ Monitor

£ T
2

)

&

S .
$E;> ;
. P

Insp. Date

2,1.21 petector Leakage Current Test

Measured Maximum
EPS Engineering Acceptable
Channel Unit Output . Value
A L1759 ' pa -~ 1.0 uA
C -1« ¢ GR 2.0 pA
D 4] (7 8’;1\ - 2 - O uA ’
E /i : 2.0 uA
' /J:_-—.'\--_ .
i w10
Insp. Date
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DATA SHEET 7 (Cont.)

2.1.22 Detector Respolution Test

LEES
Channel

A

#Hoo o

[FUNIFTRIN. WU SRR S

Ers5-503

Measured Maximum
Engineering Acceptable
Unit Output Value
34 7 keV  50. keV
HOG (s 5 50. kev
ED 2 50. keV
o ] O~ 50. keV
71 ] I«E 50. keV
é;"~f Eﬁl&ﬂ
Insp. Date

2.1.25 RElectron 1, Electron 2, Electron 3, Electron 4,

and ‘Proton 6

EPS

14 pulse data accumulation test

Channel Threshold

A

B
C
D
B

El
E2
E3
E4
- P6

Measured Acceptable
Count Count
)4 14 or 16
I 14 or 16
14 14 or 16
j7 14 or 16
/4 14 or 16
. E}’; . £33 D}‘é:
Insp. Date

154



DATA, SHEERET 7 (Cont.)

2.1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5.

14 pulse data accumulation test

EPS ’ Measured receptable

Channel  Threshold Count . . Count
A Pl 1Y 14 or 16

B P2 Y 14 or 16

c p3 -]y 14 or 16

D P4 | 4 14 or 16

- P5 S I 14 or 16

. ] > _

FIS’IO':;
Insp.. Date

2.1.28 ERlectron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 2046 pulse data accumulation test

"EPS Measured Acceptable
Channel Threshold Count
A Bl 20 % 2632 or 2048
A E2 2032 2032 or 2048
c E3 ) &3 2032 or 2048
D .Eé 2.0 3L <2032 or 2048
E P6 23 2032 or 2048
T W11
Ny
Insp. Date
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DATA SHEET 7 (Cont.)

2.1.28 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
2046 pulse data accumulation test

EPS - ’ Measured Acceptable
- Channel Threshold Count Count
A PL = J o3 2032 or 2048
B - P2 232 2032 or 2048
c P3 . Jop3 2 2032 or 2048
D r4 2023 2 2032 or 2048
p P5 T o3 A 2032 or 2048
msp. ) Date

2.1.31 Electron 1, Electron 2, Blectron 3, Electron 4, and
Proton 6 262,142 pulse data accumulation test

T EPS Measured Acceptable
Channsl Threshold Count Count
A El  _2tcoqf 260,096 or 262,144
B E2 2. oc,r}g 260,096 or 262,144
¢ E3 2096 260,096 or 262,144
D . B4 2.6 2] 44 260,096 or 262,144
B . P6 LLEOO G L 260,096 or 262,144
' AN

Insp.‘_ Date
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DATA SHEET 7 {(Cont.)}

*

2.1.32 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
262,142 pulse data accumulation test 1

Eps Measured Acceptable
Channel . Threshold Count Count
A Pl 2LL0 260,096 or 262,144
B P2 2 oCY g 260,096 ox 262,144
C P3 2t ccqy 260,096 or 262,144
D P4 2L g d 260,096 or 262,144
B P6 e e R 260,096 oxr 262,144
/\:; Browe
- Insp. bate
2.1.3% Electron 1,; Electron 2, Electron 3,; Electron 4 and
Proton 6 33,554,430 pulse data accumulation test.
" EPS Measured Acceptable
Channel Threshold Count Count
A El A 24 )ig 33,292,288 or 0
A
B E2 23 293 27s 33,292,288 or O
7 7
C E3 33 2ad. AKS 33,292,288 or 0
. - 4
b . E4 %2 247,285 33,292,288 or 0
- J‘ ra
E P§ o .. 33,292,288 or 0
N1 103
Insp. Date
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DATA SHEET 7 (Cont.)

2.1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulse data accumulation test

EPS - Measured Acdeptable

Channel  Threshold  Count Count
Pl 53 290 A5S 33,292,288 or 0
. et

P2 "33 ;1&//?./.r155’ 33,292,288 or 0
7 7

P3 Y 242 )F5 33,292,288 ox 0
7 S

P4 23,242, AF5 33,292,288 or O
7 7 N

P5 35 24),285 33,292,288 ox 0

. 7 . 5

- 1o

Insp. - ~ Date

2.1.36 Visual inspection
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DATA SHEET 8

2.8 EMe- (/1 BRATIOA '
Posr Y § T ALIS fowCriesal TS

2.1.4  Heatexr Power

Measured Value Acceptable Valusz

27,54 427.5 % 0.5 vde

ToABILR

Date

©2.1.5 Medium Voltage Heater Current
Measured Value Acceptable Value
807 10 ¢ 5 mA
-"“h::f-
if;é =51172
Insp. Deace
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DATH SHERT g8 (Cont.)

2.1.6 Electronic Pover

Measured Value Acceptable Value
T H ST +27.5 & 0.5 Vdc
Insp. Date

2.1.7 Medium Voltage Electronics Current

Measured Value Masximum Value
H 09 560 ma
-, \:\éf;f 7 fsgz 1 .r_?
insp. Date
2.1.8 Detector Rias
Measured Value Acceptable Value
L7, 5L +27.5 % 0.5 vdc
; .
) It
Insp. Pate
2.1.9 Medium Voltage Detector Bias Current
Measured Value Maximum Value
= ) 30 mA
L ,,‘_:-11'?3

insp. Date
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2.1.11

Medium VolT=o =

Reference
Jnput

. Voliage

+0.02530.0 27
4+0.05020.%70
+0.100£0.770
+1.00020.255
+2.00020.0 20
+3.000£0.272

'?‘é.GOOiow— w o—
~+4.90020.020

—

-

SHEET =

ADC Ch=z-rout

Mezsured
Ele~~rical
‘Uni~ “utput

Vo wege

(Cont.)

Acceptahle
EBlectrical
Output Unit
Voltage

Se zé_«ﬁyff; Vdc +0.025:0,010 vde
' 245 0.050+0.010
LT3 0.100£0.010
DT 1.00020.010
R 2.00040.010
2o TG/ +3.000£0.,010
27773 4+4.000£0.015
H,. ¥ il +4,900£0.,020
§§7>‘ FREY
Insp, Date



DATA SHEET 8 (Cont.)

2.1.13 Medium Voltage Houseckeeping Para

. Prime

Parameter Prams

5V HMonitor:

+8V Monitor

e

-8V Monitor
| 425V Monitor
+350V Monitor
-15V Monitor
-5V Monitor
Disc Ref Mon.
+5V Monitorx
+8V Monitor
=8V Monitor
+25V-Monitor
+350V Monitor
=15V Monitor
~5V Monitor
Disc Ref Mon.

oW oW oW oW oW oW o o o o

2.,1.14

Heater
FElectronics
"Detector Bias

nater Checkout

Measured Acceptable
Yngineering Engineering
Unit Output Unit Value
S, J/[ wdc  +5.00%0.25 Vdc
G2k +8.1040.15
wt Y AN ~8.1520,15
2.5, 559 +25.5020.75
3L 330 +350.215.
~ 4. 059 ~15,0£1.0 ":gg:;
~ 5, o) ~5.2580,25
P «,ﬂ«"f}" +3.0020.02
5. ;j; +5.00£0.25 -
e ] %2.6‘ +8,10%0.15 rfft;
~ B lLL ~8.15£0.15 Z5\\\"
25, 547 +25,50£0.75 R
349¢.33¢ +350.%15, Q)
~lb.0 /L ~15,021.0 oo
~5. 4o ~5,2520.25 =¥
s %4’5" +3.000£0.02
FBI1172
Insp Date

Actual value

Acceptable Value

AL, 3> +25.0 £ 0.5 vdc
000 +25.0 £ 0.5 vdc
25,00 +25.0 £ 0,5 Vdc
iégs* FRIIE
Inso. bate
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http:3,000�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15+0.15
http:8.10�0.15
http:5.00�0.25
http:3.00+0.02
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

DATA SUREDL 8 (Cont.)

2.1.15 Xow Voltage Current Consumpticn

Current Sink. Measured Current Acceptable Value

Heater _ / ‘maA 10 £ 5 mAa
Blectronics e < 560
Petecktor Bias A < 30,
Jusp. Date
2.1.16 Low Voltage Housekeeping Checkout
. Measured
Prime Engineering Acceptable
Parameter Frame Unit Cutput Value
+5V Monitor A S./02 Vdc +5.00x0.25 Vde
+8V Monitor A Fe /AL +8.20£0.15
-8V Monitor A ~7. /75 ~8.150.15
+25V Monitox A A5 55% +25,50£0,75
+350 V Monitor A 24/ 6, 5320 +350 ,%15.
~15V Monitor A ~15.550 -15.0%£1.0
-5V Monitor A ~ 5 39 ~5.25%0.25
Disc Ref Mon. A +‘9~ -fj:z;'/f'" +3,00%0,02
+5V Monitor B S Jeca +5.0020.25
+8V Monitor B F ) +8.10£0.15
-8V Monitor .B —J . lle . =-8.15%0.15
+25V Monitor B 2 §,r’5 55 +25,.50%£0.75
' +350V Monitor B 24k, 330 +350.%15,
-15V Monitor B ~] 8., 95T ~15.0%1.0
-5V Monitor B -5, 39% ~5.25%0.25
Disc Ref Mon. B - 3. 0070 +3,00+0.02
) } 51177
'I—nsfp.. Date


http:3.00�0.02
http:5.25�0.25
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

AR SHERT 8 (Cont.)

2.1, 47 Actual Value Acceptable Value
Heater Ay g7 +30.0 = 0.5 vde
Electronics A A +30.0 £ 0.5 vdc
Detector Bias R & 25 +30.0 % 0.5 vde

w3
Iin Date

2.1.18 High Veltage Current Consumption

Current Sink Actual Value

oA

Acceptable Value

Heater ?,i_) } “7 Tah 1(_) + 5 ma
Electronics ‘T éggsE 4 93 < 560
Detector Bias 2o < 30
L
’ ) ?F’ﬁqg
Inso.m' Date
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DATA SHEET 8 (Cont.)}

2.1.19 High Voltage Housekeeping Checkout

Parameter

+5V Monitor
+8V Monitor
-8V HMonitor
+25V Monitor
+350V Monitor
-15V Monitoxr
~5V Monitor
bisc Ref Mon.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
4+350V Monitor
-15V Monitor
~5V Monitor
Disc Ref Mon.

Prime
Frame

h

e R R EEE R

EPS-503

0

205

Measured
Engineering Acceptable
Unit Output Value
5.1 Vvdc +5.00%0.25 vdc
R +8.10%0.15
T, /5] ~8.15+0.15
TS 5&;3’ +25.50%0.75
3¢t %30 +350,215. ro .. ngc
~J b, O0)6 ~15.0x1. 0\#/ o [
— 5, ¢ 0]  -5.25%0.25 1-)51
X TTST +3.00%20.02
S5¢ /1] +5.00+0.25
Ao / 36 +8.10%0.15
~5. [ 6h ~8.15%0.15
2.5, [ +25,50%0.75
2463 30 +350.%15.
=] 5,943 ~15,0%1.0
~ 5.4l -5,25%0.25
2,000 +3,00%0.02
STEN 1 . .,
"F\E!I:Z:'i;' miig2
Insp. Date



DATA SHEET 8 (Cont.)

2.1.20 Temperature Heasurement

. Prime IHeasured Acceptable
Parameter Frame Value Liraits
. Package Temperature Monitor A v 23,74 7°C B50°F to 118°F
' 10°C to 48°C
Package Temperature Monitor B 23, ,%7
Detector Plate Temperaturé A 43 5B
Monitoxr

Detector Plate Temperature B 2.3, 25%

Monitor

></
——

FB112
Insp. Date
2.1.21 petector Leakage Current Test
Measured Maximum
EPS Engineerxing Acceptable
Channel Unit Output . Value
A ) uA 1,0 uA
B 5373 2.0 UA
C - L 32T A 2.0 uaA
D 679 2.0 pA
E e [T 5 _ 2.0 MA
- 1/%—-_‘_7 MII'??
IR
Insp. Date
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2.1.22 Detectér R

PSS
Channel

A

W o O tw

NATA SHERT 8 (Cont.}

esoluticn Test

Measured

) . ﬁaximum
Engineering ‘Acceptable
Unit Output Vailue

3y 7/ kevV  50. kev
L 4 < . 50, kev
Y 7 L5550 kev
Y IR 50, keV -
L3726 4 50. kev
- 11y
Date

2.1.25 Electron 1, Electron 2, Electron 3, Rlectron 4,

and *Proton 6

ERS

" Channel) Threshold

A

Mo O w

14 pulse data accumulation test

El
E2
E3
E4

" P6

Acceptable

Measurad
Count Count
X 14 or 16
f{ 14 or iE
! 57( 14 or 16
ic..i 14 or 16
L
‘ ikféélé . LRI
Insp.
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At b At T £ At Tt

EPET503

DATA SHEET 8 (Cont.)

2.1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Protonm 5.
14 pulse data accumulation test

EPS . Heasured Acceptable

Channel  Threshold Count . Count

A - Pl [ 14 or 16

B P2 ] ¢ . 14 or 16

c P3 A 14 ox 16

D P4 /41 14 oxr 16

B P5 /e 14 or 16
Insp. Date

2.1.28 Electron 1, Electron 2, Electron é, Electron 4, and

Proton 6 2046 pulse data accwalation test

EPS Measured Acceptable
Channel Threshold Count ,
A El . 252 2032 or 2048
A E2 2032, " 2032 or 2048
c E3 2.5 2- 2032 or 2048
D B4 2048 2032 or 2048
B 'P6 2. 33 - 2032 or 2048
- {ﬁﬁﬁ
Ly Filp
Insp. Date
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DATA SHEET 8 (Cont.}

2.1.28 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulse data accumulation test

EPS ) Meagured Acceptable
Chanrel Threshold Count - Count

A Pl 2032 2032 or 2048
B P2 2032, 2032 or 2048
c P3 205 2 2032 or 2048
D P4 2. 032 2032 or 2048
B P5 2.0 3 2 2032 oxr 2048

, {5 ) IR

Insp. ” bate

2.1.31 FElectron 1, Electron 2, Electron 3, BElectron 4, and

Proton 6 262,142 pulse data accumulation test

EPS . Measured ‘ Acceptable
Channel Threshold Count Count
A ELl NV bpod g 260,096 oxr 262,144
B EZ 2t o0 4 260,096 or 262,;144
C E3 26 opg 260,086 ox 262,144
. 7
b E4 2 o0 94 260,096 or 262,144
B P 2009, 260,096 or 262,144
i{j ) BT
Inspv Date

209



DATA SHEET 8 {(Cont.)

2.1.32 Proton 1, Proton 2, Protcon 3, Proton 4, and Proton 5
262 ;142 pulse data accunulation test

ERS
Channel

A

O 0 w.

=

Threshold

Pl
»2
P3
P4
P6

Measured Acceptable
Count Count
2l oo 260,096 or 262,144
2 bred i 260,096 oxr 262,144
RS L 260,096 or 262,144
2R 260,086 or 262,144
~
31 ?35\4\ ity
Insp. Date

2.1.34 Electron 1, Electron 2, Eleciron 3, Electron
Proton 6 33,554,430 pulse data accumulation test.

T EPS
Channel

A

tca B W I @ I ¢

Threshold

El
E2
E3
E4
P6

4 and
Measured Acceptable
Count - Count
B35 27L, 25F
A B2AIG) 28y 33,292,288 or O
e Fl
7 33,292,288 or 0
33 A9 .AFS 33,292,288 or 0
22 ;
27 962,275 33,292,288 oxr 0
/ ri
22 L4972 24 33,292,288 or 0-
K -
A2 FE3LL D
£ _
Insp. - Date
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DATA SHEET 8 .{Cont.)

~2.,1.35 Proton 1,-Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulse data accumulation tes‘t

EPS T HMeasured "Acceptable
Channel Threshold Count : .Count
A . Pl 2,92, 2455 33,292,288 or O
B P2 233, 29), 248 33,292,288 or 0
.
C P3 7w Ay 255 33,292,288 or O
M ’ 7
D P4 27 2y, LYY 33,292,288 or O
. i T
x P5 272 24K, 074 33,292,288 or 0
L0 S
{/\, rgaz'l"!:;l’
Ins_p', Date

2.1.36 Visual inspection

T

Pl
A

A omILe
Insp. bate
2582 PYTTOoTIm ENT-festi per—BHE—P—~ERS~003— z//,q
Insp. Date
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DATA SHERT 9
YUNCTIONAL TEST

2.9 FUNCTIONAL TEST DATA SHEET

Do stttmm o7/

2.1.4 Heater Power

Measured Value Acceptable Value
427.5 £ 0.5 vdce

Insp. bate

2.1.5 Medium Voltage Heater Current

Measured Value Acceptable Value
10 £ 5 ma
Insp. Date
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2.1‘6

2.1.7

LR
i~
Ay

DATA SHEET 9 (Cont.)

Electronic Power

Measured Valué

Accepteble Value
+27.5 = 0.5 Vdc

insp. - Date

Hedium Voltave Electronics Current

Measured Value

Detector Bias

Measured Vaiue

Measured Value

Maximum Value
560 mA

Insp., Date

Acceptable Value
+27.5 * 0.5 vdc

Insp..

Jras Curraent.

Maximnn Value
20 mA

Insp. Deate

213



DATA SHBET # (Cont.]

2.1.11 Medium Voltage ADC Checkout

Measured - Agceptable

Reference Blectrical . Electrical

Input Unit Outpuk Output Unit
Voltage Voltage Voltage
+0.025:0.001 Vdc Vde +0.025x0.010 Vdc
+0.050£0.001 0.050%0,010
+0.106020.001 : 0.100£0.010
+1.000%0.001 1.00020.010
+2.00020,001 2.0000.,010
+3.000+0.001 ’ : +3,00020,010
+4.000£0.001 ’ : +4.000%0.015
+4.900%0.001 i ) +4,900%0,020

INnso. Date
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DATA SHERT g (Cont.)

2.1.13 Medium Voltage Housekeecping Parameter Checkout

: ‘Measured Acceptable

Prime  Engineering = Engineering
Parametex Frame Unit Output Unit Value
+5V Monitor A

Vdc +5.00%£0.25 vdc

" 48V Monitor A +8, 100,15
-8V Monitor A ~8.1520.15
+25V Moni tor A +25.50£0.75
+350V Monitor A +350.,£15.
~15V Monitor A ~15.0%1.0
" -5V Monitor A -5,2550.25
Disc Ref Mon. A +3,00%0.02
.45V Monitor B +5.0020.25
+8V Monitor B +8,.10%0.15
~8V Monitox B -8,1520.15
+25V Monitor B +25,5020.75
+350V Monitor B +350.%15.
~15V Monitor B -15.021.0 .
-5V Honitor B © ~5,25%0,25
. Disc Ref Hon. -3 +3.000%0,02
Insp. Date
2;1.14 ‘ Actual Value Acceptable Valve
Heater +25.0 = 0.5 vdc
* Electronics +25.0 * §.5 vdc
Detectoxr Bias +25.0 + 0.5 vdc
Insp. Date
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http:3.000�0.02
http:5.25�0.25
http:25.50�0.75
http:8,150.15
http:8110�0.15
http:5.00�0.25
http:3,00�0.02
http:5.25�0.25
http:25.50�0.70
http:8.15�0.15
http:5.00�0.25

DATA SHEET 9 (Cont.)

2.1.315 Low Voltage Current Consumption

Current Sink Measured Current Acceptable Value
Heater . mis 10 * 5 mA
Electronics < 560
Detector Bias < 30.
JInsEp. : Date
2,.1.16 Low Voltage Housekeeping Checkout
Measured ) .
Prime Engineering Acceptable
Parameter Frame Unit Output . Value
+5V Honitor A Vde +45.00£0.25 Vvdc
+8V Monitor a +8.10%0.,15
-8V Monitor A ~8,15%0,15
+25V HMonitor A +25.50%0.75
+350 V Monitor A +350 %15,
-15V Monitox A -15.021.0
~5V Monitor A ~5.2520.25 °
. bisc Ref Mon. A +3.0020.02
+5V Monitor B +5,00x0.25
+8V Monitor B +8,10%0.15
-8V Monitor B - ~8.,15%0.15
+25V Monitor B +25.,50%0.75
+350V Monitor B +350.%15.
-15V Monitor B ~15.0%£1.0
-5V HMonitor B -5.25%0.25
Disc Ref Mon. B +3,00£0.02
Insc. Date
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EPS-50

DATA SHEET 9 (Cont.)

2.1.17 Actual Value Acceptable Value
Heater oo . +30,0 % 0.5 Vde
Electronics +30.0 £ 0.5 vde
Detector Bias +30.0 = 0.5 vdo

Insp. Date

2.1.18 High Voltage Curreni Consumptlon

Current Sink Actual Value Acceptable Value
Heater mA 10 & 5 mA
Electronics < 560
Detector Bias < 30

“insp. Date
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2.1.19

Parameter

+5V Monitor
4+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
-15V Monitor
| -5y Monitor
Disc Ref HMon.
+5V Monitox
+8V Monitor
-8V Monitoxr
+25V Monitor
+350V Monitor
~15V Monitoxr
m?V Monitoxr

. Disc Ref Monﬁ_.

DATA SHEET 9 (Cont.)

Prime
Prame

How oW w W W oW

i

Measured

High Voltage Housekeeping Checkout

Engineering
Unit Output

Vac

Acceptable
Value

+8.10£6.15

—-8.1540.,15

+25.50%0.75
4+350.15,
-15.021.0
-5.25x0,25
+3,00£0.02
+5,00%0.25
+8.10%6.15
-8.15%0.15
+25.50%0.75
+350,%15,
-15.0£31.0
-5.,25%0.25
+3.0020,02 -
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DATA SHEET 9 (Cont.)

2.1.20. Tempezatura Measurement

T Prime HMHeasured bcceptable
Parameter Frame . Value Dimits
Package Temperature Monitor A o 50°F to 118°F

10°C to 48°C
Package Temperature Monitor B

Detector Plate Temperature A

e : \/
Detector Plate Temperature B ) ““-~M£::::
Monitor —
Iinsp. Date

2.1.21 Dpetector Leakage Current Test

Measured : Maximum
EPS Engineering Acceptable
Channel Unit Output ) Value

A . ) UA 1.0 uA
B 2.0 va
C < 2.0 ua
D ﬁ.O BA
E 2.0 ua

- Insp. Date
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DAPA SIHEERT 9 (Cont.)

Z2.1.22 Detector Rescolution Test

Measuared Maximam
EPS Engineering Acceptable

Channel Unit Output Value

A ' keV  50. keV

' 50, keV

50. kevV

50. keV

50. keV

o B B o TR v+

Insp. Date

2.1.25 Electron 1l; Electron 2, Electron 3, Electron 4,
and Proton 6 14 pulse data accumulation test

- EPS . Measured Acceptable
Channel Threshold Count Count
A El ‘ 14 or 16
B E2 14 or 16
c £3 i4 or 16
D E4 - . 14 or 16
LE. PET, LI L. oon - L.n.1l4 or 16
Insp. Date
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DATA SHEET 9 (Cont.)

2.1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5.

14 pulse data accumulation test

EPS Measured - Acceptablc

Chammel Threshold Count Count

A Pl ; 14 or 16

B P2 a 14 or 16

C P3 . 14 oxr 16

D rd 14 oxr 16

B P5 14 or 1%
Insp. Date

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 2045 pulse data accumulation test

EPS Measured Acceptable
Channel Threshold Count
A El - ' 2032 or 2048
A E2 2032 or 2048
cC ‘B3 - 2032 or 2048
D E4 f- - -5-2022 ox 2048
"E P& T - 2032 or 25z
insp. Date
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DATA SHELBT 2 (Cont.)

251.29 Proton i, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulse data accumulation test

EPS

Channel Threshold

‘A

B
C
D
5

Pl
P2
P3
P4
P5

Measured
Count

Acceptable
Count

2032 ox 2048
2032 oxr 2048
2032 oxr 2048
2032 oxr 2048
2032 or 2048

Insp..

Date

2.1.31 Electron 1, Electron 2, Electron 3, Electron

Proton 6

EPS

262,142 pulse data accumulation test

Channel ‘Threshold

A

o0 w

b

El
EZ2 -
E3

Measured

Count

Acceptable
Count
260,086 or
260,096 ox
260,086 or
260,996 or

260,096 ox

4, and

262,144
262,144
262,144
262,144
262,144 -

Insp.
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DATA SHEET ¢ (Cont.)

2.1.32 Proton 1, Proton 2, Proten 3, Proton 4, and Proton b

262,142 pulse data acoxmulation test

EPS Measured l Acceptable
Channel Thxeshold Cocunt ~ Count
A Pl 260,096 or 262,144
B P2 260,096 or 262,144
C P3 260,096 or 262,144
D P4 260,086 or 262,144
E P6 260,096 or 262,144
Insp. Date

2.1.34 Electron 1, Electron 2, Electron 3, Electron 4 and
Proton 6 33,554,430 pulse data accumulation test.

EPS feasured Acceptable
Channel Threshold Count Count
A Bl ) 33,292,288 or O
B E2 ) . 33,292,288 or 0
e E3 " 33,292,288 or O
by £4 e e 33,252,228 or 0
z P6 33,292,288 or 0

Insp. Date
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DATA SHERET 92 (Cont.)}

2.1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
33,554,430 pulsé data accunulation test

- EPS Heasured Acceptable
- “hannel Threshold Count Count
2 Pl 33,292,288 or 0
B P2 ’ . 33,282,288 oxr 0
C 3 ) 33,292,288 or O
D P4 33,292,288 or O
E P5 33,292,288 or 0
Inspy Date

2.1.36 vVisual inspesction

Insp. Date
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2.310 ACOUSTIC

2.1.4 Heater Power

Mcasured Value

29.5¢f

DATA SHEET 10

Pos+ #}Cous ?LIC

TEaS‘YL—.

Furﬁc,T-"J ——

Acceptable Value
#27.5 = 0.5 Vdc

Ay Z / 7/;

ingp. 7., vave

2.1.5 Medium Voltage Heater Current

Measured Value

7 4

Acceptable Value
10 £ 5 ma

N

',':-.‘.':“\.\‘ 4 /
C v?/f/ 22

Insp. Ddte

225



2.1.8

%
.

=
\n

DATA SHEET 10 (Cont.)

Electronic Power

Measured Value

A2 5Y

Acceptable Value
+27.5 + 0.5 véc

s 2/7/7 -

Insp. Pdte

Medium Voltage Electronics Current

Measured Value
S0 g4

Detector Bias

Measured Value

27.56

Measured Value

A0 A

Maximun Value
560 mAa

T

2/

Insp. Date

Acceptable Value
+27.5 £ 0.5 Vde
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2.1.11

DATA SHEET 10 (Cont.)

Medium Voltage ADC Checkout

Reference
Input
Voltage

+0.02520.001 Vvdc

+0.050x0.001
+0,160=0.001
+1,000:0.001
+2.000£0.001
+3.000£0.001

"I'élOOOiOqOOl

+4,900%0,001

Acceptable

Measured : :
Electrical Electrlca+
Unit Output Output Unit

Voltage Voltage

LOx Vde +0.025£0.010 vdc
, 048 0.050%0,010
L0797 0.100+0.010
957 1.000+0.010
/.99 2.000%0.010
299G +3.000£0.010
2. 993 +4.000%0.015
L. 592 +4.90020.020
Al 2/5/22
insp. Date
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DATA SHEET 10 (Cont.)

2.1.13 Medium Veltage Housckeeping Parameter Checkout

-Prime
"Frame

Parameterxr

=

+5V Monitor
+8V Monitor-
-8V Monitor
+25V Monitor
+350V Monitor
-wlSV Monitor
-5V Monitor
Disc Ref Mom.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
-5V Monitor

.Disc Ref Mon.

2.1.14

Heatexr

Electronics

Detector Bias

o et IS+ T v < I v+ B < B v S .+ S s < B - S = — -

HMeasured
Engineering
Unit Output

b’/. / /// vac

. 135
=g, 1 &
A5, 58S

S .33

Acceptable
Engincering
Unit Value
+5.00%0.25 Vdc
+8.10£0.15
~8.15%0.15
+25.50%0,75
+350.%15.

~/. 016 ~15,0%1, 0_‘3 o
~ 5. 4ol -5,25%£0.25 d
2:.998 +3.0020.02 /
K. /L7 +5.0020.25 );5
S I35 +8.10+0.15 X
-8, /66 ~8,15%0.15 §
A5 GLef 2 +25.5020.75 S
26,33 +350.%15. l.ké
~ }6,0/(7 —lS.Otl.O’f;;i;-‘i_'Q\
- 5:¢/0/ ~5.2520.25
3,000 4+3.000=0.02
At '
.n.}%¥ é?/é&é%l
Date ’

Insp.

Actual Value

KE5.37

" 4£25.0

Acceptable Value

£

0.5 vde

5.0 +25.0 # 0.5 Vdc
XE.63 495.0 £ 0.5 Vde
Y
< ). 2/ 9/24
Insp. Date
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http:3.000�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

DATA SHEET 10 (Cont.)

2 1.15 Low VOJ@&UO Current LODSUNWLIOD

229

‘ Currenh Sink Measured Culrent Acceptabie Value
Heater “ i{ﬁ%é mA L0 =% é TR
Blectronics é;q%) o < 560
"Detector Bias g%, 37 < 30. .
A ff///?;L
Jnsp.” Date
2.1.16 Low Voltage Housekeeping Checkout
Measured
Prime Engineering acceptable
Parameter Frame Unit Output Value
+5V Monitor A gt vVde +5.00:0.25 vdc
+8V Monitor A g 1t +8.2020.15
-8V Monitor A . -5, 16O ~8.15%0,15
+25V Monitor A 25 58 g +25,50%0.75
+350 V Monitox a 3¢hb, 33 +350,%15.
~15V Monitor A -5 2% -15.0%1.0
-5V Monitor A - & 37% -5.25x0,25
Disc Ref Mon. A 7. 955 +3.00£0.02
+5V Monitor B S 11/ +5,00£0,25
+8V Monitor B 2. l26 . +8,10%0.15
~8V Monitor B —2 /6o - -8.15%0,15
+25V Monitor B 2 §EX +25.,50%0.75
+350V Monitoxr B FLL 33 +350.%%5.,
~15V Monitor B ~28.¢5 ~15.0%1.0
~5V Monitoxr B ~ 355 ~5,25%0.25
bisc Ref Mon. B 3., 000 +3.00+0.02
.\,{;\_ “"//” 7 3
RN Nate


http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25
http:3.00�0.02
http:5.25+0.25
http:25.50�0.75
http:8.10�0.15
http:5,00�0.25

DATA SIHEET 10 {(Cont.)

2.1.37 ‘Actual Value Acceptable Value

" Heater 29.97 +30.0 * 0.5 vdc
Electronics 246, 9¢ +30.0 £ 0.5 vdc
Detector Bias 3(_:;,{"5/ +30.9 % 0.5 Véc

2N
zft . 1%é%ﬂ%},
Insp. Date

2.1.18 High Vveoltage Current Consumption

Current Sink Actual Value ‘Acceptable Value
Heater 7 e wA 10 = 5 mA
Electronics Ll 2p  mtn < 560
Detector Bias 20 e < 30
N
, Z/?/7 2
Insp. Date
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2.1.19 High Voltagc Housekeeping Checkoecut

. Paramcter

+5V Moni{or
48V Monitox
-8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
-5V Monitor

" Disc Ref Mon.
-5V Monitoxr
+8V Monitor
-8V Monitof
+25V Monitor
+350V Monitor

- <15V Monitor

~5V Monitor

Disc Ref Mon.

DATA SHEET 10 (Cont.)

Prime

Frame

-'bbm‘wwwwww:wwbﬂ:u:v:vw'bﬂ

Measured
Engineering Acceptable
Unit OCutput Value
s, 12l +5,00£0.25 Vdc
£, (35 +8.1010.15
L1 87 ~8.15%0.,15
2.8 $¢¢ +25.5040.75
J¢L . 330 +350.%15,
- jé. o] ~15.0%1. o\,«ﬂ'
- 8 17 ~5.25%0.25 Y
2,765 +3.00%0.02
S rad +5,00£0.25
I AAY +8.10%0.15
i -8,15%0.15
28 6 4+25,50%0.75
Tl . 330 +350.%15, . ,,3&
ol 6T ~15.0%1.0 S Q
w$",JaJJ .5,25%0,25
3. 000 4+3.00£0.02
I
L 2/?//L
Insp. Date )
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DATA SHEET 10 (Cont.}

2.1.20 Tempefature Measurement

. Prime Measured Acceptable
Parameter Frame Value Limits
Package Temperature Monitor A "'4”/ °C  50°F to 118°F

~10°C to 48°C
Package Temperature Monitor B Z GOy

Detector Plate Temperatﬁre A 2. :::::;H:::::

. Monitor

Detector Plate Temperature B oy 3 ::::::Hii:::
Monitoxr

o
Fa ‘_’
.S
/¥
Insp. Date
2.1.21 Dpetector Leakage Current Test
Measured h Maximum
EPS Engineering Acceptable
Channel Unit Output Value
A , 2t UA 1.0 pA
B 5 ET " 2.0 ua
c /.56 %8 ©.2.0 uA
D 73 € 2.0 pA
E ' 7 TR 2.0 pa
&,/%‘2/
Insp. "Date
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DATA SHEET 10 (Cont.)

2.1.22 Dhetector Resolution Test

EPS
Channel

A

B
C
b
B

Measured Maﬁimum
Engineering Acceptable
Unit Output ~ Value
L qed 75 kev  50. keV
oy 7, O 50. keV
42D 7.5 50. keV
E2b /7.5 50. keV
35L 7.5 50, keV
IR
%:\Q 27/%/ﬂ7}/
insp.

Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,

and Proton 6 14 pulse data accumulation test

EPS
Channel

A

B 0O W

1|

.
=

233

Measured Acceptable
Threshold Count Count
El /¢ 14 or 16
E2 | b 14 or 16
E3 1Y 14 or 16
E4 i 14 or 16
P6, I A S £ < L
V”_fﬁzﬁ?;__"__t:“,h;";u ';5]/:"
-f&i. o/ F[7v
Insp.- Date



DATA SHEET 10 (Cont.)

2.1.26 Proton 1, Proton 2, Proton 3, Proten 4, and Proton 5,

14 pulse data accumulation test

EPS
Channel

A

Wmg O w

. Threshold

Pl
P2
P3
r4
P5

Measured Acceptaple
”Count Count
ki i4 or 16
I 14 or 16
/¥ 14 oxr 16
1 14 or 16
ry 14 or 16
=T
- o/i/7+
Insp. Date

2.1.28 FElectron 1, Electron 2, Electron

Proton ©

EPS
Channel

A

G oo

b

Thresheld

El

3; Blectron 4

2046 pulse data accumulation test

s and

Measured Acceptable
Count

2037 2032 or 2048
1237 2032 or 2048
03 % 2032 oxr 2048
A yy . 2832 or 2048
TR0 - 2032 oxr 2048

AT i

Insp. Date
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DATA SHEET 10 (Cont.)

2,1.29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulse data accumulation test

EPS Measured acceptable
Channel Threshold Count Count
A Pl T Q032 2032 or 2048
B P2 Le3 L 2032 or 2048
C P3 . IR e 2032 or 2048
D P4 2,037 . 2032 or 2048
E PS5 20> 2032 or 2048
CKT7
Y #ifr7
Insp. Date

2.1.31 Eleétron 1, Electron 2, Electron 3, Electron 4, and
Proton 6 262,142 pulse data accumulation test )

EPS Measured Acceptable
Channel Threshold Count Count
A El 260 &% L /—’rs’»'/ﬁ 260,096 or 262,144
B E2 2T F ;(;?';t,.f'ﬁ 260,096 or 262,144
C- E3 260 ¢ 260,096 cor 262,144
D Bt T U ope 294 260,036 or 262,144
E P6 Jgoofh | 260,096 or 262,144
i /1
Insp. ~ Date
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DATA SHEET 10 (Cont.)

2.1.32 Proten 1, Proton 2, Proton 3, Proton 4, and Proton 5
262,142 pulse data accumulation test

EPS Measured ' Acceptable
Channel  Threshold  Count : Count
‘A Pl 260 0G0 260,096 or 262,144
B P2 Jep 0T 260,096 or 262,144
C P3 - ;z_;,é, aqe 260,096 or 262,144
D P4 2. 6o, 07 260,096 or 262,144
B 1 260, OFL 260,096 or 262,144
Insp., Date

2.1.34 Electron 1, Electron 2, Electron 3, Electron 4 and
Proton 6 33,554,430 pulse data accumulation test.

EPS - Measured " Acceptable
Channel Threshold Count Count
A El 33 27z AS§ 33,292,288 or O
B E2 0 33,292,288 or 0
c "E3 ¢ O F%%: 14633 ,292 ,288 or. O
TD CE4AS2T. - 40 33;292,283 or 6
E P67 T - 32,250 AYS 33 292,288 or 0
K /i/1r
Insp. Date
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DATA SHEET 10 (Cont.}

2,1.35 ¥Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulsé data accumulation test

EFS ' Measured Acceptable

Channel  Threshold Count Count
A Pl T 93,251, 29f 33,292,288 or 0
B P2 D 33,A931, AY? 33,292,288 or O
c P3 < F3292,29¢ 33,292,288 or 0
D P4 fﬂ,%zﬂ?f 33,292,288 or 0
B P5 F3 2?2,&55 33,292,288 or 0
* 7
oy ' - [ ’
Insp. Date

-2.1.36 Visual inspection

o5/ 72

Insp. Date
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2.10.2

2.10.3

2.10.4

2.10.5

2,10.6

2,10.7

DATA SHEET 10 (Cont.)

Test article to test facility

7 cred o

Insp.

Prepare chamber

Déte

A CFEL yp
Insp. Date
Install test article
N S FEL T2
Insp. bate
Test
K - YFER 7D
Insp. Date
Remove test article
g> ~ FrP 7?
Insp. Date .
Return to Beta Building
- .
G [FER2T
Insp. Date
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DATA SHEET 11
FPUNCTIONAL: TRST

2.11 FUNCTIONAL TEST DATA SHEET

2.1.5

Heater Pover

Measured Value Acceptable Value
- —_ +27.5 £ 0.5 Vdc
Insp. Vate

Medium Voltage Heatey Current

Measured Value Acceptable Value
' ' 10 £ 5 mA
Insp. Date
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PATA SHEET 11 {Cont.)

2.1.6 Electronic Power

Measured Value Acceptable Value
’ © 427.5 % 0.5 Vdc

Insp. Date

2.1.7 Medium Voltage Electronics Current

Measured Value Maximum Value

560 mA

Insp. - Date

2.1.8 Detector Bias

HMeasured Value Acceptable Value
+27.5 = 0.5 vdc

Insp. Date

2.1.% Medivm Voitage Deteclor Bias Cuarraant

Measured Value “ Maximum Value
I ma :

Insp. Date
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DATA SHEET 11 {Cont.)

2.1.11 Medium Voltage ADC Checkout

Measured Acceptable

Reference Electrical | Electrical

Input Unit Output Output Unit
Voltage Voltage _ ?oltage
+0.025+0.001 vde " vde +0.025%0.010 vac
+0.050£0.001 - | 0.050+0.010
+0.1060£0.,001 0.10020.010
+1,000z20,0C1 ’ l.{}GGiQ.QlB
+2.000+0.001 2,000£0.010
+3.00020,001 . +3.000£0,010
+4,000£0.001 . +4.00020.015
+4,900£0.001 ) ’ +4.900%£0.020

Insp. Date
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2.1.13

Paramneter

+5V lMonitor
+8V Monitor
-8V Monitor
+25V Monitor
4350V Monitor
~-15V Monitor
.~5V Monitor
Disc ,Ref Mon.
+5V Monitoxr
+8V Monitoxr
~8V Monitor
+25V Monitor
’ }BSOV Monitozr
~15V Monitor

=5V Monitor

Disc Ref Mon. .

2.1.14

Heater

DATA SHELT 11 (Cont.)

. Prime
.Frame

A
A

=

W W W oW oW oo ot oo oo

.Electronics

Detector Bias

Medium Voltage Housckeeping Para

Measured
Engineering
Unit Output

vde .

ey Checkout

Acceptable
Enginecring
Unit Value
+5.00x0.25 Vdc
+8.3.0:0.15 -
-8.15+%0.15
#25.50£0.75
+350.215.
-15.0421.0
-5.25+0,25
+3.00£0.02
+5.00%6.25
+8.10%0.15
-8.15%0,15
+25.,50%0.75
+350.215.
-15.0£1.,0
"=5.2520.25

. 4+3.000%0.02

Insp.

Actual Value

Acceptable Value

I3

0.5 vdc
0.5 vdc
5.5 vdc

+25.0
+25.0 =
+25.0

[4

Insp.
242
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http:3.000�0.02
http:5.25�0.25
http:25.50�0.75
http:8.10�0.15
http:5.00�0.25
http:3,00�0.02
http:5,25�0.25
http:25.50�0.75
http:8.15�0.15
http:8.10�0.15
http:5.00�0.25

s DATA SHEET 11 (Cont.)

Pt

3

2.1.15 Low Voltag; Curxrent Consumpiion
Cuxrent Sink Measured Current Acceptable Value
Heater R ‘mA 10 £ 5 ma
Electronics < 560
Detector Bias < 30.
LINSP. Date

2.1.16 Low Voltage #Housekeeping Checkout

Measured

Prime Engineering Acceptable
Parameter Frame Unit Output Value
+5V Monitor A vde +5.00£0.25 vdc
48V Monitor A +8.10£0.15
-8V Monitor A ~8.15%0,15
+25V Monitor A +25.50£0.75
+350 V Monitor A +350.,%15.
~15V Monitox A ~15.0£1.,0
-5V Monitor A ~5.25%0.25
Disc Ref Mon. A * +3.00x0.02
+5V Monitor B +5.0020.25
+8V Monitox . B +8.10£0.15
-8V Monitor B - ~8.1520.,15
+25V Monitor B +25,5020.75
+350V Monitor B +350.%15.
=15V Monitor B ~15.0£1.0
-5V Monitor B ~5,25%0.25
Disc Ref Mon. B +3.00x0,02

- Insp. Date
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BYS5-503

DATA SHEDT 11 (Cont.)

2.1.17 Actual Value Acceptable Value
Heater Co +30.0 + 0.5 vdc
Electronics +30.0 % 0.5 vadc
Detector Bias +30.0 £ 0.5 Vdc

Insp. Date

2.1.18 High Voltagé Current Consumption

Current Sink Actual Value Acceptable Value
Heatex ma 10 * 5 mA
Electronics < 560
Detechor Blas < 30

Insp. Date
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DATA SHEET 11 {(Cont.)

2.1.19 High Voitgge Housekeeping Checkout

Paranctex

+5V Monikor
+8V Monitor
~8V Monitor
+25V llonitor
+350V Monitor
~15V Monitor
-5V Monitor
Disc Ref Mon.
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
-15V Honitor

" =5V Monitor

Disc Ref Mon.

Prime
Frams

oW oW oW W W W W o e

Measured

Engineering
Unit Qutput

vdc

Acceptable
Value
+5,0020.25 Vvdc
+8.1020.15
~8,15%0.15
+25.5040.75
+350,. %15,
~15.0%1.0
-5.2520.25
+3.0020.02
+5.00%0.25

4+8,10%0.15

-8.,15%0,15
+25.50x0.75
+350.215.
~-15.0x1.0
-5.25%0.,25

"*'3‘00——‘-0-02

B o T

insp.

245

Bate



DATA SIEET 11 (Cont.)

2.1.20 Temperature Measurexent

Prime Measured Acceptable
Parameter Frame Value Limits
Package Temperature Monitor A °C  50°F to 118°F

10°C to 48°C
Package Temperature HMonitor B

Detector Plate Temperature A :j::::xiiz::
Monitor

Detector Plate Temperature B ::::::?C::::
Monitor e

Insp.- Rate

2.1.21 petector Leakage Current Test

Measured Maxinum
~ EPS Engineering Acceptable
Channel Unit Output . Value

A . UA 1.0 pa
B 2.0 pa
C . - 2.0 UA
D .

ES

2.0 A
2.0 uA

Insp. Date
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DATA SHEET 11 (Cont.)

2.1.22 Detector Resolution Test

Measured Maimun
EPS Engineering Acceptable
Channel Unit Output Value
A keV 50. keV
50. keV
50. keV
50. kev
50. kev

Wm oy 0w

nsp. Date

2.1.25 Electron 1, Electxon 2, Electron 3, Electron 4,

- and Proton 6 14 pulse data accumulation- test

EPS Measured Acceptable
Channel Threshold Count _ Count
A rl 14 or 16
B E2 14 or 16
o B3 . : 14 or 16
"D E4 ' " 14 or 16
E... B it i e 24,07 L6
Insp. Date
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DATA SHEET 11 {Cont.)

2.1.26 Proton ), Proton 2, Proton 3, Proton 4, and Proton 5.

14 pulse data accumulation test

BEPS - Measured Acceptable
Channel Threshold Count _ Count
y:% Pl 14 ox 16
B P2 ' "~ 14 or 16
C P3 14 oxr 16
D P4 14 or 16
E P5 ) 14 or 16

Insp. Date

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and
Proton 6 2046 pulse data accumulation test

EPS Measured Acceptable
Channel Threshold Count -
A Bl . 2032 or 2048
A E2 2032 or 2048
e E3 5032 or 2048
‘D E4. cel s+ -...-...-2032 or 2048
L o y el . 2032 cr 20648
Insp. Da;e



DATA SHEET 1) {Cont.)

2.1.29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

2046 pulse data accumulation test

EPS Measured " Acceptable
Channel Threshold Count Count
A Pl 2032 or 2048
B - P2 28032 or 2048
C P3 2032 or 204%
D P4 2032 or 2048
E f235) 2032 o1 2048
Insp. Date
2.1.31 Electron 1; Electron 2, Electron 3, Blectron 4; and
"Proton 6 262,142 pulse data accumulation test
EPS Measured Acceptable
Channel Threshold Count Count
A El 260,096 or 262,144
B EZ 260,086 oy 252,144
c E3 260,086 or 262,144
T 7S T250,096 or 262,144
E "6 260,096 or 262,144
Insp.
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" DATA SHEET 11 (Cont.)

-2.1.32 .Proton 1, Proton 2, Proton 3, Proten 4, and Proton 5

© 262,142 pulse data accumulation test

- _EPS
.Channel

A

o o w

e

. Threshold

P
P2
P3
r4

P6

Measured Acceptable

Count ;. Count

260,096
260,096
260,096
260,096
260,096

CcxX

or

ox

262,144
262,144
262,144
262,144
262,144

Insp. . Date

"2.1.34 Electron 1, Electron 2, Electron 3, Electron

Proton 6 23,554,430 pulse data accumulation test.

EPS
Channel

Threshold

‘Measured’ Acceptable

Count Count

33,292,288

33,292,288
33,252,288

T I ¥ Jvis-D Ak 3 I

" 33,292,288

9]
H
o @ o o o

Insp. Date
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L

DATA FHEET 11 (Cont.)

2.1.35 Proton i, Proton 2, Proton 3, Proton 4, and Proton 5
33,554,430 pulse data accumulation test

EpPS " Measured Acceptable
Channel =~ Threshold Count Count
A © P1 . 33,282,288 or O
) B Pz ) . 33;292[288 Ol.”‘ 0
C 3 ) 33,292,288 or O
D P4 33,232,288 cxr O
B P5 33,292,288 or O
Inep. Date

2.1.36 Visual inspection

insp. Date
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DATA SHEET 12

2.12 HUMIDITY

2.1.,4 Heater Power

Measured Value " Acceptable Value
+27.5 + 0.5 vdc

Insd. Date

2.1.5 Medium Voltage Heater Current.

Measured Value - Acceptable Value
10 £ 5 mA
Insp. Date
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2.1.8

o
»
[N
L]
LS

DATA SIHEEY 12 (Cont.)

Electronic Power

Measured Value Acceptable Value
+27.5 + 0.5 vdc

Insp. ~ Date

Medium Voltage Electronics Current

Measured Value Maximum Value
560 ma

Insp. Date

Detector Bias

Measured Value " Acceptable Value
+27.5 0:5 Vdo

Insp. " Date

Y T el Fmern et me ot Tang O Iy
Maciam Voliaye Detector 3ras Cudréent

Mgasured Valiue Maximun Value
30 ma

Insp. Date
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DATA SHERET 12 {(Cont.)

2.1.11 Medium Voltage ADC Checkout

Measured Acceptable

Reference Electrical Electrical

Input Unit Outoput Cutput Unit
Voltage Voltage Voltage
+0.025%0.001 vdc . Vvéc +0.025x0.010 Vdc
+0.050£0,001 0.050%0.010°
ADLLG020.000 0.100+0.010
+1.00020.001 o 1.00020.010
+2.000=0.001 2.000+0.010
+3.000+0.001 +3.000+0,010
+4.000£0.001 ' +4.006%0.015
+4.2006=0.001 +4,900%0.020

Insp. Date
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DATA SHDET 12 {Cont.}

2.1.13 Medium Voltage Housekeeping Parameter Checkout

Parameter

+5V Monitox
+8V Monitor
-8V Monitor
+25V Monitor
+350V Honitor
~15V Monitor
~5V Monitor
Disc Ref Mon.
+5vV
48V
-8V
+25V Monitor
fBSGV Monitor

Monitor
Monitor

Monitor

~15V Monitor
-5V Monitor
Dbizsc Ref Mon.

2.1.14

Heater

. Prime
Frame

s

m‘wuiwmmwwwss:w:v:www

Electronics

Detector Bias

 Measured

Engineering

Unit Output

vdo

Acceptable
Engineering
Unit Value
+5.0020,25 vde
£8.1020.15
-8.15x0.,15
+25.50%0.75
+350,215.
-15.0%21.0
-5,2520.25
+3,.00x0.02
+5.00%0.25
+8.10x0.15
~5.1520.15
+25.50=20.75
+350.%15.
~15.0z1.0

- =5,2540.25
+3,00020.02

Insp.

Actual value

:+25.0 +

Date

Acceptable Value

8.5 vdeo
0.5 vdc
0.5 vdec

4

+25.0
+25.0 %

Insp.
255



DATA SULED 12 (Cont.)

2.1.15 Low Voltage Current Consumption

Current Sink

Measured Current Acceptable Value

Heater ma 10 * 5 ma

Electronics . < 560

“Detector Bias < 30

Jnsp. Date
2.1.16 Low Voltage Bousekeeping Checkout
Measured
, Prime Engineering Acceptable
Parameter Frame Unit Output Value
+5V Monitor A vVac +5.0020.25 Vdc
+8V Monitor y:\ +8.10%0.15
~8V Monitor a ~-8.15+£0,15
+25V Monitor A +25.50%£0.75
+350 V Monitor A +350.%15.
~15V Monitor A -15.0%£1.0
-5V Monitor A ~5.2520,25
Disc Ref Mon. A +3.00%x0,02
+5V Monitor B +5.00£0.25
+8V Monitor . B " +8,10%0.15
-8V Monitox B - ~8.15%0.15
+25V Monitor B +25.50%0.75
+350V Monitor B +350.215.
=15V Monitor B ~15.0£1.0
-5V Monitor B ~-5.25%0.25
Disc Ref Mon. B +3.00£0.02
Insp. Date
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Tt oy i bt bl

Ll s suw

DATA SHEET 12 (Cont.)

2.1, 17 Actual Value Acceptable Value
Heater i o +30.0 = 0.5 Vdc
Electronics +30.0 £ 0.5 vac
Detector Bias +30.0 + 0.5 Vdc

Insp. Date

2.1.18 High Voltage Current Consumption

Current Sink ZActual Value Accoptable Value
Heater T omwma 10+ 5 mA
Electronics < 560
Detectoxr Bias < 30

“Thsp. Date
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DATA SHEET 12 (Cont.)

2.1.19 lTigh Voltage lousekeeping Checkout

Parameter

+5V Monitor
48V Monitor

. -8V Monitoxr
+25V Monitor
+350V Monitor
—-15V Monitor
-5V Monitox
Disc Ref Mon.
+5V Monitdr
+8V Monitor
-8V Monitor
+25V Monitor
+350V Monitor
-15V Monitor
-5V Monitor

‘Digé Ref Mon.

Prime
Frane

oW W W W w W W 3':J oo P

- Measured
Engineering
Unit Output

vde

Acceptable
Value

+5,00%0.25 Vi
+8,10%0.15
~8.15%0.15
+25.50%0.75
+350.+15.
-15.0%1.0
~5.25%0.25
+3.00%0.02
+5,00%0.25
+8.10%0.15
-8.15%0.15
+25,50%0.75
+350.%15.
-15,0%1.0
Z5.25%0,25
+3.00%0.02

Thnan.
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DATA SHEET 12 {Cont.)

2.1.20 %Yemperature Measurement

Prime Measured Acceptable
Parameter Frame Value Limits
Package Temperature Monitor A °C  S50°F to 118°F -
‘ _ ' 10°C to 48°C
Package Temperature Monitor B I
i . - X7
Detector Plate Temperature A ::::3>K:i:::
Monitor
" Detector Plate Temperature B :::::3*5i:::
Monitor '
. Insp. Date
2.1.21 Dpetector Leakage Current Test
Measured Maximum
EPS Engineering Accevtable
Channel Unit Output - Value
A HA 1.0 uA
B 2.0 uA
C 2.0 pA
D 2.0 uA
E 2.0 pA
Insp. Date
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DATA SHEET 12 (Cont.)

2.1.22 Detector Resolution Test

asured ’ Lasimam
ginecexring acceptable
it Output Value

EPS En

151
B
Chennel . Un

A keVv 50, keV
B 50. keVv
c 50. keV
D ' . 50. keV
E ' 50, kev

Insp. Date

2.1.25 Electron 1, Electron 2, Electron 3, Electron 4,

and Proton 6 14 pulse data accumulation test

EPS ‘ Measured Accaptable
Channel Threshold Count Count
A El ' 14 or 16
B E2 . ' 14 or 16
c -E3 - o 14 oxr 16
D . B4, 14 or 16
.E CP6 L o - .14 0x 16
Tnso.- - Date

260



DATA SHEET 12 (Cont.)

2.1.26 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

14 pulse data accumulation test

EPS Measured Acceptable

Channel- Threshold Count ~ Count

A Pl i4 or 16

B P2 14 or 16

C P3 14 or 16

D P4 14 or 16

B P5 . 14 or 16
Insp. Date

2.1.28 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 2046 pulse data accumulation test

EPS . Measured Acceptable
Channel  Threshold Count -

A £l ' 2032 or 2048
A E2 . - ' 2032 or 2048

o E3 2032 or 2048
D B4 - .0 .. ... -2032.0¢r 2048 -
E F5 C -+ 2032 or 2048

Insp. Date
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TEPS-503

DATA SHEET 12 (Cont.)

2.1.29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
2046 pulse data-accumulation test

EPS ) Measured (Aoceptable

Channel  Threshold  Count Count
A ‘Bl ' 2032 or 2048
B P2 2032 or 2048
c P3 2032 or 2048
"b P4 ' 2032 or 2048
E - P5 - 2032 or 2048

Insp. Date

2.1.31 Electron 1, Electron 2, Electron 3, Electron 4, and

Proton 6 262,142 pulse data accumualation test

EPS Measured Acceptable
Channel  Threshold  Count ° Count
A EL - 260,096 or 262,144
B E2° ) 260,096 oxr 262,144
¢ "E3 260,096 or 262,144
D TE§7 STt te U BEg 036 or 262,144
) P6 T U 7260,096 or 262,144
Insp. Date

-
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DATA SHEET 12 (Cont.)

2.1.32 Proton 1, Proton 2, Prcton 3, Proton 4, and Proton 5

262,142 pulse data acecumulation test

EPS Measured hoceptable
Channel Threshold Count ~ Count
A Pl - . . 260,096 or 262,144
B P2 260,086 or 262,144
C P3 . 260,096 or 262,144
D P4 260,096 or 262,144
E PG 260,096 or 262,144
Insp.. Date

2.1.34 Electron 1, Electron 2, Electron 3, Electron 4 and

Proton 6 33,554,430 pulse data accumulation test.

EPS Measured Acceptable
Channel Threshold Count Count
A L El 33,292,288 or ©
B E2 - 33,292,288 or O
. C E3 33,292,288 ox O
e CE4Y 133,292,288 ox 07
T E 19 33,292,288 or O
Insp. Date
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DATA SHEET 12 (Cont.)

- 2.1.35 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5

33,554,430 pulsé data accumulation test

- EPS ’ Measured -Acceptable
Channel Threshold  Count Count
A Pi - 33,292,288 oxr 0
B P2 ' 33,292,288 or O
C P3 33,292,288 or 0
b P4 33,292,288 ox O
B P5 33,292,288 or O
Insp. Date

2.1,36 Visual inspection.

Insp. bate
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2.12.3

2.12.4

2,12.6

2.12.7

DATA SHEET 12 {(Cont.)

Install duvnmy plug

Insp. . - Date

Test article to facility

7,

7
Insp. Date
Test article in chamber
Bk
S > Y
Insp. Date
Raise temperature and humidity
Yyt
o/ Tz v
Insp. Date
Maintain test condition for six houxs
Tt
N
‘;%f / 5 V.
Insp. Date
Reduce temperature s
. ’ Voo
e A
S o/ %9 %
Insp.’ Date
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s
DATA SHEET 12 (Cont.)

Z2.12.8 Repeat steps 2.12.5 through 2.12.7 for 5 cycles

2h3h, Y

Insp. Date

2.12,9 Remove test article from chamber

9’/:;-‘3 Jyr- C\"F

Insp. Pate

2.12.310 vVigual inspection

2 1::/ /v
"}} ~ '!7% 3 H

Insp. Date

e
EPL 0689

2.,12.11 Return to Beta Building

P <

Insp. Date -
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2.13 PURCTIORAL TESYT DATA SHEETD

2.1.4

2.1,5

pATA SHEET 13
FUNCTIONAL TEST

#

Post  HowidiTY

Hzateyxr Power

Megasured Value Acceptable Value
c-’??a ‘5—3 +27.5 £ 0.5 vde
p«’?é?ﬁ/?z
pate’
Medium Voltags Heater Current
Measured Value Acceptable Value
Q07 10 = 5 mA
Py . .
¢ ":;.fé
N 52/;?5/2,&
Insp. Date’
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2‘1..7

2.1.8

DATA

Electronic Power

Measured Value

_27.d5

SHEET 13 (Cont.)

Acceptable Vaiue
+27.5 + 0.5 Vdc

tie

g,

Insp. bat

"?é [,7\3/ 22

Medium Voltage Electronics Current

Measured Value
57/

Detector Bias

Measured Value

I, 59

. Measured Value

=20

Masximum Value

560 mA

& ,"’ . -

N

o 2/23/25
Insp. Date’

.Acceptablé value

+27.5 £ 0.5 vdc.

f’?’g

R 23/ 22
Insp. Date’ /

Maximum Value

30 mA
R .
v»- 2/a3/22.
Insp. Date’ ’
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DATA SHEET 13 (Cont.)}

Referencoe
Input
Voltage

+0.025%0.001 Vvdc

+0.05020.001
+0.16020.001
+1.000x0.001
+2.000x0.001
+3.00020,001
+4.00020.,001
+4.900%0.001

2.1.11 Medium Voltage ADC Checkout

Measured Acceptgble
Blectrical Electrical
Unit Output Output Uni
Voltage Voltage
o2 Véc +0.025%0.,010 Vdc
L ove 0.050=0.010
4
1 97 0.100£0.010 ) S’
IS8 1.000£0.010 "i«*f‘v: ;,;
G2 2. 000 0.010 %7\‘ f
{ _ - .
A ACWA +3.000£0.010-&‘E;§;:§5
3. 949 +4.00020.015 — 70 L
. L/T \
' 4,900£0.,020 “ paciin
z.‘[ X3 +4,900%£0.0 ,_._{\{
o N
\\f::*-.” / / -
/2372,
Insp. Date
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DATA SHEET 13 (Cont.}

2.1.13 Mediuwm Voltage Housexeeping Parameter Checkout

Paramster

+5V" Monitor
+8V Monitor

| -8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
~5V Monitor
Disc Ref Mon.

45V

4BV
-8V Monitor

. 425V Monitor
+350V Monitorx

~15V Monitor

Monitor

HMonitor

=5V Monitor
.. Disc Ref Mon.

2.1.14

Heater

- Prime
Frame

w

mow

T R

Electrenics

Detector Bias

. Measured

.Engineering
Unit Output

S.063 Vdc

S.057
-SG5
A5, 320
359, /G5
~/5.9/¢f
~5:.38)
2.l
oG
S’,o.ﬁ}‘.
%2
25.323
257 /55
—/5, 92/
~5:372 ’
2.9¢ 5.

.
W,
P
1 ok
i—‘ 2 >

Insp.

Actual Value

.'Acceptabie

Engineering
Unit Value
+5,0020.25 Vde
+8.1020.15
~8,15£0,15
+25.50%0.75
+350,15.
~15.0£1.0
—5.25&0‘25;$ '
+3,npza.eif£§§§
+5.00£0.25 O
+8,10%0,15
~8,1520,15
+25,50£0.75
+350,%15.
~15.0%1.0
-5.2520.25 [ &
+3{geais.32-;§§§§h

O,
O
0
“
N
W

o %

o

‘Acceptable Value

825,37 +25.0 * 0.5 Vdc
A5, O +25.0 = 0.5 vdc
o250 +25%.0 = 0,5 Vdc
ySEYIER
Insp. Daté



DATA SIii

Eials

ET 13 (Cont.)

2.1.15 Low Voltage Current Consumption

Current Sink

Heater

Electronics

"Detector Bias

Measured Currcent

mAa

2.1.16

ﬁéfameter
+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitoxr
+350 V Monitor
~-15V Monitor
—EV Monitor
Disc Ref Mon.
" +5V Monitor
+8V Monitor
-8V Monitor
+25V Monitor-
+350V Monitor
~15V Monitor
-5V Monitor
DPisc Ref Mon.

Prime
Frame

o

o

wwmw_wwww:w:uw:v

Acceptable Value

7 10 + 5 A
5/ < 560
;f/ < 30.
BN : a‘?/-:i’-ﬁ/ D2
Ansp. 7 Date '

Measured
Engineering
Unit Output

Low Voltage Housekeeping Checkout

Acceptable
Value

5, 05% Vdc +5.00%0.25 Vdc
S O +8.10%0.15
~&.Jo/ ~8,15%0,15
REB20 +25.50+0.75
350,275 +350.%15.
~ /5. S0 ~15.021.0
~ 4, 3</,:L ~5.25%0.25
2965 +3.0020, 03375
5. o063 +5.00%£0.25 o
2,028 +8.10%0.15 0(\)
-8, o/ . -8.15x0.15 Q
25, 320 +25.50+0.75 <
550, 275 +350.%15, f{&
-/5. Fodl ~ -15.0%1.0 N
~ 5,342 -—5.251»0.25,/% &
2,97/ . +3.00i0.02‘§\;:i__',}\_ )
€§§;3 ;?,?j//P‘z
Insp. Daté ’
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BES-503

DATA SHEET 13 (Coni .}

2.1.17 - Actual Value Acceptable Value
) Heater G, 77 - +30.0 ® 0.5 Vace
Electronics H7 TG +30.0 = 0.5 Vdaco
Detectoxr Bias 30, 13 +30.0 £ 0.5 vdo
\S;; _}753/32_
Insp. Date

2.1.18 High Voltage Current Coansumption

Current Sink Actual Value dcceptable Value

Heater 7 A 10 £ 5 mh
Electronics 2/ 3 < 560
Dat@{:‘car RBias 27 < 30

S <9Z;£y4%2

Insp. Date
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"2,.1.19

Parametlex

+5V Monitor
+8V Monitor
-8V Monitor
+25V Monitox
+350V Monitor
~15V Monitor
-5V Monitor
Disc Reaf Mon.
+5V Monitoxr
+8V Monitox
-8V Monitor
+25V Monitor
+350V Monitor
~15V Monitor
mSV Honltor

DlSC Ref Mon'

DATA SHEET 13 (Cont.)

Prime

Frames

oW oW oW wowoww NN Y YW

KN a2

High Voltage Housekeeping Checkout

Measuxred
Engineering
Unit Output

. Acceptable

Value

273

vdc +5.00%0.25 vdc
F.o50 +8,10%0,15
150 ~8.15£0.15
25,393 +25.5010.75
352, 274 +350.£15.
~ /573 -35.0%1.0
..¢ﬂhﬁﬂé- -5.25%0. 25(€}{v
2. F2/ +3,00£0.021 8355
5,07 2 +5,00=0.25
.05 7 +8,10%0.15
- /3 ~8.1520.15
25,323 +25.50%0.75
357, R0 5" +350.%15.
— 1. ERF ~ =15,0%1.0
5, 32C ~5.2520.25 -
R TZL ~ Mi:% +00%0. 02\,_;;_;
¢ ‘ff;gc _g/-z 2/72
Insp. Date 7

AL ~00 o

—
ot

749/??52


http:3.00�0.02
http:5.25�0.25
http:25.50�0.75
http:8.15�0.15
http:8,10�0.15
http:45.00�0.25
http:425.50�0.75
http:8.15�0.15
http:48.10�0.15
http:5.00�0.25

DATA SHEET 13 (Cont.)

'2.1.20° Temperature x‘ieasure-ment‘
" Prime Measured Acceptable
Parameter Frame Value Limits
-Packag“e Temperature Monitor A R FPETCC 50°F to 118°F =
. . _ ©10°C to 48°C
Package Temperature Monitor B z”,&‘;é’?.{:’“

o

Detector Plate Temperature A AR5 orF ><
Monitoxr ’

Detector Plate Temperature B .. 25.0/% ><
Monitox . .

B hafoe

Insp. Date

2.1.21 petector Leakage Current Test

Measured Maximum
EPS Engineering . . Acceptable
Channel Unit OQutput ) Value
" A L3097 vA 7 1.0 uA
B ; 277 2.0 pA
C LrPes 2.0 ya |
D 759 . 2.0 pAc”
E 85 2.0 yA
:-‘;('.i:‘:’-.'? °
A .
%A /
i 2/25/11
Insp. Date
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DATA SHERT 13 {Cont.)

2.1.22 Detector Resclution Test
Measured Maximum
EPS Engineexing Acceptable
. Channel Unit Output Value
A I ) 50. keV
B ol { ‘50, keV .
C LGS ) 50. kev
D L0923 {1, 5 50. keVv
E L0538 y 50. kaV
.f".‘ -
¢ 8 22/ 22
Insp. Dat )
2.1.25 Electron l, Electron 2, Electron 3, Electron 4,
and Proton 6 . 14 pulse data accumulation test
EPS . Measured Acceptable
Channel Threshold Count -Count
‘A Bl Jef 14 or 16
B E2 26 14 or 16
. E3 L 14 or 16
-D .E4 J<f 14 or 16
LB, PO LL gL B4 ox 26
g/m/ﬁ
Insp. Pate-
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DATA SHEET 13 (Cont.)

2.1.26 Proton 1, Proton 2, Proton 3, Proton 4; and Proton 5,
14 pulse data accumulation test

BPS Meagured - Acceptable
Channel Threshold Count . Count
oa Pl . V4 14 or 16
B P2 ' Yo 14 or 16
C P33 /4 © 14 or 16
|3 P4 yi’d 14 or 16
B P5 o4 14 or 16
[ .
{' :"-':»;T" . / /
W\ 25/ 72
Insp. Date

-

2.1.28 BElectron 1, Electron 2, Electron 3, Electron 4, and
Proton 6 2046 pulse data accumulation test

. EPS - Measured . - Acceptable
Channel Threshold Count ‘ i
a El D32 2032 or 2048
‘A B2 - D0 D 2032 or 2048 |
c -E3 L Ron2 - 2032 or 2048
“D B4~ 2032 -.c-ie2032-0x 2048
B P6 e S0 372 " 24332 or 2548
T
L 242 3/>2
Insps Date '
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EPS-~-503

DATA SIHEBET 13 (Cont.)

2.1,29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
2046 pulse data’accumulation test

EPS ) Measured Acceptable
Channel Threshold Count Count
A ‘Pl | D032 2032 or 2048
B P2 932 2032 or 2048
c . Pp3 2032 2032 or 2048
D P4 F0.32 2032 or 2048
E

P5 - Lo 3 2032 or 2048

N ,?/,:e 3/72

Date

T

Insp:.

2.1.31 Electron 1, Electron 2, Electron 3, Electron 4, and
Proton 6 262,142 pulse data accumulation test

EPS Measured Acceptable

Channel Threshold Count Count
A El . ‘DGO nTE 260,096 or 262,144
B B2 _ D60 Pn 260,096 or 262,144
C E3 26 ocoYs 260,096 or 262,144
L. B4 T T 28 hogd 260,096 or 262,144
E p6 | ARG oogl 260,096 or 262,144

Insp; - Date



DATA SHIDET 13 {Cont.)

2.1.32 Proton 1, Proton 2, Prcoton 3, Proton 4} and Proton B

262,142 pulse data accuwmulation test

EPrS
Channel

A

H o ow

2.1.24 Electron 1, Blectron 2, Electron 3, Electron

Thyeshold

Pl
P2
P3
r4
P6

Measured " Acceptable
Couni . Count
OS50 260,096 or 262,144
FlN e el 260,096 or 262,144
L6 ocoP 260,086 ox 262,144
2 oo 260,096 or 262,144
D6 OO 260,096 or 262,144
{7 N /
N ’725/?;:’
Insp. Date

Proton 6 33,554,430 pulse data accumulation test,

EPS
Channel

A

B Y 0w

Thresholid

El
E2
B3

SRR

PG

4 and
{easured Acceptable
Count Count
33 99 998 33,292,288 or 0
& 33,292,288 or ©
23 122, ,?.5?? 33,292,288 or C
i e g 332927288 ox i
B "35,;??-,2 ,:79 33,292,288 or &
*""‘(‘“’v’f’t
o,
B 3/22
Insp. Date’

278
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2.1.35 Proton 1, Protop 2, ?r on. 3, Proton 4, and Proton 5

33,554,430 pulse-data accumulation test
EPS 7 ; N@&saréd Acceptable
Channel  Threshold = Count Count
A Pl %3 2,285 33,292,288 ox O
B P2 23, 22; ggp 33,292,288 ox 0
c P3 L B3 92 5% 33,292,288 or O
D P4 B33 7%z 285 33,292,288 oxr O
B P5 33,292, 289 33,292,288 or 0
‘:f."'il\ /
i 2/03/ 22
Insp. pate’

2.1.36 Visual inspection

p?/awp/ox

Insn, ' Daté
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Date: 7 Februsry 1972 NASA/MSC Page ii of i34

Houston, Texas Document: BMC-R-EB8-003

ABSTRACT

Tlectromagnetic Intérferénce and Sugceptibility Qualification Testing of

the Skylsb Electron/Protcn Spectrometer, Pert Number SEC 39106425-301L,

Serisl Number 1001, was completed on 2 February 1972. The tests were
performe&‘in secordance with NR Spécification MHOL-0205T7~-234 and Inter-

face Revision Notice (IRN) 9395 delineated in MSC/TCSD Document EMC-P-EB8-003.

The test data indicates that the Spectrometer meets all requirements of
MHOL-02057-23% and IRN 9395.



T February 1972 NASA/MSC

Houston, Texas

TABLE OF CONTENIS

GENERAL

TEST EQUIFMENT

TEST PROCEDURE DEVIATIONS

TEST RESULTS

EMC EVALUATION OF THE SPECTROMETER

Test Bouipment List

Test Data Sheeis

Reeceiver Noise Level Measurements
Tegt Procedure

Power Supply Impedance Data

LIST OF FIGURES

BASIC TEST SETUP

Date:

ABSTRACT

1.0

2.0

3.0°

k.o

5.0

APPENDICES
A.
B.
C.
I.
B.

FIGURE

1

TABRIE

-

LIST OF TABLES

TEST DATA SUMMARY

Page iii of 3i3

-

Document: BEMC-E-E

?f‘ - o

f i

PAGE

R S R

A1
B-1
C-1
D-1
Bl

PAGE

PAGE



Date:

1.0

2.0

3.0

7 February 1972 HASA/MBC Page I of &

Houston, Texas Document: EMC-R-BEL-0T

SKYLAB ELECTRON/PROTON SPECTROMETER
{P/H SEC 39106425-301)
ELECTROMAGRETIC INTERFERFNCE AND
SUSCEPTIBILITY QUALIFICATION
TEST REPORT
MSC/TCSD DOCUMENT EMC-R-EBS-003

GENERAL

This document reports thé résults of Electrcmagn;tie Interference and
Susceptibiiity Qualification Tests performed on the Skylsb Electron/
Proton Spectrometber, Serial Fumber 100L, Testing was begun on 31

January, 1972 and completed on 2 February, 1972. Tests were performed

in the MSC Building 14 Electromsgnetic Interference Test Laboratory

under the direction of the Eleectromagnetic Systems Branch of the Telemebry
and Communicetions Systems Pivision. The tests were perforimed in
accordance with the reguirements of NR Specification MHOL-02057-23k

and Interface Revision Notice 939% as delineated in MSG/TCSD Document
EMC-F~EB8-003.

TEST EQUIPMENT

A list of the test eguipment used in the performance of these tests
is contained in Appendix A. Receiver noige level date for each RIFL

meter used in these tests sre presented in Appendix C.
TEST PROCEDURE DEVIATIONS

One devistion to the procedures of EMC-P-EBB-003 {Appendix D) was
reqguwired in the performance of this test. Skylsb telemetry trans-
mitters operating in the freguency range 230 to 250 MHz generate
fields in excess of thé 1V/M radlated susceptibility field required

by NR Spécification MEOL-02057-23% and TRNO39S in this frequency range.
In order to insure the compsbibility of the Spectrometer with these
transmitiers, the test signsl smplitude wes increased to TV/M. An

approved Test Procedure Deviation Sheet is contained in Appendix D.



Date:

k.0

5.0

7 February 1972 NASA/MSC Page 2 of 4

Housaton, Texas Document: EMC-R-ERB8-0073

TEET RESULTS

A photograph of the test setup is shown in Figure 1. The dquct

work shown in the photograph is & part of the cooling scheme contrived
to divert cool air from the shielded enclosure sir conditioning
system directly to the Spectrometer to prevent over heating. The
test cables shown protruding from the top of the spectrometer were-
used during pre and post-test checkout of‘fhe spectrometer and were
removed during Electromagnetic Interference and Susceptibility
Testing. Completed data sheets are contained in Appendix B. The
test results are summarized in Table I. Power supply impedance data

is contained in Appendix E.
EMC EVALUATION OF THE SPECTROMETER

The test data indicates that the Electron/Proton Spectrometer met
a1l requirements of NR Specification MHOL-02057-234 and IRN 9395.
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NASE TYPE NO: o or 25,5 ots ome 2y TESTED BY: 205 /e o0 / Evriisrsr 27
N284 SERIAL WO.: g0/ DATE TESTED: /-~ F/~#42_

TEST RUN TIME: INSPECTION STAMP: 4;;\

rTYPE OF TEST: Jﬂﬂ/ﬂ(’fr’ﬂ'/ fﬂ fﬁfﬁd}’fﬁf( 2, Jfﬁ;/ﬁ'dffd?ﬂ/
RIFL METFR: MODEL ZxAk. S 8// 72z F7 . PICKUP DEVICE: TYPE . _&/8

SN &Z . MODEL /28
DETECTOR___s/ /2 ' S/N B
TES? SAMPIE LINE VOLTAGE: 2 §£2( LEAD TESTED: AZrallel seris Zapel. [t
. METER CORRECTION FACTORS INTERFERENCE I1EVELS REMARKS
FREQ} READING dB
L~ y-7-P
o | axm {INPUT [EXT NET | MTR PICKUP
. STG | A8 Fnvend 1oss | car | B nvics [SIGNAL [SPEC [AMBIENT
0-G0 <02 |z 02 < -0 10:9Q < -02
MSC Form 13594 (Rev Jun 69) NASA — tisCT



CONPONENT: £t [flrabors S ooedrpmel Ty

U DOCUMENT NO: sorp ooy [REV: 3

MSA TYPE NO: g e 340 fof2 5 B0/

i TESTED BY: % ppse r/ e

MAZA SERIAL NO.: /pas/ DATE TESTED: /-=3/- 72
TEST RUN TIME: INSPECTION Stltﬂaivnr':.Q’;.‘,;?\g
e
{ TIPE OF TEST: /i beod  Zroiorferenss i
RI®F1 METER: MODEL A/ S04 PICKUP DEVICE: TYPE Celbuemis lrdbs

SN ZZol0

MOREL __ FGrogwn-

DETECTOR fosdebarngd — FPid

S/N P 4

B-2

TEST SAMPIE LINE VOLTAGE: 252z, LEAD TESTED: AR Fe Pl A LEeir P,
rREQ %3%3& CGRREC%ON FACIORS INTERFERENCE LEVELS |  REMARKS

A ro e é/gffﬂ’z dBav Afgﬁft’f?ﬁ

‘ INPUT {EXT NET §MTR] _ PTCKUP].

SIG | AMB bivapy | toss | car] P |pevice S TGNAL PPEC (AMBIENT

KXz
Kewk it MR ffr:;fa;

el 23 110 | 20 | 2o 24 g% {/06 OIS L2 2P
getic | 24 20 § v lao {41 25 1 g0 lwel 4 et Lok
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| COMPONERT : 2/per s Lo don Eﬂwz;ﬁr&m«ffyl DOCURENT WO: g oo

[EE

iy TYPE NO: s 20 B85 4 227 S0/ Th FED BY: Dalspr /:é_y{r?r‘f

NLSA SERIAL WO.: /oo / DATE TRSIED: y— F/w 72
P57 RUN TIME: INSPECTION STAMNP: /,fr‘;l
| TYPE OF TESI: 7ol s bmal  Fon o 2rfrasietoe & 52 }

RIF: MELER: MODEL AAd 20K PICKUP DEVICE: TIPE Laerlar: Frode

84 22ale MODEL G5 e
DETECTOR _ g5p arie 7 4 S/N e d
PE- T SAMPIE LINE VOLTA X: 222027 LEAD PES(ED: 72 P&
]
L | MEMR COHRECITON FACIORS TEKPERENCE LEVELS | REMARKS
3* RE: FADIHN 4B
B fe £ 4// s
. NPUT {EXT +ET | M ¥ L

) ST. | AMs i,wg;; gss T Efg B %ggg I vaL bpic sieeT

F

AT R AR g \-20tm) 37 9 \num | #er

ole) 22 797 o 3/ | 35 it

S5 Zp 20 22 sZ

33p 1 2 4 2o 14 </

st 38 2¢ 20 yre

G001 36 20 Y g4

022 ) 2o 20 £ 44" !
g2y /F A0 < 1 42

VMW 20 % ¥4

LG5 235 e { i

L2 LAz L0 v “Z

3.4 1 20 28 3 147

a7 | AF 20 -4 33 —

Lt | Bt £8 -4 1482

ot ) 20 20 -8 1/
7.0 ) A0 —/0 4 P

S5 122 2o -2 1 /7

y2ZARS Y. g /g | =

/321 20 20 st -

}{fff f@ :‘f@ - }5 3

1T AEY } Vi / ViFt =7 |~-4 y y
{
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CGYFONENT: #7604 on _//ﬂfdz‘."aﬂ Seertrnnmegd - DOCUHENT NO: < 9-0w3 EF&‘V t } .

NeSA TYPE NO: S £ TG, 54 F 25 20/

TESIED BY ! o/7pn /imumered:

NAGA SERIAL NO.: 04/

DATE TESTED: o~ T/ .77

TEST RUN TIME:

TNSPECTION STAMP: <%

t

{ TYPE OF TEST: ﬁﬂﬂ,;/y(')fpa/ Zorterfer@nce

J

RIFL METER: MODEL oV A-l04

S/N L ELEE4

PICKUP DEVICE: TYPE Cesreat froke
. MODEL __ S/ 550 —¢

DETECTOR (o spv e s 5/ Pl
TEST SAMPIE LINE VOLTAME: _ HAFfrie LEAD TESTED: S R F b LC
?FREQ R CORRECTION FAGIGRS INTERFERENGE IEVELS |  REMARKS
) an
e P
. INPUT fEXT NET | MTR PICKUP

i $16 | A8 b P ross caz | B pevrcr [STEML [SPEC {AMBIENT

N Sl ZANE 0 _Awalap) 5 § GV g] Tek

-0z31 2 : & 2 /3 bk (

1438 s g A2 _19%

5ol _LL < /5 g4

ofol 1O 2 /2 B2

-0ff 2 -/ 7 g

A I -2 5 172

o5t so -3 719

L2801 £ -3 13 149

JSol 20 ~70 -5 -6 lAs

2001 /3 < ~% 5 55

2ol 2. /2 | -s0 199

|y m"fﬂif
518 S/e
y
P | i / 4 ¥
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{ CORTONERT: £/ortbmnrn fniton fﬁfﬂfmmﬂ‘e’r! DOUUMENT XO: mge- o [REV: —}
Moh TIPE RO s &r 30/00 £ 25 Fof PECTED BY: Op feprn Sfpussg it /o
WA SERIAL 0.1 00/ DATE TESIED: s -3 /-7 2
35 RUN TIME: THSPECITON STAHP: 7]
ﬁl{?:’ﬁ OF TESTS /ot Led T totrf o rderl }
RiF] MEfER: MODEL Arm 2 o/F PICKUP DEVICE: TYPE Lopwwmr Frobr
£/ 332/0 MODEL 2,550~/
DETECTOR £z i £4- S/
TE-I SAMPLE LINE VOLTA .K: _28x0¢ LEAD [BES(ED: 2 el e rs
PREC Iﬁfﬁ;i, ‘;O‘mgcjﬁmf FAC Tt INTERFERENCE LEVELS REMARKS
,g.i 2 i” e
NPUT [EXT ¥ET | M 10
p Sic | AMe }{'gg;g Egs‘sm 1{;{‘?) 5 gé;ggg =1 AL kopEc [aMBiENT
10701 28 VA 20 | o V-polwpl 37 ) 42 Vw] #ooR
AEYE 20 3/ | 5Z o
SEAL RO 2 prgd 22
320 32 & /8 25
2301 /4 £O 'y AC
200} 2.2 20 L8 2
G 1 Rem 20 5 LD
/12 (A2 A0 5 +7
L2l A2 L0 <+ #E
04 1 2o L0 3 2z
11951 22 L O / i
2 1 27 A & S Z
L | 2 2o -3 2/
POAPY K0 -5 1| 35
2if 135 40 -6 A
Lo | 29 RO -5 Z/
Zo | 2L 20 —/ O 2/
@ F | 25 20 2 | /4
21 27 20 — /et 3
(3.2 24 A0 -5 | G
(3.8 25 2o A g
szl 2g 1 Y 1o y Vi¥l 7 1-9 1) 4
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! COMPONENT: £ror by o /2 mka S 2.28 Fyravy ot ! DOCUMENT NO: e -ng 3

IREV: 4

NASA TYPE NO: s 60 - B9/0 442550/

TESTED BY: Dalsort lrinumm el

NASA SERIAL NO.: s 00 (

DATE TESTED: /- 3/-72.

TEST RUN TIME:

INSPECTION STAMP: ,J{tf,i"

| TYPE OF TEST: fysrdigtod T d-ctfotiend & |

R1F1 METER: MODRL _YF—/05

PICKUP DEVICE: TYPE Cereral s i

S8/N 21454

MODEL __F/5 55~/

DETECTOR, o rinfiin S/N St
TEST SAMPLE LINE VOLTASE: __2¥sDC LEAD TESTED: . 284 00 ¢l
¥
FREQ Mg%gﬁ CORRECEON FACTORS INTERFERENCE TEVELIS REMARKS
_“ﬁé-lﬁb / ! 5/5"&1 /‘%
. INPUT [EXT NET } MTR PICKUP
o SIG | AMB | von | 10ss ant | Bllnnoron (STGNAL (SPEC AMBIENT
IAARECANE R Y AW s rere
5;? . [ 56
BIR) i
0431 /7 /f 2% 1/64
G331 /3 : A <4 1 9%
G450) 2 bi 4 4 | 24
déol 20 -20 2 2 150
OE0 /0 2 . ~/ i 7%
Y] é}'; g’{‘ﬁ — 28 ~ 2 H‘"z )?2" o
S5l £ £ —-3 3 __i7¢
Jz0| /4 a - 2/ 149
1581 /5 ~20 - ~// V&4
200l 3 2 -§ | -5 1355
N - yavd
AALaS > PO
575 514
g
2£” v U ) 7/ Y ¥
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| COMPONENT: Eleetron Joaken S, osntrometer ) DOCUMENT NO: F5%-003 [REV: b

NASA TYPE WO: S£7. 39/0h 42530/

TESTED BY: ﬂoésa/;/faaf}ff};‘

¢ MAS, SERIAL NO.: /p0/

DATE TBSTED: /~3 /-7 2.

{ TEST RON TIME:

| INSPECTION STAMP: .ot

S

i TYPE OF TEST: /T, vipcted ZEnicirfbir @207 !

P11 METER: MODEL A2=/2%5

PICKUP DEVICE: TYPE Gegeazss IZuabe

S/H Bp B

MODEL G4 355 77

DETECTOR, Ao A7

S/N A,

. TECT SAMPIE LINE VOLTAGE:. 29 #LC __ . TEAD TESTED: 7 2L E L

v, METER . CORRECTION FACIORS INTERFERENCE LEVELS |  BEMARKS
FHEQ:  READING dB

pf,;w;'//f»m‘z . T i

ag | avp [PRFUTBET RBT § MIRY o 3 PICKUP {oramsy, ispEC [aMBIEYT

ATTEN| LOSS CAL

DEVICE

5 4 sps Lyzd ) Rev®

AR Y ARG A NNV A

ool £\ b oey Iz T
o2el Fo L0 o 1126
0301 7/ vi S5 1/)22
240} D2 4 DG 1
ral, &G / 59 1/6%
i JI fo‘«’»{?&ﬁ fgsﬁj
srg t'c,
dgol L3 -6 57 {92 B
g8 Lo =9 =/ 184
325\ 58 ~/0 \ 4 175
255} 5% DA B = /4
bpel 43 ~(3 26 146
G0 &3 4 1 49 14X
10 | S E tdhis 2B 155
%?‘Rf rg&?ﬂn‘;
554 S5
21 Y , v y 4 { Y
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COMPONENT 1/ ¢ fprp 1y (/e g Ko 1 S o ke BOCUMENT NO: 7 g g-003

[REV: 1

; NASY

IIPE WO: cop~ 30442530/

TESTED BY: /D, /s 07 /50 sz 2

( WAL SERIAL NO.: /pp / DATE TESTED: /=3 /r 22
{ TEST RUN TIME: INSPECTION STAMP: Zel

[ TY:Z OF TEST:

Condse el Erlarforencs

-

R METER: MODEL _AL=/d5 PICKUP DEVICE: TYPE Cwiiresm -l
: S/N 20 G4 MODEL G /550
DETECTOR o4 /L S/N ol
TEST SAMPIE LINE VOLTASE: _ 28 20¢ IEAD TESTED: 28" A&l
q
_§F,1Em _IET%G CORRECEON FACTORS INTERFERENCE IEVELS |  REMARKS
s ‘_ jgf?%ffz A Bt
P INPUT |EXT NET § MTR PICKUP Y. ...
" ts76 | A8 oo Toss | car| P pEvros STGNAL [SPEC [AMBIENT
17 =
04iGZ VRt p  Ampbp | s 3 7077 1434} KHevp
Lazot 47 1751 /2 79 lize| 7057
Lo2al 4¢” 20 74" 1124
Q%0 t T < 77 - 122
w6162 £ Ls 1178
Voagel s / b 11057
'!_,. 2’;?’#} LW T
s oy 1 549 S/g
g0l 47 =41 55 19z
250 5% -9 1=od |sa
< 320t £70 -0 ¢ 75
255t 25 =/ T4 174
G065 40 3| A7 144
fool 53 -4 1 39 142
Lot 37 -/ 23 |55
z?:ﬂ! /J"/ee@‘
579 574
s
25 / y/ V i v ¥
)

MSC Form 1359A (Rev Jun 69)

B-8

NASA — MSC



L SOAPOREN LS 2ty g 2% dion S, peclimmeder

DOCIRISIT 10 mze — oo 3

o

saLh TUPE U0t cmr 3G/08 42450/

TH TV B v s fepir A imry o A

NATA SERTAL 0.t Lpn/ DAPE TES2E: g 37— 72
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3 d N 4 (> P o
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o201 37 | 47 SO 13/ 1103 g/ '
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APPENDIX C
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RIFI METER:

NM- 40 A

TESTED BY: /. Dncsau

NASA CONTROL NO: Z3d71a

DATE TESTED: 24 Dec 71

CAL DUE DatE: 771 Mae 772

ENGINEER: / (wersrsau

TYFE OF TEST: Receiver Noise Level Measwements
TUNING MEASURED PICKUP DEVICE - TEST CAPABLLITY
UNIT |rpoon | NOISE IEVELS CORRRBCTIONS ~ 4B cP ANT LISY
ngm Lt wm | BB |cuEck| cp anr 1 1IsH [ we | BB | WB { BB | w5 | =3
ABpV] aBuv/ SPPEIE T ABpAldBuh/ JABpVdBuY/ {dBpY| S a
N Lz Miz 3/ 550-] Mz Mz N
O30\ 25 | WA 37 | N/A | WA sz | NA LN N VG A
45 & SA 40
A66 | 7 G 35
056 |~7 28 21
g2 |£2 25 37
I8 1 & oz 3O
24 |\ -7 19 12 i
~F6 1-25 16 i
.48 |-20 EN) -7
.72 |-£11 106 -4
.96 1-43 7 -l
2514 3 -11
1.8 |-15 2 -13
F.0 |15 -3 -18
2o -14 ~4 ~20
6.0 |-16 -9 -25
7.2 1-15 10 -25
12 i-14 -1 ~31
445 |-45] v ~1 b \ \ ~3ii v 'R ’ ¥

st Forer 387 (jul B88}Y
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RIFL ¥BTER: AfE- /05 TESTED BY: L. Dhisoun

NASA CONIROL NO: F/4£ 54 DATE TESTED: 2/ Deo 7/
CAL DUE DATE: 23 fes 72 EWGINEER: / (o sszr

TYPE OF TEST: Receiver Noise level Measwements

TUNTHG | MEASURED PICKUP DEVICE TEST CAPABILITY
_EH\%S{‘Z} FREQ KOISE IEVEIS CORRECTIORS - dB cP i ANT LIsSx
Kot - [mlme Jomeck| cp Tawr Jriisw | e be I B | BB | I3} fE
: dBp V] dBAY/ STODDRET| EN Dris|SropDaeT| Abpd. | GEpA/ [dBpVidBpV/ FaBpv] 22~
AT A E Mg GI850-/1 Bop _ 19122/-1 Iz it Pristen
7Y Loid1-251 34 24 V52 (M4 -1l 80 | 271 88 (MA A
1 La21l-27l 37 42 | 49 -151 49 122156
2030129 34 & 1 47 -241.39 |18 | 78 i
L 0481-Z3| 39 4. 44 -29 134 143 | 764 !
.040-31| =28 2 46 -291 306 115 74 !
494 |\-Z41 28 -2 1 4L -321 24 146174 |
F20 -2 26 -4 4 -35l PR 115172 |
 L2spl-30| 28 -4 | 4 v -3¢l 22 |76 | 74 | v | ¥
7TA J561-28 1 34 -4 A7 1 0 |-24| 30 /9 | 73 1181 2~
2dol-is 135 | - 1 -9 | 37 24 2¢ (22| 72 15| 3£
FBoni=I5 135 ~J56 | 37 25\ 25 1221 72 1513828
A86 =58 | 28 -43 | 30 -341 15 (712188 |-181 27
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ABSTRACT

This document establishes the procedures for the conduct of electromagnetic
interference and susceptibility gualificetion testing of the Skylab Electron/
Proton Spectrometer to North American Rockwell (¥R} Interface Comtrol
Tocument (ICD) MEO4-02057-234A as revised by Interface Revision Notice (1IRN)
9395. ’
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SKYLAB ELECTRON/PROTON SPECTROMETER

QUALIFICATION PROCEDURE FOR
ELECTROMAGHETIC INTERFERERCE AFD
SUSCEPIIBILITY TESTS

1.0 GENERAL

-

This document establishes the procedures for electromagnetic
interference and susceptibility qualification testing of the
Skylab Electronf?rotron Spectrometer, hereinafter referred to =s

the Spectrometer.

The purpose of these bests is o te determine if the levels of
interference emanating from the Spectrometer and the response of
the Spectrometer to externally generated electromagnetic inter-

ference are within established limits,

The Lests will be performed in the eslecltromagnetic compstibilizly
(EMC) test facilities located in Building 14 at the Manned
Spacecraft Center under the direction of the Electromagnetic
Systems Branch (£SB) of the Telemetry and Commmications Systems
Division (TCSD).

2,0 QUATITY ASSURANCE REQUIREMENTS

It is important that each step in the procedure be followed as
shown to permit satisfactory evaluation of the test resulis,

Where RECORD is indicated in the fext, insert the values

obtained for ‘that measurement on the indicated data sheet. Read
each step in i%s entirety prior to starting the test, Conduct

all tests under the test conditions delineated in ICD MHOL-02057-
234A as revised by IRN 9395. ] )
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In the event of a failure during any portion of the EMC test
program, report the fallure to the Component Project Engineer
in accord with M3CM 5312, Quality Operating Procedures, Part
IV. The Project Engineer will determine the disposition of the

reported failure,

A Quality Assurance Representative shall ﬁonitor the testing and
recording of test data in accordance with the requirements of
this test procedure, As a minimum, the inspector shall affix
the applicable guality status stamp at the required inspection
poin?s. Other inspection points will be established at the dis-

cretion of the Quality Assurance Representative.

All devices utilized for measuring test parameters shall be
calibrated in accordence with the applicable provisions of
MSCM 8070, MSC Metrology Requirements Manual, prior to begin-
ning the test, '

Whenever a question of conformance with requiremenis arises, the
inspector shall continue to witness testing and data recording.
In such cases he shall prepare either a discrepancy report (IR)
or a squawk, noting the questionable condition, that will be
submitted for maberial review action if necessaery. In addition,
he shall sign and date the data sheet to indicate the inspection
coverage and, upon resolubtion of the discrepancy, shall affix

the épplicable quality status svamp.

A1l deviations from this test procedure shall be at the discre-
tion of the Project Engineer with the concurrence of the Cognizant
Quality Assurance Representative. PRach deviation shall be
recoxrded on a test procedure deviation sheet with inspection

verification of recorded data,
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The inspector shall post information to the Sysiem and Cowronsznu
Historical Record Card, MSC Form 772, in accord with MSCM 5312,
Quaiity'OPerating Procedures, Part IV,

3.0 APPLICABLE DOCUMENTS
. ICD MHOM-02057-234A Eléctromagnetic Compatibility Design
Criteria, CSM/GFE, NR/MSC
IRN 9395 Interface Revision Notice to ICD
MHOU-02057~234A
M3CM 5312 MSC Reliability and Quality Assurance
Manual '
Division Internal Test Methods for Spacecraft Electro-
Note MSC 00168 magnetic Interference (EMI) Control
Requirements
MSCM 8070 M3C Metrology Requirements Mznual
4,0 TEST EQUIPMENT

The items of test equipment listed in Table I, or equivalents
approved by the test engineer, are required., During the test,
RECORD the manufacturer, model number, identification number,
and calibration due-date of the equipment used on a Data Sheet

similar to that shown in Figure A-1,
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5.0 SUSCEPTIBILITY DEFINITION

The Spectrometer ghall be deemed to be susceptible wheﬁ; 1)} the
output of any of the 6 proton detectors and 5 electron detectors,
as displayed on the BME Cathode Rey Tube, is equal to or excesds
a count of 10, or 2) & loss of the sync word ocours as a result
of the presence of the susceptibility test signal., Loss of ﬁﬁe

sync word is characterized by a complete loss of output data.
6.0 TEST PROCEDURE
6.1 General Reguirements

All interference 'tests shall be performed within the shielded
enclosures locabed in the Building 1B EMC test facility. e
peak detector function of the interference measuring ecuipments
shall be used when scanning in search of frequencies of maxirmm
interference, Broadband and pulsed cw interference shall be
measured by using The eguipment’s peek detector functlon; nar-
rowband (CW) interferences shall be measured using the equip-
ment’s average detector function, Transient interference shall
be measured using the peak detector and the aural slideback

technique of measurement.

All interference measuring test equipment and general test support
equipment shall be operated in accordance with the manufacturer’s
jnstruction manuals. Operating instructions for the Electron/
Proton Spectrometer Bench Test Bquipment (BTE) shall be included
in the Test Preparation Sheet {¥P3) authorizing the test,

The procedure for determining measurement freguencies prescribed

in paragraph 2 of MSC~00168, Appendix &, will be utilized,
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TEST SETUP

The spectrometer shall be mounted on and bonded to the EMI test
fixture, which, in turn, shall be mounted on and bonded to the
shielded enclosure ground plane. The basic test setup for the
spectrometer is shown in Tigure A-2, The Spectrometer pin
functions and loading requirements for interfefence testing are
shqwn in Figare A-3, During suscepti%ility testing, the Specirom

eter BTE will replace the load box shown in Figures A-2 and A-3.

The BTE shall be located outside the shielded enclosure, Tha

basic test setup of Pigure A-2 shall be modified as prescrived
by'the various test methods of MSC-00168 or Appendix B of this
document, In those cases where MSC-00168 requires use of Line
Impedance Stabilization Networks (LISN), use Solar type
6512-106R 10-ufd RF Capacitors instead of the LISN's. Durirg
all testing, except wadiated interference Gesting, use ths
HP-62264 power supply. Locate it on the test bench with

2h + 1" leads between the power supply and the Spectrometer.
For radiated interference testing, the power supply shall be

located external to the shielded enclosure,

TEST REQUIREMENTS -

Tables IT and ITI list the interference and suscepbibility
tests, respectively, to be performed on the Spectrometer. The
tables also reference detailed test procedures conlained in
Division Internal Note MSC OOLEE or Appendix B of this document,
Fach referenced test methed contalihs s sample data sheet which
will be used to record the results of the btest,
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At the conclusion of the test, the test technician will list all
items of test equipment used in the test on the test eguipment
data sheet shown in Figure A-1., In addition, the test technician
will prepare photographs of the Spectrometer test setup for
inclusion in the test report.
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NOMENCLATURE

RIFI Meter

“IFT Meter

hIFT Meter

Current Probe¥
Current Probe®
Directive Antenna¥*
D}rective Antenna¥
Directive Antenna¥
Biconical Antenna¥®
Biconical Antenna¥
Log Spiral Antenna¥
Log Spiral Antenna¥®
Tod Antenna¥

Rod Antenna¥*

Rod Antenna®*
Dipole Antenna¥*
Dipole Antenna¥*
Dipole Antenna®
Directional Coupler
Directional Coupler
Directional Coupler
Directional Coupler
Directional Coupler
Attenuator
Attenuvator

Power Supply*

Power Supply¥

Document: = 0-F-IB3-00°

Houston, Texas

TABLE I TEST EQUIPMENT LIST

MANUFACTURER AND MODEL

Empire Model NF-L05
Fairchild Model EMC-10
Stoddart Model WM-624
Fairchild Model PCL-10
gtoddart Model 91550-1
Stoddart Model 91889-1
Stoddart Model 91888-1
Stoddart Model 91892-1
Honeywell Model 7825
Honeywell Model 7825
Stoddart Model 93L50-1
Stoddart Model 93k91-2
Stoddart Model 92198-3
Empire Model VA-105
Empire Medel VR-105
Empire Model T-1

Empire Model T-2

Tmpire Model T-3

Narda Model 3042B-20
Narda Model 3003-20
Narda Model 3000-1C
Narda Model 3041-20
Narda Model 3004-20
Hewlett-Packard Model 354A
Narda Model 768-10

Kepco Model SM-36-10M
Harrison Lab Model G226A

*This equipment does not reguire calibration
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mARIE T TEST EQUIPMENT LIST (Continued)

NOMERCLATURE

nudio Anplifier®¥
“ransient Generator
Osecilloscope
Oscilloscope
Power Meter

% Amplifier
fuplifien®®
anplifier¥®¥
Amplifier®%
Fmplifier¥®
Gugnal Genesratbor
Signal Generator
Signal Generstbor
Signal Generator
Signal QGeperator
Signal Generator
Signal Generator

Electron/Proton Spectrometer
Bench Test Eguipment¥®¥

Input/Output Unit¥®

MANUFACTURER AND HODEL

HeIntosh Model 2ZC0OARB

Solar Model Oh7L-L
Teklronix Type 321
Tektronix Type 5814
Hewlett-Packard Model 431B
Boonton Radio Model 230A
FAM Model L1OON

FAM Model S1GON

TAM Model ClLOOR

FAM Model X10O0N
Hewlett-Packard Model GOG
Hewlett-Packard Model 608
Hewletb-Packard Model 612
Hewletb-Packard Model 61hA
Hewlett-Packard Model 616B
Hewlett-Packard Model 6188
Hewlett-Packard Model H20A

Lockheed Electronics

Hazeltine 2000

*¥The cribical performance parsmeters of this equipment are verified

during the tests described herein,

Therefore for the purposes of these

tests, this equipment does not require current calibration stickers from

" the MSC Calibration Laboratory



TABLE II, IWIiIRFERENCE IEST REQUIREIBNTS
TYPE OF TEET PARACRAPH REFERENCES FREQUENCY SFECIFICATION REMARKS
MOl —02057-231] MSC 00168 RANGE LIMITS
Conducted Inter- 3,6,1.1 N/A O Hz-15 kl=z 0.8 v p? Line Stabilization
ference Using Appendix B Capacitors {ISC)
Oscilloscope Test Method 1 removed for this test
Conducted Inter- 3.6,1.1 Paragraph BR Figure 5 of ISC in circuii for
ference Using L ohp O Hz-25 Mz MHOL-02057 ~234 these bests
Current Probe Test Method ||CW
CI-02 30 Hez~25 MHz
Radiated Inter- 3.6.1.2 k. 5a BB Figures 3 & 4 of |ISC in circuit for
ference Rod Method 15kHz -25MHz MHOU-0205T-234 these tests
Anterma RI-OL o
. 15kHz -25MHz
Radiated Inter- 3.6,1.2 h.5.b BB Figures 6 & 8 of | I8C in eircult for
ference Dipole Test Method [25MHz-400MHz | MHOL-02057-234 these fests
Antenn=a RI-02 o
25MHz - 1000MHz
Radiated Inter- 3.6,1.2 4.5 ¢ o Figare 7 of I8C in cireuit for
ference Directive Test Method | 1000MHiz- MHOU~02057-234 these tests
Antenna RI-03 10, 000MHz
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TABLE III, SUSCEPIIBILLITY TEST REQTTIREMENTS

TYPE OF TEST PARAGRAPH REFERENCES TREGUENCY SPECIFICATION REMARKS
MHOL-02057-231 MSC 00168 RANGE LIMITS
Conducted 3,6.1.3.1 {W/A 50kHz-4OOMHEz | 100,000 v ISC removed for
Susceptibility Appendix B this test
RF Test Method 2 ~
Audio 3.6,1.3,L |k4.6.a 20Hz ~-50%Hz Paragraph 1 1SC removed for
Test Method 3.6,1,3.1.2 this test
£5-0L MHOY -02057-23M
50 V Transient 3,6.1,3,1 |hk.6.c 10PPS-2 min. | +50 V peak 13C removed for
Test Method this test
o £s8-03
0.5 V Transient 3.6.1.3 b,8. ¢ 10PPS-2 min, | 30.5 V peak I8¢ removed for this
Test Method test., Transient
£5-03 injécted between sach
return and chassis
ground, Each return
grounded to chassis
ground through a
1 ohm resistbtor.
Radiated 3.6.1.k L 7.c 0,14 o 200z | 1.0 V/M ISC in circuit for
Susceptibility 4 Test Method ' these tests, Antenna’
Red Antenna R&-03 1 meter from test
o T T~ sample., Messuring
Biconicel Antemnal 3.6.1.4 h.7.e | 20 to 200 Mz | 1.0 V/M antenne 1 meter from
’ Test Method trensmitting antenna
mmmmm R8-05 '
Conical Log- 3.6.0.4 N/A 200 to 1.0 V/M except
Spiral Antenna ; Appendix B 10,000 Mz as follows:
Test Method 3 250~ 300MHz -2V/ M
2270-2290-15V/M
9800-1850-7V/M

lote:

Use no modnbation from 1000-10000 Mz,

Amplitude medidate besl sipgnel 30 percent with n oo i

sine wave Prom 50 kifz o 1000 Mz,
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TABLE IIT, SUSCEPTIRILITY TEST REQUIREMENTS (Cont.)

REMARKS

Test Method 9§

TYFE OF TEST PARACGRAYH REFERFNCES TREQUENCY SPECITICATION
MHOL-02057-234] MSC 0016 RANGE LIMITS

Induced Field - 3.6,1.5.1 [N/A 400 ¥ 10 amperes IS¢ in circuit
Suscepltibility Appendix B through 5 feet | for these tests
Equipment Test Method b of wire (50

ampere feed)
Cabling 3,6,1.5.2 {n/A Loo 1z Lo ampere feet

Appendix B
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AFPENDIX A

TEST EQUIFPMENT DATA SHEET
AND TEST SETUP FIGURES



Somponent

NUBBER

Tocument No. fev,
TASA Tvype No. Tegted Bv
ASA Serial No. Date Tested
Test Run Time Inspection Stamp
TEST BQUIPMENT LIST
IDENTI- N
NOMENCIATURE MANUFACTURER AND MODEL  jFICATION | ChLIBRATION

DUE DATE

¥IC Form 1277 {May 70) (0T)

Figure 1,

Test Equipment Data Sheet

T A-L

NASA v MSC
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Ground Plane

*

Antenna Centerlines

Notes: (1) I1SC's, Spectrometer, and Load Box Chassis bonded to ground plane
(2) 28 V Retutn, Signal Return, and Shields grounded to ground plane

Shielded Znclosure

Figure 2. Basic Test Jebup
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SUPFLEMENTARY TEST METHODS

Test Methed 1: Conducted Interference Using an Oscilloscope on.
DC Input Power Leads

This test method is used to measure conducted interference voliages
appearing on input power leads in the frequency range O to the '

Oscilloscope bandwidth.

a., Test Betup: TFigure B-l shows a typicdl test setup for use with
this test method. The power supply shall be localed inside
the shielded enclcsure for this test. The lead length between
the test sample and the power supply, including the length cf
the power line test standard, shall be as specified in the teét
procedure, If flight cables are available, they will be used
instead of the power line test standard, Bonding or grounding
of the test sample and/or shields to the ground plane will be
as specified in the test procedure. The third pin on the

oscilloscope power cord will be isolated from ground.

b. Test Bquipment: The following items of test equipment (or

egquivalents) are required to perform this test method.

(1) Power supply meeting ihe impedance reduirements of the
governing EMI specification and capable of supplying the

power requirements of the test sample.

(2) Power line test standard conforming to the reguirements

of the governing EMI specification.

(3) Oscilloscope with the bandwidth and sensitivity reguired

by the governing EMI specification,



Ground Plane

BC
Power Power Line Test Standard
Supply /
i &
Test -
Sample Foa e s e i R e Loads
£
E .
Vert, Gnd
Oscilloscope

Notes: (1) Bond or ground test sample chassis, shields, and signal
return as reguired in the test procedure.

(2} Third pin on oscilloscope power cord is not grounded.

Figure B-1. Conducted Interference Using Oscilloscope on DC FPower Lines



t2.0

c.

d.

Measurement Procedure

(1)

(2)

Set up the equipment as shown in Figure B~l. The
pscilloscope probe is connected to the power leads as
close to the test sample power connector as is

possible,

Energize the test sample and test equipment and allow
time for warmup, Adjust the oscilloscope vertical
sensitivity and time base as required to measure the
peak-to-peak voltage of the displayed composite signal
without regard to frequency. The oscilloscope AC-DC
switch shall be in the AC position. RECORD the peak-
to-peak voltage of the composite signal,

Data Sheet: Figure A-17 of MSC-00168 is a sample of a data

sheet which is suitable for use with this test method.

Test Method 2: RF Conducted Susceptibility Using Injection

Capacitors

This test method is intended to verify that the test sample is

not susceptible to radio-frequency interference on its power

leads,

Test Setup: Figure B-2 shows the Lypical test setup for use

with this method. The line stabilization capacitors are

removed for this test.

The bonding and grounding of the test sample and/or cable

shields shall be as delineated in the test procedure. The

power line test standard is inserted in the circuit between
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Notes: (1) Bound or ground test sample chassis, power return, signal
return, and shields as.required by test procedure.

(2) Third pin on signal generator shall not be grounded.

Tigure B-2, RF Conducted Susceptibility Using Injectlon Capacitors



the test sample and the power supply interface. The Lesi

sample input simulation and monitoring equipment shall be

as shown in the test procedure.

‘The lead length between the point of connection of the

volimeter probe and the test sample input connector shall

be 2" or less,

Test Equipment

(1) Power line test standard.

(2) Six-foot length of double shielded coaxial cable.

{3) Signal generators capable of covering the frequenéy
range and delivering the power levels required by the
test procedure.

{4) Vacuum tube voltmeter capable of measuring to the
requirements of the governing specification.

{5} Test sample input simulation and monitoring equipment
as required by the test procedure.

Test Procedure

(1) Connect the equipment as shown in Figure B-2. Energize
the test equipment and the test sample and allow time
for warmup.

{2) fTune the signal generator to the lowest frequency

required by the test procedure. Set the oubtput



attenuator of the signal generator to provide the
signal level reguired by the test procedure (as meas-
ured on the VIVM). Unless otherwise specified in the
_test procedure, the test signal shall'be amplitude
modulated 30 percent with either a 400 MHz or 1000 Hz

sine waw as specified in the test procedure,

(3) Scan the- freguency range required dy the iest procedure
while maintaining the required output signal level.
During the scan, monitor the fest sample output for

’evidence of susceptibility. If such evidence is
observed, RECORD the test sample response and decrease
the output level of the signal generabor until the evi-
dence of susceptibility is just reméved. RECORD the
freqguency and thresheold level on the applicable data
sheet.

d. Data Sheet: Figure A-18 cf MSC-00168 is a sample of a data
sheet which is suitable for use with this test method,

Test Method 3: Radiated Susceptibility ~ Conical Tog-8pirsl
Antenna -~ Calibrated Field

a. Test Setup: The typical test setup for this test method is
shown in Figure B-3, The ISC"s are wuwsed with this method
and are mounited on and bonded to the ground plane. The
power line fest standard is inseried in the circuit between
the ISC's and the test sawple. "The bonding snd grownding of
the test sample and/o.‘r:' ecable shields shall be as delineated
in the test procedure, The transmitting antenna is located
1 meter away from the front surface of the test sample, The

separation from the ftest sample is measured from the wmid-point
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Note: Bonding or grounding of test sample chassis, power
return, signal return, and shields per the requirements
of the test procedurs

Figore B-3, Radizted Susceptibility - Conical Log-Spiral Antenna



of the conical log spiral. antenna. The antenna shall be
positioned 12 inches above the ground plane. The receiving
antemma shall be placed so that the .angle formed by the line
between the two antennas and the line between the test sample

and the transmitting antenna is at least 90 degrees and,

" when the transmitting antemna is rotated through this angle

"about its vertical axis, the longitudinal center lines and

planes of polsrization of the antennas coincide {cal posi-
tion). The distance between the antennas will be the same

as the distance between the transmitting antenna and the test

sample, The comection between the receiving antenna and

receiver is made with a length of double-shielded coaxial
cable, The cable loss shall be considered when calculating
field intensity. The test sample input simwlation and
monitoring equipment shall be set up as delineated in the

test procedure,

Test Egquipment
=]

(1) 1SC per the requirements of the governing specification.

(2) Power line test standard per ‘the requirements of the
governing specification,
(3) Antennas per the requirements of the governing

specification,

(4) RIFI meter capable of covering the fregquency range in

guestion,
(5) Signal source with an output impedance of 50 ohms and

capable of producing the signal levels reguired by the

governing specification,

B-8



(6)

(7)

RF power meter,

Directional couplers designed to operate over the

frequency range of the test.

@)

Test

'Teét sample input simulation and menitoring eguipment h

per the reguirements of the governing specificetion,

Procedure

8

Set up the best equipment as shown in FPigure B-3. Set

" the output atienuator of the signal generator and the

(2)-

3)

gain of the amplifier for minimum output. Energize
the test equipment and test sample and allow time for

warmup,

Tune the signal genevator to the lowest freguency

‘required by the test procedure for this test. Turn the

transmitting antenna to the cal., position, Adjust the
power level delivered to the transmitting antenna until
the field intensity measured at the receiving antenna is
1 éfﬁ'unless othervise specified by the test procedure,
Note the power level indicated on thé power metexr,

(This calibration of the field will be performed once
per vctave over the frequency range of the test and each
time the signal generator, power amplifier, test antenna,
or directional coupler is changed as the scan is made

over the reguired freguency range, )

Turn the transmitting antenna back o the test position,
Increase the power level to the transmitting anmtenna by

3 4B as indicated on the power meter, Secan the frequency



range reguired by the test procedure while maintaining
this power level into the transmitting antenna. Test
antennas, signal generators, directional couplers, and
power amplifiers will be changed as required during the
scan sc that the test freqguencies remain within their
design bandwidths. During the scan, monitor the oubput

of the test sample for an undesired response.

(4) At each frequency to which the test sample exhibits
susceptibility, RECORD the test frequency and test
sample response, Decrease the power delivered to the

_test antenna until the power meter reads the same level
noted in step {2) and again RECORD the test sample
response, Decrease the power level delivered to the
test antenna: until the test sample no longer exhibits
the undesired response. Torn the transmitting antenna
to the CAL position and measure the field intensity at
the receiving antemma, RECORD this field intensity as
the threshold of susceptibillity,

d, Data Sheet: Figure A-18 of M80700168 is an example of 2 data
sheet which is acceptable for use with this test method.
b0 Test Method U: Induced Field Susceptibility - Equipment
a. Test Setup: The typical test setup for this method is shown

in Figure B-I, The 1SC's are used with this test method and
sre mounted on and bonded to the ground plans. The power

line test standard is inserted in the circuit between the
ISC's and the test sample. The bonding and grounding of the
test sample and/or cable shields shall be as delineated in the
test‘procedure. The wire segment is located 1 foot from the

B-10
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tegt sample and intercomnecting cables parallel to the
horizontal. centerline of the test sample, The length of the
wire segment shall be such that it extends 2 feet past the
unit under test at each end. The leads supplying current tc
the segment shall be routed at least 2 feet from the test
sample and its interconnecting cables. The .test sample
input similation and monitoring equipment shall be set up

as delineated in the test procedure.

Test Equipment

(V) Lséfs per the requirement of the governing specification,

(2) Power line test standard per the requirements of the

governing specification.

(3) A segment of test wire of sufficient length and current
carrying capacity to meet the requirements of the

governing specification.

{4) A signal source capable of producing the frequency and
amplitude of test signal required by the governing

specification,

(5) A load capable of dissapating the power generated in

the course of this test.
(6) RIFI meter and current probe capable of measuring the
current generated in the wire segment at the test

frequency.

(71 Test sample input simulation and monitecring eguipment

per the requirements of the test procedure,

B-12



¢, Test Procedure

(1) Set up the equipment as shown in Figure B-bL. Energize.
the test sample and test equipment and allow time for

Warmp.

{(2) Tune the signal source to the (lowest) test frequency

‘ regiired by the test prscedufe for this tesht. Adjust
the gain of the signal source and/or the resistance of
the load as reguired so.that the current flow in the
Wire segment, as measureﬁ‘with'ﬁhe RIFT neter, equals

the current requirement of the test procedure.

{3) If a fixed frequency test is specified, allow the
current to flow in the segment as long as is redquired
to determine if the test sample is susceptible. I
the test is to be performed in a scanning mode, slowiy
scan the frequency range of interest while monitoring
the oubtput of the ftest sample for evidence of suscepli-
bility.

(4} When an undesired response is noted, RECORD the test
Irequency and response of the test sample. Reduce the
amplitude of the current flowing in the wire segment
until the undesired response is no longer present.
Measure the current flow in the wire segment and RECORD
the level as threshold of susceptibility.

d. Data Sheeb: Figure A-18 of MSC-00168 is an example of a data
sheet which is acceptable for use with this test method,

B-13



Test Method 5: Induced Field Susceptibility - Cables

a, Test Setup: The typical test setup for this method is shown
in Figure B-5. The ILSC's are used with this test methoi and
are mouﬁped on and bonded o the ground plane, —The power
line test standerd is inserted in the circuit between the
I3C's and‘the test sample. The bonding and grounding of the
test sample and/or cable shields shdll be as delineated in
the test‘procedure. The wire segment is locgted‘adjacenﬁ o
the teét sample interconnecting cables., The wire zegusnt

=

o
i

shall break away from the test sample cabiing at 1le
6 inches from the cable connectérs. The cabling'un;er ~=3T
shall be routed 2 inches off the ground plane, The tess
sample input simuwlation and monitoring equipment shall be

set up ag delineated in the test procedure.

b, Test Eauipment

(1) 18C's per the requirements of the governing specification.

(2) Power line test standerd per the requirements .of the

governing specification.

(3) A segment of test wire of sufficient length and current
carrying capacity to meet the requirements of the

governing specification.

(&) A signal source capable of producing the freguency and
amplitude of test signal reguired by the governing
specification,

(5) A load capable of dissapating the power generated in the

course of this test,

B-1h
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(6)

(1)

Test

RIFL meter and current probe capsble of measwing ithe
current generated in the wire sepmenl st the test

freguency,

Test sample input simulatlion and monitoring equiprmoent

per the requirements of the test procedure.

Procedure

(1)

(2)

(3)

(%)

Set up the equipment as shown in Figure B-5. Inergize
the test sample and test equipment and allow time for

warmup,

Tune the signal source %o the (Lowest) tést frequency
required by the test procedure for this test. Adjus:
the gain of the signal source and/or the resistance of
the load as required so that the current floir in ihe
wiré segment, as measured with the RIFI meter, equals

the current requirement of the test procedure.

If a fixed frequency test is specified, allow the current
to flow in the segment as long as is required to deter-
mine if the test sample is susceptible. If the test is
to be performed in a scanning mode, slowly scan the
frequency range of interest while momitoring the outpul
of the test sample for evidence of susceptibility.
When an undesired response is noted, RECORD the test
frequency and response of the test sample. Reduce the
amplitude of the current in the wire sepment until the
undesired response is no longer present, Heasure the
current flow in the wire segment and RECORD the level
as threshold of susceptibiliuy.

B-16



d. Data Sheet: TFigure A-18 of MSC-00168 is an exumple of s
data sheet which is acceptable for use with this test
method,

B-17
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Refinish unit during refurbishment to become back-up spare.
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3¢ comreenve zenw iakey EPS Flight Units will not receive the rough hapéling and
treatment that the Qual Unit received and will not be placed in the t

HMSC humid Lty chamber , therefore, these problems will not occur on thes
units.

The EPS Gual Unit is scheduled to be refurbished into the Flic .
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Conduct analysis to determine cause and determine method for meeting
specification. .
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2. CAUSE OF FAILURE/AIALYSIS RESUTS . Mod sture condensed upon a very high impedance circuit
mode causing excessive current leakage and therefore, the out of
specification reading. Alsc, during initial calibration of the ADC,
cirveunit was adjusted such that it was on the low end of the spec. and
therefore, could not vary over the allovable tolerances without being
out-oi-spec. Instrument warmup and vacuum soak brought the voltage
within limits. During calibratlon of all EPS Flight Units (1nclud3‘q Loz

BARIE %/, REQUTSTER 0kG.

ths

rrefurbished Qual Unlt) the ADC will be calibrated to the middle of the
aliowable tolerance Tanqe.
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Determine action to be taken t6 ixsuré that problem will nct exist on
flight units.
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21, PESCRIPTION OF FAILURT/ACGUDIYION

[ OWPLATED  AREAS toHERE SHacle Hlouw? STRAPS ATIACH 7o Slica
ASSYS . 15 CorpodEL s Fousd Hrref Rinl TESTIVE

Re APUMEROIS RLISTERS 00 FQIDEMCE ©F CoRRoSroo o Gold PLATED

QZ.CRITIC.LITY ,ﬁ}‘f’ﬁﬁj O S{N/{_",E /;JS:)/‘.S’;

3. fn.lﬂf i3 C“gﬂ? c' DRG, PATE _24 RIL [i}:2 BATE
/ A A \fu.,’ A - i 59/??/3{ .
dLds

Z5. HA'N} HARE .&.i.s‘.?.YS’S FE£07$-=9{£1'ST‘?/'!CT!G HE -

Perform analysis to determlne canse of problem.
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4. CAUSE OF FARUAC/AMNALYSIS RESHLTS

The corrosion and/or deposits on the bare aluminum areas (match-~machined
for vibration isolator mounting straps) were caused hy chemical or elezz:
chemical attack in the presence of moisture contaﬁnlng enough contamina—
tion to make it conductive and therefore corrosive, in the presence oI =z
disgsimilar metal junction. (Aluminum and gold-plating of strap.)
Recommend use of chemical conversion coating to conver:t the surface of
the active metal (aluminum) to a2 less chemically active or inert surfac
{Continned onz m@gyﬂhm:m—
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A CORNECTIVE ACYION REQUISTED

Indicate corrective action to be taken on Fiight units to insure
corrosion does not occur.
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Moetmancacnion sz ], Applied chemical £ilm to exposed metal surfaces of

the slices individually pexr MIL-C-5541, Type I or II, Grade B, Class 1.

2. The avea per side contains more than 50 sqguare inches of surface axr:

whereas the total blistered area is certainly less than 1/2 square inch

or less than 12 The extrecmely small percentage of area that blistereod
will not affect the thermal control quality of the gold plating.
Surface regarded as satisfactory with up to 2% loss of arca. 5
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28. Cause of TFailure/Analysis Results (Continued}

2. The small "blisters and evidence of corrosion” on slice
assemblies resulted from either (1) wmoisture behind
the gold plating {entering either thru & pinhole orx
other flaw in the plating) or (2) where the gold plating
was missing when the unit was received from NASA/MNMSC
TSD. The finish of the slices is {1} zincate immersion
coating followad by (2} copper fiash, ({3} bright nickel
using sulfamate process (.0002" thk.), and (4) a bright
gold plate using Sel-Rex BDT~200 process type 1,
Grade C, .00008" to .000l thk. per MIL-G-45204. This
finish isg reguired on the outside surfaces of the slices
for thermal control. Since the plating is a composite
of four separate layers, it is difficult to establish any
reason for the blistering other than the extremely thin
aold coating did have flaws which allowed moisture to enter.
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