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PURPOSE
 

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 subsequent to, exposure to the environmental
 

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/N 1001. All
 

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 sequence called for
 

in EPS-530. The tests are reported in the sequence 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 qualification testing, the EPS
 

Qualification Test Unit was subjected to acceptance testing
 

Data from this
in accordance with LEC document EPS-489. 


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 quali­

fication testing, the functional test of EPS-530, para. 2.1
 

did not need to be performed.
 

Thermal/Vacuum Test
 

On the 21st 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. At 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. 

I 
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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.
 

The 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 7:45 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.
 

Radiated interference from the test instrument was evaluated
 

on 31 January, and all levels of irradience were shown to
 

be within specification.
 
3 
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The instrument's electromagnetic susceptibility was evaluated
 

on the 1st and 2nd of February. Although susceptibility was
 

noted between 200 - 450 MHz, the levels were 6 to 10 dB above
 

the specification levels, hence the instrument's performance
 

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 February 1972, the EPS Qualification Test Unit was taken
 

to Building 49, NASA/MSC and accepted for acoustic qualifi­

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 buffetting. 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 article was returned to LEC"s Radiation Instrumen­
tation Department, where it was subjected to a functional
 

test as per EPS-503, para. 2.11.
 

4
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No discrepancy reports 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 functional 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-I-lI6
 

attached to the 310 slideplate. This shaker system had been
 

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

figure 4. After subjecting 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 +T 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 subjected
 

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.
 

5
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No discrepancy reports were generated during the period of
 

the shock test or the subsequent 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 Unit was taken
 

to Building 49, NASA/MSC and accepted for vibration testing.
 

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

and sinusoidal 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
 

back. 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 down 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 system to attain the levels required 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.
 

6
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Each segment was run for 80 seconds at the nominal 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 requirements.
 

Data from the functional tests associated 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.
 

7
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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-0090 was generated.
 

The test article was then placed in a vacuum chamber over­

night, and the functional check repeated. The instrument
 

satisfactorily completed this functional check. Data from
 

the two functional checks is included in Appendix B.
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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 or cold orbits
 

are satisfactory and do not exceed the predicted values.
 

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-EB8-003. A
 

report on this testing was generated (EMC-R-EBS-003) and
 

is included as Appendix D of this report. The instrument
 

is considered to 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 I maximum aerodynamic pressure'
 

test run.
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Subsequent to the acoustic exposure, visual examination of
 

the instrument revealed no surface or structural damage of
 

any kind attributable to the 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. Their 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 recorded 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 to 43 +T Axis 

44 to 48 +R Axis 

49 to 53 -R Axis 

25
 



EPS-695
 

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 frequency, with the +R
 

axis being also over in the ranges of 1500 - 2000 Hz and
 

3000 - 3700 Hz. The -R axis is above the test criteria in
 

the range 3100 - 3700 Hz.
 

The test inputs are below the test criteria in the following
 

areas:
 

+X axis 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 

+T 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 requirements. 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 itr operational and performance requirements after
 

exposure to the shock environment.
 

Vibration Test
 

The accelerometers attached to the instrument prior to the
 
shock test were used to monitor the responses of the instru­
ment to random vibration inputs. Responses to sinusoidal
 
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
 
'XI and IT' 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, dnd for the IT' 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 EPS-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
 

characteristics.
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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 functional test appears in
 

Appendix B.
 

Humidity Test
 

Visual examination of the test article after completion of
 

the humidity cycling disclosed some tstaining' of a screw
 

and washer used 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 'bubbled' 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.
 

e Medium voltage ADC, 1.0, 2.0, 3.0, 4.0 and 4.9 Vdc
 

input voltage: output voltage checked low.
 

" Discriminator reference monitor checked 2.965 Vdc
 

should be 3.0 ± .02 Vdc.
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DR EPS-0090 was generated to cover these discrepancies. 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 considered to 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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Response to Input of Figure So
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Response to Input of Figure 85
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Figure 91 	Electronics Package, 'Rt Axis
 

Response to Input of Figure 90
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Simulation (400 - 600 Hz)
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Response to Input of Figure 95
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Simulation (400 - 600 Hz)
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to Input of Figure 100
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EPS-4V'9
 

PRECMlING PAGEtIANK NOT,PLFIT 

DATA SHEET 1 

FUNCTIONAL TEST 

(1) 	Visual inspection
 

Tnsp. Date
 

(5) 	Detector Plate Temperature
 

Package
 
Rosemount Temperature Detector Plate
 

Temperature Monitor Temperatur& 

Value Value Monitor Value 


2/7 ,2 2 5_ 3 'C Z3. 

Insp.- Date
 

(6) 	Heater Power
 

Measured Value Acceptable Value
 

27 , 	54 VDC- +27.5)2 0.5 Vdc 

Insp. Date
 

(7) 	Medium Voltage Heater Current
 

Measured Value Acceptable Value
 

ma 10 -5 mA 

Elapsed
 
Time
 

5 - M tin. 

Preceding pagehlank 
21L 



DATA SHEET 1 (Cont.) 

8) Electronic Power 

Measured Value 	 Acceptable Value 

4-1+27.5 ± 0.5 Vdc<: 

Insp. Date
 

9) ~Medium Voltage Electronics Current 

Measured Value Maximuin Value
 
-
f -f ma 560 mA 

Insp. Date
 

(10) 	 Detector Bias 

Measured Value Acceptable Value 

2Z7,5WVDC 	 +27.5 ± 0.5 Vdc 

Insp. 	" Date
 

(Ii) 	 Medium Voltage Detector Bias Current
 

Measured Value Maximum Value 

2- ma 3ontA 

Insp. Date
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DATA SHEET 1 (Cont.) 

(13) Medium Voltage ADC CheckouL 

Reference 
Input 

Voltage 

+0.025±0.001 Vdc 

+0.050±0.001 

+0.100±0.001 

+1.000±0.001 

+2.o0o±o.oo1 

+3.000±0.001 

+4.000±0.001 

+4.900±0.001 

Measured 
Electrical 
Unit Output 
Voltage 

P'o, q1 

,oy 
,O3 

.9 

3. 713 
4.__2 

Vdc 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.010 Vdc 

0.050±0.010 

0.100±0.010 

1.000±0.010 

2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0.020 

Insp. Datd 
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DATA SHEET 1 (Cont.)
 

(15) Medium Voltage Housekeeping Parameter Checkout
 

Measured Acceptable
 
Prime Engineering Engineering
 

Parameter Frame Unit Output Unit.Value
 

+SV Monitor A 9,/f1 Vdc +5.00±0.25 Vdc 

+8V Monitor A 8.13 +8.10±0.15 

-8V Monitor A -00, /__j -8.15±0.15 

+25V Monitor A 6_,6-F +25.50±0.75 

+350V Monitor A 3 06, 33 +350.±15.-

-15V Monitor A -/(,,0 1 -15.0±1.0 

-5V Monitor A s qo/l -5.25±0.25 

Disc Ref Mon. A _ ,_/_ +3.00±0.02 

+5V Monitor B +5.00±0.25
 

+8V Monitor B 9, J36 +8.10±0.15
 

-SV Monitor B -S1,/ -8.15±0.15
 

+25V Monitor B 2 6,-6Y X +25.50±0.75 

+350V Monitor B A__________ +350.±15. 

-15V Monitor B -/5,993 -15.0±1.0 
.-5V Monitor B _o/ q -5.25±0.25 

Disc Ref Mon. B , .oo +3.000±0.02 

-

Insp. Date 

(16) Actual Value Acceptable Value
 

Heater ___ 5113 2 +2.5.0 ± 0.5 Vdc 

____ ± 0.5 VdcElectronics ..... +25.0 

Detector Bias _ _ ,_.___ +25.0 ± 0.5.Vdc 

CN.Z 

Xnsp Datd
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EPS-489
 

DATA SIIEET 1 (Cont.)
 

(17) 	 Low Voltage Current Consumption
 

Current Sink Measured Current Acceptable Value
 

Heater 2 lilA ma 10 ± 5mA 

Electronics 4/3 2A ma < 510 

Detector Bias / . .ma < 50 

Insp.---' Date' 

(18) 	 Low Voltage Housekeeping Checkout
 

Measured
 
Prime Engineering Acceptable
 

Parameter Frame Unit Output Value
 

+SV Monitor A 1// Vdc +5.00±0.25 Vdc 

+8V Monitor A C +8.10±0.15 

-8V Monitor A gj/OQ -8.15±0.15 

+25V Monitor A ..... _____ +25.50±0.75 

+350 V Monitor A 9 ,33 +350.±15. 

-15V Monitor A _ -15.0±1.0­

-5V Monitor A 3 29 -5.25±0.25 

Disc 	Ref Mon. A 4
9"; +3.00±0.02
 

+5V Monitor B /// +5.00±0.25
 

+SV Monitor B 2,/2C +8.10±0.15
 

-8V Monitor B -,/o .-8.15±0.15
 

+25V Monitor B 25, +25,50±0.75
 

+350V Monitor B Rgtt 3& +350.±15.
 

-15V Monitor B - I1,762 -l5.0+i10 

-5V Monitor B - 5398 -5.25±0.25 

Disc Ref Mon. B 3100 +3.00±0.02 

-

Insp. Da
 

9c; 
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DATA SHEET 1 (Cont.)
 

Actual Value Acceptable Value
 

-

(19) 


_ +30.0 ± 0.5 Vdc
Heater 

2, '77 +30.0 ± 0.5 VdcElectronics 


Qt +30.0 ± 0.5 Vdc
Detector Bias 


Insp.Date'
 

(20) 	 High Voltage Current Consumption
 

Measured Current Acceptable Current
Current Sink 


ma 10 ± 5 na
Heater 	 7 

i1 _ ___ < 560
Electronics 


< 30
Detector Bias 


Insp. Date
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DATA SHEET 1 (Cont.) 

(21) High Voltage 	 Housekeeping Checkout 

Measured
 
Prime Engineering Acceptable
 
Frame 	 Value.Parameter - Unit Output 

+5V Monitor 	 A "// Vd +5.00±0.25 Vdc 

+8V Monitor A ff 5 .+8.10±0.15 

-SV Monitor A F,/ -8.15±0.15 

+25.50±0.75 +25V Monitor 	 A _2-5 ...... 

A 33 +Y-350.±15...+350V Monitor 

-15V Monitor A -( o29 -15.0±1.0 

-5V Monitor 	 A C -5.25±0,25 

A ____ Z 	 +3.00±0.02 Disc Ref Mon. 


+5V Monitor 	 B K, /A / +5.00±0.25 

+8.10±0.15
 +SV Monitor 	 B __!__ 

-8.15±0.15 -SV Monitor 	 B 

B _ ____, _ +25.50±0.75 +25V Monitor 


+350V Monitor 	 B 2g 1,. -- +350.±15. 

-15V Monitor 	 B - O 

-5V Monitor 	 B -5.25±0.25
 

Disc Ref Mon. 	 B 2 1 9!5 +3.00-0.02 

Insp. Date' 
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DATA SHEET 1 (Cont.),
 

(22) Temperature Measurement
 

Prime Measured Acceptable
 
Frame Value LimitsParameter 

Package Temperature Monitor AC
 

Package Temperature Monitor B 	 i/_ 

Detector Plate Temperature A 20 2, 	 610F.to 75°F = 

161C to 24'CMonitor 


20, .Detector Plate Temperature B 	 2L. 
Monitor
 

Insp. Date
 

(23) Detector Leakage Current Test
 

Maximum
Measured 

Acceptable
EPS Engineering 


Channel Unit Output 	 Value
 

p_ 

B p7 2.0 pA 
A 	 ° / VA 1.0 pA 

/, 76 	 2.0 IiAC 

D 	 ,___ _ _ 2.0 VA 
E __ _ __" 	 2.0 pA 

Insp. Date
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DATA SHEET 1 (Cont.)
 

k24) Detector Resolution Test
 

Measured Maximum 
EPS 

Channel 
Engineering 
Unit Output 

Acceptable 
Value 

A .7 keV 50. keV 

B 

c 
0 

9,6 
50. keV 

s0.kev 
D !_o,50. key 

E _,_ _50. key 

Insp. Dat
 

(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 / _ 14" orl1 

B E2 14 or 16
 

C E3 14 or 16
 

D E4 14 or-16
 

E -P6 14 or 16
 

Insp. Datd
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DATA SHEET 1 (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 P1 /14 or 16 

B P2 14 or 16 

C P3 14 or 16 

D P4 14 or 16 

E -P5 14 or 16 

_________ 19 /7%;-
Insp. Date 

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

Proton 6 2046 pulse data accumulation test
 

EPS Measured Acceptable 
Channel Threshold Count 

A El 2O3 2032 or 2048 

A E2 : 2032 or 2048 

C E3 ______, 2032 or 2048 

D E4 _____ 2032 or 2048 

E P6 ,5 P- 2032 or 2048 

'Insp. Daze 
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DATA SHEET 1 (Cont.)
 

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

2046 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count CoUnt 

A P1 ___ 2 2032 or 2048 

B P2 ,______ 2032 or 2048 

C P3 ,2o32 2032 or 2048 

D P4 )03d- 2032 or 2048 

E ° P5 o L 2032 or 2048 

>. 111Z. 7z 
DatJ e Insp. 

(33) Electron 1, Electron 2t Electron 3, Electron 4, and
 

Proton 6 262,142 pulse data accumulation test
 

Measured Acceptabie
BPS 

Count -Count
Channel Threshold 

El 9O0 260,096 or 262,144A 

B E2 & t/! 260,096 or 262,144 

C E3 ,26 09 260,096 or 262,144 

D E4 60) O6. 260,096 or 262,144 

E P6 29O. pT( 260,096 or 262,144 

Insn. Date
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DATA SHEET 1 (Cont.) 

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

262,142 pulse data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A P1 260,096 or 262,144 

B P2 260,096 or 262,144 

C P3 aCO, 260,096 or 262,144 

D P4 96 95 260,096 or 262,144 

E P6 0__ oC/ 260,,096 or 262',144 

Insp. Datd
 

(36) Electron I, 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 ~~~33,292,1288 or 0 
B E2 0 33,292,.288 or 0 0 

C E3 3242Z5' 33,292,288 or 0 

D E4 R 33,2-92,288 or 0 
B P6 33,292,288 or 0 

Insp. Da
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DATA SHEET I (Cont.) 

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

33,554,430 pulse data accumulation test
 

EPS Measured Acceptable 
Channel Threshold Count Count 

A P! 33 33,292,288 or-O 
B P2 g 33,292,288 or 0 

C P3 33 q29 Q$!3 33,292,288 or 0 

D P4 _ ___ 33,292,288 or 0 

E P5 24' 33r292t288 or 0 

insp.
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DATA SHEET 2
 

THERMAL CYCLE TEST
 

(40) Temperature Transition to +102'F = +38.9'C 7,
 

Package
 
Rosemount Temperature Detector Plate
 

Temperature 4onitor Temperature Elapsed
 
Value Value Monitor Value Time
 

23.CcY. .6 c" izcC I4in. 2ZO. 

-2-35'6 2 3 . .3V 

.. 7, 35, 6oZ 

-Insp. 


(42) Repeat steps 6 through 37 at +102 ± 100F. 

(6) Heater Power
 

Measured Value Acceptable Value
 

'2 7rY . +27.5 ± 0.5 Vdc
 

cf2
-7 2 -
Insp. Date
 

(7) Medium Voltage Heater Current 

Measured 	 Value Acceptable Value
 

) e_ ma 10 ±5 MA
 

Insp. Date
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DATA SHEET 2 (Cont.) 

(8) Electronic Power 

Measured Value 	 Acceptable Value 

+27-5 0.5 Vdc 

_n5 
Insp. Date
 

(9) Medium Voltage Electronics Current
 

Measured Value Maximum Value 

Y iY ma 560 mA 

insp <KS Date 

(10) tector Bias
 

Measur 	 d Value Acceptable Value 

+27.5 ± 0.5 Vdc 

.0 2 0C1 s. 
 Date
 

(11) Medium Voltage Detecto. Bias Current
 

Measured Value Ma mum Value 

- - ma 30 mA 

8 CL 	 Ins 

CL 0 
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DATA SHEET 2 (Cont.) 

(13) Medium Voltage ADC Checkout 

Reference 
Input 

Voltage 

+0.025±0.001 vdc 

+0.050±0.001 

+0.100±0.001 
+1.000±0.001 

+2.000±0.001 

+3.000±0.001 
+4.000±0.001 

+4.900±0.001 

Measured 
Electrical 
Unit Output 
Voltage 

al-q73 

e-9 

.p9 
___ _ 

/, 

2 " 

3. 7 
4, 3 77 

_ 

___ 

Vdc 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.010 Vdc 

0.050±0.010 

0.100±0.010 
1.000-0.010 

2.000±0.010 

+3.000±0.010 

+4.000±0.0"L5 

+4.90040.020 

____" I-U) 72 

Insp.. Date 
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DATA SHEET 2 .(Cont.) 

(15) Medium voltage Housekeeping Parameter Checkout-

Parameter 

+5V Monitor 


+SV Monitor 

-8V Monitor 

+25V Monitor 

+350V Monitor 

-15V Monitor 

-5V Monitor 


Disc Ref Mon. 


+5V Monitor 


+8V Monitor 

-8V Monitor 


+25V Monitor 


+350V Monitor 


-15V Monitor 

-SV Monitor 


Disc Ref Mon. 


(16) 


Heater 


Measured 
- Prime Engineering 

Fraue Unit Output 

A -C/ Vdc 


A _, 


A -_
__o 

A _, 

A ___. 

A ,1& 

A . -

A _, _ 

B __-_/ 

B _-__, 

B . 

B < 

B y 

-__ 


-

'7 


_5_ 


_/ 


S 


B 

B 

B 

- /&-. &4 
. V3t 

to 

Insp. N 

(. ' 

Actual Value 

Electronics .2 ,o/ 

Detector Bias e) _ 

Acceptable
 
Engineering
 
Unit Value 

+5.00+0.25 Vdc 

*+8.10±0.15 
-8.15±0.15 

+25.50±0.75 

+350.±15. <LAS oP 

--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
 

-5.25±0.25
 

+3.000±0.02
 

Zo 72 

Date 

Acceptable Value
 

+25.0 ± 0.5 Vdc 

+25.0 ± 0.5 Vdc 

+25.0 ± 0.5 Vdc 

Pt- ~Tng-n. Date 

http:3.000�0.02
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DATA SHEET 2 (Cont.)
 

(17) Low Voltage Current Consumption 

Current Sink Measured Current Acceptal*>le Value 

Heater _ ___- ma 10 ± 5 mA 

Electronics ma, < 560 

Detector Bias ______ma < 50. 

(18) Low Voltage Housekeeping Checkout 

Measured 

Parameter 
Prime 
Frame 

Engineering 
Unit Output 

Acceptable 
Value 

+5V Monitor A VdC +S.o0±O.25 Vdo 

+SV Monitor 

-8V Monitor 

A 

A 

_/$ 3 _j 

__ 

+8,10±0.15 

-8.15±0.15 

" 

Aag-L2" 

+25V Monitor A -­ 1 < +C-25.50+-0.75 

+350 V Monitor A 2-, +350.±15. ?-S#t­

-15V Monitor A LST i/ -15.0+1.0 -

-SV Monitor A -_, __3_ -5.25±0.25 

Disc Ref Mon. A _ -. +3.00±0.02 

+5V Monitor B 5+ / _ ±5.00±0.25 

+8V Monitor B +8.10±0.15 

-8V Monitor B , .-8.15±0.15 

+25V Monitor B ++25.50±0.7.5 

+350V Monitor B D-VA 2z 1/3 +350.±15.­

-15V Monitor B ____-__,_/ -15.0±1.0 

-5V Monitor B -,yt2S -5'.25±0.25 

Disc Ref Mon. B _______ . +3.00±0.02 

Insp. Date
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DATA SliEET 2 (Cont.) 

(19) 

Heater 

Electronics 

Detector Bias 

Actual Value 

... . 

Acceptable Value 

+30..0 ± 0.5 vdc 

+30.0 i 0.5 Vdc 

+30.0 ± 0.5 Vdc 

insD. Date/ 

- (20) High Voltage Current Consumption 

Current Sink 

Heater 

Electronics 

Detector Bias 

Measured Current 

7 ma 

-'/ 

0-_ 

Acceptable Current 

10 ± 5 mA 

< 560 

< 30-

Tnc_ Dati 



DATA SHEET .2 (Cont.) 

(21) Iligh Voltage Housekeeping Checkout 

Measured
 
Prime Engineering Acceptable
 

ValueParameter Frame Unit Output 


/Vdc %-5.00±0.25Vdc
+5V Monitor A .
 
+8V Monitor A 2,1/, +8.10±0.15
 

-8V Monitor A -___ -8-15+0.15
 

-..+25V Monitor A 62+Z-1 t+25.5 0:10.75
 

3-A350.±15.9rrCx-or
5+350V Monitor A "--" -,7< .'> ,kl< - -
r 

0­-ISV Monitor A 3
 

-5V Monitor A S,2- -5.25±0.25
 

Disc Ref Mon. A AL -- +3.00±0.02
 

B __/-- +5.0010.25
 +5V Monitor 


+8V Monitor B ./Y +8. 10-0.15
 

-SV Monitor B"7_______ -8.15-0.15
 

+25.50±0.75
 +25V Monitor 13 ,___- ____ 


+350V Monitor B _--_,____ +350.il5.
 

B -/4,ona -15.041.0 ­-15V Monitor 

-- , t - -5.25±0.25
 -5V Monitor B 


Disc Ref Mon. B ?,oo +3.00±0.02
 
-

Insp.. Da . . 0 
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DATA SHEET 2 (Cont.) 

(22) 	 Temperature Measurement 

Prime Measured Acceptable 

Frame Value LimitsParameter 

Package Temperature Monitor A Z7f C 920 F to 1120F = 

33.30C to 44.40C 

Package Temperature Monitor B 	 ./. 

Detector Plate Temperature A 362 6, 
Monitor 

__Detector Plate Temperature B 

Monitor
 

Insp. Date
 

rco7.- .irr> z O$C ,-	 £sC;'9&-C" ,e'eA ,fA­

(23) Detec'tor Leakage Current Test 2r--2,0- A/P,/to 7 

Measured Maximum
 
EPS Engineering Acceptable
 

Channel Unit Output Value
 

A , 	I i A .0 IA 

B .kis 	 2.0 pA 

C . __ _ _ 2.o pA 
D. 	 ,/3 2.0 ivA
 

q 2.01iA
.3Z 

Insp. Da 
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DATA SHEET 2 (Cont.) 
pa PZt-4rc ;;,rto r' 

(24) Detector Resolution Test - 2,5 gft6P r14 , 

Measured Maximum 
BPS Engineering Acceptable


Channel Unit Output Value
 

A ___keV 50. key 
B _O- 50.keV 
C 50. keV 
D . 50. keY
 

R g 50. keV
 

:Insp.
 

(27) . Electron it Electron 2, Electron 3, Electron 4, 

and Proton 6 14 pulse data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A El 9 14 or 16
 
B E2 I 14 or 16
 
C E3 14 or 16
 

D E4 14 or 16 
B P6 14 or 16 

Insp, Date
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EPS-489
 

DATA SHEET 2 (Cont.) 

(28) Proton I,Proton 2t Proton 3, Proton 4t and Proton 5
 

14 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count Count 

A P1 11 14 or 16 

B P2 IV 14 or 16 

C P3 /_ _ 14 or 16 

D P4 14 or 16 

B P5 14 or l1 

Insp. Date' 

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

Proton 6 2046 pulse data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count
 

A .- __ 2032 or 2048El Z03 

A E2 _I e) Z,, 2032 or 2048 

C E3 1-0,3?- 2032 or.2048 

D E4 no z7- 2032 or 2048 

E P6 a toX: - 2032 or 2048 

Insp. Date
 

43
 



EPS-489
 

DATA SUIEET 2 (Cent.) 

(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 P1 z037- 2032 or 2048 

B P2 2o 32- 2032 or 2048 

C P3 0327- 2032 or 2048 

D P4 1___312 2032 or 2048 

B P5 ZO - 2032 or 2048 

Insp. Date
 

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

Proton 6 262,142 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A El &60 094 260,096 or 262,144 

B E2 7 6 0 o 260,096 or 262,144 

C E3 60 o / 260,096 or 262,144 

D E4 V4b Oz 260,096 or 262,144 

E P6 c 0-5 S 260,096 or 262,144 

Insp. Date/
 



EPS- 4 89
 

DATA SHEET 2 (Cont.)
 

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

262,142 pulse data accumulation test
 

Measured Acceptable
EPS 
Channel Threshold Count Count 

A P1 " t2JL 260,096 or 262,144 

B P2 260,096 or 262,144 

C P3 .,O 0 260,096 or 262,144 

D P4 9O 260,096 or 262,144 

E P6 26) o@6 260,096 or 262,144 

.IA \ / /-

Insp. Date
 

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

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

Measured Acceptable
EPS 

Channel Threshold Count Count
 

A ..El 0 33,292,288 or 0.
 

B E2 i/a "" 292,288 or 0
 

C E3 0 33,292,288 or 0
 

D -E4 t3Qg2 .TT 33,292,288 or 0
 

P6 33,2-9. -- 2/ 33,292,288 or 0E 
_ __ _ _ _ _ _ _ _ _ _,__ _ ' 

I~In 

Insp. Date
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DATA SHEET 2 (Cont.) 

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

33,554z430 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count Count 

A P1 &IL, 33,292,288 or 0 

B P2 J 33,292,288 or 0 

C P3 33,272, 24' 33,292,2.88 or 0 

D P4 0 33,292,288 or 0 

E PS -23,.q22g& 33,292,288 or 0 

A-2 

Insp. Date 
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Revised 1-13-72
 

DATA SHEET 2 (Cant,) 

(43) Temperature Transition to +20F = -16.7 0C
 

Package
 
Rosemount Temperature Detector Plate
 
Temperature Monitor Temperature Elapsed
 
Value Value Monitor Value Time
 

32 4311oc Z2z Ocin.%3 

7L 

__ ,__.... /,4 . -/QC 2 >.- 2 

(45) Repeat of steps 6 through 37 at 10,F. C2o 

(6) Heater Power 

Measured Value Acceptable Value
 

2-7, &t. -27.5, 0.5 Vdc 

(-V - / /,':?d 

Insp. DatbE
 

(7) Medium Voltage Heater Current 

Measured Value Acceptable Value
 

264 C-- ma 200 ±-25 mA
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DATA SUEET 2 (Cont.) 

(8) Electronic Power
 

Measured Value Acceptable Value
 

+27.5 ± 0.5 Vdc
 

Insp. Date
 

(9) Medium Voltage Electronics Current 

Measured Value Maximum Value 

_ _ ma 5E0mA 
it.: . 72-

Insp. Date 

(10) Detector Bias
 

Measured Value Acceptable Value 

+27.5 t 0.5 Vdc 

Insp. Date
 

(11) Medium Voltage Detector Bias Current
 

Measured Value Maximum Value
 

20 ma 30 mA
 

Tngn. Date 
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DATA SHEET 2 (Cont.) 

(13) Medium Voltage ADC Checkout 

Reference 
Input 

Voltage 

Measured 
Electrical 
Unit Output 
Voltage 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.001 Vdc 

+0.050±0.001 

+0.100o.001 
+1.000±0.001 

+2.000±0.001 

+3.000±0.001 

+4.000±0.001 

+4.900±0.001 

, OZ 

/ 0 _.. __ 

,7 
-

/, 14-
2, I9/ 

q.s,7 
A-

Vdc +0.025±0.010 Vdc 

0.0500.010 

0.100±0.010 
1.000±0. 010 

2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900-0.020 

Insp. Date 
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DATA SHEET 2 (Cont.) 

(15) Medium Voltage Housekeeping Parameter Checkout 

Measured Acceptable 
Prime Engineering Engineering 

Parameter Frame Unit Output Unit Value 

+5V Monitor A s.b 62 Vdc +5.00±0.25 Vdc 

+8V Monitor A +8.10±0.15 

-8V Monitor A -8.15±0.15 

+25V Monitor A f4 7 +25.50'0.75 

+350V Monitor A _________--+350.±15. 

-15V Monitor A -15.0±1.0 

-5V Monitor A -5.25±0.25 

Disc Ref Mon. A 4-3.00±0.02 

+5V Monitor B +5.0010.25 

+8V Monitor B 0?7 +8.10±0.15 

-8V Monitor B .-. 501 

+25V Monitor B N IZ +25.50±0.75 . 

+350V Monitor B 3 +350.±157 

-iV Monitor B -i5 to 

-5V Monitor B 1-5.25±0.25 

Disc Ref Mon. B +3.000=0.02 
C--

Insp. Date 

(16) Actual Value Acceptable Value 

Heater Z5-36 +25'0 ± 0.5 Vdc 

Electronics ff2 1. +25.0 ± 0.5 Vdc 

Detector Bias 2TO. +25.0 ±L0.5 Vdc 

Insp. Date 
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EPS-4 89 
Revised 1-13-72 

DATA SHIEET 2 (Cont.) 

(17) Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value
 

Heater ma 180 ± 25 mA 

Electronics 17/4 ma < 560 

Detector Bias i- ma < 50 

Insp. Date
 

(18) Low Voltage Housekeeping Checkout 

Measured
 
Prime Engineering Acceptable 

Parameter Frame Unit Output Value 

+SV Monitor A C) vdc +5.00±0.25 Vdc 

-+V Monitor A _ .. 7 +8.10-0.15 

-8V Monitor A K 81501 

+25V Monitor A _ _,37 3 +25.50±0.75 

+350 V Monitor A -4. +350,±l5. 

-isV Monitor A iso-15.0±i.0 -0 
-5V Monitor A -5.25±0.25
_ 4 
Disc Ref Mon. A +3.00±0.02 

+5V Monitor B . ____"__,, +5.00±0.25 

+8V Monitor'. B , +8.10±0.15 s 

-8V Monitor B -8.15±0.15 

+25V Monitor B 2-5-3.7 3 +25.50±0.75 

+350V Monitor B _9 +350.±15. 

-15V Monitor B - -- -_15.0-i.0 

-sV Monitor B -, 316 -5.25±0.25 

Disc Ref Mon. B 2.98 +3.00±0.02 

( -, _ . 2o -? Z 
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EPS-489 
Revised 1-13-72 

DATA SHEET 2 (Cont.) 

(19) 

Heater 

Electronics 

Detector Bias 

Actual 

__, 

- _ 

Value 

_ 

____ 

_4-30,0 

Acceptable Value 

'+30.0 ± 0,5 Vdc 

+30.0 ± 0.5 Vdc 

± 0.5 Vdc 

Insp. Date 

(20) High Voltage Current Consumption 

Current Sink 

Heater 

Electronics 

Detector Bias 

Measured Current 

-Cma 

9 
2-c 

Acceptable Current 

225 ± 25 mA. 

< 560 

< 30 

Insp. Date 
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DATA SHEET 2 (Cont.) 

(21) High Voltage Housekeeping Checkout 

Parameter 
Prime 
Frame 

Measured 
Engineering 
Unit Output 

Acceptable 
Value 

+5V Monitor 

+SV Monitor 

-8V Monitor 

+25V Monitor 

+350V Monitor 

-isV Monitor 

-SV Monitor 

Disc Ref Mon. 

+5V Monitor 

+8V Monitor 

-8V Monitor 

A 

A 

A 

A 

A 

A 

A 

A 

B 

B 

B 

" Ci)_,_____ 

n."77 
- z,) .D 

_______--7 

- 4.O4 
_ _-, _ 

2. 9k_ 
> D'3 

________. 

Vdc +5.00±0.25 Vdc 

+ 8.10±0.J.5 

-8.15±0.15 

+25.5040.75 

+35.±25. 

-15.0±1. 

-5.25±0.25 

+3.00±0.02 

+5.00±0.25 

+8.10±0.15 

-8.15±0.15 

+25V Monitor 

+350V Monitor 

-15V Monitor 

-5V Monitor 

Disc Ref Mon. 

B 

B 

B 

B 

B 

._ 

. 

,-

__, _ 

Q-J.;±2AtU 

_,_,__ 5_ 

2.9'&9 

+25.50.0.75 

+350--±15.. 

-15.0±l. 0SJ 

-5.25±0.25 

+3.00±0.02 

u-

Insp. - Date 



EPS--489
 

DATA SlIEST 2 (Cont.) 

(22) Tenperature Neasurement 
Prime Measured Acceptable 

Parameter Frame Value Limits 

Package Temperature Monitor A oC =(/,qY2- -80F to +120F 

-22,20C to -l1.10 C 

Package Temperature Monitor B - Sq 7-

Detector Plate Temperature' A 

Monitor 

Detector Plate Temperature B -! __-__ 

Monitor 

Insp. Date 

(23) Detector Leakage Current Test
 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output -value 

A ,006 _ pA 1.0 pA 
B ,c// 2.0 VA 

C - .o"R J2.0 VA 

D , " 2.0 1A 

E ,c/Z 2.0 pA 

Tngn. Datd 
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DATA SHEET 2 (Cont.) 

(24) Detector Resolution Test
 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Nalue 

A , keyV 50. keV 

.B 4- 50. key 

C _ _ _50. keV
 

D 7 50. keV
 

E 	 50. key 

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 14 orl16 

B E2 14 or 16 

C E3 14 or 1.6 

D E4 L 14 or 16 

E PG • 14 or 16 

Insp. Date
 



EPS-489
 

DATA SHEET 2 (Cont.)
 

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

14 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count 

A P1 hE14 or 16 

B P2 Iq" 14 or 16 

C P3 [q, 14 or 16 

D -P4 Iq 14 or-16 

E P5 i- 14 or 16 

n4sp.Dat ' 

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

Proton 6 2046 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count
 

A .El 23)2- 2032 or 2048 

A E2 .. g 2032 or 2048 

C E3 2-)o3 - 2032 or 2048 

D -E4 7-o - 2032 or 2048 

E P6 O314 2032 or 2048 

Insp. Date
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DATA SHEET 2 (Cont.) 

(31) Proton I, Proton 2, Proton 3, Proton 4, and Proton 5 

2046 pulse data accumulation test
 

EPS Measured Acceptable 
Channel Threshold Count -Count 

A P1 o0 3t1 2032 or 2048 

B P2 -7_____ 2032 or 2048 

C P3 ____-__ 2032 or 2048 

D -P4" __ .__ 2032 dr 2048 
rl P5 2O- 2032 or 2048 

Insp. Date 

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

Proton 6 262,142 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A El 6ft 260,096 or 262,144 -. 

B E2 A 2-t/tl - 260,096 or 262,144 

C E3 -_,,_ _z_. 260,096 or 2621!44 
-D E4 I/- 260,096 or 262,144 

E P6 CI 260,096 or 262',144 

Insp. Date'
 



EPS-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 
Channel Threshold Count Count 

A P1 ,%V 260,096 or 262,144 

B P2 1560 jL 260,096 or 262,144 

C P3 ._660fj- 260,096 or 262,144 

D P4 L / 260,096 or 262,144 

E P6 2 / 260,096 or 262,144 

Insp. Date
 

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

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

Measured Acceptable
EPS 

Channel Threshold Count Count
 

A .El 33,2-1L/( 33,292,288 or 0 

B E2 33,292,288 or 0 

C E3 0 33,292,288 or 0 

D 4 .32_3 L .33,292,288 or 0 

..E P6 .3/ Z 2tY33,292,288 or 0 

Insp. Date / 



EPS-489
 

DATA SHEET 2 (Cont.) 

(37) Proton 11 Proton 2 f Proton 3, Proton 41 and Proton 5
 

33,554,430 pulse data accumulation test 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A P1 291 -g3 3 , 2 9 2 , 2 8 8 or 0 

B P2 - 2, . 33,292,288 or 0 

-C P3 3t4t('33,292,288 or o 

D P4 _______ ,___ 33,292,288 or 0 

B P5 57 ,,-( 33,292,288 or 0 

1/0 
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DATA SHEET 2 (Cont.) 

(46) Temperature Transition to +1021F = +38.9'C 

Package 
Rosemount Temperature Detector Plate 
Temperature Monitor Temperature 
Value Value Monitor Value 

Elapsed 
Time 

57I /8:40 

, 6 . 'to • mi 

(48) 

Insp. 

Repeat of steps 6 through 37 at +102 

Date 

± 100F. 

(6) Beater Power 

Measured Value 

- , ---

Acceptable Value 

+27.5 t 0.5 Vdc 

Insp. Date 

(7) Medium Voltage Heater Current 

Measured Value Acceptable Value 

ma 10 + W5A 

Insp. Date 
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EPS-489
 

.DATA SHEET 2 (Cont.) 

(8) Electronic Power 

Measured Value 	 Acceptable Value
 

_ 	 ____ +27.5 ± 0.5 Vdc 

Insp. Date 

(9) Medium Voltage Electronics Current 

Measured Value 	 Maximum Value
 

t~~- ma 560 MA 

LA' i - -

Insp. Date
 

(1 	 Detector Bias
 

Meas -d Value Acceptable Value
 
± 	0.5 VTdc+27.5 

nsp. Date 

(11) 	 Medium Voltage Detector as Curr-.t
 

Measured Value Maximum Value
 

30A
 

-Insp. a e
 

6).
 



EPS-489
 

DATA SHEET 2 (Cont.)
 

(13) Medium Voltage ADC Checkout
 

Measured Acceptable 

Reference Electrical Electrical 
Input Unit Output Output Unit 

Voltage Voltage Voltage 

+0.025±0.001 Vdc * o/9 Vdc +0.025±0.010 Vdc 

+0.050±0.001 t 0.050±0.010 

+0.100±0.001 2 7- 0.100±0.010 

+1.000±0.001 99 . 1.0000.010 

+2.00 0±0. 001 _L2_ __2.000,.010
 
+3.000±0.001 5.o3 0 +3.000±0.010
 

+4.000±0.001 +4.000!0.015
 

+4.900±0.001 /L " +4.900±0.020 

i1Sp.D 
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_____ 

EPS-489
 

-DATA SHEET 2 (Cont.) 

(15) Medium Voltage Housekeeping Parameter Checkout 

Measured Acceptable
 
Prime Engineering Engineering
 

Parameter Frame Unit Output Unit Value
 

+5V Monitor A -.14 Vdc +5.0.00.25 Vdc 

+SV Monitor A _ (48.10±0.15 

-8V Monitor A --ff,z i 5- -8,15±0.15 

+25V Monitor A • ±25,50±0.75 -VI+ 


+350V Monitot A t4 +350 .±l5.pf7i' 

-15V Monitor A -15,0±1.0 -- C-1 

A -5.25±0.25 

-z 

-5V Monitor 


Disc Ref Mon. A +3.00±0.02
 

+5.00±0.25
 +5V Monitor B 


+8V Monitor B +8.10±0.15
 F_ 


-8V Monitor B - ziS -8.15±0.15
 

+25V Monitor B 2.67 +25.50±0.75 )
 

+350V Monitor B +350.±15. A
 
-15V Monitor B -15.0±1.0
 

- -5.25±0.25 -SV Monitor B /A 

Disc Ref Mon. B .oo +3.000±0.02
 

AIN zb 7-
Insp. Date 

Actual Value Acceptable Value
(16) 


Heater 25137 +25.0 ± 0.5 Vdc 

--- CD +25.0 ± 0.5 VdcElectronics 

+25.0 ± 0.5 Vdc
Detector Bias 


Ins6 . Date 
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EPS-489
 

DATA SHEET 2 (Cont.)
 

(17) 	 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

Heiter -____ma 	 10 ± 5 mA 

Electronics c - ma < 560 

ma 50etector Dias r 	 < 

Insp. Date 

(18) 	 Low Voltage Housekeeping Checkout
 

Measured
 
Prime Engineering Acceptable
. 

Value
Parameter Frame Unit Output 

5j-jiL Vdc +5.00±0.25 Vdc+5V-Mcnitor A 

+8V Monitor A A ffiLS5 +8.10±0.15 

-8.15±0.15 -8V Monitor A 

+25V Monitor A _Z.§A +25.50±-0.75'A 

A +350.±15.+350 V IM.onitor 

,J5 Z_ -15.0±1.0 -15V Monitor A 	 - 3 ....-5.25±0.25­
-5V Monitor A 6 3 3 

____ +3.00±0.02 Disc Ref Mon. A 


+5.00±0.25
 +5V Monitor B 


6, +8.l'0±0.15
 +8V Monitor B 

-8V Monitor B L, 3._ .-8.15±0.15 

2 +25.50±0.75 +25V 	Monitor B ... 


+350V 	Monitor B '-Z-I--.. +350.±15.
 

-15.0±1.0
-15V Monitor B 15., 1,5 


-5V Monitor B 	 5-:-- -5.25±0.25 

a. 	 +3.00-0.02
 Disc Ref Mon. B 	 0AN _- __-? "-


Insp. D'ate
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DATA SHEET 2 (Cant.) 

(19) 

Heater 
Electronics 

Detector Bias 

Actual Value 

"______ 
9'7 

jf-5_____ 

Acceptable Value 

+30.0 ± 0.5 Vdc 
+30.0 ±'0.5 Vdc 

+30.0 ± 0.5 Vdc 

ns-. Date 

(20) High Voltage Current Consumption 

Current Sink 

Heater 

Electronics 

Detector Bias 

Measured Current 

7 ma 

Q-

_ 7____ 

Acceptahie Current 

10 ±5 mA 

< 560 

< 30 

Insp. Date 
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DATA SIIEET 2 (Cont.) 

(21) High Voltage Iiousekeepilng Chckdut 

Measured 
Prime Engineering Acceptable 

ValueParameter Frame Unit Output 

Vdc +5.00±6.25 Vdc+5V Monitor A 

+8V Monitor A -+.10±0.15 

-SV 4onitor A .Z3& -8.15±0.15 

+25V Monitor A +25.500.75 

+350V Monitor A 24. S +350.±5 , 

-15V Monitor A /15.0±. 

-5V Monitor A -SLI Z -5.25±0.25 

Disc Ref Mon. A S .+3.00±0.02 

+5.00±0.25
 

2 

+5V Monitor B 

+8V Monitor B . ..... +8.10±0,15 

B - 2-.j -8.15±0.15 -8V Monitor 

+25V Monitor B j +25.50±0.75 

+350V Monitor B;7 +350.15. 

B -_Cza -15.0±11.0 2-VK-s2-15V Monitor 


B i -5.25±0,25
-5V Monitor 


Disc Ref Mon. B gc% +3.00±0.02
 

Tnsp. Date
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EPS--489 

DATA SHEET 2 (Cont.) 

(22) 	 Temperature Measurement 

Prime Measurea Acceptable 

Parameter Frame Value Limits 

-Package Temperature Monitor A L69 QC 92-F to 1120F 

33.3 0 C to 44.4 0C
 

Package Temperature Monitor B 
 {.
 
Detector 	Plate Temperature A 7 35 

Monitor 

Detector 	Plate Temperature B ____,_.__ 

Monitor
 

Insp: Date 

(23) Detector Leakage Current Test 

Measored Maximum 
EPS Engineering Acceptable 

Channel Unit Output value 

A _ 1_/_A L..0 VA 
B 2.0 pA 

C ___ ___ __C) _ 2.0 pjA 

D - 7Q2.0 pjA 

c l_ l__ 2.0 jA 

Insp. .Date 
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DATA SHEE'T 2 (Cont. K 

(24) Detector Resolution Test 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value
 

A ._____key 50. keV 

B A 50. keV 

-- _ 50. keV
C 

D9 50. keV 

E 7 50. keV 

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 14 or 16 

B E2 464orl1 

C E3 14 or 16
 

D E4 14 or 16 

E PG 14 or 16 

Insp. Date
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DATA SHEET 2 (Cont.)
 

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

14 pulse data accumulation test 

BPS Measured Acceptable 
Channel Threshold Count Count 

'A P1 14 or 16 

B P2 14 or 16 

C P3 .Z// 14 or 16 

D P4 4714 or 16 

EPS 14 or 16 

Insp. Date
 

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

Proton 6 2046 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count
 

A -El 2-037 2032 or 2048 

A E2 7-0 .3 2032 or 2048 

C E3 7____- 2032 or 2048 

D .-E4 / ____ 2032 or 2048 

R P6 .O5 2032 or 2048 

)-" O -7 ?_ 
Tngn Date 
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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
 

AP1 Zt2 - 2032 or 2048 

B P2 ZV-03__ 2032 or 2048 

C P3 _ -__ - 2032 or 2048 

D P4 ______ 2032 or 2048 

E P5 -2032 or 2048 

Insp. Date
 

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

Proton 	6 262,142 pulse data accumulation test
 

BPS Measured Acceptable
 

Channel Threshold Count 	 Count
 

A .. El Z6O o- 260,096 or 262,144 

B E2 2 _J 260,096 or 262-,144 

C E3 26 0 260,096 or 262,144 

D E4 _ 260,096 or 262,144 

E P6 z6o 694 260,096 or 262,144 

Insp. Date
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(34) Proton Jr Proton 2, Proton 3, Proton 4, and Proton 5 

262,142 pulse data accumulation test 

EPS Measured Acceptable
 
channel Threshold Count Count
 

A P1 z6P o96 260,096 or 262,144 

B P2 2 o t - 260,096 or 262,144 

C P3 2 oo9A 260,096 or 262,144 

D P4 2-, c>9 260,096 or 262,144 

E 26 . 0 260,096 or 262,144 

A12,0.j / - Z- c -7 Z 
Insp. Date
 

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

Proton 6 33,554,430 pulse data accumulation test.
 
BPS Measured Acceptable
 

Channel Threshold Count Count
 

A .El 33Z7?.2 Qg 33,292,288 or 0 

B E2 0 33,292,288 or 0 

C E3 z- 2z yr? 33,292,288 or 0 

D E4 Fro 33,292,288 or 0 

E P6 0 33,292,288 or 0 

Insp. Date
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DATA SHEET 2 (Cont.)
 

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

33,554,430 pulse data accumu.ation test
 

EPS Measured Acceptable 
Channel Threshold Count Count 

A P1 T"3 2/gqa, [g 33,292,288 or 0 

3 P2 33,mt%,2 33,292,288 or 0 

C P3 ,2qz, 2g 33r292,288 or 0 

D P4 0 33,292,288 or 0 

B PS .z92 -94 . 33,292,288 or 0 

Insp. Date
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DATA 	SHEET 2 (Cont.)
 
i t ,-t 

(49) Temperature Transition to +700 F = +21.1 0 C z4,7 

Package
 
Rosemount Temperature Detector Plate'
 

Temperature Monitor Temperature Elapsed
 
Value Value Monitor Value Time
 

3c.c& C jO~cg 	 4- 0c fj in p t 

6- C _7. 	 20,0 5 
93z zi. 	9, .__1f_, -o7:9-

Insp. Date'
 

(51) Repeat of 	steps 6 through 37 at +70 ± l0F
 

(6) 	Heater Power
 

Measured Value Acceptable Value
 

•27, 	i1 +27.5 ± 0.5 Vdc 

Insp. Date
 

(7) 	Medium Voltage Heater Current
 

Measured Value Acceptable Value
 

ma 	 10 ± 5 mA 

t>- i--) -2z ... 

Insp. Date
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8) Electronic Power 

Measured Value Acceptable Value 

2 ', S-+-- +27.5. ± o.s vdc 

Insp. Date
 

9) 	 Medium Voltage Electronics Current 

Measured Value Maximum Value. 

.. 7 me 560 mA 

Insp. Date 

(10) 	Detector Bias
 

Measured Value Acceptable Value
 
-,. ___ ______	 +27.5 ± 0.5 Vdc 

Inep.' Date
 

11) 	 Medim Voltage Detector Bias Current 

Measured Value Maximum Value 

_Ma 30 mA 

Insp. Date 
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DATA SHEET 2 (Cont.) 

(13) Medinm Voltage ADC Checkout 

measured Acce3ptable 
Reference El ectrical Electrical 
Input Unit Output Output Unit 

-Voltage Voltage Voltage 

+0.025±0.001 Vdc ,24- Vdc +0.025±0.010 Vdc 

+0.050±0.001 0.050±0.010
 

+0.100±0.001 0O Z7 0.100±0.010
 

+i.ooo±o.oo. 99,7 L.oo±o.0io
 
+0.0000.001 /, 2 & 2.000±0.010
 

+3.000±0.001 Zgq P +3.000±0.010
 

+4.000±0.001 +4.000±0.015
 

+4.900±0. 001 +4.900±0.020
 

Insp. Date
 

http:i.ooo�o.oo
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DATA SHEET 2 (Cont.) 

(15) ,1edium Voltage llouselceeping Parameter Checkout 

Measured Acceptable
 
Prime Engineering Engineering
 

Parameter Frame Unit Output Unit Value
 

+5V Monitor A 3Vdc +5.00±0.25 Vdc 

+SV Monitor A .... _____ +8.10±0.15 

-8V Monitor A -- _j / -8.15±0.15 

+25V Monitor A _-_, +25.50±0,75
 

+350V Monitor A 5 1 3 +350.±15,
 

--15V Monitor A -15.01.0 V4
 
-5V Monitor A __, 40i -5.25±0.25
 

Disc Ref Mon. A +3.00±0.02
 +9-


+5V Monitor B _ . +5.00±0425
 

+8V Monitor B _ -­, +8.10±0.15
 

-8V Monitor B __ -8.15±0.15
 

+25V Monitor B 2-- r +25.50±0.75
 

+350V Monitor B __--, +350±15.
 

-15V Monitor B 1-/6V/ -150/.0LI
 

-SV Monitor B - 4'O/ -5.25±0.25
 
Disc Ref Mon. B 2-___9 5 +3.000±0, 02
 

/ 

Insp. Date
 

(16) Actual Value Acceptable Value,
 

Heater 2-. 4 -+25.0 ± 0.5 Vdc
 

Electronics ..... +_____
±25.0 ± 0.5 Vdc
 
" ,
Detector Bias __,_ _ _ +25.0 ± 0.5 Vdc 

Insp. Date
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DATA SHEET 2 (Cont.)
 

(17) Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

Heater 7 ma 10 ± 5 hA 
Electronics _ -_ _ ma < 560 

Detector Bias _ ______ma < 50 

Insp. Date
 

(18) Low Voltage Housekeeping Checkout 

Measured
 
Prime Engineering Acceptable


Parameter Frame Unit Output Value
 

+5V Monitor A s/C Vdc +5.00±0.25 Vdc 
+8V Monitor A 24 +8.10±0.15 
-8V Monitor A -8.15±0.15 
+25V Monitor A +25.50±0.75
 

4350 V Monitor A +350.±15. 
-15V Monitor A Z,5 -15.0±1.0 

-5V Monitor A -5.25±0.25 

Disc Ref Mon. A . +3.00±0.02 
+5V Monitor B +5.00±0.25 
+Bv Monitor B +8.10±0. 15 
-8V Monitor B r<_ t /r --8.15±0.15 
+25V Monitor B . __- +25.50±0.75 
+350v Monitor B +350.±15.
 

-15V Monitor B -- 15.0±1.
 

-5V Monitor B -5.25±0.25 
Disc Ref Mon. B __A1-. +3.00±0.02
 

Insp. Date
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(19) Actual Value Acceptable Value 

Heater -i9+30.0 ±'0.5 Vdc-

Electronics q___ +30.0 ± 0.5 vdc
 

Detector Bias 3 C. 1 +30.0.± 0,5 Vdc
 

Insp. Date
 

(20) High Voltage Current Consumption 

Current Sink Measured Current Acceptable Current
 

Heater 2 ma 10 ± 5mA 

Electronics < 560
 

Detector Bias <-C< 30
 

'Insp. Date
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(21) High Voltage Housekeeping Checkout 

4easured 
Prime Engineering Acceptable 

Parameter. Frame -Unit Output Value 

+5V I-onitor A /1/ Vdc +5.00±0.25 Vdc-

+8V Monitor A +8.10±0.15 3 _-


- Monitor A& -8 
+25V Monitor A , 5 5010.75 

350V Monitor A +350.5. , 

-1SV Monitor A 6 / (Pr -1s.o. 0A 

-SV Monitor A -5.25±0.25 

Disc Ref Mon. A _ J .5 +3.00±0.02 

+5V Monitor B +5.00±0.25 

+SV Monitor B _ - .10±0.15 

-8V Monitor B" -- ii -8.15±0.15 

+25V Monitor B 642L +25.50!0.75 

+350V Monitor B _A25 +350.±15. 

-1SV Monitor B /-i9-c;* -15.0±1.0 

-5V Monitor B 12 fLY_ -5.25±0.25 

Disc Ref Mon. B ' +3.00±0.02 2. ..........


Insp.- Date 
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DATA SIIEET 2 (Cont.) 

(22) Temperature Measurement 

Prime Measured Acceptable
 

Frame Value LimitsParameter 

Package TemperatUre Monitor A 2-1,3 C 60 0F-800 F = 

15.50 C-26 . 70 C 

Package Temperature Monitor B 

Detector Plate Temperature A 

Monitor 

Detector Plate Temperature B E, 

Monitor
 

Insp.. Date 

(23) Detector Leakage Current Test
 

Measured Maximum
 
EPS Engineering Acceptable
 

Channjel Unit Output Value
 

A ,"iO / 1A l.O0 A-


B o3 2___ 2.0 VA
 

C L &L 2.0 pA
 

D 7 6 2.0 pA
 

B ., 4-67 2.0 pA 

Insp. Date
 

80
 



EPS-4 89
 

DATA SHEET 2 (Cont.)
 

(24) Detector Resolution Test
 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output 'Value 

A ____keV 50. keV 

'B 50. keV 

C C50. keY 

D /______-- 50. keV 

E 7 50. keY 

Insp. Date
 

.(27) Electron 1, Electron 21 Electron 3, Electron 4,
 

and Proton 6 14 pulse data acciumulation test
 

EPS Measured Acceptable 
- Channel, Threshold Count Count 

A El 14 or 16 

B E2 1L4 or 16 

C E3 14 or 16 

D E4 14 or 16 

E P6 .../ 14 or 16 

Insp / lDat
Insp. Date 
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DATA SHEET 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 P1 f- 14 or 16 

B P2 14 or 16 

C P3 _____ 14 or 16 

D P4 14 or 16 

E P5 14 or 16 

Insp. Date
 

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

Proton 6 2046 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count
 

A -El , 7 2032 or 2048 

A E2 2032 or 2048 

C E3 " ____-2- 2032 or 2048 
D "E4 At! ".2032 or 2048 

E P6 2 tZ- 2032 or 2048 

Insp. Date
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DATA SHEET 2 (Cont.)
 

(31) Proton I, Proton 2, Proton 3, Proton 4, and Proton 5
 

2046 pulse data accumulation test
 

EPS Measured Acceptable 
Channel Threshold Count Count 

A P1 20 :3 - 2032 or 2048 

B P2 2- 2032 or 2048 

C P3 o3"- 2032 or 2048 

D P4 _ o 3 Z- 2032 or 2048 

E 2 7' 2032 or 2048 

Insp. Date
 

(33) 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 C9 260,096 or 262,144 

B E2 - , 09 260,096 or 262,144 

C E3 2/rp c 260,096 or 262,144 

D E4 0 0 260,096 or 262,144 

E P6 f 260,096 or 262,144 

Insp. Date
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DATA SHEET 2 (Cant.) 

(34) 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 P1 260,096 or 262,144 

B P2 2 260,096 or 262,144 

C P3 (_ 260,096 or 262,144 

D P4 260,096 or 262,144 

E P6 z4Qfl2C 260,096 or 262,144 

Insp. te 

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

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

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A .. El 33,qZ 3,z 33,292,288 or 0 

E2 37.rZ &.433,292,288 or 0 

C E3 -33, Z 2.-? 33t292,288 or 0 

D E4 T34 __ 33,292,288 or 0 

E P6 wyi 33,292,288 or 0 

Insn. Date
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(37) 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 ? 21 z0'63,29 2,288 or 0 

B P2 ) 33,292,288 or 0 

C P3 Q 33,292,288 or 0 

D P4 T Z 2 33,292,288 or 0 

E P5 Q 33,292,288 or 0 

Insp. D
 

(54) Visual Inspection.
 

Insp. Date
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Appendix B
 

Qualification Test Procedure with Data Sheets EPS-530
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QUALIFICATION TEST PROCEDURE
 

1. OBJECTIVES AND REQUIREMENTS
 

1.1 OBJECTIVE
 

The objective of this test is to verify the operational
 

integrity of the Electran-Proton Spectrometer--(EPS). The 

test will be conducted on the completed EPS, therefore, the
 

acceptance tests, (EPS Acceptance Test Procedure, LEC
 

Document A EPS-489) will be conducted on the EPS prior to
 

the start of this test.
 

1.2 ENVIRONAENTAL TEST REQUIREMENTS 

The following environmental tests required by the End Item 

Specification and the Interface Control Documents wiil be 

conducted at the various NASA/ISC test facilities in
 

accordance with the EPS Contract NAS 9-11373. The tests
 

will be conducted in the sequence beiow, however, -tis 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
 

2 Thermal Vacuum
 

3 Vibration 

4 Shock
 

5 EMC
 

6 Acoustic
 

7 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 thoroughly
 

exercised during the test.
 

The Bench Test Equipment (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) (39106424)
 

Power Design 2005 Power Supply S/N 7 3/3
 

2
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2. Thermal Vacuum 

Thermal/Vacuum Chamber (Chamber 'N') 	 ( /V Facility 
j Bldg. 33,Test Fixture. 


NTASA/,1SC
 

3. Vibration
 

GVL Control System
 

249 Shaker Vibration Facility
 

Dual 310 Slideplate Bldg. 49, NASA/MSC
 

Fixture V6-1-116
 

4. Shock
 

GVL Control System Vibration Facility
 

Fixture V6-1-116 Bldg. 49, NASA/SC
 

Stand SEC39107541
 

5. EMC
 

Stand SEC39107541 	 Test Facility
 

Bldg. 14, NASA/MSC
 

6. Acoustic
 

Reverberent 	Chambers Test Facility 

Bldg. 262, NASA/MSC 

7. Humidity 

Humidity-Temperature Chamber ) Test Facility 

and associated equipment / Bldg. 15, NASA/MSC 

Humidity Test Connector
 

SEC39107561-301
 

Stand SEC39107541.
 

-3 
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1.4 TEST ENVIRONMENT AND SPECIFICATION
 

1. Functional
 

Prior to any environmental test, and subsequent 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 environmental exposure.
 

2. Thermal Vacuun
 

The following 	test cases will be conducted, * 

(a) operating 	- Cold B angle = ±73 1/2' 

(b) 	Standby - Cold (heater B angle = ±73 1/20
 

power only)
 

(c) Operating 	- Hot B angle = 0*
 

(d) Predocking, power off Direct sun exposure
 

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

facility use.
 

Boundary conditions for the above test cases are shown in
 

Figure 1. Temperature and limits of the detectors and elec­

tronics 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 	requirements called for in Figure 1.
 

4
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3. Vibration
 

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

•Sweep rate: 3 octaves/min.
 

(Applicable to all 3 axes of the instrument.) 

Random: 

R Axis
 

Max q and liftoff simulation
 

20 to 175 Hz + .9dB/octave increase
 

175 to 350 Hz 6.0 g 2/Hz
 

350 to 2000 Hz - 3 dB/octave decrease
 

Transonic/Mach . simulation 

20 to 175 Hz + 9 dB/octave increase
 

175 to 350 Hz 10.0 g2/Hz
 

350 to 2000 Hz - 3 dB/octave decrease
 

X Axis
 

20 - 75 Hz @ 6 dB/oct increasing
 

75 - 175 Hz - .085 g2/Hz
 

175 - 300 Hz - 6 dB/oct increasing
 

300 - 1000 Hz - .25 g2 /Hz
 

1000 - 2000 Ilz - 6 dB/oct
 

T Axis
 

20 - 100 Hz @ 6 dB/oct increasing
 

100 - 440 Hz - .04 g2/Hz
 

440 - 600 Hz - 19 dB/oct increasing
 

600 - 900 Hz - .30 g2/Hz
 

900 - 2000 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 X and T axes; 80 seconds at
 

nominal level plus 10 seconds at 4 dB above nominal.
 

All tests shall be performed under the prevailing laboratory
 

conditions.
 

The tolerances on the test conditions shall be:
 

(a) 	The test tolerances for equalization bursts at any
 

level are 2 dB above full levels from 20 to 1000 Hz
 

and 4 dB above full levels from 1000 to 2000 Hz.
 

There are no minimim tolerance-requirements0
 

The 	test tolerances for full level test runs are
 

±2 dB from 20 to 1000 Hz and ±4 dB from 1000 to
 

2000 Hz.
 

-(b) 


(c) 	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 console meter).
 

(d) 	Compliance with the tolerance shall be verified by
 

analysis of the input spectrum.
 

(e) 	Three separate exceedances whose bandwidth is less
 

than that of the shaping filter (up to 25 Hz) or
 

less than 5% of the center frequency, whichever is
 

larger, are acceptable.
 

(f) 	Reductions below tolerance, whose bandwidth is
 

less than that of the shaping filter (up to 25 Hz
 

are acceptable, provided the maximum capability of
 

the 	shaker system has been used.
 

6
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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 M104-02120­ 43 4). 

(b) MIL7 STD-810B, Method 516.1, Procedure V. 

Test (a) consists of subjecting the test artrcle 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 lift one edge of the base
 

four inches and allow the unit to drop back freely to the
 

horizontal bench top. Repeat using the other three edges
 

as pivot points for a total of four drops. Functionally
 

test unit and compare with previous test results. Figure 5
 

shows test arrangement for Procedure V.
 

5. EMC
 

The EMC test will be conducted in accordance with Qualifi­

cation Procedure for Electromagnetic Interference and
 

Susceptibility Tests, Skylab Electron-Proton Spectrometer,
 

EMC-P-EBS-003, and North American Rockwell !CD
 

M 104-02057-234.
 



EPS-503
 

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 ievels shall be as shown in Figure 6 

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

+ 10 seconds of exposure -to the 'transonicbiuffeting 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-STD-810B. Method 507,
 

Procedure 1, except that the minimum temperature shall be
 

680F and the maximum temperature shall be 1201F. 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 ambient to 1200F 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 temperature to 68'F
 

and 850 or greater relative.humidity. 

(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) Functionally operate test unit at ambient conditions 

and compare with previous results. 

1.5 FAILURE REPORTS
 

All failures will be reported in compliance with paragraph
 

A A A I nlZ ugw-r).59..449 

9
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2. TEST PROCEDURE
 

2.1 FUNCTIONAL TEST
 

2.1.1 	Turn OFF all EPS power at the BTE.
 

2.1.2 	 Connect the EPS_ to BTE as shown in Figure 7.. 

Place the BTE output power voltage level selection2.1.3 


switch in the medium position.
 

the Heater Power Switch to ON and verify that the2.1.4 	 Turn 
Record 	actual voltage.
output voltage is +27.5 ± 0.5 Vdc. 


Record the EPS Heater input current on the data sheet.
2.1.5 


current is within the acceptance limits
Verify that this 


given on the data sheet.
 

2.1.6 	Turn the Electronics Power Switch to ON and verify
 

Record actual voltage.
that the output voltage is 27.5 ± 0.5 Vdc. 


2.1.7 	 Record the EPS Electronics input- current on the data
 

Verify that this current-is within the acceptance
sheet. 


limits 	given on the data sheet.
 

CAUTION
 

Do not apply Detector Bias when Detector PlateTemperature
 

if Detector Plate Tempera-
Monitor indicates 251C or higher. 


ture reaches 250C. remove Detector Bias if applied. Detector
 

Bias applied above 251C may damage detectors. CAUTION does
 

not apply when diodes are installed in place of detectors.
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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 SPS Detector Bias Current on the data
 

-sheet. 	Verify that this current is within the acceptance
 

limits given on the data sheet.
 

2.1.10 Activate the BTE controller and display. Select the
 

Housekeeping Format.
 

2.1.11 Sequentially apply external reference voltage values
 

given in the data sheet using the ADC External Reference
 

Supply. Record on the data sheet the electrical unit
 

value of the +350 V monitor as displayed by the BTE for
 

each 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 BTE.
 

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 sheet.
 

2.1.14 Place the BTE output power voltage level selection
 

switch in the low position. Verify the Heater, Electronics
 

and Detector Bias output voltages are +25.0 ± 0.5 Vdc.
 

Record actual values.
 

ii 



EPS-503
 

2.1.15 Record the values of the EPS input currents and
 

verify that these values .are within the acceptance limits
 

given-in the data sheet.
 

2.1.16 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 sheet. 

2.1.17 Place the BTE output voltage switch in the high
 

position. Verify that the Heater, Electronics, and the
 

Detector Bias output voltages are +30.0'± 0.5 Vdc.
 

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.
 

2.1.19 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 tie
 

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 Monitor as
 

displayed on the BTEBin engineering units. Verify that
 

the recorded values are within the acceptance limits given
 

in the data sheet. During Thermal Vacuum Tests, this step
 

for information only.
 

3.2
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2.1.21 If the engineering unit value of the Detector Plate
 

Temperature Monitor measured in step 2.1.20 is within the
 

limits -501C to +250C record the values of each of the
 

Detector Leakage Current Monitors as displayed on the BTE
 

in engineering units. Verify that the recorded values are 

within the acceptance limits given in the data sheet.
 

2.1.22 If the engineering unit value of the Detector Plate
 

Temperature Monitor measured in step 2.1.20 is within the 

limits -50'C to +250C record the values of each of the 
Detector Resolution Monitors as displayed on the BTE in 

engineering units. Verify that the recorded values are
 

within the acceptance limits given in the data sheet.
 

2.1.23 Place the Detector Bias Voltage switch of the BTE
 

to OFF.
 

2.1.24 Place 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 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 6 channels on the data sheet. Verify that these
 
values are within acceptance limits given on the data sheet.
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2.1.26 Place the Burst Generator amplitude selection switch
 

in the Plr P2, P31 P4, P5 position. For a complete burst
 

cycle record. the value of the information accumulated by 

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

chanhels on the data sheet. Verify that these values are
 

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 6 channels on the data sheet. Verify that these
 

values are within acceptance limits given on the data sheet.
 

2.1.29 Place the Burst Generator amplitude selection switch
 

in the P1, P2, P3, P4, P5 position.' For a complete burst
 

cycle record the value of the information accumulated by
 

the BPS 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".1.30 Change the BTE Burst Length to 262,142 pulses and
 

the Svnc Pulse Rate to 1 pulse/A seconds.
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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 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.
 

2.1.32 Place the Burst'Generator amplitude selection switch
 

in the P1, 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/16 seconds.
 

2.1.34 Place the Burst Generator amplitude selection stitch
 

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 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 value of the information accumulated by
 

the EPS Proton !, 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.
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2.1.36 Perform a visual inspection for obvious damage 
such as dents, cracks, scratches, chipped paint, and loose 

screws. 

2.2 THEMhAL/VACUUM TEST 

t/2.2.1 Upon completioYTof steps 2.1.1 th-.rugI 2.1.36, move the 

the test article and DTIE to vacuum chaihber facility of 
Building 33, NASA/MSC. 

2.2.2 Prepare vacuum chamber and test fixture for thermal/
 

vacuum testing of the EPS.
 

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

through connector.
 

&Z72.2.4 Turn off all power to' test fixture (environmental 
simulation power) by unplugging at wall socket. Connect 

BTE to feed-through connector.
 

V2.2.5 Perform a functional test steps 2.1.3 thru 2.1.35.
 

/ 2.2.6 Close chamber door and pump down. (Vacuum to be 
better than 1 x 10-6 Torr).
 

" 2.2.7 Provide suitable power to the test fixture lamps, 

skin and cavity to give boundary conditions for test 
case 1 (operating - cold orbit. See Figure 1). 

16
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x 	 2.2.8 Place the BTE output power voltage level selection 

switch in the 'IMedium' position. 

2.2.9 Turn the Electronics Power Switch of the BTE to 'ON'.
 

-	 2.2.10 Turn the Heater Power Switch-of the BTE to rONT. 

S2.2-:11 Turn the Detector Bias Switch of--theCBTE to 'ON'. 

2.2.12 Activate the BTE controller and display. Select
 

the housekeeping format.
 

tZ2.2.13 Record the values of the Package Temperature Monitor
 

and the Detector Plate Temperature Monitor, 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 

1.51C (31F) 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.)
 

r2.2.15 Repeat steps 2.1.4 through 2.1.35.
 

/ 	 2.2.16 Return BTE to housekeeping mode. 

2.2.17 Turn the Electronics Power Switch of BTE to 'OFF.
 

17
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/ 2.2.18 Turn the Detector Bias Switch of the BTE to 'OFF'. 

Test article is now in test case 2 (Heater power only - cold 

orbit, see Figure 1). Monitoring of Package Temperature and 

Detector Plate Temperature is achieved by turning Electronics 

Power Switch of the BTE to 'ON', allowing housekeeping data to 

stabilize (2 cycles istsuffiient) and the._Ureturning the 

Electronics Power Switch to the 'OFF' position. BTE console
 

will continue to display housekeeping data from the period
 

of operation.
 

v 2.2.19 Repeat step 2.2.13. 

/ 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 mode.
 

'v2.2.23 Set fixture lamps, skin and cavity to give boundiry
 

conditions for test case 3 (operating - hot orbit, See Figure 1).
 

, 2.2.24 Place BTE: 

(a) Electronics Power Switch - 'ON' 
(b) Detector Bias Switch - 'ON' 

(c) Heater Power Switch - 'ON' 
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'2.2.25 Repeat step 2.2.13.
 

-2.2.26 Repeat step 2.2.14.
 

-'2.2.27 Repeat steps 2.1.4 through 2.1.35.
 

,2.2.28 Set fixture lamps, skin and cavity to give boundary
 

conditions for test case 4. (See Figure-l.)
 

,'2.2.29 Turn BTE:
 

(a) Electronics Power Switch to 'OFF'
 

(b) Heater Power Switch ot 'ON'
 

(c) 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 Plate Temperature is achieved by turning Electronics
 

Power Switch of the BTE to 'ON', allowing housekeeping data 

to stabilize (2 cycles is sufficient) and then returning
 

the Electronics Power Switch to the 'OFF' position. BTE
 

console will continue to display housekeeping data from the
 

period of operation.
 

2.2.30 Repeat step 2.2.13.
 

V2.2.31 Repeat step 2.2.14.
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A 
2.2.32 Return vacuum chamber to ambient temperature 

and pressure.
 

2.3 FUNCTIONAL 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. (Wote: If less
 

than one week has passed since Functional Test 2.3, this
 

test may be omitted.)
 

2.4.2 Take test article to vibration facility, Building 49,
 

NASA/MSC.
 

2.4.3 Prepare the GV 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 (see
 

Figure 8 for spectrum).
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2.4.6 *Install test article on vibration fixture, using
 

P/N SbC39107458-001, SDC39107458-002, and 10-32UNF x 3/4 long
 

skt. hd. cap screw (as shown in Figure 9). Screws to be
 

installed to a torque of 56 ± 1 lbs-ins.
 

2.4.7 txpose the test article to the sinusoidal sweep
 

(5-35-5 Hz at .25g peak,sweep at 3 octave min.)_
 

,2.4.8 	Expose the test article to the max q and liftoff
 

random vibration spectrum for 80 seconds plus 10 seconds of
 

Mach 1 random vibration spectrum (total exposure = 90 seconds
 

2.4.9 Remove test article from fixture.
 

2.4.10 Repeat steps 2.1.1 through 2.1.35.
 

2.4.11 Remove fixture from 249 shaker,.move to dual 330
 

slideplate, mount and orient for 'X' axis excitation
 

(see Figure 10).
 

2.4.12 Shape the 'X' axis spectrum (see Figure 11
 

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.
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2.4.17 	 Re-orient test fixture for 'T Axis excitation. 

(See Figure 10) 

2.4.18 Shape the 'T' Axis spectrum (see Figure 12 for
 

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 IT' Axis excitation.
 

2.4.22 Repeat step 2.4.9.
 

2.4.23 Return test article to Beta Building.
 

2.5 FUNCTIONAL TEST
 

Repeat steps 2.1.1 through 2.1.36.
 

2.6 SHOCK
 

2.6.1 Repeat steps 2.1.1 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 Mount the vibration fixture V6-I-116 on the 249
 

shaker.
 

2.6.5 Shape shock pulse to produce the response spectrum
 

of Figure 4.
 

2.6.6 Repeat step 2.4.6.
 

2.6.7 Expose the test article to the shock pulse in the +R
 

and -R axis.
 

2.6.8 Repeat step 2.4.9,
 

2.6.9 Orient fixture and test item for 'XI Axis excitation,
 

on 310 slideplate.
 

2.6.10 Repeat step 2.6.5.
 

2.6.11 Repeat step 2.4.6.
 

2.6.12 Repeat step 2.6.7 for +X and -X axis.
 

2.6.13 Repeat step 2.4.9.
 

2.6.14 Repeat step 2.4.17.
 

2.6.15 Repeat step 2.4.6.
 

2.6.16 Repeat step 2.6.7 for +T and -T axis.
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2.6.17 Remove test article from test fixture.
 

2.6.18 Perform visual inspection of th6 end item for
 

obvious da-mage such as dents, cracks, scratchaes1 chipped
 

paint, and loose screws.
 

2.6.19 Place EPS in servicing stand as showrn in Figure 5.
 

Secure to the stand in eight places with hardware shown
 

in Figure 9.
 

2.6.20 Place EPS on wooden 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 FUNCTIONAL 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 proper instrument operation
 

is required prior to EMC Testing. Repeat steps 2.1.1 through
 

2.1.36.
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2.8.2 Perform EMC testing as per NASA Document EIMC-P-EB8­

003, Qualification Procedure for Electromagnetic Interference
 

and Susceptibility , Skylab Blectron/Proton Spectro­

meter. 

Note v Since the-l0perating Temperature requirements for 

the EPS cannot be met during EMC testing (i.e., when the
 

Detector Plate Temperature is greater than 250C, all
 

detector power is removed from the EPS), then the definitior
 

of susceptibility as given in Paragraph 5'0 of EMC-P-EB8-002
 

may not be valid. During Ei4C 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 BPS is not susceptible
 

to the RP stimulus. 

2.9 FUNCTIONAL TEST 

After completion of all EMT testing, a demonstration of
 

proper instrument operation is required.
 

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 anechdic chamber to provide sound pressure
 

levels of Figure 67.
 

2.10.4 Install test article in test chamber.
 

2.10.5 Subject the BPS to a sweep of from 25 to 8000 cps
 

at the sound pressure levels specified in Figure 6.
 

Subject the instrument to the specified sweep for a
 

period of 80 + 10 seconds for each of the orthogonal
 

axes of the instrument. If the test facility permits
 

exposure of all sides simultaneously, the total test time
 

may be limited to 80 seconds plus 10 seconds of transonic
 

buffeting.
 

2.10.6 Remove test article from chamber,
 

2.10.7 Return to Beta Building
 

2.11 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.)
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2.12 2 Install potted dumy plug (SEC39107561-301) in
 

connector. Mount EPS in stand SEC3910'741. 

2.12.3 Take test article to Test Facility.
 

2.12.4 Place test article in test chambet. Prior to 

starting cycling, the internal chamber temperature shall 

be at standard amnient with uncontrolled huidity. 

2.12.5 Gradually raise internal chamber termperature to
 

48.90C (1200F) and the relative humidity to 95% over a
 

period of 2 hours.
 

2.12.6 Maintain conditions of step 2.12.5 for not less
 

than 6 hours.
 

2.12.7 Maintain 85%, or greater, relative humiditv and
 

reduce internal chamber temperature in 16 hours to 200C ± 100C 

(680F). 

2.12.8 Repeat steps 2.12.5 thru 2.12.7 for 5 cycles (not
 

less than 120 hours). Figure 13 is an outline of the
 

humidity cycle for ,this procedure.
 

2.12.9 Rem6v.e the test article from the chamber and allow 

the test article to return to 20'C ± 10'C. 
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2.12.10 Within one hour of test completion, perform a
 

visual inspection for obvious damage such as dents, cracksi
 

scratches, chipped.paint1 and loose screws.
 

2.12.11 Return test article to Beta Building.
 

2.13 FUNCTIONAL TEST
 

Repeat steps 2.1.1 to 2.1.35 eight hours after completion
 

of the humidity test.
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Test Instrument Power Simulated Hot Absorbed Heat Boundary Temp. 

Case Mode 6 Angle or Flux(BTU/Hr-Ft ) (OF) 
Cold Top Sides Skin Cavity 

1 Operating 	 Electronics ±73 1/2' Cold 18.2 13.9 -75 0
 
and Heaters
 

2 Standby 	 Heater Only ±73 1/20 Cold 18.2 13.9 -75 0 

3 Operating Electronics 0 Not 33.8 16.0 -23 75
 
Only
 

4 Pre-Docking 	None ±73 1/20 Hot 128 13.9 250 75
 

Fighre 1 Thermal/Vac. Test Parameters
 

cn
 

(.1 



00 

R EFLE CTIVE 

~BOX 

Figure 2 	 BPS The~rmal Test Unit 

Diagram of 'Test Fixcture 
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EPS THERMAL VACUUM TEST LIMITS AND ANALYTICAL PREDICTIONS 

Case 

No. 

i Operating Mode 
15 Watts, 0±73' 

Electronics Temp. (OF) 

Limit Predicted 

-13 Lower 20 

Detector Temp. (OF) 

Limit Predicted 

-58 Lower' -12 

2 Heater Only 
6 Wattsr 5 = ±73* -58 Lower -34 -58 Lower. -52 

3 Operating Mode 
15 Watts, S = 0' 

122 Upper 79 50 Upper 28 

4 Survival - Predock 
No Power, Sun on EPS 
Cavity at 1170F 

150 Upper 75 122 Upper 75 

Figure 3 
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ACOUSTIC ENVIRONMENT
 

1/3 Octave Band Sound Pressure Level
 
1/3 Octave Band dBre 0.0002 uBar
 
Center Frequency Maximum Aerodynamic Transonic
 

Pressure Buffeting
(CPS) ­

143
25 


145
 

147
 

31.5 


40 


148
50 

149
63 


Run to same
150
80 


151 spectrum, but
100 


150 overall level
125 

149 4 dB higher.
160 


148
200 
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Test tolerances:
 

315 


145
400 


500 143 overall level, ±1 dB.
 

630 141 below 40 cps ±6 dB
 

40 - 1000 cps ±1 dB
139
800 


1000 137 above 1000 cps ±20 dB.
 

135
1250 


1600 133
 

131
2000 


129
2500 

127
3150 


125
4000 

123
5000 

121
6300 


118
8000 


161
OVERALL 

Duration: 80 seconds of Max.
 

Aerodynamic Pressure
 
+10 seconds of Transonic
 
Buffeting.
 

Figure 6 - Acoustic Noise 
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TEST ARTICLE 

SCREW, SOC: HD. 
10-32 UNF-2AxT LG. 

(SST)
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EPS-503
 

DATA SHEET 1 (Cont.) 

2.1.6 	 Electronic Power
 

Measured Value Acceptable Value
 
S ..... . .__ +27.5 ± 0.5 Vdc
 

Insp. Date
 

2.1.7 	Medium Voltage Electronics Current
 

Measuxed Value Maximum Value
 

560 mA
 

Insp. Date
 

2.1.8 	Detector Bias
 

Measured Value Acceptable Value
 

+27.5 ± 0.5 Vdc
 

Insp. Date
 

2.1.9 	Medium Voltage Detector Bias Current
 

Measured Value Maximum Value
 

30 mA 

Insp. Date
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DATA SHEET 1 (Cont.)
 

2.1 Medium Voltage ADC Checkout 

Reference 
Input 

Voltage 

Measured 
Electrical 
Unit Output 
Voltage 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.001 Vdc 

+0.050±0.001 

+01100±0.001 

+1.000±0.001 

+2.000±0.001 

+3.000±0.001 

+4.000±0.001 

+4.90010.001 

Vdc +0.025±0.010 Vdc 

0.050±0.010 

0.100±0.010 

1.000±0.010 

2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0.020 

Insp. Date 



DATA SITEET 1 (Cont.) 

2.1.13 Medium Voltage Housekeeping Parameter Checkout 

Measured Acceptable 
Prime Engineering Engineering 

Parameter Frame Unit Output Unit Value 

+SV Monitor A Vdc +5.00±0.25 Vdc 

+8V Monitor A -O,10±0.15 

-SV Monitor A -8o15±0.15 
+25V Monitor A +25.50±0.75 

+350V Monitor A +350.±15. 

-15V Monitor A -15.0o10 

-SV Monitor A -5.25±0.25 

Disc Ref Mon. A +3.00±0.02 

+5V Monitor B +5.00±0.25 

+SV Monitor B +8,1050,15 

-SV 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 Monitor B -5.25±0.25 

Disc Ref Mon. B +3.000±0.02 

Insp. Date 

2.1.14 Actual Value Acceptable Value 

Heater _+25,0 ± 0.5 Vdc 

Electronics +25.0 ± 0.5 Vdc 

Detector Bias +25.0 ± 0.5 Vdc 

Insp. Date 
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DATA SHEET 1 (Cont.)
 

2.1'15 Low Voltage Current Consumption
 

Current Sink Measured Current Acceptable Value 

Heater mA 10 ± 5 mA 

Electronics < 560 

Detector Bias < 30 

Insp. Date 

2.1.16 Low Voltage Housekeeping Checkout 

Measured 
Prime Engineering Acceptable 

Parameter Frame Unit Output Value 

+5V Monitor A Vdc +5.0050.25 Vdc 

+8V 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 Monitor A -15.0±1.0 

-5V Monitor A -5.25±0.25 

Disc Ref Mon. A +3.00±0.02 

+5V Monitor B +5.00±0.25 

+SV 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 Monitor B -5.25±0.25 

Disc Ref Mon. B _ +3.00±0.02 

Insp. Date
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EPS-503
 

DATA SHEET 1 (Cont.) 

2.1.17 

Heater 

Electronics 

Detector Bias 

AcLual Value Acceptable Value 

+30.0 ± 0.5 Vde 

+30.0 ± 0.5 Vdc 

+30.0 ± 0.5 Vdc 

Insp. Date 

2.1.18 High Voltage Current Consumption 

Current Sink 

Heater 

Electronics 

Detector Bias 

Actual Value 

_ 

Acceptable Value 

mA 10 ± 5 MA 

< 560 

< 30 

Insp. Date 
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DATA SHEET I (Cont.) 

2.1.19 High Voltage Housekeeping Checkout 

Parameter 
Prime 
Frame 

Measured 
Engineering 
Unit Output 

Acceptable
Value 

+5V Monitor A Vdc +5.00±0.25 Vdc 

+SV Monitor A .+8.10±0.15 

-SV Monitor A -8.15±0.15 

+25V Monitor A +25.50±0.75 

+350V Monitor A +350.±15. 

-isV Monitor A -15.0±1.0 

-5V Monitor A -5.25±0.25 

Disc Ref Mon. A +3.000.02 

+5V Monitor B +5.00±0.25 

+8V Monitor B +8.10±0.15 

-8V Monitor B -8.15±0.15 

+25V Monitor B +25.50±0.75 

+350V Monitor B +350.±15. 

-15V Monitor B -15.0±.0 

-5V Monitor B -5.25±0.25 

Disc Ref Mon. B +3.00±0.02 

]nsp. Date 
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DATA SHEET I (Cont.)
 

2.1.20 Temperature Measurement 

.Prime Measured Acceptable
 
Frame Value LimitsParameter 

Package Temperature Monitor A _ __C 500F to 1180F = 
100C to 480C
 

Package Temperature Monitor B 

Detector Plate Temperature A
 

Monitor
 

Detector Plate Temperature B
 

Monitor
 

Insp. Date
 

2.1.21 Detector Leakage Current Test
 

Measured MaximuRI 
EPS Engineering Acceptable 

Channel Unit Output Value 

A ________ A 1.0 pA 

B 2.0 pA 

2.0 VAC 

D _2.0 A 

E 2.0 A 

Insp. Date
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EPS-503
 

DATA SHEET 1 (Wont.) 

2.1.22 Detector Resolution Test
 

Measured 	 Maximum 
BPS Engineering Acceptable
 

Channel Unit Output Value
 

A keV 5O. keV 

-B 50. keV 

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 Acceptable
 
Channel Threshold Count Count
 

A El 14 or 16 

B E2 14 or 16 

C E3 14 or 16 

D E4 14 or 16 

E P6 14 or 16 

Insp. Date
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DATA SHEET 1 (Cont.)
 

2.1.26 Proton If Proton 2, 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 14 or 16 

C P3 14 or 16 

D P4 14 or 16 

E P5 14 or 16 

Insp. Date
 

2.1.28 	Electron i, 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
 

51
 



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 Pi1 2032 or 2048
 

B P2 2032 or 2048
 

C ?3 2032 or 2048
 

D 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 t.ZGQLA.p2rnlse data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A El 260,096 or 262,144 

B E2 260,096 or 2621144 

C E3 260,096 or 262,144 

D E4 _260,096 or 262,144 

E P6 260,096 or 262,144 

Insp. Date
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DATA SHEET 1 (Cont.)
 

2.1.32 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 Pi 260,096 or 262,144 

B P2 260,096 or 262,144 

C P3 260,096 or 262,144 

D P4 260,096 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 33,554t430 pulse data accumulation test.
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A El 33,292,288 or 0 

B E2 33,292,288 or 0 

C E3 33,292,288 or 0 

D -E4 33,292,288 or 0 

E P6 33,292,288 or 0 

nsp. Date
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DATA SHEET I (Cont.) 

2.1.35 Proton It Proton 2, Proton 3r Proton 4 and Proton 5
 

33,554,430 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count Count 

A P1 33,292,288 or 0 

B P2 33,292,288 or 0 

C P3 33,292,288 or 0 

D P4 33,292,288 or 0 

B P5 33,292,288 or 0 

Insp. Date
 

2.1.36 Visual inspection
 

Insp. Date
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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
 

k\ 2/-772 t(­__-__.I 


Insp. Date
 

2.2.2 Prepare chamber and test fixture
 

- 7Z _C_-_-"_- f- 2/i j 
Insp. Date
 

2.2.3 Install test article
 

Insp. Date
 

2.2.4 Connect BTE
 

~at -70617 0 
Insp. Date
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DATA SHEET 2 (Cont.) 

2.1.4 Heater Power 

Measured Value 

7,+27.5 

Acceptable Value 

± 0.5 VdcALIP-. .1 -
Insp. Date 

t-­-I 

2.1.5 Medium Voltage Heater Current. 

Measured Value Acceptable Value 
., .. .. '.. .. 10 55 mA 

Insp. Date 
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EPS-503
 

DATA SHEET 2 (Cont.)
 

2.1. 6 	Electronic Power
 

Measured Vaiue Acceptable Value 

- _ . ___ +27,5 ±'0.5 Vdc 

InspX Date
 

2.1.7 	Medium Voltage Electronics Current
 

Measured Value Maximum Value 

..5 560 mA 

Insp. Date
 

2.1.8 	 Detector Bias 

Measured Value Acceptable Value 

& F I-	 +27.5 ± 0.5 -Va 

Insp. Date
 

2.1.9 	Medium Voltage Detector Bias Current
 

Measured Value Maximum Value
 

Insp. Date
 

57
 



EPS-503
 

DATA SUEET 2 (Cont.) 

2.1.11 Medium Voltage ADC Checkout 

Reference 
Input 

Voltage 

+0.025±0c001 

+0.050±0.001 

+0.100±0.001 

+1.000±0.001 

+2.000±0.001 

+3.000±0.001 

+4,000±0.00l 

+4.900±0.o01 

Measured 
Electrical 
Unit Output 
Voltage 

2- 4 
C 

- -o 2'7 

, ) 7 

_ 1 

Z., 9-2% 

g.7 

. 

Vdc 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.010 Vdc 

0.050±0.010 

0.100±0.010 

1.000±0°.10 

2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0°020 

Insp. Date 



DATA SHEET 2 (Cont.)
 

2.1.13 Ldiu m Voltage Housekeeping Parameter Checkout 

Parameter 
Prime 
Frame 

Measured 
Engineering 
Unit Output 

Acceptable 
Engineering 
Unit Value 

+5V Monitor 

+8V Monitor 

-8V Monitor 

+25V Monitor 

+350V Monitor 

-15V Monitor 

A 

A 

A 

A 

A 

A 

_______,_Vdc 

U . 

-

2f,j. 4L_ 

it a. 

+5o00±0.25 Vdc 

+io.as 

-8.15±0.15 

+25.50±0.75 

+350.-±15. 

+ .15. -0 ±I. K 

-

c ci? 

-

-5V Monitor 

Disc Ref Mon. 

+5V Monitor 

+8v Monitor-8V Monitor 
+25V-Monitor 

A 

A' 

B 

B13--: 
B _ 

Ct 1% 1 

<,15.i. 

-5.25±0 25 

+3.00±0.02 

+5.00±0.25 

+8.10.0.15-.-. S 
+25.50±0.75 

7 

+350V Monitor 

-1SV Monitor 

-SV Monitor 

-DiscRef Mon. 

B 

B 

B 

- _.______ 

?-/___ 
-

J-
. +350.+5SX 

--- -zi. 0 
-.-5.250.25 

+3.000t0,02 

Insp. Date 

2.1.14 Actual Value Acceptable Value 

Heater 

Electronics 

Detector Dias

/I.%C,1 
_ 

-

-__/_ 

_ __ 

+25.0 

+25.0 

+25.0 

± 0.5-Vdc 

± 0.5 Vdc 

± 0,5 Vdc 

71 

insp.
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DATA SHEET 2 (Cont.) 

2.1.15 Low Voltage Current Consumption 

Current Sink, Measured Current Acceptable Value 

Heater 

Electronics 

Detector Bias 

--

____, 

-7 

mA 10 ± 5 mA 

<_--< 560 

<"30, 

'c'~Insp.Date 

2.1.16 Low Voltage Housekeeping Checkout 

Parameter 
Prime 
Frame 

Measured 
Engineering 
Unit Output 

Acceptable 
Value 

+5V Monitor 

+8V Monitor 

-8V Monitor 

+25V Monitor 

+350 V Monitor 

-15V Monitor 
-5V Monitor 

Disc Ref Mon. 
+5V Monitor 

+BV Monitor 

-8y Monitor 

+25V Monitor 

+350v Monitor 

-15V Monitor 

-5V Monitor 

Disc Ref Mon. 

A 

A 

A-

A 

A 

A 

A 

A 

B 

B 

B-

B 

B 

B 

B 

B 

§Vdc 
_ 33 

__ ,- _, 

__ . 

,/6 ct 
.i/ _ 

.iML 
C-- iZi 

, , 

-
ZS3j 1 %1 

Z-

/r. 
D D"_ _ 7 

_ . )#2 

+5.00±0.25 Vdc 

+8.10±0.15 

-8.15±0.15 

+25.50±0.75 

+_°!.350,±15. -
15.0±i.0 

-5.25±0.25 

+3.00±0,02 

+5.00±0.25 

+8oo. 

8.501 

+25.5Oo.7/5 

+350.±15. 

0+0-5.0±a. -

-5.25±0.25 

+3.00±0.02 

,,5 

I? 

Insp. 6 
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3M'S 0 3
 

DATA SHEET 2 (Cont.) 

2.1.17 Actual Value Acceptable Value 

+
"Heater 7-9, +30.0 0.5 Vdc 

Electrohics 2+30.0 0. 5 Vdc 

Detector Bias +30.0 ± 0.5 Vdc 

Insp. Date 

2.1.18 High Voltage Current Consumption
 

Current Sink Actual Value Acceptable Value
 

Heater -7 mA 10 ± 5 MA1 

Electronics < 560 

Detector Bias ... < 30 

- ". ,Al / - /-7t__ _ 

Insp. Date 
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EPS-503
 

DATA SHEET 2 (Cont.) 

2.1.19 High Voltage Housekeeping Checkout 

Parameter 
Prime 
Frame 

Measured 
Engineering 
Unit Output 

Acceptable 
Value 

+5V Monitor A _ / Vdc +5.00±0.25 Vdc 

+8V Monitor A - +8.10+0.15 

-SV Monitor A . 0-iI5 . -8.15±0.15 

+25V Monitor A 2 5', 67 +25.50±0.75 

+350V Monitor A Z +350.±15. --­ j 
-5V Monitor A -Ki5? K0 

- V Monitor A - -5.25±0.25 \ 

Disc Ref Mon. A 2. %, +3.00±0.02 

+SV Monitor B ________ +5.00±0.25 

+8V Monitor B g, 1- +8.10±+0.15 

-Bv Monitor B - -8.15±o.15 

+25V Monitor B _ ___ _ +25.50±0.75 
+350V Monitor B 2 i + +350.±15 . 

-15V Monitor B Z Iq -:15.0±1.0 

-5V Monitor B t -5.25±0.25 

Disc Ref Mon. B , +3.00±0.02 

insp. Date 
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DATA SHEET 2 (Cont.)
 

2.1-20 Temperature Measurement
 

Prime Measured
 
Parameter Frame - Value
 

'Package Temperature Monitor A 3 1. *? 0 C
 

Package Temperature Monitor B / ISL. 

Detector Plate Temperature A 2 7. 2 '7 
Monitor
 

Detector Plate Temperature B 27,17
 
Monitor
 

_ - -7Z 
Insp. Date
 

2.121 -Detector Leakage Current Test
 

Measured 
 Maximum
 
EPS Engineering Acceptable


Channel Unit Output Value
 

A VA 1.*0 p1A 

B 2.0 pA 
c °< _____ 2.0 ?A 

D- ~ 7 cy____ 2.0 pA 

4 1 "2 / 

Ihsp. Date
 

-63
 



_____ 

DATA SHEET 2 (Cont.)
 

2.1.22 Detector Resolution Test
 

Measured Maximum
 
EPS Engineering Acceptable
 

Channel Unit Output Value
 

keY -50. keY 

_D_"f- 50. key
i~i&50. key 

50. keV
 

(I 

InsD. 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 E2 14 or 16 

C E3 14 or 16 

D E4 ____ 14 or 16 

B P6 __i- 14 or 1G 

-2/-7/ 
Insp. Date
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DATA SHEET 2 (Cont.)
 

2.1.26 	Proton 1, Proton 2, Proton J, Proton 4, and Proton S.
 

14 pulse data accumulation test
 

EPS- Measured Acceptable
 
Channel Threshold Count Co.unt
 

A P1 /__ 14 or 16 

B P2 _ 14 or 16 

C P3 14 or 16 

D P4 414 or 16 

R P5/1 14 or 16 

Insp. Date
 

2.1.28 	Electron l, Electron 2, Electron 3, Electron 4, and
 

Proton 6 2046 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count 

A El -'.5 2032 or 2048 

A E2 ".6K 2032 or 2048 

C B3 2 S 2032 or 2048 

D E4 2-D3 2- 2032 or 2048 

E" P6 &SK, . 2032 or 2048 

Insp. Date
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DATA SHEET 2 (Cont.)
 

2.1.29 	Proton 1, Proton 2, Proton 31 Proton 4, and Proton 5
 

2046 pulse data.accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A 	 P1 2Cit 2032 or 2048 

P2 Z_ 2 2032 or 2048B 


2032 or 2048
C P3 

D P4 2L 6) -z-- 2032 or 2048 

--- __ 2032 or 2048E 	 P5 


Insp. Date
 

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

Proton 6 262,142 pulse data accumulation test
 

EPS Measure4 Acceptable
 
Count
Channel 	 Threshold Count 


El 	 0 t 260,096 or 262,144
A 

BE2 	 _2O J 260,096 or 262,144 

C E3 - W, & 260,096 or 262,144 

D E4 Z60Y6 260,096 or 262,144 

E P6 J)60r-; 260,096 or 262,144 

Insp. Date
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EPS-503
 

--uA'T'A SHEET 	 2 (Cont.) 

2.1.32 Proton If Proton 2, Proton 3, Proton 4, and Proton 5 

262,142 pulse data accimulation test 

EPS Measured Acceptable 
Channel Threshold Count Count 

A P .Z2 0 L-6 2G0,096 or 262,144 

B P2 t60 ,Y6 260,096 or 262,144 

C P3 '60 69- 260,096 or 262,144 

D P4 .4 ' 6 260,096 or 262,144 

E P6" 26- cq 260,096 or 262,144 

Insp. Date
 

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

313f554143.0 pulse data accunwulation test.Proton 6 


.EPS Measured Acceptable
 

Channel Threshold Count Count
 

A -El ,- 33,292,268 or 0 

B E2 a;" a,,3 33,292,288 or 0 

E3 7-y- ;V;7 33,292,288 or 0C 


D E4 7..,2 33,292,288 or 0
 

E P6 tZ%72K 33,292,288 or 0­

-- .-	 77- .
 
Insp. Date
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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 P1 . -2Zz 33,29228 or 0 

B P2 .2 2_ 33,292,288 or 0 

C P3 LZ __ 33,292,288 or 0 

D P4 55 &9a,:, 33,292,238 or 0 

E P5 3'. ZY5, 2-S 33,292,288 or 0 

___, _ 4-7_ 
Insp. Date
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EPS-503
 

DATA SHTEET 2 (Cont.)
 

2.2.6 Pump down
 

Insp. Date
 

2.2.7 Set test case 1
 

Insp. Date
 

2.2.8 Output Power Voltage Switch to 'Dledium'
 

Insp. Date
 

2.2.9 Electronics Power Switch to 'ON'
 

Insp. Date
 

2.2.10 Heater Power Switch to 'ON'
 

Insp. Date
 

2.2.11 Detector Bias Switch to 'ON1
 

Insp. Date
 

2.2.12 Activate BTE Controller and Display
 

Insp. Date
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EPS-503
 

DATA SHEET 	 2 (Cont.) 

best t2.2.13 Record temperatures 

Elapsed Package Detector Elapsed Package Detector
 

Time Monitor Monitor Time Monitor Monitor
 

pm' Ia 22.7 irn no-6T AA .. <8)ohi; 

o., 	 - c 3-1. -)-Y,/Cg 

0534._ .	 _25. -6 ,t" t.I-,.7... A.4>_. -~S C2.€a 

___" __ _ 	 2, 5-Z .L.,I o 2P . I 73 - , . A's)4. ­

0C7er/-: 17 72 '3o sq -;2, 03 

-6jt, 	 19,/ - 2. 7-7 3 . jHI C. ) 0 
. ... . .i &- 1- •,f.-c.,.O!? 

-//v, 753JL&kz n/L -6c I.zAL 	 3 
Lt. i."- 2V< 'L7' 

Insp. "- Date 

2.2.14 Soak at stabilized temperature
 

Elapsed Package Detector
 
Time Monitor Monitor
 

15-o/11..1-	 3, 12- - $, 

.153t. )2 	 3, 7 ). -1A, 

Insp. Date
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AiEET 2 (Cont.) 

2.1.4 Heater Power 

Measured Value 

. 7, 5Z--

Acceptable Value 

+27.5 ± 0.5 vdc 

Insp. Date 

2.1.5 Medium Voltage Heater Current 

Measured Value Acceptable Value 

206 W-S. 200 - 25 mA 

Insp. Date 
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EPS-5U3
 

DATA SHEET 2 (Cont.) 

2.1.6 Electronic Power 

Measured Value Acceptable Value 

+27.5 ± 0.5 Vdc 

Insp. Date 

2.1.7 Medium Voltage 

Measured Value 

v"-c'e 

Electronics Current 

Maximum Value 

560 mA 

Insp. Date 

2.1.8 Detector Bias 

Measured Value 

7-5 

Acceptable Value 

+27.5 ± 0.5 Vde 

Insp. te 

2.1.9 Medium Voltage Detector Bias Current 

Measured Value Maximum Value 

44K3 30 mA 

,,!-ZA-7 

- Insp. Date 

_ 
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DATA SHEET 2 (Cont.)
 

1.11 Medium Voltage ADC Checkout 

Measured Acceptable
 
Reference Electrical Electrical
 
Input. Unit Output Output Unit 

Voltage Voltage Voltage 
+0.025±0.001 Vdc ,OtZ5___Vdc +0.025±0.010 Vdc 

+0.050±0.001 .04' 0.050±0.010 

+0.100±0.001 ,g9 0.100±0.010 

+1.000±0.001 ,q ' 1.000±0 .010 

+2.000i0.001 , 2.000±0.010
 
+3.000±-0.001 2.96+3.000±0.010
 
-+4.000±0.001 3,91 +4.000±0.015 

+4.900±0.001 9, 7. +4.900±0.020 

Insp. Date
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DATA SHEET 2 (Cont.)
 

2.1.13 Medium Voltage ilousexeeoing Parameter Checkout
 

Prime 
?arameter Frame 


+SV Monitor A 

* +8V Monitor A 

-8V Monitor A 

+25V Monitor A 

+350V Monitor A 

-15V Monitor A 

-SV Monitor A 

Disc Ref Mon. A 

+5V Monitor B 

+sV Monitor B 

-8V Monitor B 

+25V.IMonitor B 

+350V Monitor B 

-15V monitor B 
-5V Monitor B 


Disc Ref Mon. ­

2.1,14 


Heater 


Electronics 


Detector Bias 


'Measured 

Engineering 
Unit Output 


Ca 2-Vdc 


,-t.ak. 
"_-_-_____ 

___, 

-J-15.0±!. 


..­

. 
5 L-_-

Sz 

2$. .
 

L ~~*Ai~±. 
- ,7 3 ?6 

,,J • 


Insp. 


Actual Value 


'3 

2_ t't 


- *25, / 

Xnsp. 


74 

Acceptable
 
Engineering

Unit Value
 

+5.00±0.25 Vdc
 

+8.10±0.15
 

-8.15±0.15
 

+25.50±0.75
 

+350.±15.
 

0
 

5.25±O,25
 

+3.00±0.02
 

+5.00±0.25
 

+8.10±0.15
 

-8.15±0.15
 

+25.50±0.75
 

+350.±15.
 

-5.2±0.25 

+3.000±0.02
 

Date
 

Acceptable Value
 

+25.0 t 0.5 Vdc 

+25.0 ± 0.5 Vdc 

+25.0 ± 0.5 Vdc 

Date
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__ _ 

DATA SIHEET 2 (Cont.)
 

2.1.15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

Heater 

Electronics 

_mA 

_ __ 

180 ± 25 mA 

< 560 

-Detector Bias 2__ < 30
/-29-2/
_ 

Insp. Date
 

2.1.16 Low Voltage Housekeeping Checkout
 

Measured
 
Prime Engineering .Acceptable
 

Parameter Frame Unit Output Value
 

Vdc +5.00±0.25 Vdc
.+5V Monitor A 


+SV,Moni-tor A +8.10±0.15
 

-8V Monitor A .- i. -8.15±0.15
 

+25V Monitor A 2, -. 7 +25.50-:0.75
 

+350 V Monitor A .i5-,'A +350.+15.
 

0--­-15V Monitor A "0+1. 


-5.25±0.25
 -5V Monitor A 


Disc Ref Mon. A +3.00±0.02
 

+5V Monitor B .jpi +5.00±0.25
 

+8V Monitor B +8.10±0.15­

.-8.15±0.15
-8V Monitor B 

+25V Monitor B • +25.50±0.75 .0v 

+350V Monitor B +__"__:.___-+350.±15.
 

-15V Monitor B j- . ; i.-15.0±1.0
 

-5V Monitor B -J, 37. -5.25±0.25
 

Disc Ref Mon. B 2, 99, +3.00±0.02
 

- .
 

Insp. Date
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DATA SHEET 2 (Cont.) 

Acceptable Value
2.1.17 Actual Value 


+30o0 ± 0.5 Vdc
Heater 

+30.0 + 0.5 VdcElectronics 

Detector Bias 3 r +30.0 ± 0.5 Vdc 

Insp.
 

2.1.18 High Voltage Current Consumption
 

Actual Value Acceptable Value
Current Sink 


Heater ________mA 225 ± 25 mA
 

<5 60
Electronics j-- ) 

Detector Bias 20 < 30 

Insp. Date
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EPS-'503
 

DATA SHEET 2 (Cont.)
 

2.1.19 High Voltage Housekeeping Checkout
 

Measured
Prime 

Parameter Frame Engineering Acceptable


Unit Output Value
 

+5V Monitor. A o-_ I Vdc +5.00±0.25 Vdc 
-
+BV Monitor A ___,___ _ +8.10 0.15 

-8V Monitor A .L Z/ -8.15±0.15 

+25V Monitor A -,-+25.50± 5 

+350V Monitor A ,t350.±15. 

-iSV Monitor A - 6 tPAS :t-15.0±I.0 

-5V Monitor A -5.25±0.25 
Disc Ref Mon. A 2 +3.000.02
 

+SV Monitor B +5.00±0.25 

+BV Monitor B Z - +8.10±0.15 

-8V Monitor B . J44 -8.15±0.15 

+25V Monitor B +25.50±0.75 4k 

+350V Monitor B . +350.±15. 0 
-15V Monitor B /i
-/6,CAZ a±.Oti"­

-5V Monitor B - -3 -?-_"5.25±0.25 

Disc Ref Mon. B 7 . +3.00±0.02 

Insp. Date
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DATA SHEET 2 (Cont.) 

2.1.20 Temperature Measurement 

Prime Measured
 
Parameter Frame Value
 

PC
Package Temperature Monitor A f, 2740 

Package Temperature Monitor B 5 274. 

Detector Plate Temperature A
 

Monitor
 

Detector Plate Temperature B zJ_!Li
 
Monitor
 

zqL-I_____/- z1 
Insp. Date
 

.2.l.21 'Detector Leakage Current Test
 

Measured Maximum 
BPS Engineering Acceptable 

Channel Unit Output Value 

A o17A 1.0 vA 

B ,2/ 12.0 VA 

c .// 2.0 pA 

D ,t' .2.o pA 

E .02_1 2.0 pA 

Insp, Date
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DATA SUEET 2 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured Maximum
 
EPS Engineering Acceptable


Channel .UnitOutput Value
 

A 9 keV 50. keV 

B 50. key 

C If 50. keV 

D I? 50. key 

E _ __ _50. keV 

Insp. Date 

'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 El 14 or 1G 

B E2 14 or 16 

C E3 ir 14 or 16 

D E4 A 14 or 16 

E P6 14 or 1-

Insp. Date
 

'7 6 



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 Pi Zell- 14 or 16 

B P2 -14 or 1G 

C P3 14 or 16 

D P4 14 or 16 

E P5 4;/ 14 or 16 
zz/- L__: 

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 20 2032 or 2048 

E2 L'_ 2032 or 2048A 

C E3 7- _ 2032 or 2048 

D E4 2c__ _ 2032 or 2048 

E P6 223. 2032 or 2048 

Insp. Date
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EPS-503
 

DATA SHEET 2 (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 21 75 2032 or 2048 

B P2 _) 1 2032 or 2048 

C P3 0__ 'a-_ 2032 or 2048 

D P4 2OS 2 2032 or 2048 

E P5 2032 or 2048 

Insp. Date
 

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

Proton 6 262,142 pulse data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A El JOftf 260,096 or 262,144 

B E2 pz.J / L 260,096 or 262,144 

C E3 &C) C<6 260,096 or 262,144 

D E4 2-&O 74_ 260,096 or 262,144 

E P6 L&-O 260,096 or 262,144 

Insp. Date
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DATA SHEET 2 (Cont.) 

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

262f142 pulse data acc'xnulation test 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A PI __ /__ 6 260,096 or 262,144 
H P2 ._6 260,096 or 262,144 

c P3 ZIQ &'6 260,096 or 262,144 

D P4 2-6 09, 260,096 or 262,144 

E P6* 6t0C00 260,0O96 or 262,144 

Insp. Date
 

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

Prdton 6 33,554,430.pulse data accumulatioi test.
 

EPS Measured Acceptable 
Channel Threshold Count Count 

A El ( 33,292,288 or 0 

B E2 _ _33,292,288 or 0 
C E3 jj.$ 2 j9 33,292,288 or 0 
D E4 33,292,288 or 0 

E PG. j33 2~ F 33,292,288 or 0­

X-1 

Insp. Date
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EPS-503
 

DATA SHEET 2 (Cont.) 

2..35 Proton I, Proton 2, Proton 3, Proton 4, and Proton 5
 

33,554,430 pulse data accumulation test
 

EPS Measured Acceptable 
Channel Threshold Count Count 

A P1 %_ 39 2 & 33,292,288 or 0 

" B P2 YT 294b.? 33,292,288 or 0 

C 
D 

P3 
P4 

3Qa4,z,!2 
______ 

33,292,288 or 0 
33,292,288 or 0 

EP5 .33,292,288 or 0 

Insp. Date
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EPS-503
 

2.2.16 

DATA SHEET 2 (Cont.) 

BTE to Housekeeping mode 

2.2.17 

insp. Date 

Electronics Power Switch to 'OFF' 

2.2.18 

Insp. 

Detector Bias Switch to 'OFF' 

Date 

2.2.19 Repeat step 2.2.13 

Insp. Date 

2.2.20 Repeat step 2.2.14 

2,2-.20 Repeat-step72.2.14 

Insp. Date 

insp. -Date 
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DATA SHEET 2 (Cont.) 

2.1.4 Heater Power 

Measured Value 

2753 

Acceptable Value 

+27.5 ± 0.5 Vdc 

" -2:5-7 

Insp. Date 

2.1.5 Medium Voltage Heater Current 

Measured Value Acceptable Value 

,-7o200 - 25 mA 

Insp. Date 

85 



DATA SHEET 2 (Cont.)
 

2.1.6 Electronic Power 

Measured Value 

- 7-.4 
Acceptable Value 

+27.5 ± 0.5 Vdc 

...... _;25-2 

Insp. Date 
- 22 

2.1.7 Medium Voltage Electronics Current 

Measured Value Maximum Value 

.7 560 mA 

_____1_ /2 
Insp. Date 

-22 

2.1.8 Detector Bias 

Measured Value 

27 > .. 
Acceptable Value 

+27.5 ± 0.5 Vdc 

Insp. Date 

- 2.1.9 Medium Voltage Detector Bias Current 

Measured Value Maximum Value 

Sc 30 mA 

Insp4 Date 
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DATA SEEET 2 (Cont.) 

2.1.11 Medium Voltage ADC Checkout 

Reference 
-.Input 
Voltage 

+0.025±0.001 Vdc 

+0.050±0.001 -

+0.100±0.001 

+1.000±0.001 

+2.000±0-001 

+3.000±0.001 

+4.000±0.001 

+4.900±0.001 

Measured 
Electrical 
Unit Output 
Voltage 

.024'?-

___-

............,97 

.997 

4 

2.99/ 

.Qgq 

Vdc 

Acceptable
Electrical 
Output Unit 
Voltage 

+0.025±0.010 Vdc 

0050±0.010 

0.100±0.010 

1.000±0.010 

.2000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0.020 

Insp. Date 
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DATA -SHEET 2 (Cont.) cop 

2.1A13 Medium Voltage Housekeeping Parameter Checkout 

Measured Acceptable 
Prime Engineering Engineering 

Parameter Frame Unit Output Unit Value 

+5V Monitor A .',53 Vdc +5.00±0.25Vdc 

+SV Monitor A 7 - +8.10±0.15 

-BV Monitor A e_,. -8.15±0.15 

+25V Monitor A 25. 73 +25.50±0.75 

+350V Monitor A .346C,133 +350..±15. 

-15V Monitor A -/6-.o75 ,, ,-15.0±1.0 

-5V Monitor A- - 5_ _ .... -5..25±0.25 

Disc Ref Mon. A :2,q,5rq +3.00±0.02 

+5V Monitor B oS +5.00±0.25 

+8V Monitor B o +8.10±0.15 

-8V Monitor B _ .__ -8.15tO.15 

+25V Monitor B 2:5,d2. - +25.50±0.7-5 

+350V Monitor B . 4/ g +350.±15. 

-15V Mohitor B "-/6,r-&7, -15.01.0 

-5V Monitor B ,- 7 ... -5.25±0.25 

Disc Ref Mon. B 2___- +3.000±0.02 

ISp;3 . Date 

2.1.14 Actual Value Acceptable Value 

Heater. 26S, +25.0 ± 0.5 Vdc 

Electronics 23,/ +25.0 ± 0.5 Vdc 

Detector Bias .2 -c>! +25.0 ± 0.5 Vdc 

- Insp. Date 



e" PPC, 	 NY 

DATA SHEET 2 (Cont.) 

2.1.15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value
 

mA 180 ±2mAHeater 

-< 560Electronics 


<Detector Bias 26) 	 30 

Insp. < Date 

2.1.16 Low Voltage Housekeeping Checkout 

Measured
 

Prime Engineering Acceptable
 
Parameter Frame Unit Output Value
 

d, +5.00±0.25 Vdcvc
+5V Monitor A 


,f +8.10±0.15
 +VMonitor A ,/> 

-8.15±0.15
 -8V Monitor A 


+25V Monitor A 25-: +25.50±0.75
 

+350.±15.
+350 V Monitor A 


-15V Monitor A ;-.°45.0.
 
.__ " -5.25±0.25
 -5V Monitor 	 A 


Disc Ref Mon. 	 A +3.00±0.02
 -

+5V Monitor 	 B . C +5.00±0.25 

+8V Monitor 	 B &. 0 +8.10±0.15 

- -8.15±0.15
 -8V Monitor 	 B 


B 2__-, 13 zZ +25.50±0.75
 +25V Monitor 
3,3 +350.±15. J 

+350V Monitor 	 B* 


B .-45.0±1.0
-15V Monitor 

-	 -5.25±0.25 -5V Monitor 	 B 


B . _ <9 +3.01±0.02
 Disc Ref Mon. 


Insp. Date 
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DATA SHEET 2 (Cont.) 

2.1o17 	 Actual Value Acceptable Value
 

Heater Z.;9 " +30.0 ± 0.5 Vdc 

Electronics +30.0 ± 0.5 Vdc 

Detector Bias 3jff +30.0 

_ 

± 0.5 Vdc 

)__I-2z -7! 
Insp. Date 

2.1.18 	High Voltage Current Consumption
 

Current Sink Actual Value Acceptable Value
 

Heater ______m 225 ± 25 mA 

Electronics 'Ar! < 560 

Detector 	Bias __ __ ..... < 30 

Insp. Date
 



DATA SHEET 2 (Cont.) 

2.1.19 High Voltage Housekeeping Checkout
 

Parameter 
Prime 
Prame 

Measured 
Engineering 
Unit Output 

Acceptable 
Value 

+SV Monitor A ,573 Vdc +5.00+0.25 Vdc 

+8V Myonitor A 8,626 7 +8.10t0.15 

-8v Monitor A 4_ -8o15±0.15 

+25V tionitor A 1 _ +25.50±0.75 

+350V Monitor A S 4, +350.±15. 
-15V Monitor A -/, . ' -15.0t.0 

" -5V Monitor A . -5.25±0.2: 

Disc Ref Mon. A . h2 +3.00±0.02 

+5V Monitor B _ +5.00±0.25 

+8V Monitor B 072 +8.10±0.15 

-8V Monitor B & C&-? -8.15±0.15 

+25V Monitor B +25.50±0.75 

+350V Monitor B . +350. +15. 

-15V Monitor B /6 Z< -13.0±1.0 

-5V Monitor B --- 30 -5.25±0.25 

Disc Ref Mon., B 2 +3.00±0.02 

Insp. Date 
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DATA SUEET 2 (Cont.) 

2.1.20 Temperature Measurement 

Prime Measured 
Parameter Frame Value 

Package Temperature Monitor A g 027 

Package Temperature Monitor B -2V
 

_i
Detector Plate Temperature A _ 

Monitor 

Detector Plate Temperature B _ttf 

Monitor 

Insp. Date 

2.1.21 Detector Leakage Current Test 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value-

A _ _ _A io0 VA 
B ____.. . __- __.. .. 2.0 pA 
C e___ _ . .. 2.oA 
D .... , _ __ __ _2.0 pA 
E __ _____ 2.0 vA 

Insp. pate 
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EPS-503
 

DATA SHEET 2 (Cont.)
 

2.1.22 Detector Resolution Test
 

Measured Maximum
 
UPS Engineering Acceptable
 

Channel Unit Output Value
 

A 4. keV 5G. keV 

'B 50. keV 

C 	 _ _ _50. key 

D 	 50. key 
E 	 - 50. keY
 

Insp. 'U Date
 

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

and'Proton 6 14 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A El l/- 14 or 16 

B E2 q- 14 or 16 

C E3 14 or 16 

D E4 4L 14 or 16 

E P6 14 or 16 

Insp. Date
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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 P1 j - 14 or 16 

P2 14 or 16 

C P3 14 or 16 

D P4 14 or 16 

E P5 1.4 or 16 

Insp. Date
 

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

Proton 6 2046 pulse data accuaulation test
 

EPS Measured Acceptable
 
Channel Threshold Count
 

A El 2 '7 2032 or 204-8 

A E2 _ .____ 2032 or 2048 

C E3 2-o" 7 2032 or 2048 

D E4 2 . 2032 or 2048 

E P6 ____ .____ 2032 or 2048 

Insp. Date
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DATA SHEET 2 (Cont.)
 

2.1.29 	Proton 1, Proton 21 Proton 3, Proton 4, and Proton 5 
2046 pulse data accumulation test 

EPS Measured Acceptable 
Channel Threshold Count Count 

A P1 	 3Z
? 2032 or 2048 

B P2 ls 2- 2032 or 2048 

C P3 _______ 2032 or 2048 

D P4 P- 2032 or 2048 

E P5 2032 or 2048 

Insp. Date 

2.1.31 	Electron I, Electron 2, Electron 3, Electron 4, and
 

Proton 6 262,142 pulse data accu-mulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A El _ 266'260,096 or 262,144 

B E2 _t- -- 260,096 or 262,144 

C E3 ,_2(o c - 260,096 or 262,144 

D E4 4!6.i 260,096 or 262,144 

E P6 2.4O 6 . 260,096 or 262,144 

masp. Date
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DATA SHEET 2 (Cont.) 

2.1.32 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 P1 2-e.O c'6- 260,096 or 262,144 

P2 e7 260,096 or 262,144 

C P3 0.149. 260,096 or 262,144 

D P4 "-) (6D9 260,096 or 262,144 

E. P6 _ -( 'I 260,096 or 262,144 

4.; . / -z5-Th__ 
Insp. Date 

2.1.3Z 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.Z9Z,g.333,292,288 or 0 

•B E2 0 33,292,288 or 0 

C E3 .. ,2Z33, r 33,292,288 or 0 

D 
E 

E4 
-P6 

3 Wi'ZS33,292,288 or 0 
.,29',2- 33,292,288 or 0­

, 7 

Insp. Date
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EPS -503
 

2.-1.35 Proton . Proton 2, Proton 3, Protoi 4, and Proton 5 

33,554,430 pulse data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A P 2- 33,292,288 or 0 

B "P2 3, t 2- ? 33,292,288 or 0 

C P3 j"g<2. - 33,292,288 or 0 

D -P4 35921,f,2, 33x292,288 or 0 

PS ... ,t52,2,. 33,292,288 or 0 

I.nsp. Date 
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EPS-503 

2.2.22 

DATA SIIEET 2 (Cont.) 

BTE to Housekeeping mode 

Insp. Date 

2.2.23 Set test case 3 

''______ 

Insp.. 

I- Z~sf-i'-__ 

Date 

2.2.24 BTE (a) 

(b) 

(c) 

Electronics Power Switch 'ON' 

Detector Bias Switch 'ON' 

Heater Power Switch 'C?-% ,o-Mp 1, 2-'t 

2.2.25 Repeat step 2.2.13 

Insp. Date 

Insp. Date 

2.2.26 Repeat step 2.2.14 

Insp. Date 
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DATA SHEET 2 (Cont.) 

2.1.4 Heater Power 

Measured Value 

5! .+27.5 

Acceptable Value 

± 0.5 Vdc 

2.1.5 Medium Voltage 

Measured Value
7 A-

Heater 

Insp. Date 

Current" 

Acceptable Value 
lo ±Sw 

Insp. Date 
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DATA SHEET 2 (Cont.) 

2.1.6 	 Electronic Power 

Measured Value 	 Acceptable Value
 

... L 	 +27.5 ± 0.5 vdc 

Insp. Date
 

2.1. 7 Medium Voltage Electronics Current
 

Measured Value Maximum Value
 
,~	"5 2 60' iToA­

5 P- 1,14 j-

Insp. Date
 

2.1.8 	Detector Bias
 

Measured Value Acceptable Value
 

2 	2-i +27.5 ± 0.5 Vdc 

insp. Date 

2.1.9 	Medium Voltage Detector Bias Current
 

Measured Value 
 Maximum Value
 

AcA/ 	 '3O0mA 

Insp. Date 
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DATA SHEET 2 (Cont.)
 

2.1 lMedium Voltage ADC Checkout 

Measured Acceptable 
Reference Electrical Electrical 

Input -Unit Output Output Unit 
Voltage Voltage Voltage 

+0.025±0.001 Vdc , L Vdc +0.025±0.010 Vdc
 

+0.050±0.001 r LI 0.050±0.010 

+0.100±0.001 r) $7 0.100±0.010 

+1.000±+0.001 CZ 7 -1.000±0.010 

+2.000±0.001 qq 2.000±0.010 

+3.000±0.001 +3.000±0.010 

+4.000±0.001 +4.000±0.015 

-+4.900±0.001 __ , _ _ _ _ +4.900±0.020 

Insp. Date
 

103:
 



DATA SHEET 2 (Cont.)
 

2.1.13 Medium Voltage Housekeeping Parameter Checkout
 

Measured Acceptable 
Prime Engineering Engineering 

Parameter Frame Unit Output Unit Value 

+5V Monitor A -t _ __4Vdc +5.00±0.25 Vdc 

+8V Monitor A +8.10±0.15 

-8V Monitor A _9J C -8.15;0.15 

+25V Monitor A - 5-S7 +25.50+0.75 

+350V Monitor A -C396, 330 %vf+ 

-15V Monitor A -IC (a t.:-.'C -15.0±1.0 

-5V Monitor A Va/0Oi -5.25±0.25 

.DiSc Ref Mon. A + +3.00±0.02 

+5V Monitor B - / +5.00±0.25 

+8V Monitor B -8 i0±0.15 

-SV Monitor 

+25W Monitor 

B 

B +-
. /,ttL 

(o 
-8o15±0.15 

+25.50±0.75 b 
+350V Monitor B -­31( 30 - +350.±15. E.io 

-15V Monitor B S C . - -15.0±L0 

-SV*Monitor B -5, 9 -5.25±0.25 

Disc Ref Mon. B i. 5 +3.000±0.02 

Insp. Date 

2.1.14 cgtual Value Acceptable Value 

Heater ___, _______+25.0 ± 0.5 Vdc 

Electronics . 5r C,' +25.0 ± 0.5 Vdc 

.Detector Bias , Vi +25.0 ± 0.5 Vdc 

Insp. Date 
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DATA SHEET 2 (Cont.) 

2.1;15 	 Low Voltage Current Consuption 

Current Sink Measured Current Acceptable Value 

Heater . 7 /4,p n A 10 ± 5mA 

Electronics 5 /"d< 

Detector Bias . < 30.j 

"
 nsp Date
 

2.1.16 	 Low Voltage Housekeeping Checkout 

Measured
 
Prime Engineering Acceptable
 

Parameter Frame Unit Output Value
 

+5V Monitor A 5, / Vdc 	 +5.00±0.25 Vdc 

+8.10±0.15 +8V Monitor A 4 . .
 
-8.15±0.15
 --SVMonitor A 	 /v 


+25V Monitor A +. 5, 5 S 	 +25.50±0.75 

+350 V Monitor 1- ( 3v -	 +350,±15.A 3qc/ :.3 
-15.0±.0
-15V Monitor A 


-5.25±0.25
 -5V Monitor A - 5 3 9! 


Disc Ref Mon. A + +3.00±0.02
 

+5V B +5.00±0.25 "
MonitorMonitor 	 J 1. +8.10±0.15
 
-+&V 	 . B /€ f_ 


-8V Monitor B 3/ 6 --8.15±0.15 

+25V Monitor B PI $,.5T +2.50-0.75 

+350V Monitor B .333o +350.±15. 

-15V Monitor B --/ Co> -15.0±1.0 

3_ -5.25±0.25
 _-5V Monitor B 


Disc Ref Mon. B jy c -+3.00±0.02 

t "-j.'/ n 

T'¥ n-. Date
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DATA SHEET 2 (Cont.) 

Actual Value Acceptable Value2.i.17 

Heater ?" Cf,.9 	 +30°0 ± 0.5 Vdc 

+30.0 ± 0.5 VdcElectronics 

- 3C\ ' +30.0 ± 0.5 VdcDetector Bias 

Insp. Date 

2.1.18 High Voltage Current Consumption
 

Actual Value Acceptable Value
Current Sink 


Heater R1z,i 9 7' mA 10 ± 5 mA 

< 560Electronics A 	 _0 MA 

Q < 30Detector Bias 


Insp. Date
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EPS-503
 

DATA SHEET 2 (Cont.)
 

2.1-19 High Voltaqe Housekeeping Checkout
 

Parameter Prime 
Measured 
Engineering 
-mUnitOutput 

Acceptable
Value 

+5V Monitor A _ ,_/__Vdc +5,00±0.25 Vdc 

+SV Monitor A 4 +8..00.15 

-8V Monitor A -- _____ -8.15-0.15 

+25V Monitor A +25.50±0.75 

+35oV Monitor A , f/-/4, -- +350.±-15. 

-15V Monitor A - V-.7\15--r5.0±1-0 

-SV Monitor A 5, 0L/O/4 -5.25±0.25 

Disc Ref Mon. A . C1.L2L t +3.00±0.02 

+SV Monitor B . -[ .. I +5.00±0.25 

+8V Monitor B r +8.1040.15 

8BV Monitor B - H 8.501 

+2 Monitor B +25.500.7 

+350V Monitor B :f-3c_/3 4j 3 +350.±15. 

-15V Monitor B ' -15.0±1,0 

-5V Monitor B 5f L-l- -5.25±0,. 25 

Disc Ref Mon. B _j-d- c/< +3.00±0.02 

1\ /g 
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DATA SHEET 2 (Cont.) 

2.1.20 	 Temperature Measurement 

Prime Measured 
Frame Value 

Package Temperature Monitor A -1 -OC 

Parameter 


Package Temperature Monitor 	 B I / 

Detector Plate Temperature A ________ 

Monitor 

Detector Plate Temperature B A, 3 1$ 

Monitor 

Insp. Date
 

2.1.21 'Detector Leakage Current Test
 

Measure d Maximum 

EPS 
Channel 

'A 

Engineering 
Unit Output 

C), 7 1 A 

Acceptable 
Value 

1.0 pA 
B -- . 2.0 pA 

C - 292.,o pA 

D C C?.5 2.0 JA 

E ,0 50 2.0 wA 

Insp. Date
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DATA SIIEET 2 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured 	 Maximum 
EPS Engineering Acceptable 

hannel Unit Output Value 

A .3,/ keV 50. keV 

"R , _ _ _ 50. keY 

C .3 o<,? 50. keY 

D *337 50. keV 

B5 7 50. keY 

Insp. Date
 

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

and 'Proton 6 14 pulse data accuomulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A El I14 or 16 

B E2 14 or 16 

C E3 I 14 or 16 

D E4 i'- 14 or 16 

E PG ILL 	 14 or 16 

Insp. Date 
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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
 

BPS Measured Acceptable
 
.Channel Threshold Count Count
 

A P1 _1/ _ 4 or 16 

B P2 L)14 or 16 

C P3 j 14 or 16 

D P4 14 or 16 

B P5 14 or 16 

I,.,,'5-7z/ 

Insp. Date
 

2.1.29 	Electron I, Electron 2, Electron 3f Electron 4, and
 

Proton 6 2046 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count 

A El 2v3 VV41-c 2032 or 2048 

A E2 c1/I 3,A 2032 or 2048 

C E3 0. 0 o3X 2032 or 2048 

o E4 2-3A 2032 or 2048 

E P6 a oq (7o3.9) 2032 or 2048 

-	 .... ______I: __ 

Insp. Date 
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BPS-SO 2
 

DATA SHEET 2 (Cont.)
 

2.1-29 Proton 1, Proton 2, Proton 3, Proton 4, and Proton 5
 

2046 pulse data.accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A P1 ___ 2032 or 2048 

B P2 .20 2032 or 2048 

C P3 2 c)2- 2032 or 2048 

D P4 (.&0 2032 or 2048 

B P5 2o _ 2032 or 2048. 

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 _________ ... 250,096 or 262,144 

B E2 . __ _ 260,096 or 262,144 

C E3 _ 260,096 or 262,144 

D E4 <-rgjt 260,096 or 262,144 

E P6 -C0r, 260,096 or 262,144 

Insp. Date
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2.1.32, Proton 1 'Proton 2, Proton 3, Proton 4, and Proton 5 

262,142 pulse data accumulation test 

BPS Measured Acceptable 
Channel Threshold Count Count 

3API 6 260,096 or 262,144 

B P2 2 r,,qcc 260,096 or 262,144 

C P3 C 1 260,096 or 262,144 

D P4 Z C 260,096 or 262,144 

P6 2 cc -_§' 260,096 or 26.2,144 

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 E3 3p'flAS;l 33,292,288 or 0 

B E2 	 . 01, -?- .F 33,292,289 or 0. 

C E3 23;,9.1 12? 33,292,288 or 0 

D E4 3 .Q/L>3 33,292.2'88 or 0 

S P6 3 I , ?- 33,292,28-8 or 0-

Insp. Date
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EPS-503
 

-DATA SHEET '2 (Cont.) 

2.1:35 Proton i, Proton 2, Proton 3, Proton 4, and Proton 5 

33,554,430 pulse data accumulation test
 

1313 Measured Acceptable 
Channel Threshold Count Count 

A 2i 33,5 q 29,5 33,292,288 or 0 

B -2 22. QC -/% - 33,292,288 or 0 
C P3 3 -... 2x/d .,)gr; 33,292,288 or 0

)-SD24 3,.,z.z.s 33,292,288 or 0 
gA/__,
35 33,292}288 or 0
 

D P44
 

Insp. Date 
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EPS-503
 

2.2.28 

DATA SHEET 2 (Cont.) 

Set test case 4 

2.2.Q29 BTE (a) 

(b) 

(c) 

Insp. Date 

Electronics Power Switch 'OFFX; 

Heater Power Switch -' c,A/ "3G; 

Detector Bias Switch 'OFFV 

FC 
-2 2-

A 

2 

Insp. Date 

2.2.30 Repeat step 2.2.13 

Insp. 

......__ /- 2 
Date 

-72 

2.2.31 Repeat step 2.2.14 

Insp. Date 

2.2.32 Vacuum chamber to ambient 

Insp. Date 
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DATA SHEET 3 

FUNCTIONAL TEST 

2.3 FUNCTIONAL TEST DATA SHEET 

2.1.4 Heater Power 

Measured Value 

Q2 S'/ 
Acceptable Value 

-!. +27.5 ± 0.5 Vdc 

-

2.1.5 

Insp. Date 

Medium Voltage Heater Current 

Measured Value Acceptable Value 

7 1vI A 10±SMA 

Insp. Date 
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EPp-0n3
 

DATA SHEET 3 (Cont.)
 

.1.6 Electronic Power 

Measured Vaiue Acceptable Value 

' 7C95 - +27.5 ±0.5 Vdc 

lIsp. Date
 

.1.7 	Medium Voltage Electronics Current
 

Measured Value Maximum Value
 
_,/ I /44_ 	 560 A 

Inp,. Date
 

.1.8 	 Detector Bias
 

Measured Value 	 Acceptable Value
 

+27,5 ± 0.5 Vdc
 

Sf)r= 	 C4aTJOW Insp. Date 

2.1.9 	 Medium Voltage Detector Bias Current
 

Measured Value Maximum Value
 

____ ___ ___ 	 ___30 mAk
 

Insp. Date
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EPS-503
 

DATA SHEET 3 (Cont.) 

2.11 Medium Voltage ADC Checkout 

Reference 
.Input 

Voltage 

+0.025z0.001 Vdc 
+0.050±0.001 

+0.i00±0.001 

+1.000±0.001 

+2.000±0.001 

+3.000±0.001 

+4.000±0.001 

+4.900±0.001 

Measured 
Electrical 
-Unit Output 

Voltage 

, 0. 
...... 

,0 

__ 7. 

q-I 

3 9 
1j,, ---

Vdc 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025-0.010 Vdc 
0.050±0.010 

0.100±0.010 

1.000±0.010 

,_.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4,900±0.020 

Insp. Date 
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DATA SHEET 3 (Cont.)
 

2.1.13 Medium Voltage Housekeeoang Parameter Checkout 

Measured Acceptable
 
Prime Engineering, Engineering
 

Parameter Frame Unit Output Unit Value
 

+SV Monitor A t4 Vdc +5.00i0.25 Vdc 

+8V Monitor A 2 	 +8.10±0.15 

-8V Monitor A 	 -8.15±0.15
 -

+25V Monitor A _51 6____ +25.50±0.75 ­

+350V Monitor A t i L __ +350.±15. OFp )' 

-15V Monitor A -I 5. -15.0±1.0 

.	 -5V Monitor A- I Z -5.25±0.25
 

Disc Ref Mon. A t _ _&_ +3.00±0.02
 

+5V Monitor B -3 +5.00±0.25
 

+8V Monitor B 4 t I +8.10±0.15
 

-8V Monitor B 	 2 o -8.15±0.15 

+25V Monitor B __________ 	 +25.50±0.75 

+350V Monitor -B 2 +350.±15. bP ' 

-15V Monitor B _IC-z9 -15.0±l,0 

-5V Monitor B zasil 	 -5.25±0.25 ' 

Disc Ref Mon. B + 	 +3.000±0.02 

Insp. -- Date 

2.1.14 	 Actual Value Acceptable Value
 

.Heater 5O 3 	 +25.0 ± 0.5 Vdc
 

± 0.5 VdcElectronics Fj rf c 	 +25.0 

+25.0 ± 0.5 VdcDetector Bias 	 -

Insp. Date
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DATA SHEET 3 (Cont.) 

2.1.15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

-Heater 7-0 mA 10 ± 5 mA 

Electronics 5 I < 560 

Detector5&& Biasd-o/ 7 
oF 

.... , _, .... 
< 30 

_ __ 

, Insp. Date 

2.1,16 Low Voltage Housekeeping Checkout
 

Measured 
Prime Engineering. Acceptable 

Parameter Frame Unit Output Value 

+SV Monitor A LZ U2JVdc +5.00+-0.25 Vdc 

+8V Monitor A )2, +8.10±0.15 

-SV Monitor A -_________ -8.15±0.15 

+25V Monitor A ! - +25.50±0.75 

+350 V Monitor )4- A + P LHL2LB +350.±l5. It0-­

-15V Monitor A - 15 C H -15.0tl.0 

-SV Monitor A - 5, A3D -5.25_0.25 

Disc Ref Mon. A 2- 9f5 +3.00±0.02 

+5V Monitor B -_- So 14 ] _ +5.00±0.25 

+SV Monitor B 4 V /I5 +8.10±0.15 

-8V Monitor B .- 8.15±0.15 

+25V Monitor B +25.50±0.75 

+350V Monitor B _-_____ +350.±15. F 

-iSV Monitor Bc -15.0±1.0 

-5V Monitor B - S.9/7 -5.25±0.25 

Disc Ref Mon. B -4-3d voC +3.00±0.02 

Date-,-0e. 1-,1V Insp. 
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DATA SHEET 3 (Cont.) 

2.1.17 	 Actual Value Acceptable Value 

Heater +30.0 ± 0O.S Vdc_-___-. 

Electronics 	 +30.0 ± 0.5 Vdc 

Detector 	Bias o Fr- +30.0 ± 0.5 Vdc 

Xnsp. Date 

2.1.18 	High Voltage Current Consuiption 

Current Sink Actual Value Acceptable Value 

Heater 41,j A 10 ± 5 mA 

Electronics < 560 

Detector Bias Op < 30 

Insp. Date
 
C/ V 	 17 
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EPS-503 

DATA SHEET 3 (Cont.) 

- 2.1.19 High Voltage Housekeeping Checkout 

Parameter 
PrimeerameFrame 

Measured 
Engineering Acceptable 
Unit Output Value 

+5V Monitor A t &s 13/ Vdc +5.00±0.25 Vdc 

+8V Monitor A 4Sa 5 +8.10±0.15 

-8V Monitor A I -8.15±0.15 

+25V Monitor 'A 4J5. 6t +25.50±0.75 

+350V Monitor A .-4- 3-J +350.±25. 

-15V Monitor A 1 -15.0±2.0 

-SV Monitor A 3 j -5.25±0.25 

Disc Ref Mon. A +t d ,5 +3,00±0.02 

+5V Monitor B 4 +5.00±0.25 

+8V Monitor B +8.10±0.15 

-SV Monitor B - 013 -8.15±0.15 

+25V Monitor B C( / +25.50±0.75 

+350V Monitor B 4- 19 71z3 +350.±15. 

-15V Monitor B - 15 ,, 9 9 -15.0±1.0 

-5V Monitor B D- -5.25±0.25 

Disc Ref Mon. B + 3, C0PQ +3.00±0.02 

Insp. Date 
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DATA SHEET 3 (Cont.) 

2.1.20 Temperature Measurement
 

Prime Measured Acceptable
 

Frame Value Limits
Parameter 

0
 

-Package Temperature Monitor A 129, IC 500 F to 118'F 


10C to 480C
 

Package Temperature Monitor B +05;C5
 

Detector Plate Temperature A 49,1/I
 
Monitor
 

Detector Plate Temperature B fr q, q//
 
Monitor
 

Insp. Date
 

2.1.21 Detector Leakage Current Test PC.r f 1-/17. 
t

Measured Maximum y£,'.F &,t zg 

EPS Engineering Acceptable 2 
Channel Unit Output Value 

A 1.0 A < 5A 


B 2.0 VAj4/" 
AC,(-oq-I
 

C 2.0 VA 

D 2.0 pA 

E 2.0 pA 

Insp. Date 
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EPS-503
 

DATA SHEET 3 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value 

A ,,5 keV 50. kev 

'B t 5 50. keV 2 
C . q_! 50. keY 

D _________50. keV 

E o_____50. keV 

V6 L7 A rC-

Et v? Insp. Date 

2.1.25 	Electron 1, Electron 2, Electron 3r Electron 4f
 

and Proton 6 14 pulse data accufnulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A El q 14 or 16 

B E2 14 or 16 

C E3 14 or 16 

D E4 14 or 16 

B PG 14 or 16 

Insp. Date
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DATA SHEET 3 (Cont.)
 

.2.1.26 Proton 1, Proton 2, Proton 3, Proton 4f and Proton 5
 

14 pulse data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

14 or 16
 

B P2 14 or 16
 

C P3 14 or 16
 

D P4 14 or 16
 

B PS 14 or 16
 

A Pi 	 l 


/-72 

Insp.. Date
 

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

Proton 6 2046 pulse data accumrulation test
 

EPS Measured Acceptable
 

Channel Threshold Count 

A El o 3 ;z, 2032 or 2048 

A E2 9. A__3 2032.or 2048 

C E3 .3D 2032 or 2048
 

D E4 o C0 -. 2032 or 2048
 

E P6 _ 0 Q2_ 2032 or 2048
 

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 P1 2o 3,. 2032 or 2048 

B P2 2 a 2032 or 2048 

C P3 _:Z 2032 or 2048 

D P4 2_o 2 2032 or 2048 

E P5 _ ?- 2032 or 2048 

Insp.- Date
 

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

262,142 pulse data accumulation test
Proton 6 

EPS Measured Acceptable 

Channel Threshold Count Count 

A El Q O 7 260,096 or 262,144 

"B E2 Li 260,096 or 262,144 

C B3 ... LIt.260,096 or 262,14 
D E4 jLfL-k 260,096 or 262,144 

E P6 j<fy41O 260,096 or 262,144 

Insp. Date
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DATA SHEET 3 (Cont.)
 

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

262f142 pulse data accumulation test
 

.BPS Measured .Acceptable 
Channel Threshold Count Count 

TPI j 260,096 or 262,144Pi __ 

B P2 260,096 or 262,144 

C P3 27( L. 260,096 or 262,144 

D P4 2_ c C CJ/ 260,096 or 262,144 

E P6 _- H- 260,096 or 262,144 

Insp. Date
 

2.!.3'4 Electron 1, Electron 2, Electron 3, Electron 4 and 

Proton 6 33,5547430 pulse data accumulation test. 

.EPS 
 Measured Acceptable 
Channel Threshold Count - Count 

A El 2 J7Pc? 33,292,288 or 0 

B E2 6 33,292,288 or 0 

C E3 33292,288 or 0 

D E4 %2 '1 A 33,292,288 or 0 

SP. 33,292,288 or 0 

Insp. Date
 

19A
 



DATA SHEET 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 Acceptable 

Channel Threshold Count Count 

A P1 g2? 33,292,288 or 0 

B P2 3 , '5' 33,292,288 or 0. 

c P3 Q . 33,292,288 or 0 

D P4 2-q.2A 33,292,288 or 0 

E P5 3Y ,/A-. 33,292,288 or 0 

Insp. Date
 

2.1.36 Visual inspection
 

Insp. Date
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DATA SHEBET 4
 

2.4 VIBRATION
 

2.1.4 Heater Power 

Measured Value Acceptable Value 

+27.5 ± 0.5 Vdc 

2.1.5 

Insp. Date 

Medium Voltage Heater Current 

Measured Value Acceptable Value 
10 ± 5 mA 

Insp. Date 

12 6 



EPS-503
 

DATA SUEET 4 (Cont.)
 

2.1.6 	 Electronic Power
 

Measured Value Acceptable Value 

+27.5 ± 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
 

W4easured Value Acceptable Value
 

•_ +27.5 ± 0.5 Vdc
 

Insp. Date
 

2.19 	Medium Voltage Detector Bias Current
 

Measured Value Maximum Value
 

30mA
 

Insp. Date
 



DATA SHEET 4 (Cont.) 

2.1.1 Medium Voltage ADC Checkout 

Reference 
.Input 
Voltage 

+0.025±0.001 Vdc 

+0.050±0.001 

+0.100±0.001 

+1.000±0.001 

+2.000±0.001 

-+3.000±0.001 
+4.000±0.001 

+4-.900±0.001 

Measured 
Electrical 
-Unit Output 
Voltage 

-

Vdc 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0o010 Vdc 

0.050±0.010 

0.100±0.010 

1.000±0.010 

2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0.020 

Insp. Date 



DATA SHEET 4 (Cont.)
 

2.1.13 Medium Voltage Housekeeping Parameter Checkout 

Prime 

Parameter Frame 

+SV Monitor A 

+8V Monitor A 

-SV Monitor A 

+25V Monitor A 

+350V Monitor A 

-15V Monitor A 

-5V Monitor A 

Disc Ref Mon. A 

+5V Monitor B 

+8V Monitor B 

-8V Monitor B 

+25V-Monitor B 

+350V Monitor B 

-15V Monitor B 

-5V Monitor B 

bisc Ref Mon. B 

2.1.14 


Heater 


Electronics 


Detector Bias 


Measured

Engineering 


Unit Output 


Vdc 


_-8.15±0.15
 

_+3.000±0.02
 

Insp. 


Actual Value 


" 


Insp. 
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Acceptable

Engineering
 

Unit Value
 

+5,00±0.25 Vdc
 

+8,10±0.15 

+25.50±0.75
 

+350.±15.
 

-15.0±1.0
 

-5.25±0.25
 

+3.00±0.02
 

+5.00±0.25
 

+9.10±0.15 

-8.15±0.15
 

+25.50±0.75
 

+350.±15.
 

-15.0z1.0
 

-5.25±0.25
 

Date
 

Acceptable Value
 

+25.0 ± 0.5 Vdc
 

+25.0 ± 0.5 Vdc
 

+25.0 ± 0.5 Vdc
 

Date
 

http:5.25�0.25
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DATA SIEET 4 (Cont.) 

2.1l15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

Heater mA 10 ± 5 mA 

Electronics < 560 

Detector Bias < 30 

JInsp. 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 

+SV Monitor A +8.10±0.15 

-SV 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 -5.25±0.25 

Disc Ref M6n. 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 +25.50±0.75 

+350V Monitor B +350.±15. 

-15V Monitor B -15.0±1.0 

-5V Monitor B -5.25±0.25 

Disc Ref Mon. B +3.000.02 

Insp. Date 

130 



EPS-503
 

DATA SHEET 4 (Cont.) 

Acceptable Value
2.1.17 Actual Value 


Heater ....... +30.0 ± 0.5 Vdc 

Electronics +30.0 ± 0.5 Vdc 

Detector Bias +30.0 ± 0.5 Vdc 

Insp. Date
 

High Voltage Current Consumption
2.1.18 


Acceptable Value
Current Sink Actual Value 


m A 10 ± 5 mA
Heater 


< 560Electronics 


< 30Detector Bias 


Insp. Date
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DATA SHEET 4 (Cont.) 

2.1.19 High Voltage Housekeeping Checkout
 

Parameter 
Prime 
rrame 

Measured 
Engineering
Unit Output 

Acceptable
Value 

+SV Monitor A Vdc +5.00±0.25 Vdc 

+SV Monitor A .... +8,10±0.15 

-SV Monitor A -8.15±0.15 

+25V Monitor A +25.50±0.75 

+350V Monitor A +350.±15. 

-15V Monitor A -1S.0±1.0 

-5V Monitor A -5.25±0.25 

Disc Ref Mon. A +3.00±0.02 

+5V Monitor B +5.00±0.25 

+8V Monitor B 4.8.10±0.15 

-8V Monitor B -8.15±0.15 

+25V Monitor B +25.50±0.75 

+350V Monitor B -+350.±15. 

-15V Monitor B -15.0t1.0 

-5V Monitor B -5.25±0.25 

Disc Ref Mon. B +3.00±0.02 

Insp. Date 
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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 500 F to 118'F 

100C to 480C 

Package Temperature Monitor B 

Detector Plate Temperature A _ _ 

Monitor
 

Detector Plate Temperature B _ 

l,4n1 4-rir 

Insp. Date
 

2.1.21 Detector Leakage Current Test
 

Measured Maximum 

EPS Engineering Acceptable 
Channel Unit Output Value 

A 1.0 pA_iA 


B 2.0 pA 
C 2.0 pA 
D 2.0 pA 
E 2.0 pA 

Insp. Date
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2.1;22 Detector Resolution Test
 

Measured -Ma-ximum 
EPS Engineering Acceptable 

Channel Unit Output Value. 

A key 50. keV 

-. 50. keV 
IC 
 50. keV 

D 50. keV 

E 50. keV 

Insp. Date
 

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

ana'Proton 6 14 pulse data accumulation test
 

BPS Measured Acceptable
 

Channel Threshold Count Count
 

A El 14 or 16 

B E2 14 or 16 

C E3 14 or 16
 

D E4 .14 or 16
 

E P6 14 or 16
 

Insp. Date
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DATA SHEET 4 (Cont.)
 

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

14 	pulse data accumulation test
 

BPS Measured Acceptable
 

Channel Threshold Count 	 Count 

A -P1 14 or 16 

B P2 14 or 16 

C P3 14 or 16 

D P4 14 or 16 

E P5 14 or 16 

Insp. Date 

2.1.28 Electron 1, Electron 2, Elec'ron 3, Electron 4, and
 

Proton 	6 2046 pulse data accumulation test
 
BPS 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 SHEET 4 (Cont.) 

2.L,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 P1 2032 or 2048 

B P2 2032 or 2048 

C P3 2032 or 2048 

D P4 2032 or 2048 

E P5 2032 or 2048 

Insp. Date
 

2.1.31 	Electron 1, Electron 2, Electron 3, Electron 4, ahd
 

Proton 6 262,142 pulse data accumulation test
 

. EPS Measured Acceptable 

Channel Threshold Count Count 

A El 260,096 or 262,144
 

B E2 260,096 or 262,144
 

C E3 260,096 or 262,144
 

D E4 260,096 or 262,144
 

E P6 260,096 or 262,144
 

Insp. Date
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DATA SHEET 4 (Cont.')
 

.2.1.32_ Proton I, Proton 2, Proton 3, Proton 4, and Proton 5
 

262,142 pulse data accmnulation test
 

EPS Measured Acceptable 
Channel Threshold Count 'Count 

A PI 260,096 or 262,144 

B P2 260,096 or 262144 

C P3 __ 260,096 or 262,144 

D P4 260,096 or 262,144 

E P6 200,096 or 262,144 

Insp. Date
 

2.1.34 	Electron 1, Electron 2, Electron 3p 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 E2 33,292,288 or 0 

C- E3 33,292,288 or 0 

D E4 33,292,288 or 0 

E P6 33,292,288 or 0. 

.Insp. Date 
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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 accumulation test
 

EPS Measured Acceptable 
Channel Threshold Count Count 

A P1 33,292,238 or 0 

B P2 33,292,288 or 0 

C P3 33,292,288 or 0 

D P4 33,292,288 or 0 

E P5 33r292,288 or 0 

Insp. Date
 

2.1.36 Visual inspection
 

Insp. Date
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2.4.2 

DATA SHEET 4 (Cont.) 

Test article to Building 49, NASA/-SC 

2.4.3 

Irisp. 

Prepare control system 

Date 

2.4.4 Mount fixture 

Insp. Date 

2.4.5 

2.4.6 

2.4.7 

Insp. 

Shape 'R' axis spectrum 

__ 

Insp.Z 

Install test article 

Insp. 

Sinusoidal Sweep 

W 

Insp. 

_LI 

__ 

CN7 

Date 

/1/tE 
Date 

Date 

Date 

tz 

. ;/F 
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DATA SHEET 4 (Cont.)"
 

2.4.8- Random exposure: (Attach spectrum plot)
 

seconds
Nominal: Time 

grms
 

seconds
High Energy Time 


g rms
 

Insp. Date 

2.4.9 Remove test article
 

Insp. Date
 

I\7g~~ ZY 1A).A' 3&SG"-,614XC,gWsoo 

S, . //Co 4--// 

S'.e, 4"-"-,g~~o1 An,;,.s o d: - o 

S -S Z . #Of' H tE 1-4 L.A mt OLt1--/ L& 1N 
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DATA SHEET 4 (Cont.)
 

2.1.4 	Heater Power
 

Measured Value Acceptable Value
 

P ?5 	 +27.5 ± 0.5 Vdc 

Insp. Date
 

2.1.5 	Medium Voltage Heater Current
 

Measured Value Acceptable Value 

o9 1o 5MA 

Insp.
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DATA SHEET 4 (Cont.-) 

2.1. 6 Electronic Power 

Measured Value Acceptable Value 

+27.5 ± 0.5Vdc 

Insp. Date 

2.1,7 Medium Voltage Electronics Current 

Measured Value Maximum Value 

5/ 2 Z 560 mA 

Insp. Date 

2.1.8 Detector Bias 

Measured Value 

22,,56 

Acceptable Value 

+27.5 ± 0.5 Vdc 

Insp. Date 

2.1.9 Medium Voltage Detector Bias Current 

Measuted Value Maximum Value 

- , 30 mA 

Ynsp. Date 
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DATA SHEET 4 (Cont.) 

.. 11 Medium Voltage ADC Checkout 

Measured Accept-able
 

Reference Electrical Electrical
 
- -Input - -Unit Output Output Unit 
Voltage Voltage Voltage 

+0.025±0.001 Vdc _,__/Vdc +0.025+-0.010 Vd
 

+0.050±0.00 _/_ 0.050o.010
 

+0.100±0.001 O?2 0.100±0.010 

__ _i _1.000±0.010+1.000±0.001 !7 

+2,000±0.001 ___/.2.000±0.010
 

+3.000±0.001 - ,C cj +3.000±0.010 

+4.000-0.001 5? v7:3 +4.OQO±0.015 

+4.9000.001 +4.900±0.020 

Insp. Date 
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_ _ 

DATA SHEET 4 (Cont.)
 

2.1.13 Medium Voltage llousekeepihg Parameter Checkout 

Prime 
Parameter Frame 

+SV Monitor' A 

+8V Monitor A 

-8V Monitor A 

+25V Monitor A 

+350V Monitor A 
-15V Monitor A 

-5V Monitor A 
Disc Ref Mon. A 

+SV Monitor B 

+8V Monitor B 

-8V Monitor B 

+25V Monitor B 

+350V Monitor B 

-15V Monitor B 

-5V Monitor B 

Disc Ref Mon. B 

2.1.14 


Heater 


Electronics 


Detector Bias 


Measured 

Engineering 

Unit Output 


5. //1 vdc 


.1f 
- {! 
A ­

_- 3 3 d 

-I 0-


'-As 

7 


S-1 

-,s 


-g/Z{ 


s-,__,,__. 

-f )dc 


-I ., 


- / 

.,oO 

;N 

Insp. 


Actual Value 


g ed 


Insp. ­
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Acceptable
 
Engineering
 
Unit Value
 

+5.00±0.25 Vdc
 

+Bti0±0°15
 

-8.15±0.15
 

+25.50±0.75 

+350.±15.,
 
0±1 .0±, c
 

-5.25±0.25
 
+3.00002
 

+5.00±0.25
 

+8o10±0.15
 

-8.15±0.15
 

+25.50±0,75
 

+350.-15.
 

-15.0± 1,0u-A: 

-5,25±0.25
 

+3.000-0.02
 

Date
 

Acceptable Value
 

-,__ 0.5 Vdc
+25.0 ± 

+25.0 ± 0.5 Vdc 

+25.0 ± 0.5 Vdc 

Date
 

http:3.000-0.02
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O 9 eDATA)) SHEET 4 (Coat.) 

2.1.15 Lowi Voltage Current Consumption 

Current Sink easured Current Acceptable Value 

Heater 7 mA 10 5 MA 

Electronics -,) < 560 

_/ 	 <.30Detector Bias 


.<Insp. Date
 

2.1.16 Low Voltage Housekeeping Checkout
 

Measured
 
Prime Engineering Acceptable
 

Parameter Frame Unit Outnut Value
 

/2 +5,00±0.25 Vdc+SV Monitor A 5" Vdc 


+8.10±0.15
 +8V Monitor 	 A g, /21 
. , /42) -8.15±0.15 -8V onito 	 A 


A _________ +25.50±0.75
 +251 Monitor 


3 +350.±15.
+350 V Monitor A -, (I 


,4 -15.0±1.0
-15V Monitor A 


_ ___ _ -5.25±0.25
 -5V Monitor 	 A 


Disc Ref Mon. 	 A ?,( -J +3.00±0.02 -

+5.00±0.25
 +5V Monitor B 


+8.10±0.15
 t+8V Monitor 	 B 


-8.15±0.15
 -8V Monitor B __, "_/__ _ 

, _ +25.50±0.75 +25V Monitor 	 B _ 


B 3 ,)) +350.±15.
+350V Monitor 

-i5V Monitor B -/,- - -15.01i.0 

- -5.25±0.25 -5V Monitor B d 

Disc Ref Mon. B ,_____ _" +3.00±0.02 

Insp. Date
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EPS-503
 

DATA SHEET 4 (Cont.)
 

2; 17 Actual Value Acceptable Value
 

Heater ___ _ " +30.0 : '0.5 Vdc 
Electronics x.,9 +30.0 ± 0.5 Vdc 
Detector Bias 3_ __ __ +30.0 ± 0.5 Vdc 

Insp. Date 

.118 High Voltage Current Consumption 

Current Sink Actual Value Acceptable Value 

Heater " mA 10 ± 5 mA 
Electronics L 2 < 560 

Detector Bias , ,' < 30 

Insp. Date 
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DATA SHEET 4.(Cont.) 

2.1.19 High Voltage' Housekeeplng Checkout 

'Parameter 
Prime 
Frame 

Measured 
Engineering 
nit Output 

Acceptable 
Value 

+5V Monitor A £2 it! Vdc +5.00 0.25 Vdc 

4-8V Monitor A ''13 S,: +8.10±0.15 

-8V Monitor A - -8.15±0.15 

425V Monitor A 75.4/ +25.50±0.75 

+350V Monitor A 1? 33? +350.±15. 

-15V Monitor A ( -15. 0±1.0 .­ _ 

-SV Monitor A- / -5.25±0,25 

Disc Ref Mon. A -+3.00±0.02 " 

+SV Monitor B ___/ +5,00±0.25 

+SV Monitor B ____/ _ +8.10±0.15 7 

-8V Monitor B -- K/', 7 -8.15+0.15 

+25V Monitor B <2 (',-Z +25.50±0.75 

+350V Monitor" B YX6 33 +350.-15. 

+-5V Monitor B - u -15.0±1. 0 

-5V Monitor B -,- z//,/ -5.25±0.25 

Disc Ref Mon. B __,_o _ _ +3.00±0.02 

Insp. Date 
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DATA SHEET 4 (Cont.)
 

2.1.20 	Temperature Measurement
 

Prime Measured Acceptable
 

Parameter Frame Value Limits 
-Package Temperature Monitor A 2,:,z7 0 C 500 F to 1180 F 

90*C to 480C
 
Package Temperature Monitor B ZA.
 

Detector Plate Temperature A At SKY>
 
Monitor
 

Detector Plate Temperature B -3 YS %
 

Monitor
 

InsD. Date
 

2.1.21 Detector Leakage Current Test
 

Measured 	 Maximum 
EPS Engineering Acceptable
 

Channel Unit Output Value
 

A f9 uA 1. 0 VpA 

B e. 2.0 pA 
C 	 '.42.0
UA 
D - 2.0 A 

. _ _,, -k 2.0 pA 

Insp.- Date
 

148
 



EPS-503
 

.DATA SHEET 4 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured 	 Maximur 
EPS Engineering Acceptable
 

Channel Unit Output Value
 

A , _1_,e) 	 keV 50. keV 

- "5z_ 	 _ 50. keY"B 7 

C ./od- 50. keV 

D .FEZ% / 50. keV 

E .e11 ),0 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 Acceptable
 
Channel Threshold Count Count
 

A El l4 or 16 

B E2 /_- 14 or 16 

C E3 /t 14 or 16 

D ,14 16E4 ._- or 

E P6 / 14 or 16 

Insp. Date
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DARA SHEET 4 (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 P1 14 or 16 

.B P2 (1- 4or 16 

C P3 - - 14 or 16 

D P4 /_ _ 14 or 16 

B P5 14 or 16 

Insp. Date
 

2.1.218 	 Electron If Electron 2, Electron 3, Electron 4, and
 

Proton 6 2046 pulse data accumulation test
 

BPS Measured Acceptable
 

Chaminel 	 Threshold Count 

A El ZO3"- 2032 or 2048 

A E2 -,7 .62-_ 2032 or 2048 

C E3 -32- 2032 or 2048__o 


D E4 '-I _I -- 2032 or 2048 

E P6 _______ _ -2032 or 2048 

I y; 2 

Insp. Date 
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DATA SHEET 4 (Cont.) 

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

2046 pulse data accumulation test 

BPS Measured Acceptable
 
Channel Threshold Coant Count
 

-A P1 	 6___ _ 2032 or 2048 
B P2 _ -o __- 2032 or 2048 

C P3 2- IA- 2032 or 2048 

D P4 2032 or 2048 

B P5 ____ -- 2032 or 2048 

Insp. Date
 

2.1.31 	Electron'l, Electron 2, Electron 3, Electron 4, and
 

Proton 6 262,142 pulse data accumulation test
 

-BPS 'Measured Acceptable
 
Channel Threshold Count Count
 

A El 2-60 o e) 260,096 or 262,144 

B E2 6 260,096 or 262,144 

C E3 r694 260,096 or 262,144 

D E4 2 /44- 260,096 or 262,144 

E P6 a6o Cqt 260,096 or 262,144 

Insp. Date
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DATA SHEET 4 (Cont.)
 

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

262,142 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A P1 _________ 260,096 or 262,344 
B P2' ' 'i 260,096 or 262,144 

C P3 __ __o 260,096 or 262,144 

D P4 .- :5 o / 260,096 or 262,144 

B P6 - O __-7 C 260,096 or 262,144 

Insp. Date
 

2.1.34 	Electron 1, Electron 2, Electron 37 Electron 4 and
 

Proton 6 23,554,430 pulse data accumulation test,
 

- BPS Measured' Acceptable K 
Channel Threshold Count Count 

A El j3&q a - 33,292,288 or 0 
B E2 33t292,288 or 0 -
C E3 5 2 33,292,288 or 0 

D E4 i-	 33,292,288 or 

E P6 	 ,r 33,292,288 or 0­53 -Z-& 

Insp. Date
 



EPS-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 P1 . z% 33,292,288 or 0 

B P2 33 .. 3< 33,292,288 or 0 

C P3 - -1<-2- Vf 33,292,288 or 0 

D P4 3 z-pz tYY 33,292,288 or 0 

E P5 33 t'c. .%& 33,292,288 or 0 

Insp. Date
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DATA SHEET 4 (Cont.)
 

2.4.10 Orient for 'Xt axis 

A ) Fed 71; 
Insp. Date
 

2.4.12 Shape IX' axis spectrum
 A
 
-72 

Insp. Date 

:2.4.13 Repeat step 2.4.6 7 

Insp. Date
 

2.4.14 Repeat step 2.4.7
 

ftb 
Insp. Date
 

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

Nominal Time //j/-) P.6 J-C seconds 

g rms A/ '01t 
High Energy Time /O. C. second sY 

g rms/0/VQ/' fiSrtU 
A 

Insp. Date
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DATA SHEET 4 (Cont.) 

2.4.16 Repeat step 2.4.9 

.­ b':,q,;,. A£L 2Ef 
Insp. Date 

2.4.17 Re-orient for 'T' axis 

Insp. Date 

2.4.18 Shape 'T' axis spectrum 

Insp. Date 

2.4.19 Repeat step 2.4.6 

2.4.20 Repeat step 2.4.7 

Insp. Date 

155
 



EPS-503 

DATA SHEET 4 (Cont.) 

2.4.21 Repeat step 2.4.8 for tT'.axis 

Nominal Time /Y/Lf :1 SC.g n ___ 

High Energy Time /_ -tO __-

grs 

I' 

Insp, 

(attach spectrum plot) 

secondsscod 

seconds 

,O-24 c 

Date 

2.4.22 Repeat step 2.4.9 

-D 
Insp. 

Fl-L-. 
Date 

'7F, 

2.4.23 Return to Beta Building 

Insp, Date 
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DATA SHEET 5 

FUNCTIONAL TEST 

2. 5 FUNCTIOINAL 

E I 

TEST DATA ShiEET 

P u lec -rOIVL C-Y5-7­

2.1.4 Heater Power 

Measured Value 
-tr 

Acceptable Value 
+27.5 ± 0.5 Vdc 

,3 t/272-

Insp."- Date 

2.1.5 Medium Voltage Heater Current 

Measured Value Acceptable Value 

O&t 10 ± 5 mA 

Insp. Date 
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DATA SHEET 5 (Cont.)
 

2.1.6 Electronic Power
 

Measured Value 

27, 4 _ 

Acceptable Value 

+27.5 t 0.5 Vdc 

.Insp. Date 

2.1.7 Medium Voltage Electronics Current 

Measured Value Maximum Value 

5 <JL 560MA 

Insp.. Date 

2.1.8 Detector Bias 

Measured Value 

2 S.5 
Acceptable Value 

+27.5 0.5 Vdc 

______ -2-S -22. 

Insp. Date 

2.1.9 Medium Voltage Detector Bias.Current 

Measured Value Maximum Value 

Z 14.4 .30mA 

Insp. Date 
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DATA SLEET 5 (Cont.) 

2.1.11 Meditum Voltage ADC Checkout 

Mleasured Acceptable
Reference Electrical Electrical
 
Input Unit Output Output Unit
 

Voltage Voltage Voltage
 

+0.025±0.001 Vdc Vdc" +0.025±0.010 Vdc
 

+0.050±0.001 s3 0.050+±0.010 

+0.100±0.00! /,- 7 0.100-+0.010 

+1.000±0.001 1.000±0.010 

+2.000 0.001 2.000±0.010 

+3.000±0.001 . 9 .+3. 000±0.010 

+4.000±0.001 c +4,000±0.015 

+4.900±0.001 !. +4.900±0.020
 

Insp. Date
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DATA SHEET 5 (Cont.) 

2.1.13 Medium Voltage Housekeeping Parameter Checkout 

Measured Acceptable 
Prime Engineering Engineering 

Parameter Frame Unit Output Unit Value 

+5V Monitor A _Vdc +5.00±0.25 Vdc 

+8V Monitor A +8.10±0.15 

-8V Monitor A -8.15±0.15 

F25V Monitor A +25.50±0.75 

F350V Monitor A t c- 3,30 +350.±15. 

-15V Monitor A - 03( P 
40 

-15.0-1.0 -
-5.25±0.25 

-5V Monitor A -/, 5.502 

Disc Ref Mon. A +3.00±0.02 

+5V Monitor B 5 +5.00±0.25 

+8V Monitor B __- +8.10±0.15 

-8V Monitor B d', / (. -8.15±0.15 

+25V Monitor B 5j-.,S " +25.50±0.75 

+350V Monitor B -67,3%o +350.±15. 

-15V Monitor B / o -15.o±1. 

-­5V Monitor B- S, ,V -5.25±0.25 

Disc Ref Mon. B -3,00. +3.000±0.02 

* A , " .z -. 7 .. 

Insp. Date 

.2.1.14 Actual Value Acceptable Value 

Heater . ..S 3 +25.0 ± 0.5 Vdc 

Electronics -hY (90 +25.0 ± 0.5 Vdc 

Detector Bias +25.0 ± 0.5 Vdc 

"--

Insp. Date 
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DATA SHEET 5 (Cont.) 

2. 	 l.15 Low Voltage Current Consumption 

Current Sink Measured Current nccepran-e va±ue 

Heater . t fiA 10± 5 mA 

Electronics '/ 050 AM < 560 
•Detector Bias 
 a 0 	 < 30.
 

.*Insp. Date 

2.1.16 	 Low Voltage Housekeeping Checkout 

Meas ured
 
Prime Engineering Acceptable
 

Parameter Frame Unit Output Value
 

+5V Monitor A #52 / C Vdc +5.00±0.25 Vdc 

+8V Monitor A , .Z'4 +8.1040.15 

-8V Monitor A . - /f 	 -8.15±0.15 

+25V Monitor A + Z-5T 5 - +25.50±O.75 

+350 V Monitor A _--3_/_,__0 +350.±15.
 

-15V Monitor A /57 -15.0±1.0
- W 
-SV Monitor A. -' 3 . -5.25±0.25
 

Disc Ref Mon. A +2 , +3.00±0,02
 

+5V Monitor B +5.00±0.25
 

+8V Monitor B f /Q- +8.10±0.15
 

-8V Monitor. B _ -8.15±0.15
 

+25V Monitor B Q-§C-
-- +25.50±0.75 

+350V Monitor B 4.- 7/&AJV +350.±15. 

-15V Monitor B -15Th, PV -15.0±1.0 

-5V Monitor B _ -5.25±0.25 

Disc Ref Mon. B Srn0[,. +3.00±0.02 

Insp. Date
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EPS--503
 

DATA S.EET 5 (Cont.) 

Actual Value Acceptable Value2.1.17 
Zeater +30.0 ± 0.5 Vdc 

__ , __ +30.0 ± 0.5 VdcElectronics 


___ +30,0 ± 0.5 vdcDetector Bia's 


Ins .,- Date
 

2.1.18 High Voltage Current Consumption 

Acceptable Value
Current Sink Actual Value 


Heater 7 mA 10 ± 5 mA 

Electronics - ) < 560 

Detector Bias 2 0 < 30 

Insp. Date
 



EPS-503
 

DATA SHEET 5. (Cont.)
 

2.1.19 High Voltage Housekeeping Checkout
 

Parameter 
Prime 
Frame 

Measured 
Engineering
Unit Output 

Acceptable
Value 

+5V Monitor A __ Jj _Vdc +5.00±0.25 Vdc 

+SV Monitor A -- +8.10±0.15 

-8V Monitor A - 8.15±0.15 

+25V Monitor A +25.50±0.75 

+350V Monitor A 2- 1B. o ±350.±15. 

-15V Monitor A - 70±o 
-5V Monitor A -5,25±0.25 

Disc Ref Mon. A + +3.00±0.02 

+5V Monitor B +5,00±0.25 

+8V Monitor B L +8.10±0.15 

-8V Monitor B , / 6 -8.15-0.15 

+25V Monitor B 4 2-- (1-2- +25.50±0.75 

+350V Monitor B j >-/tJ3 f-+350.-15. 

-15V Monitor B - ',O' L -15.0±1.0 

-SV Monitor B . . "," -5.25--0.25 

Disc Ref Mon. B 4- 3,006 +3.00±0.02 

Insp. Date 

163
 



___ 

EPS-503
 

DATA SHEET 5 (Cont.) 

2,1.20 Temperature Measurement 

Prime Measured Acceptable 

Packa

Parameter 

ge Temperature Monitor 

Frame 

A 

Value 

C 

Limits 

50IF to 1180 F 

100C to 48'C 

Package Temperature Monitor B 'd ' 

Detector Plate Temperature A 2-2, 

Monitor 

Detector Plate Temperature B 21_, 

Monitor 

Insp. pate
 

2.1.21 Detector Leakage Current Test
 

Measured Maximum 
BPS Engineering Acceptable 

Channel Unit Output Value 

A v9Q 1A
r91A 

o VA
B , 

c ___.__"_ 2.o pA 

D P2.0 pA, 

E ____ . 2.0 pA 

Insp. Date
 



EPS-503
 

DATA SHEET 5 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value 

A ,/ 50. keY
keY 

" 'B 50. keV 

C ____/__50. keV 

D ,A 50. keV 

E ,. 32 9 50. keY 

Insp. Date
 

2.1.25 Electron It Electron 2, Electron a, Electron 4,
 

andProton 6 14 pulse data accumulation test 

EPS 
Channel Threshold 

Measured. 
Count 

Acceptable
Count 

A El 14 or 16 

B E2 14 orl16 

C E3 14 or 16 

D E4 --- -- - 14 or 16 

B P6 14 or 16 

Insp. Date
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DATA ShEET 5 (Cont.) 

-2.1.26 Proton It Proton 2, 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 14 or 16 

C P3 14,or 16 

D P4 1i 14 or 16 

E P5 14 or 16 

Insp. Date 

2.l,28 Electron 1, Electron 2, Electron 3f Electron 4, and
 

Proton 6 2046 pulse 'data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count
 

A E1 2-0 3%,) 2032 or 2048 

A E2 1-0 3,-)- 2032 or 2048 

C E3 ?,o0 2032 or 2048 

D E4 :2- 3.- 2032 or 2048 

E P6 20 2.. 2032 or 2048 

- Insp. Date 
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DATA SHEET 5 (dont.) 

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

2046 pulse data accumulation test 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A P1 _ 2032 or 2048 

B P2 fD)2_ 2032 or 2048 

C P3 20 2- 2032 or 2048 

D P4 :203:2 2032 or 2048 

E P5 12-0 2032 or 2048 

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 It C0 2607090 or 262,144 

B E2 _ cc 67/ 260,096 or 262,144 

C E3 j (.. 260,096 or 262,144 

D E4 2- o--) 260,096 or 262,144 

E P6 2- C Of 260,096 or 262,144 

s " 
____________ L2" -2 --

Insp. Date
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DATA SHEET 5 (Cont.)
 

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

262,142 pulse data.accirmulation test 

EPS Measured Acceptable 
Channel Threshold Count Count 

.A Pi - c .. ( 260,096 or 262,144 

B P2 2ic9. 260,096 or 262,144 

C 
D 

P3 
P. 

-SA11 H4- 260,096 or 262,144 
rn. Cf 260,096 or 262,144 

E 	 P6 2- - 260,096 or 262,144 

Insp. Date
 

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

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


Measured Acceptable
EPS 

Count
Channel 	 Threshold Count 


A 	 El )32K,-2-. 33,292,288 or 0 

E2 2 33,292,288 or 0 

.9 33,292,288 or 0
Ai. 93C E3 


33,292,288 or 0
D E4 L 

B P6 ) 3,,_. ),33,292,288 or 0-

Insp. Date
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DATA SHEET 5 (Cont.) 

2.1.35 Proton 11 Proton 2, Proton 3, Proton 4, and Proton 5
 

33,554,430 pulse data accumulation test
 

*EPS Measured Acceptable 
Channel Threshold Count Count 

A P1 332, 2333,292,288 or 0 

B P2 • p)_ ,-3 33,292,288 or 0 

C P3 33,292,288 or 0 

D P4 0 33,292,288 or 0 

E P5C 33,292,288 or 0 

Insp. Date
 

2.1.36 Visual inspection
 

s-2
 
Insp. Date 



',cf ) . ?2 Q, S .-Z_ C 

- 0 T~- 2 q 
06 2 



DATA SHjEET 6 

/-.:
2.6 -S H.,CK- - oyr T es - , 

2.1.4 	Heater Power
 

Measured Value Acceptable Value 

7,54-1 +27.5 ± 0.5 Vdc 

Insp. Date
 

2.1.5 	Medium Voltage Heater Current-


Measured Value Acceptable Value
 
/: 410 -+5TA
 

Insp. Date 
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____ 

DATA SHEET 6 (Cont.)
 

2.1.6 	Electronic Po -ier
 

Measured Value Acceptable Value
 
g.7 +27.5 ±. 0.5 Vdc 

Insp. Date
 

2.1.7 	Medium Voltage Electronics Current
 

Measured Value Maximum Value
 

____ ____560 	 RLA 

Insp. Date
 

2.1.8 	 Detector Bias 

Measured Value Acceptable Value 

,>.. 7,57 	 +27.5 ± 0.5 Vdc 

Insp. Date
 

2.1.9 	Medium Voltage Detector Bias Current
 

Measured Value Maximum Value
 

tO0 	 30mA 

Insp. Date
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EPS-50 3
 

DATA SHEET 6 (Cont.) 

1.ii Mediuim Voltage ADC Checkout-

Measured Acceptable
 
Reference Electrical Electrical
 
input* Unit Output -Output Unit 

Voltage Voltage Voltage
 

+0,025±-0.001 Vdc r C) 9 Vdc +0.025±0.010 Vdc 

+0.050±0.001 _ 0.050±0.010 

+0.i00±0.00 0 677 0.100±0.010 

+1.ooo±o.ool / 1.000±0.010 

+2.000±0.001 C. --7___ 2.COO±0.0l0 

+3.000±0.001 2o 6/6 +3.000±0.010 

+4.000±0.001 .3 72 3 +4.000±0.015 

+4.900±0.001 ,4.900±0.020+ 


Insp.' Date 
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DATA SHEET 6 (Cont.) 

2.1.13 Medium Volthge Housekeeping Parameter Checkout 

Prime 
Measured 
Engineering 

Acceptable
Engineering 

Parameter Frame Unit Output Unit Value 

+5V Monitor A 5v. ,Vdc +5.00±0,25 Vdc 

+SV Monitor A ? " +8.10±0.15 

-8V Monitor A __ __ -2.15±0.15 

+25V Monitor A . 5"6 +25.50±0.75 

+350V Monitor A 3 , +350.±5 

-15V Monit6r A C-0.jr <-Q-15.0±l.0 

-SV Monitor A - §L ci -5.25±0.25 

Disc Ref Mon. A +3.00±0.02 

+5V Monitor B -R- // +5.00±0.25 

+BV Monitor B 15 +8.o10±0.15 
-8V Monitor B -t//L -8.15±0.15 

+25V-Monitor B :2 C . +25.50±0.75 

+350V Monitor B .3H ' iy,- +350.±15. 

-ISV Monitor B -Ib.UIC, "- -15.0±1.0 

-5V Monitor B - ,.ic! -5.25±0.25 

Disc Ref Mon. B {-,r 4" r +3.000±0.02 

<--7 

Ins. -1 Date 

2.1.14 Actual Value Acceptable Value 

Heater. 57, % +25.0 ± 0.5 Vdc 

Electronics t t cjt -" 425.0 ± 0.5 Vdc 

Detector Bias 2.g. O. +25.0 ± 0.5 Vdc 

s.D 

Insp. Date 



EPS--5 0
 

DATA SHEBT 6 (Cont.) 

2.1.15 	 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

1___A± 5 mA10Heater 

< 560
Electronics 	 ,_____-i 

-Detector Bias A C-< 	 30. 
"- -

JInspc Date 

2.1.16 	Low Voltage Housekeeping Checkout
 

Measured
 

Prime Engineering Acceptable
 
Parameter Frame Unit Output Value
 

I & : +5.00±0.25 Vdc+5V Monitor 	 A L- Vdc 


+8.10±0.15
 +SV Monitor 	 A 


-8V Monitor A 2C -8.150.15
 

21 +25.50±0.75
 +25V Monitor A r 

T350.±15.
+350 V Monitor 	 A %r0 + 


A c.A-15.0±1.0
-15V Monitor 

. A'?,? -5.25-0.25
 --5V Monitor A 


Disc Ref Mon. A 0 1cf'7c +3.00±0.02
 

B 	 __ ]]/ +5.00±0.25 +5V Monitor 


+8V Monitor -B ZA/% . +8.10±0.15
 

- Ito .-8.15±0.15
-8V Monitor 	 B 

B 7, Y +25.50±0.75 +25V Monitor 

+350.±!5.
+350V Monitor B _____ _._ 


-15V Monitor B _____--__, _ -15-0±1.0
 

B 	 - S. 32 -5.25±0.25 -5V Monitor 

Disc Ref Mon. B 7 7K +3.00-0.02 

Insp. Date
 

1-79 
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El'S-503 

DATA SIIHET 6 (Cont.) 

2,1.17 Actual Value Acceptable Value 

Heater +30.0 ± 0.5 Vdc-

Electronics . C7 47 +30.0 ± 0.5 Vdc 

Detector Bias 0.O 	 +30.0 i 0.5 Vdc 

Insp.- Date
 

2.1.18 	 High Voltage Current Consumption 

Current Sink Actual Value Acceptable Value 

Heater 7 1 0 ± 5 MA 

Electronics < 560-

Detector 	Bias 2 V < 30 

Insp. Date
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EPS-503
 

DATA SHEET 6 (Cont.)
 

2.1.19 High Voltage Housekeeping'Checkout
 

Measured
 
Paiameter Engineering Acceptable
 

Frame Unit Output Value 

jVJjdc +5.00±0.25 Vdc+5V Monitor A 


+8V Monitor A e ___ +8.10±0.15
 
-,__
-8.15+0.15
 *-SV Monitor A 


o +25.50±0.75
 +25V Monitor . A +.. 


+350V'IMonitor A /6, 33 +350.+15.
 

-15V Monitor A zJLL LkP$ -15.0±1.0
 

A f , -5.25±0.25
 -SV Monitor 


r-7 +3.00±0.02
 Disc Ref Mon. A 


+5.00±0.25
 +5V Monitor -B 


+8.10±0.15
 +8V Monitor B ,' j % 


-8V Monitor B -6 / (4' -8.15±0.15
 

+25.50±0.75
 +25V Monitor B 2 


B ______. __ +350.±15.+350V Monitor 

.- 15V Monitor B c., P // ,-15.0±1.0 

B -. :/ -- -5.25±0.25 -5V Monitor 

+3.00±0.02 VDisc Ref Mon. B 

Insp. Date
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DATA c5JEET 6 (Cont.)
 

2.1.20 Temperature 1-ea:;,rement
 

Prime Measured Acceptable 
Parameter Frame Value Limits 

Package Temperature M itOr A - O 500 to 118OF 

101C to 480C 
Package Temperature tnitor B -F I/Y1'n -

Detector Plate Temperature A -- S? 

Monitor 

'Detector Plate Temperature B kH, 0%? 

Monitor 

Insp. Date 

2.1.21 Detector Leakage"Current Test
 

Measured Maximum 
EPS Engc-; -- AcceDtah1eeing 

Channel Unit Cutput Value 

A 45A 1.0 vA 
B t~//2.0 )IA 
c . A, .2.0 pA 

D (Cq -2.0 pA 

E 2.0 vtA 

Insp. D)Ate 
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DATA SHEET 6 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured Maximum
 
BPS Engineering Acceptable
 

Channel Unit Output Value
 

A 	 3_ __ keV 50. keV 

- _ _.50. keV 

C __ __ _ __ __ _50. -keV 

D - _ __.7 50. keV. 

E -7) 50. keV 

Insp. Date
 

2.1.25 	Electron 11 Electron 2, Electron 3, Electron 4, 
- -Jand'Proton 6 14 pulse data accumulation test 


BPS Measured Acceptable ,
 
Channel Threshold Count Count
 

A El / 14 or 16 

B E2 /, 14 or 16 

C E3 -14 or 16 

D E4 	 It!14 or 16
 

E P6 	 11 14 or 16 

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 Count 

A P1 IN 14 orl16 

B P2 714 or 16 

.C P3 i o 16 

D P4 /C]14 or 16 

E P5 /'!14 or 16 

Insp. Date
 

2.1.2d Electron 1, Electron 2, Electron 3f Electron 4, and
 

Proton 6 2046 pulse data accumulation test
 

EPS Measured Acceptable
 

Channel Threshold Count
 

A El t 041- 2032 or 2048
 

A E2 )n)-.-- -- 2032 or 2048
 

C E3 n 2032 or 2048
 

D E4 I f 2032 or 2048
 

P6 _ -__ 2_ ... 2032 or 2048 

Insp. Date
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Ei'S-.5S 

DATA SHEET 6 (Cont.) Reprdued M 

2.1-29 Proton 1, Proton 2, Proton 3. Proton 4, and Proton 

2046 pulse data.accuhmulation test
 

EPS 1easured Acceptable
 
Channel Threshold Count Count 

"AP 2032 or 2048 

B P2 q9 as>- 2032 or 2048 

C P3 O- 2 2032 or 2048 

D P4 'o2 2032 or 2048 

.E P5 L(o-,A 2032 or 2048 

Insp.- Date
 

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

Proton 6 262,142 pulse data accumulation test
 

EPS "2 Measured Acceptable
 
Channel Threshold Count Count
 

A El -6 60-7( 260;Dl96 or 262,144 

.B E2 5r o 7. 260,096 or 262,144 

o £3 "{O< cf 260,096 or 262,144 

D E4 Jm L! ! 260,096 or 262,144 

E P6 1Zrc' iet; 260,096 or 262,144 

Insp." Date
 

Ion 
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DATA SHEET 6 (Cont.) 

2.1.32 	Proton l, Proton 2t Proton 3, Proton 4, and Proton 5 

262,142 pulse data acc'mulation test 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A P) - 260,096 or 262,144
 

B P2 260,096 or 262,144
r _ 

C P3 9_ 260,096 or 262,144 

D P4 3.4 260,096 or 262,144 

E. P6 -1/c 260,096 or 262,144L-n 

Insp. Date
 

2.1.3'4 Electron l, 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 '32, z92 2s 33,292,288 or 0 

B E2 33,292,288 or 0 

C E3 q 33,292,288 or 0 

D E4 AZ q/ 33,292,288 or 0 P-

B P6 3 5, -4t)5- 33,292,288 or 0. 

---1 fL---­9 -a, 
Insp. Date 
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DATA SHEET 6 (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 P1 3 _ Z, 33,292,288 or 0 

B P2 ,q-1/2.2.42' 33,292,288 or 0 

C P3 zj7'g l 33,292,288 or 0 

D P4 2 ,2 ,_5 33,292,288 or 0 

E PS A2Q ), 33,292,288 or 0 

Insp. Date
 

2.1.36 Visual inspection
 

Insp. Date
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EPS-503 

2.6.2 

DATA SHEET 6 

Test article to Building 

(Cont.) 

49, NASA/MSC 

2.6.3 Prepare control 

nsp. 

system 

Date 

2.6.4 Mount fixture 

Insp. Date 

2.6.5 Shape shock pulse 

Insp. Date 

2.6.6 Repeat step 2.4.6 

Insp. Date 

2.6.7 Expose to shock pulse 

Insp. Date 

2.6.8 Repeat step 2.4.9 

Insp. 

Insp. 
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Date 
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EPS-503 

2.6.9 

DATA SHEET 6 (Cont.) 

Setup for 'X' axis 

2.6.10 

2..6.11 

Repeat step 2.6.5 

Repeat step 2.4.6 

Insp. 

<01 
Insp. 

Date 

-C/ 
Date 

'/-_.7? 

2.6.12 

2.6.13 

Repeat step 2.6.7 

Repeat step 2.4.9 

Insp. 

Insp. 

,-____ 

Date 

Date 

f.7? 

2.6.14 Repeat step 2.4.17 

Insp. 

Insp. 

/ 

Date 

C7 
Date 

"72 
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2.6.15 

2.6.16 

DATA SHlEET 6 (Cont.) 

Repeat step 2.4.6 

-

Insp. 

Repeat step 2.6.7 

-79 

Date 

2.6.17 

Insp. 

Remove test article from fixture 

Date 

2.6.18 Visual inspection 

Insp.. Date 

2.6.19 

Insp. 

Install test article in stand 

Date 

2.6.21 Drop test 

Insp. Date 

Insp. Date 
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DATA SHEET 7
 

FUNCTIONAL TEST
 

2.7 FUNCTIONAL TEST DATA SIUEET 

2.1.4 	Heater Power
 

Measured Value Acceptable Value
 

S~9t+ 	 +27.5 0.5 Vdc 

Insp. 	 /DAte2 

2.1.5 	Medium Voltage Heater Current
 

Measured Value Acceptable Value
 

7 "IA 	 10 5 mA 

Insp. Date
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DATA SHEET 7 (Cont.)
 

2.1.6 Electronic Power 

Measured Value Acceptable Value 

"<t2-+ 2327. 5§VDO5 Vdc 

Insp. Dave
 

2.1.7 	Medium Voltage Electronics Current
 

Measured Value Maximum Value
 

oc 14.. 560 mA 

Insp. Date
 

"2.1.8 	Detector Bias
 

Measured Value Acceptable Value 
2'2, ( +27..5. + 0.5 Vdc 

Insp. Date
 

2.1.9 	 Mediui Voltage Detector Bias Current
 

Measured Value Maximum Value
 

20 MA 	 3 m­~tl0 

Insp. Date
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DATA SHEET 7 (Cont.)
 

2.1.11 Medium Voltage ADC Checkout 

Reference 
Input 

Voltage 

Measured 
Electrical 
Unit Output 
Voltage 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.001 Vdc 

+0.050±0.001 

+0.100±0.001 

+1.000±0.001 
+2.000±0.001 
+3.000±0.001 

+4.000±0.001 
+4.900±0.001 

0____ 

5 
A 0ff7 
o cfc/7 

C/I 
Q V G 

39, 37 
ti3, 

Vdc +0.025±0.010 Vdc 

0.050±01010 

.0.100±0.010 
1.000±0.oo0 
2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0.020 

Insp. Date 
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DATA SHEET 7 (Cont.) 

2.1.13 Medium Voltage Housekeeping Parameter Checkout 

Measured Acceptable 
Prime Engineeriny Engineering 

Parameter Frame Unit Output Unit Value 

+5V Monitor' A .2 QVdc +5.00±0.25 Vdc 

+8V Monitor A S I?. +8.10±0o.15 

-8V Monitor A ( " -8.15±0.15 

+25V Monitor A -; . +25.50±0.75 

+350V Monitor A %j( 350 +350.±15. 

-15V Monitor A - 6' @3 7 -15.0±1.0 ®7 / 

-5V Monitor A o i -5.25±0.25 

Disc Ref Mon. A ), +3.00±0.02 

+5v Monitor B +5.00±0.25 

+8V Monitor B +8.10±0.15 C0 

-8y Monitor 13' 0.815±0. 5 

+25V Monitor B 2i JtfC.. +25.50±0.75 

+350V Monitor B 3d11,2 +350.t15. 

-15V Monitor B -15.0±1.0 'sid 

-5V Monitor B - -5.25±0.25 

Disc Ref Mon. B +3.000±0.02 

Insp. Date 

2.1.14 Actual Value Acceptable Value 

Heater i"_ ,2___ +25.0 ± 0.5 Vdc 

Electronics - . +25.0 ± 0.5 vdc 

Detector Bias L5,D - +25.0 ± 0,5 Vdc 

Insp. Date 
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DATA SHEET 7 (Cont.) 

2.1.15 	 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

10 ± 5 mAHeater 	 ___mA 

< 560Electronics 
< 30Detector Bias }. 


,-onsp Date 

2.1.16 	 Low Voltage Houselkeeping Checkout 

Measured
 
Prime Engineering Acceptable
 

Parameter Frame Unit Output Value
 

- ___ Vdc +5.00±0,25 Vdc+5V Monitor A 


- +8,10±0.15
 +8V Monitor A 

16. 	 -8.15±0J15-8V Monitor A F 

!-9..5% ±25.50±0.75 +25V Monitor A 


3 0 +350.±15.
+350 V M.onitor A 


-15V Monitor A 5, q O -15.0+1.0
 

-5.25±0.25
 -'SV Monitor A 5 


Disc Ref Mon. A _ +3.00±0.02
 

+5.00±0.25
 +5V Monitor B 


.+8.10±0.15+8V Monitor B 

-SV Monitor B -<i 1 "-8,15±0.15 

+25.50±0.75 +25V Monitor B 95. 6 


+350V Monitor B -j Q +350.±15.
 

--	 -15.0±1,0
-15V Monitor B 	 1_,_,,, 


B 	 . 2 6 -5.25±0.25 -5V Monitor 

Disc Ref Mon. B 3C CO +3.00±0.02 

Insp. Date
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DATA SIET 7 (Cont.) 

2.1.,7 Actual Value Acceptable Value 

Heater q, +30.0 ±+0.5 Vdc 

Electronics - +30.0 ± 0.5 Vdc 

Detector Bias 30 / _ +30.0 ± 0.5 Vdc 

•: ,. .. uo'7 

Insp. Date
 

2.1.18 High Voltage Current Consumption 

Current Sink Actual Value Acceptable Value
 

Heater 7 mA 16 ± 5 A 

Electronics .< 560 

Detector Bias < 30 

-(I ..... t 
Insp. Dte 
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EPS-503
 

DATA SHEET 7 (Cont.)
 

2.1.19 High Voltage Housekeeping Checkout 

Parameter 
Prime 
Frame 

Measured 
Engineering
Unit Output 

Acceptable
Value 

+5V Monitor A . Vdc +5.00±0.25 Vdc 

+8V Monitor A +8.10±0.15 

-BV Monitor A '-/ 7 -8.15±0.15 

+25V Monitor A .. 6' .+25.50±0.75 

+350V Monitor A .3. c +350.±15. ,Z 
-15V Monitor A - O tj -15.0±1.0 -cV< 

-SV Monitor A - 9 )1 7 -5.25±0.25 

Disc Ref Mon. A +3.00±0.02 

+5V Monitor B +5.00±0.25 

+V Monitor B +8.10±0.15 0? / 
-8V Monitor B . ,)2 -8.15±0.15 

+25V Monitor B g &,Pc/ +25.50±0.75 
+350V Monitor B 3. 3?c7 +350.±15. 

-15V Monitor B 44. cY-1 -15.0±1.0 '&..­
-5V Monitor B 5 -5.25-0.25 

isc Ref Mon. B 3 Ct,0OC +3.00±0.02 

Insp. Date 
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DATA SfIUET 7 (Ccnt.) 

2.1.20 	Temperature Measurement
 

Prime Measured Acceptable
 

Parameter Frawne Value Limits 

Package Temperature Monitor A 0 CIMc 50-F to 118F = 

10C to 480C 

Package Temperature Monitor B P3, 35( 

Detector Plate Temperature A 3,/1 ..
 

Monitor
 

Detector Plate Tenperature B
 

Monitor
 

Insp. Date
 

2.1.21 Detector Leakage Current Test
 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value 

A 	 75 pA 1-.O pA 

VA
-72.0C 

D 	 2.0 pA 

E -71 f 	 2.0 uA 
I: -~FEB 1 0 .1 

Insp- Date 
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EPS-503
 

DATA SHEET 7 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured maximum 
BPS Engineuring Acceptable 

Channel Unit Output 	 Value
 

A1 	 7 keV 50. -keY 

*L)rq 50. keY 

c 50. kev 

D , T- 50. keV 

B V-2j It__ 50. keV 

FIB2 O'U 

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 1t4 or 16
 

B E2 14 or 16
 

C E3 14 or 16
 

D E4 __ _ 14 or 16
 

E P6 14 or 16
 

Insp. Date
 

194
 



DATA SHEET 7 (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 /1 14 or 16 

B P2 Iq 14 or 16 

C P3 AV 14 or 16 

D P4 14 or 16 

E P5 14 or 16 

Insp.. Date
 

2.1.2d Electron 1, Electron 2, Electron 3, Electron 4, and
 

Proton 6 2046 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count
 

A El Zo 3 A 2032 or 2048 

A E2 2 2032 or 2048 

C E3 C A 2032 or 2048 

D E4 2C 32- 2032 or 2048 

E P6 .2____ 2032 or 2048 

Insp. Date
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DATA SHEET 7 (Cont.)
 

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

2046 pulse data accumulation test 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A P1 . . 2032 or 2048 

B P2 t 2032 or 2048 

C P3 )2c.3 2- 2032 or 2048 

D P4 2-% % 2032 or 2048 

E P5.... _____- 2032 or 2048 

"rnsp. 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 260,096 or 262,144 

B E2 2-( c0. V6 260,09.6 or 262,144 

C E3 . trc- 9 
.. 260,096 or 262,144 

D E4 2-6 2-1 1-/ 260,096 or 262,144 

E - P6 0 0 260,096 or,262,144 

Insp. Date
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DATA SHEET 7 (Cont.) 

2.1.32 	Proton 1, Proton 2, Proton 3, Proton 41 and Proton 5
 

262,142 pulse data accumulation test
 

EPS Measured -Acceptable 
Channel . Threshold Count Count 

A P1 26 6____ 260,096 or 262,144 

B P2 26 cc 5%6 260,096 or 262,144 

C P3 2--6C 260,096 or 262,144 

D P4 2ty'" 260,096 or 262,144 

E P6 .3-6 X-1 1J 260,096 or 262,144 

Insp. Date
 

2.1.3'4 Electron i, 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 9, 3t 33,292,288 or 0 

B E2 _17S/,. 33,292,288 or 0 

C E3 Qq3,P,.,.a' 33,292,288 or 0 

D E4 3. A92,.s 33,292,288 or 0 

E P6 0 - 33,292,288 or 0-

Insp. Date
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DATA SHEET 7 - (Cont.) 

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

33,554,430 pulse data accumulation test 

EPS Measured Acceptable 
Channel Threshold Count Count 

P3 , JcZ2g ' 33,292,288 or 0 

P2 .3 Jg'33,292,288 or 0 

P3 ? 33,292,282 or 0 

P4 3-2, . 33,292,288 or 0 

P5 3> Q)-% 2, 2 33,292,288 or 0 

Insp. Date
 

2.1.36 Visual inspection
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DATA SHEET 8
 

2.8 F/T1-' O , 
"F,/Ctroa 7-V-Pos y_/ST W A/.1V A t 

2.1,4 - Heater Power 

Measured Value 

"2- 12 7 

Acceptable Valua 

+27.5 ± 0.5 vdo 

2.1.5 Medibm Voltage 

Measured Value 

1 (07 

Heater 

Insp. Date 

Current? 

Acceptable Value 

10 5m 

Insp. Daze 
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DATA SHEET 8 (Cont.) 

2.1.6 Electronic Power 

Measured Value 

.... 2 , '/ 

Acceptable Value 

+2725 0.5 Vdc 

2.1.7 

Insp. Date 

Medium Voltage Electronics Current 

Measured Value Maximum Value 

2.1.8 Detector Bias 

Measured Value 
7 5 6 

• 

Insp. Date 

Acceptable Value 
+27.5 ± 0.5 Vdc 

P:3I I' 

2.1.9 

Insp. Date 

Medium Voltage Detector Bias Current 

Measured Value Naximum Value 

0 30mA 

Insp. Date 
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-" DC .,ou ­

vcLta4z ADO Oh-.<out2,1.11 medium 

-M; ured 	 Acceptable 
ElectricalReference 	 Eer-;,,7i caI 

Input U1nit, Output Output Unit 
V rtZege VoltageVoltage 


+ 0 0 2 5!i 0.C - _,t_4 i Vdc +0.025±0,010 Vdc 

+. .. 0.050±0.010
 

+0.l0-+0.; __0.100±0.010

+l. oo~o." 	 A___1, ooo_+o.olo
 

2.000±0.010
+2.000±0._ 

+3.000±0.010
+3.000±0.:-:-: 
 K+4.000±0.015
+4.000±0. ::. 


+4.900±0.020-+4.900±0. 

Insp'. Date 



DATA SHEET 8 (Cont.) 

2. 1.13 Medium Voltage Ilousokeeping Paraweter Checkout 

Measured Acceptable
 
?rtme Engineering Engineering
 

Parameter Frame Unit Output Unit Value
 

+5V Monitor A £JI/ Vd +5.00±0.25 Vdc 

+8V Monitor A +8.10±0.15 

-8v Monitor A -8.15±0.15 

+25V Monitor A __________ +25.50±0.75 

+350V Monitor A 3 __O +350.±15.
 

-I5V Monitor A C57C/ -15.0i1.0 e,
 

-5V Monitor A J -5.25±0,25
 

Disc Ref Mon. A ' ___. ___,_ +3.00+0.02
 

+5V Monitor B 0 +5.00±0.25 ­

+BV Monitor B +8.10±0.15
 

-8V Monitor B -8.15+0.15 

+25V Monitor B 5.S Z( +25.50±0.75 

+350V Monitor B .5 30 0 +350.±15, 

-15V Monitor B -46-C ,C- -5.0±iO :­

-5V Monitor B o -5.25±0.25 

Disc Ref Mon. B . +3,000±0.02 

Insp. Date
 

2.1.14 Actual Value Acceptable Value
 

Heater ,2K j' +25.0 ± 0.5 Vdc
 

Electronics - 2"A C +25.0 ± 0.5 vdc 

Detector Bias +25.0 ± 0.5 Vdc
 

Insp, Date
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DATA SHEET 8 (Cont.) 

2.1.15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value
 

Beater mA 110 ± 5 mA 

Electronics C tic < 560 

-Detector Bias _ ___ < 30. 

,Insp. Date 

2. 1.16 Low Voltage Housekeeping Checkout 

Measured
 
Prime Engineering Acceptable
 

Parameter Frame Unit Output Value
 

+5V Monitor A , /o2, Vdc +5.00±0.25 vdc 

+BV Monitor A // +8.10±0.15 

-8V Monitor A - , /2 -8.15±0.15 

+25V Monitor A ZS.. S/,$ +25.50±0.75 

+350 V Monitor A 2,/fl 2 +350.-±15. 

-15V Monitor A - ,%. -15.0±1.0 

-5V Monitor A -5..25±0.25 

Disc Ref Mon. A +3.00±0.02 

+5V Monitor B ,J ik.1 +5.00±0.25 

+8V Monitor B (T +8.10±0.15 

-8V Monitor .B e.,/(y _ -8.15±0.15 
-
+25V Monitor B 2., 35* +25.50 0.75
 

+350V Monitor B ,t/A,33 +350.±15.
 

-15V Monitor B -I .> -15.0±1.0
 

-5V Monitor B . -.
, 3g -5.25±0.25
 

Disc Ref Mon. B 3. 00O0 +3.00±0.02
 

Insp. Date
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DX!A SEET 8 (Cont.) 

2. 1,17 

Heater 

Electronics 

Detector Bias 

Actual Value 

_-__ 

_+30.0 

30 62 

Acceptable Value 

+30.0 ± 0.5 Vdc 

± 0.5 Vdc 

+30.0 ± 0.5 Vdc 

XnsTp. Date 

2.1.18 High Voltage Current Consumption 

Current Sink 

Heater 

Electronics 

Detector Bias 

Actual Value 

_ ___ 

Acceptable Value 

mA ± 5 nA 

<q~-560 

< 30 

Tnso. Date 
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EPS- 503
 

DATA SHEET 8 (Cont.)
 

2.1.19 High Voltage Housekeeping Checkout
 

Parameter 
Primerrame 
Frame 

Measured 
Engineering
Unit Output 

Acceptable 
Value 

+SV Monitor A -o /jyVdc +5.00±0.25 Vdc 

+8V Monitor .'A +8.10±0.15 

-V Monitor A -8.15±0.15 

+25V Monitor A +_________+25.50±0.75 ;It 

+350SV Monitor A .3 -/303 +350.±15 

-15V Monitor A -ItO/ -15.0±1.0t'K-, 

-SV Monitor A _:- L5I0J -5.25±0.25 

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 +25.50±0.75 

+350V Monitor B Jj5- "0 +350.±15. 

-15V Monitor B- <SO' /3 -15.0±1.0 

-5V Monitor B .5 ./ -5.25±0.25 

Disc Ref Mon. B 3 0 c +3.00±0.02 

Insp. Date 
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DATA SHEEIT 8 (Cont.) 

2.1.20 Temperature Measurement
 

Prime Measured Acceptable 

Frame Value LimitsParameter 

.Package Temperature Monitor A 3,. 7f 70 C 50 0 F to 1180F 

101C to- 480C 

"Package Temperature Monitor B 23, ;t/y 

Detector Plate Temperature A __
 

Monitor
 

Detector Plate Temperature B Z, 2.
 

Monitor
 

Insp. Date 

2.1.21 Detector Leakage Current Test
 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value
 

A ° 1IiA 1. 0 pA
 
B ,.3 2.0 1A
 
c ,3'j,-. 2.0 iA 
D 2.0 pA 

E 17, 2.0 IiA 

insp. Date
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DATA SHEET 8 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured 	 Maximum 
3EPS Engineering "Acceptable
 

Channel Unit Output Value
 

A 	 ,./y 7 keV 50, keV 

.B 'l -. 50. key 

C f4 	 ( -,, 50. keV 
D -	 50. keV 

E 	 . 3? 7 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 Acceptable

Channel *Threshold Count Count
 

A 	 El 14 orti6 

B 2 	 16i4 or 16 
C E3 14 or 1-6 

D E4 V-I 14 or 16 

E P6 _ 14 or 16 

Insp. 	 - Date 
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E)s -503 

DATA SHEET 8 (Cont.)
 

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

14 	pulse data accumulation test
 

BPS Measured Acceptable
 

Channel Threshold Count - Count 

A Pi ____ 14 or 16 

B P2 14 or 16 

C P3 14 or 16 

D P4 / 14 or 16 

E P5 ,!4 	 6or1 

Insp. Date
 

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

Proton 6 2046 pulse data accumulation test
 

BPS Measured Acceptable 

Channel Threshold Count 

A El 2-.A z. 2032 or 2048 

A E2 2-0 2 , 2032 or 2048 

C E3 2- (- 2- .. 2032 or 2048 

D E4 __ r4f 9'- 2032 or 2048 

E PG 2- r 3t 
S/ 4 

2032 or 2048 

Insp. Date
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DATA SHEET 8 (Cont.) 

2.1-29 Proton 11 Proton 21 Proton 3, Proton 4, and Proton 5
 

2046 pulse data accumulation test
 

EPS measured Acceptable 
Channel Threshold Count Count 

A P1 ( 2032 or 2048 

B P2 2032 or 2048 

P3 2C5 2 2032 or 2048C 

D P4 - %2- 2032 or 2048 

S P5 -o 2-. 2032 or 2048 

Insp. Date
 

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


Proton 6 262,142 pulse data accumulation test
 

EPS Measured Acceptable 

Channel Threshold Count Count 

A El 2 6c& 6 260,096 or 262,144 

B E2 2. ccq 260,096 or 262,144 

C E3 2 a (7 260,096 or 262,144 

D E4 2 6c. 9% 260,096 or 262,144 

E P6 Z 6 _ 260,096 or 262,144 

Insp Date
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DATA SHEET 8 (Cont.) 

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

2623142 pulse data accmaulation test
 

EPS 	 Measured Acceptable 
Channel Threshold Count 	 Count
 

A P1 2 off 260,096 or 262,144 

B P2 z42ct_ . 260,096 or 262,144 

C P3 2_ 260,096 or 262,144 

D P4 Q(/. CA' 260,096 or 262,144 

E P6 2c-,/Lq 260,096 or 262,144 

Insp. Date
 

2.1.3'4 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
 

5SS, 25/ >tqr 

A El 3 /2 2 33,292,288 or 0 

B E2 ___ -- 33,292,288 or 0 

C E3 A 33,292,288 or 0 

D E4 33,292,288 or 0 

E P6 '-Q' 21' 33,292,288 or 0-

Date
-Insp. 
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DATA SHEET 8 .(Cont.) 

2.1.35 Proton 1, -Proton 2, Proton 3, Proton 41 and Proton 5 

33,554,430 pulse data accumulation test
 

EPS Measured Acceptable
 
Chinnel Threshold Count -Count 

A P1 ,2,Li$- 33,292,288 or 0 

3 P2 233 4 0-1>/2_ 33,292,288 or 

P3 -p 33,292,288 or 0 

D P4 %5,,7-) 33,292,288 or 0 

IP5 7, 2V 33,292,288 or 0 

Insp, Date
 

2.1.36 Visual inspection
 

Insp. Date
 

-2 -8-2-prrorm EnTst-per DX" P ED --- ic//a 

Insp. Date
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DATA SHEET 9 

FUNCTIONAL TEST
 

2. 9 FUNCTIONAL TEST DATA SHEET 

2.1.4 Heater Power 

Measured Value Acceptable Value 

+27.5 ± 0.5 Vdc 

nsp. Date 

2.1.5 Medium Voltage Heater Current 

Measured Value Acceptable Value 

10 ± 5 mA 

Insp. Date 
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DATA SHEET 9 (Cont.) 

2.1.6 	 Electronic Power
 

Measured Value Acceptable Value 

.. ... _ _ +27.5 ± 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
 

Measured Value Acceptable Value
 

+27.5 ± 0.5 Vdc 

Insp. Date
 

2. 1.9 	 Medium V.tl Lae ,eLect.c.. Dias. 

Measured Value Maximum Value 

30 mA 

Insp. Date
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DATA SHEET 9 (Cont.) 

2.1.11 Medium Voltage ADC Checkout 

Reference 
Input 

Voltage 

+0.025±0.001 Vdc 

Measured 
Electrical 
Unit Output 
Voltage 

Vdc 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.010 Vdc 

+0.050±0.001 

+0.100±0.001 

+1.000±0.001 

+2.000±0.001 

+3.000±0.001 

+4.000±0.001 

+4.900±0.001 

0.050±0.010 

0.100±0.010 

1.000±0.010 

2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0.020 

Ino. Date 
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DATA SuEET 9 (Cont.) 

2.1.13 Medium Voltage flouseecping Parameter Checkout 

" Acceptable
.Measured 
Prime Engineering Engineering
 

Parameter Prame Unit Output Unit Value
 

+5V Monitor A Vdc +5.00±0.25 Vdc 

+SV Monitor A -- 10±0.15+8, 


_-8.15±0.15
 -SV Monitor A 

+25V Monitor A +25.50±0.70 

+350V Monitor A +350.±15. 

-15V Monitor A -15.0±1.0 

-5V Monitor A -5.25±0.25 

Disc Ref Mon. A +3,00±0.02 

Monitor B +5.00±0.25 -+5V 

+8V Monitor B " +8110±0.15
 

-SV Monitor 13 -8,150.15
 

+25V Monitor B +25.50±0.75
 

+550V Monitor B +350.±15
* 

-15V Monitor B -15o0±i.0
 

-5V Monitor B -5.25±0.25
 

Disc Ref Mon. B ..... +3.000±0.02
 

Insp. Date
 

2.1.14 Actual Value Acceptable Value 

Heater +25.0 ± 0.5 Vdc 

Electronics +25.0 ± 0.5 Vdc 

Detector Bias +25.0 ± 0.5 Vdc 

Insp. Date
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DATA SIIEET 9 (Cont.) 

2.l.15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

Heater mjA 10 ± 5 mA 

Electronics < 560 

Dtector Bias < 30. 

<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 +8.10±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 -5.25±0.25 

.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 +25.50±0.75 

+350V Monitor B +350.±15. 

-15V Monitor B -15.0±1.0 

-5V Monitor B -5.25±0.25 

Disc Ref Mon. B +3.00±0.02 

Insn. Date 

216 



DATA S11SEET 9 (Cont.) 

2.1.17 

Heater 
Electronics 

Detector Bias 

Actual Value Acceptable Value 

+30.0 ± 0.5 Vdc 
+30.0 ± 0.5 Vdc 

+30.0 - 0.5 Vdc 

Insp. Date 

2.1.18 High Voltage Current Consumption 

Current Sink 

Heater 

Electronics 

Detector Bias 

Actual Value Acceptable 

VA 10 ± 5 MMA 

< 560 

< 30 

Value 

'Insp. Date 
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DATA SHEET 9 (Cont.) 

2.1.19 High Voltage Housekeeping Checkout 

Parameter 
Prime 
Fame 

Measured 
Engineering 
Unit Output 

Acceptable 
Value 

+5V Monitor A Vdc +5.00±0.25 Vdc 

±8v Monitor A ...... +8.10±0.15 

-SV Monitor A "-8.15±0.15 

+25V Monitor A' +25.50±0.75 

+350V Monitor A -+350.±15. 

-15V Monitor A -15.0±1.0 

-SV Monitor A -5.25±0.25 

Disc Ref Mon. A +3.00±0.02 

+SV Monitor B +5.00+-0.25 

+8XV Monitor B _ +8.10±0.15 

-SV 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 Monitor B -5.25±0.25 

Disc Ref Mon. 4__000 

Insp. Date 
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DATA SHEET 9 (Cont.) 

2.1.20, Temperature Measurement
 

Prime Measured Acceptable
 

Frame Value Limits
Parameter 

A 50IF to 118'FPackage Temperature Monitor 00 

10C to 480C
 

Package Temperature Monitor B ._,
 

Detector Plate Temperature A
 

Monitor
 

Detector Plate Temperature B
 

Monitor
 

Insp. Date
 

2.1.21 Detector Leakage Current Test
 

Measured laximumn 
BPS Engineering Acceptable
 

Channel Unit Output Value
 

A ___ . A 1.0 VA 
B 2.'0 pA 

, 2.0 vAC 

2.0 pAD 

E 2.0 VA 

.Insp. Date 
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DATA SUBET 9 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured Maximum 
EPS 

Channel 
Engineering
Unit Output 

Acceptable
Value 

A keV 50. keV 

_50. keV 

C 50. keV 

D 50. keV 

E 50. keV 

Insp. Date
 

2.1.25 	Electron 11 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 E3 14 or 16
 

D X4 14 or 16
 

PG .. 14 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 Acceptabl( 

Channel Threshold Count Count 

A P1 14 or 16 

D P2 14 or 16 

C P3 14 or 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 El 	 2032 or 2048
 

2032 or 2048 

C E3 2032 or 2048 

D E4 -.--- or 2048 

A E2 


_-_ 2032 


"E P6 ... .2032 or 2043
 

Insp. Date
 

221
 



DATA SHEET 9 (Cont.)
 

2.1.29 Proton I, 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 or 2048 

C P3 2032 or 2048 

D P4 2032 or 2048 

E P5 2032 or 2048 

Insp.. Date
 

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

Proton 6 262,142 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A El 260,096 or 262,144 

B E2 • 260,096 or 262,144 

C E3 260,096 or 262,144 

"-E4 - 260,096 or 262,144 

E P6 260,096 or 262,144 -

Insp. Date
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DATA SHEET 9 (Cont.) 

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

262,142 pulse data accmulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A P1 260,096 or 262,144
 

B P2 260,096 or 262,144
 

C P3 260,096 or 262-144
 

D P4 260,096 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 Measured Acceptable
 
Channel Threshold Count Count
 

A El 	 33,292,288 or 0
 

B E2 	 33,292,288 or 0
 

C. 	 E3 33,292,288 or 0 

4 3 or 0Q33,2f2,22-8 

E P6 . 33,292,288 or 0-

Insp. Date
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DATA SHEET 9 (Cont.) 

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

33,554,430 puls& data accumulation test 

EPS easured Acceptable 
'hannel Threshold Count Count 

A P1 33,292,288 or 0 

B P2 33,292t288 or 0
 

C P3 33,292,288 or 0
 

D P4 33,292,288 or 0
 

E P5 33,292,288 or 0 

Insp.* Date 

2.1.36 Visual inspection'
 

Y sp. Date 
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DATA SHEET 10
 

2.10 ACOUSTIC
 

2.1.4 Heater Power 

Measured Value Acceptable Value 

+27.5 + 0.5 Vdc 

1ulSD. Da.re 

2.1.5 Medium Voltage Heater Current 

Measured Value Acceptable Value 

*10 ± 5 7A 
L., --. 2 /// 

Insp. Date 

_ 
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DATA SHEET 10 (Cont.) 

2.1.6 	 Electronic -Power 

Measured Value 	 Acceptable Value
 

+27.5 ± '0.5 Vdc27, 5t 

Insp. Ddte 

2.1.7 	Medium Voltage Electronics Curreht
 

Maximum Value
Measured Value 


5lc 7A 	 560 mA 

Insp. Date
 

2.1.8 	Detector Bias
 

Measured Value Acceptable Value
 

2 6 G +27.5 ± 0.5 	Vdc 

- Insp. Date 

Vota; Det,aZor 

Maximum Value 

2. 1.S Hediur c 	 Bias C-rnnt 

Measured Value 


'2 .30 	 mA -

Insp. Date
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DATA ShIEET 10 (Cent.) 

2.1.11 Medium Voltage ADC Checkout
 

Measured Acceptable 
Reference Electrical Electrical 
Input Unit Output Output Unit 

Voltage Voltage Voltage 

+0.025±0.001 Vdc Vdc +0.025±0.010 Vdc 

+0.050-±o.001._ 0.050±0.010 

+0.100±0.001 ,c9Z 0.100±0.010 

+1.000±0.001 . 1.000±0.010 

+2.000±0.001 / // 2.000±0.010 

+3.000±0.001 +3.000±0.010 

-4.000±0.001 3,q 3 +4.000±0.015 

+4.900±0.001 - 7A +4.900±0.020 

insp. Date 
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DATA ShEET 10 (Cont.) 

2.1.13 Medjum Volta,e Housekeeping Parameter Checkout 

Prime 
Parameter Frame 

+5V Monitor A 

+8V Monitor A 

-SV Monitor A 

+25V Monitor A 

+350V Monitor A 
-15V Monitor A 

-5V Monitor A 

Disc Ref 1,1on. A. 

+5V Monitor B 

+8V Monitor B 

-8V Monitor B 

+25V Monitor B 

+350V Monitor B 

-15V Monitor B 

-SV Monitor B 

.Disc Ref Mon. B 

2.1.14 


Heater 


Electronics 


Detector Bias 


Measured 

Engi.eering 
Unit Output 


5// Vdo 

1.3 

-S7, I/ 


____, 

3'/C!5. 
0/4 


.,ot 


__ , 15 

-82,/66 

a c2 


- /6, :5-a 

,.0­

,-5/&/ 
3,.000 

Insp. 


Actual Value 


3 
2_ ___ 

Acceptable
 
Engineering 
Unit Value
 

+5.00±0.25 Vdc 

+8.10±0.15
 

-8.15±0.15 

+25.50±0.75
 

+350.±i15.
 

-15. 01. 0,' 

-5.25±0.25 


+. 0+3.000.021 

+5.00±0.25 

+8.10±0.15
 

-8.15±0.15
 

.+25.50±0.75 

+350.±15.
 

-5.25±0.25
 

-3.000±0.02
 

Date 

Acceptable Value
 

+25.0 ± 0.5 Vdc 

+25.0 ± 0.5 Vdc 

+25.0 ± 0.5 Vdc 

Insp. Date
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DATA SHEET 10 (Cont.) 

,2.1.15 Low Voltage Current Consumption 

Measured Acceptable ValueCurrent Sink 	 Current 

nA1tI0A MO±5Heater 
-<
Electronics _ 	 560 

-Detector Bias .2 _c _ --- < 30. 

Jnsp. "- Date 

2.1.16 Low Voltage ousekeeping Checkout 

Measured
 
Prime Engineering Acceptable
 

Parameter Frame Unit Output Value
 

A ., I 	 Vdc +5,00±0.25 Vdc+5V Monitor 


;z1 +8.10±0.15
 +SV Monitor 	 A 


. , 0 -8.15±0,15-8V Monitor A ­

+25V Monitor A g&, 7 V +25.50±0.75
 
= _ig,13, +350. ±15.
 

+350 V Monitor A 3g+ .
 

-15V Monitor A -/S Q" -15.0±1.0
 

-5.25+0.25
 -5V Monitor 	 A 2< 

A g.2. uef +3.00±0.02
 DiSC Ref Mon. 


/ +5.00±0.25
 -+5V Monitor 	 B 


.	 +8.10±0.15
 +SV Monitor 	 B 


B __ I___ --8.15±0.15
-SV Monitor 
_ _ +_+25.50±0.75 +25V Monitor B 


+350V Monitor B 3_4 33 +350.-+5.
 

-15V Monitor B 	 _ c, -15.0±1.0
 

- ,38 -5.25±0.25
 -5V Monitor B 

Disc Ref Mon. B 6C- +3.00±0.02 4, 
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DATA SHILET 10 (Cont.) 

Actual Value Acceptable Value 

Heater 2 7, 7' +30.0 ±0.5 Vac
 

Electronics Z 16+30.0 ± 0.5 VWa
 

Detector Bias S5.i +30.0 ± 0.5 Vda
 

2.1.17 

Insp. Date
 

2.1.18 	High Voltage Current Consumption
 

Current Sink Actual Value Acceptable Value
 

Heater r, A10 ± 5 mA 

Electronics __ ZA 40 < 560 

Detector Bias < 30 

p:- -	 7

z-97 
Insp. Date
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DATA SHEET 10 (Cont.) 

2.1.1.9 High Voltage Housekeeping Checkout 

Parameter 
Prime 
Frame 

Measured 
Engineering
Unit Output 

Acceptable 
Value 

+5V Monitor A ./i Vdc +5.00±0.25 Vdc 

+8V Monitor A g, /3 +8.10±0.15 

-8V Monitor A , -8.15±0.15 

+25V Monitor A 2& -4 +25.5040.75 

+350V Monitor 
-15V Monitor 
-5V Monitor 

A 
A 
A 

34-( .330 +350.±15. 
- /ap?-] -15.0±1.0,42'

+-1/5.250.25, 
Disc Ref Mon. A .4 +3"00-0"02 

+5V Monitor B ___, / ___ +5.00±0.25 

+8V Monitor 
-8V Monitor 

B 
B 

_. 

.­
{ 

, 
_/_ 

/ 
+8.10±0.15 
-8.15+0.15 

+25V Monitor B a, t/ 2 +25.50±0.75 

+350V Monitor 
-15V Mo6nitor 

B 
B __,__, 

4.J3O 
___ 

+350.±15. 
-15.0±1.0 

. 

:,$W\ 

-5V Monitor B _____ , , j -5.25±0.25 

Disc Ref Mon. -B . +3.00±0.02 

9 0 

Insp. Date 
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DATA SHEET 10 (Cont.)
 

2.1.20 Temperature Measurement 

Parameter 

Package Temperature Monitor 

Prime 

Frame 

A 

Measured 

Value 

2 64 O0 

Acceptable 

Limits 

50 0 F to 1180 F 

10°C to 480 C 

Package Temperature Monitor B __ "___ 

Detector Plate Temperature A -:z 3 3 

Monitor 

Detector Plate Temperature B ._ 3,_3 

Monitor 

I-7-'
 

Insp. Date
 

2.1.21 Detector Leakage Current Test
 

Measured Maximum
 
BPS Engineering Acceptable
 

Channel Unit Output Value
 

A 2../ hA 1.0 pA
 

B S,5" _ _ 2.0 pA 
c A.,6'2 2.0 pA 

D '73k 2.0 pA 

E ,7 2.0 pA 
72, 

Insp. Date
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DATA SHEET 10 (Cont.) 

2.1.22 Detector Resolution Test
 

EPS 
Channel 

Measured 
Engineering 
Unit Output 

Maximum 
Acceptable 
Value 

A 7 keV 50.. keY 

'B 7 t 50. keY 

C .2 7.< 50. keY 

D 

E 

,___7.-

,3- '7-5 

50.. keV 

5G. keY 

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 E2 	 14 or 16 

C, E3 '-14 	 or 16
 

D E4 / 14 or 16 

-E _6_ - / ]-4 or 16 

Insp. - Date 
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DATA SHEET 10 (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 PI 1 4 or 1G 

B P2 /lk14 orlG 

C P3 f 14 or 16 

D P4 I__ _ 14 or 16 

B PS _ 14 or 16 

Insp. Date
 

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

Proton 6 2046 pulse data accumulation test
 

EPS Measured Acceptable
 
Channel Threshold Count
 

A El _ _ _ 2032 or 2048 

A E2 a 2032 or 2048 

C E3 7-oY 2032 or 2048 

-Drf4 At -----. 2032 or 2048 

"E'Ps Z0)2 - 2032 cr2048 

Insp. Date
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DATA SHEET 10 (Cont.) 

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

2046 pulse data accumulation test
 

BPS Measured Acceptable 

Channel Threshold Count Count 

A P1 _ _- 2032 or 2048 

B P2 W-037 2032 or 2048 

C P3 2_-0__7- 2032 or 2048 

D P4 7-,03 - 2032 or 2048 

E P5 g 2032 or 2048 

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 22 Oft 260,096 or 262,144 

B E2 9.'.A;Y(;Y 260,096 or 262,144 

2..6Of 6 260,096 or 262,144C- E3 


f 260,06o or 262,14426_______B)4B 


E P6 26o0F6. 260,096 or 262,144
 

Insp. Date
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DATA S.ET 10 (Cont.)
 

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

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A 'P1 Zuc' 'i 260,096 or 262,144 
B P2 o_, 260,096 or 262,144 

CP3 fl 260,096 or 262,144 

D P4 16t'; 541' 260,096 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 Measured Acceptable
 
Channel Threshold Count Count
 

A El -3- , Piz-lAf 33,292,288 or 0 

B E2 0 33,292,288 or 0 

C E3 61 0 , g33 292 ,28 or. 0 

-E417r-.-- O OY: '33,292,288 -'-

E .P26 33,292,288 or 0 

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 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count Count 

A Pi y zi f 33,292,288 or 0 

B P2 C 3 94, igg 33,292,288 or 0 

C P3 33,.9z,7<4 33,292,288 or 0 

o P4 33 Z-.,7 33,292,288 or 0 
'P5 -7-2,7- 33 2 92,288 or 0 

Insp, Date
 

.2.1.36 Visual inspection'
 

Insp. Date
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2.10.2 

DATA SUEET 10 (Cont.) 

Test article to test facility 

2.10.3 Prepare chamber 

Insp. Date 

2.10.4 Install test article 

Insp. Date 

2.10.5 Test 

Insp. Date 

2.10.6 Remove test article 

Insp. Date 

2.10.7 

Insp. 

Return to Beta Building 

Date 

Insp. Date 
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DATA SHEET 11 

FUNCTIONALj TEST
 

2.11 FUNCTIONAL TEST DATA SHEET 

2.1.4 Heater Power 

Measured Value Acceptable Value 

+27.5 ± 0.5 Vdc 

insp. Date 

2.1.5 Medium Voltage Heater Current 

Measured Value Acceptable Value 

10 ± 5mA 

Insp. Date 
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DATA SHEET 11 (Cont.) 

2.1.6 Electronic Power 

Measured Value 	 Acceptable Value
 
_ _" 	 +27.5 ± 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 

Measured Value 	 Acceptable Value
 

+27.5 ± 0.5 Vdc
 

Insp. Date
 

2.1.9 ledixu Voltage Detector Bias Ccrrav;t 

Measured Value 	 Maximum Value
 

S3OmA 

I-np. Date
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DATA SHEET 1 (Cont.) 

.1.1 Medium Voltage ADC Checkout 

Reference 
Input 

Voltage 

Measured 
Electrical 
Unit Output 
Voltage 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.002 Vdc 

+0.050±0.001 

+0.100±0.001 

+1.000±0,001 

+2.000±0.001 

+3.000±0.001 

+4.000±0.001 

+4; 900±0.001 

Vdc +0.025±0.010 Vdc 

0.050±0.010 

0.100±0.010 

1.000±0.010 

2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0.020 

Insp. Date 
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11 (Cont.)DATA SlIEST 

2.1.13 Mdium Voltage Housekeeping Parameter Checkout 

Measured Accentable
 
- Prime Engineering Engineering
 

Parameter .Frwne Unit Output Unit Value
 

+5V Monitor A 	 Vdc +5.00±0.25 Vdc
 

+8V Monitor A 	 +8.10±0.15 

-8V Monitor A -8.15±0.15
 

+25V Monitor A +25.50±0.75
 

+350V Monitor A +350.±15.
 

-15V Monitor A -15.0±1.0
 

*-5V Monitor A -5,25±0.25
 

DiscRef Mon. A +3,00±0.02
 

+5.00±0.25
 

+BV Monitor B +8.10±0.15
 

-8V Monitor B -8.15±0,15
 

+5V Monitor B 


+25.50±0.75
 

* 	+350V Monitor B +350.±15. 

-15V Monitor B -15.0±1.0 

-5V Monitor B -5.25±0.25 

Disc Ref Mon. B +3.000±0.02 

+25V Monitor B 


Insp. Date 

Actual Value Acceptable Value
2.1.14 

+25.0 ± 0.5 vdc
Heater 


+25.0 ± 0.5 vdc
Electronics 


+25.0 ± 0.5 Vdc
Detector Bias 


Insp. Date
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-. DATA SHEET ii (Cont.) 

2. l15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

Heater mA 10 ± 5 mAk 

Electronics < 560 

-Detector Bias <'30. 

JInsp. Date 

2.1.16 Low Voltage Rousekeeping Checkout 

Measured 
Prime Engineering Acceptable 

Parameter Frame Unit Output Value 

+5V Monitor A Vdc +5.00±0.25 Vdc 

+8V 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 Monitor A -15.0±1.0 

-5V Monitor A -5.25±0.25 

Disc Ref Mon. A +3.00±0.02 

+SV Monitor B +5.00±0.25 

+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. 

rI5V 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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El'S-503 

DATA SI12ET 11 (Cont.) 

2.1.17 Actual Value Acceptable Value 

Heater 

Electronics 

Detector Bias 

+36.0 ± 

+30.0 ± 
-1-30.0 ± 

0.5 Vdc 

0.5 Vdc 

0.5 Vdc 

Insp. Date
 

2.1.18 	High Voltage Current Consumption 

Current Sink Actual Value Acceptable Value 

Heater mA 10 ± 5 RIA 

Electronics < 560 

Detector Bias < 30 

Insp. Date
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DATA SHEET 11 (Cont.) 

2.1.19 High Voltage Housekeeping Checkout
 

Parameter 
Prime 
Frame 

Measured 
Engineering
Unit Output 

Acceptable 
Value 

+SV Monitor A Vac +5.00±0.25 Vdc 

+8V Monitor A .. +8.10±0.15 

-SV Monitor A -8.15±0.15 

+25V lonitor A +25.500o.75 

+350V Monitor A +350.±15. 

-15V Monitor A -15.0±1.0 

-5V Monitor A -5.25±0.25 

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 +25.50±0.75 

+350V Monitor B +350.±15. 

-15V Monitor -B -15.0±1.0 

-5V Monitor B " -5,25±0.25 

Disc Ref Mon. H +3.00±0.02 

Insp. Date 
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DATA SHEET 11 (Cont.) 

2.1.20 	Temperature Measurement
 

Prime Measured Acceptable
 

Frame Value Limits
Parameter 

Package Temperature Monitor A _C 50'F to 118°F 

100C to 480 C 

Package Temperature Monitor B 

Detector Plate Temperature A
 

Monitor
 

Detector Plate Temperature B
 

Monitor
 

Insp. Date
 

2.1.21 Detector Leakage Current Test
 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value 

A __A 	 1.0 iA 

B 	 2.0 pA 
2.0 IiA
C 

D " _ _2.0 pA 
E 2.0 pA 

Insp. Date
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DATA SlIEST 11 (Cont.)
 

2.1.22 	Detector Resolution Test
 

elasured Maximum
 
EPS Engineering Acceptable
 

Channel Unit Output Value
 

A _keV 50. keV 

-B 50. kev 
50. keV
C 

50. keY
 

E 50. keV
 

D 


nsp. Date
 

2.1.25 	Electron 11 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 E3 14 or 16 

-D E4 14 or 16 

2$ -. 1.4 or16 

Insp. Date
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DATA SHEET i1 (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
 

API 14 or 16
 

B P2 14 or 16
 

C P3 14 or 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'
 

El 	 2,032 or 2048
A 


A E2 203-2 or 2048
 

C E3 2032 or 2048
 

D .E4. -- - -.. . -2032 or 2048 

fl .... 6. .- 2032 or 2048 

Insp. Date
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DATA SHEET 11 (Cont.) 

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

2046 pulse data accumulation test
 

EPS MNasured Acceptable
 
Channel Threshold Count Count
 

A P1 2032 or 2048
 

B P2 2032 or 2048
 

C P3 2032 or 2048
 
D P4 2032 or 2048
 

B P5 2032 or 2048
 

Insp. Date
 

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

Proton 6 262,142 pulse data accumulation test
 

BPS Measured Acceptable
 
Channel Threshold Count Count
 

A El 260,096 or 262,144
 

B E2 260,096 or 262,144
 
"C E3 260,096 or 262,144 

D E4 . . ___" "" "... 260,095 or 262,144 
E P6 or 262,144,260096 


Insp. Date
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DATA SHEET 11 (Cont.) 

-2.1.32, 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 -PI 260,096 or 262,144
 

B P2 260,096 or 262,144
 

C P3 260,096 or 262,144
 

D P4 260,096 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 -Measured Acceptable 
Channel Threshold Count Count 

A El 33,292,288 or;O 

B E2 33,292,288 or 0. 

C E3 33,292,288 or 0 

--D- -A '3,.92,88 *or0"" 

E "P6 ;'33,292,288 or 0-

Insp. Date
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DATA -Y'EETI. (Cont.) 

2,1.35 Proton 1, Probon 2, Proton 3, Proton 4f and Proton 5 

33,554,430 pulse data accumulation test 

EPS 1Measured Acceptable 
Channel Threshold Count Count 

A P1 33,292,288 or 0 

B P2 33,292r288 or 0 

C P3 33,292,288 or 0 

D P4 33,292,288 or 0 

E P5 _____ 33,292,288 or 0 

Insp.* 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 Valiue 

+27.5 ± 0.5 Vdc 

2.1.5 Medium Voltage Heater Current. 

Measured Value Acceptable ValUE 

10 ± 5 mA 

Insp. Date 
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DATA SHEET 1.2 (Cont.) 

2.1.6 	 Electronic Power 

Measured Value 	 Acceptable Value
 

+27.5 ± 0.5 Vdc 

Insp. Date 

2.1.7 	 Medium Voltage Electronics Current 

Measured Value 	 Maximum Value
 

mA560 

Insp. Date
 

2.1.8 	Detector Bias
 

Measured Value Acceptable Value
 

+27.5 ± 0.5 Vdc 

Insp. Date
 

4.1., 	 Medium Volta;e Dehect ,- :ras Current 

Measured Value 	 Maximum Value
 

30 mA 

Insp. Date
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DATA SHEET 12 (Cont.) 

2.1.11 Medium Voltage ADC Checkout 

Reference 
Input 

Voltage 

+0.025±0.001 Vdc 

+0.050±0.001 

+0.100±0.001 

+1.000±0.001 

+2.000±0.001 

+3.000±0.001 

+4.000±0.001 

+4.900±0.001 

Measured 
Electrical 
Unit Outout 
Voltage 

Vdc 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.025±0.010 Vdc 

0.050±0.010 

0.100±0.010 

1.000±0.010 

2.000±0.010 

+3.000±0.010 

+4.000±0.015 

+4.900±0.020 

Insp. Date 

254
 



DATA SIIEET 12 (Cont.) 

2.1.13 MIedium Voltage Housekeeping Pazameter Checkout
 

Prime 
Measured 
Engineering 

Acceptable 
Engineering 

Parameter Frame Unit Output Unit Value 

+5V Monitor A We +5.00±0.25 Vdc 

+8V Monitor A +8,10±0.15 

-8V Monitor A -8,15±0.15 

+25V Monitor A +25.50±0.75 

+350V Monitor A +350.-15. 

-15V Monitor A -15.0±1.0 

-5V Monitor A -5,25±0.25 

Disc Ref Mon. A +3.00±0.02 

+5V Monitor B +5.00±0.25 

+SV Monitor B +8.10±0.15 

-8V Monitor B -8115±0.15 

+25V Monitor B +25.50±0.75 

+350V Monitor B 4-350.±15. 

-15V Monitor B -15.0l.0 

-5V Monitor B --5.25'0.25 

.Disc Ref Mon. B +3.000±0.02 

Insp. Date 

2.1.14 Actual Value Acceptable Value 

Heater +25.0 ± 0.5 Vdc 

Electronics +25.0 ± 0.5 Vdc 

Detector Bias +25.0 ± 0.5 Vdc 

Insp. Date 
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DATA SIELI 12 (cant.) 

2.3.15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

Heater _ ___ 10 -­1 5 MA 

Electronics < 560 

--Detector Bias < 30 

.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 

+BV 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 Monitor A -15.0±1.0 

-5V Monitor A -5.25±0.25 

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 +25.50±0.75 

+350V Monitor B +350.±15. 

-15V Monitor B -15.0±1.0 

-5V Monitor B -5.25±0.25 

Disc Ret Mon. B +3.00±0.02 

Tnsp. Date 
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DATA SHEET 12 (Cont,) 

2. 1.17 Actual Value Acceptable Value 

Heater .... +30.0 ± 0.5 Vdc 

Electronics +30,0 ± 0.5 Vdc 
Detector Bias +30.0 ± 0.5 Vdc 

Insp. Date
 

2.1.18 High Voltage Current Consumption
 

Current Sink Actual Value Acceptable Value
 

Heater mA 10 ± 5 n-A 

Electronics < 560 

Detector Bias < 30 

Insp. Date
 

257
 



DATA SHEET 12 (Cont.) 

2.1:19 High Voltage U1ousekeeping Checkout 

Prime -Measured 

Parameter 
Paam 
Frame 

rrie Engineering
Unit Output 

Acceptable 
Value 

+5V Monitor 

+8V Monitor 

-SV Monitor 

+25V Monitor 

+350V Monitor 

-15V Monitor 

-5V Monitor 

Disc Ref Mon. 

+5V Monitor 

+8V Monitor 

-8V Monitor 

+25V Monitor 

+350V Monitor 

-15V Monitor 

-5V Moiitor 

:Di2 Ref Mon. 

A 

A 

A 

A 

A 

A 

A 

A 

B 

B 

B 

B 

B 

B 

B 

-B 

... 

Vdc +5.00±0.25 V( 

+8.10±0.15 

-8.15±6.15 

+25.50±0.75 

+350.±15. 

-15.0±1.0 

-5.25±0.'5 

+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 

-5.25±0.25 

$-3.00±-0.02 

Tnqn Date 
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DATA SuEET 12 (Cont.) 

2.1.20 Temperature Measurement 

Parameter 

Prime Measured Acceptable 

Frame Value Limits 

Package Temperature Monitor A 0C 50°F to 118OF 

10CC to 480C 

Package Temperature Monitor B | 

Detector Plate Temperature A
 

Monitor
 

Detector Plate Temperature B
 

Monitor
 

.Insp. Date
 

2.1.21 Detector Leakage Current Test
 

Measured Maximum
 
BPS Engineering Acceptable
 

Channel Unit Output Value
 

A VA 1.0 jA 
B 2.0 VA
 
C 2.0 pA
 

2.0 PA
D 

2.0 PA
E 

Insp. Date
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DATA SHEET 12 (Cont.) 

2.1.22 Detector Resolution Test
 

Measured - Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value 

A 
 keV 50. keV
 
.D 
 50. keV
 

50. keV
C 


50. keV
D 


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 Acceptable 

Channel Threshold Count Count 

A El 14 or 16 

B E2 14 or 16 

C -3 14 or 16 

D E4 14 or 16 

tE PG .m14 or..o16 

Inso. Date 
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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 P1 14 or 16 

B P2 14 or 16 

C P3 14 or 16 

D P4 14 or 16 

E P5 14 or 16 

Insp. Date
 

2.1.28 	Electron I, Electron 2, Electron 31 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 

: E - .- 2032-or 2048 

P, - 2032 or 2048 

Insp. Date
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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 Acceptable 
Channel Threshold Count Count 

A PI 2032 or 2048 

B P2 2032 or 2048 

C P3 2032 or 2048 

D P4 2032 or 2048 

E PS 2032 or 2048 

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 260,096 or 262,144
 

E2' 260,096 or 262,144
B 

C- -E3 260,096 or 262,144 

E 0 0 262,!44-20,096or
D 


E PG 260,096 or 262,144
 

Insp. Date
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DATA SHEET 12 (Cont.) 

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

262,142 pulse data acc'amulation test 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A PI - 260,096 or 262,144 

B P2 260,096 or 262,144 

C P3 260,096 or 262,144 

D P4 260,096 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 Measured Acceptable
 
Channel Threshold Count Count
 

A . El 33,292,288 or 0 

B E2 33,292,288 or 0 

C E3 - 33,292,288 or 0 

c'.E4v..­ 33,292,288 cr 0": 

P6' 33,292,288 or 0-

Insp. Date
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DATA ShEET 12 (Cont.) 

Proton It Proton 2, Proton 3, Proton 4, and Proton 52.1.35 


33,554,430 pulse data accumulation test
 

EPS Metsured -Acceptable 
Channel Threshold Count Count 

A Pi 33,292,288 or 0 

B P2 33,292f288 or 0 

C P3 33,292,288 or 0 

D P4 33,292,288 or 0 

E P5 33,292.288 or 0 

Insp. Date
 

2.1.36 Visual inspection
 

Insp. Date
 

264
 



DATA SHEET 12 (Cont.) 

2.12.2 Install dummy plug 

2.12.3 

Insp. 

Test article to facility 

Date 

2.12.4 Test article in chamber 

Insp. Date 

2.12.5 

2.12.6 

Insp. Date 

Raise temperature and humidity 

Insp. Date 

Maintain test condition for six hours 

V 

2.12.7 Reduce temperature 

Insp. Date 

fnap. Date 
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DATA '&IiEET 12 (Cont.) 

2.12.8 Repeat steps 2.12.5 through 2.12.7 for 5 cycles
 

Insp. Date
 

2.12.9 Remove test article from chanter
 

Insp. Date 

2.12.10 Visual inspection
 

Insp. Date
 

2.12.11. Return to Beta Building
 

Insp. Date
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DATA SHEET 13 

FUNCTIONAL TEST
 

2.13 FUNCTIONAL TEST DATA SHEET 

2.1.4 Heater Power 

Measured Value 

22, 3 

Acceptable Value 

+27.5 ± 0.5 Vdc 

Insp - D 

2.1,5 Medium Voltage Heater Current 

Measured Value Acceptable Value 

'000 io ± 5 m 

Insp. Date 
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DATA SHEET 13 (Cont.) 

2.1.6 Electronic Power 

Measured Value 

7rn6-sL 
Acceptable Value 

+27.5 ± 0.5 Vdc 

Insp. Dat 

2.1.7 Medium Voltage Electronics Current 

Measured Value -MaximumValue 

SI! 560 mA 

S, __-_ ___ 

Insp. Date' 

____ ___ 

2.1.8 Detector Bias 

Measured Value Acceptable Value 

+27.5 ± 0.5 Vdc. 

If..> ... /9% 

'. t. *-a'-

Insp. 

BBias C :e2 L 

Date' 

Measured Value 

9O.30 

Maximum Value 

mA 

Insp. Date' 
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DATA SHEET 13 (Cont.) 

2.1.31 Medium Voltage ADC Checkout 

Reference 
Input 

Voltagd 

Measured 
Electrical 
Unit Output 
Voltage 

Acceptable 
Electrical 
Output Unit 
Voltage 

+0.02540.001 Vdc A02 , 

+0.050±0. 001 0 4cl 

+0.100±0.00i ,o?2 
+1.0000010.__.0.11.000±0.010 

+2.000±0.001 

+3.000±0.001 2, 1/ 

+4.000±0.001 /_ 

+4.900±0.003 / 

Vdc +0.025±0.010 Vdc 

0.050±0.010 

0.100±0.010 
-,M4./. 

2.000±0.010oo O > 

+3.000±0.010 U 

+4.000±0.015 

+4.900±0.020 

Insp. Dat 
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DATA SHEET 13 (Cont.) 

2.1. 13 Medium- Voltage Nousexeeping Parameter Checkout 

Parameter. 

+5V Mionitor 

+8V Monitor 

-SV ,onitor 

+25V Monitor 

+350V Monitor 

-15V Monitor 

-5V Monitor 

Disc Ret Mon 

:+SV Monitor 

+SV Monitor 

-8V Monitor 

+25V Monitor 

+350V Monitor 

-15V Monitor 

-5V Monitor 

Disc Ref Mon. 

Prime 
Frame 

A 

A 

A 

A 

A 

A 

.A 

B 

B 

B 

B 

B 

B 

B 

B 

Measured 
Engineering 
Unit Output 

&,c6 Vdc 

& 2 

_A __ 

32D 

3Sc,/qC 

15. el 

S,_ 32 

'2,r 6S 

,OS2 

_ 

_____{&L.__ 

___, /_,_ 

-7 L 

-6,32 

-

Acceptable 
Engineering 
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 

+3,00±0.02:< 

+5.00±0.25 

+8.10±0.15 

-8.15±0.15 

+25.50±0.75 

+350.15. 

-15.0±1.0 

-5.25±0.25 

+3.000±0.02 

0 

C) 

Insp. 

2.1.14 Actual Value Acceptable Value 

Heater 

Electronics 

Detector Bias 

, 

§ 0Q 

09,;Z 

+25.0 ± 0.5 Vdc 

+25.0 ± 0.5 Vdc 

+25.0 ±-0.5 Vdc 

Insp. Dat 
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DATA SIEET 13 (Cont.) 

2.1.15 Low Voltage Current Consumption 

Current Sink Measured Current Acceptable Value 

Heater . mA 10 ± 5 iA 

Electronics /c < 560 
Detector Bias 2/ < 30.. 

- Insp. Date 

2.1.16 Low Voltage Housekeeping Checkout 

Measured 
Prime Engineering Acceptable 

Parameter Frame Unit Output Value 

+5V Monitor A o-3 Vdc +5,00±0.25 Vdc 

+8V Monitor A .f , 2OJ +8.10±0.15 

-SV Monitor A -­ 0_,/o/ -8.15+0.15 

+25V Monitor A C26'32o +25.50±0.75 

+350 V Monitor A 3r2,,/'- +350.±15. 

-15V Monitor A C -15.0±1.0 

-5V Monitor A _ _,/__ -5.25±0.25 

Disc Ref Mon. A IQ, ___- +3.00±0.02Ut, 

+5V Monitor B .o6, +5.00±0.25 

+8V Monitor B __ 0 _ +8.10±0.15 

-8V Monitor B -9, /0/ *-8.15±0.15 

+25V Monitor B q.- ccO +25.50±0.75 

+-350V Monitor B _5__ 2 f 5 +350.±15. 

-15V Monitor B -/, o 4 -15.0±1.0 

-5V Monitor B - _, _/2- -5.25±0.25; 

Disc Ref Mon. B ,/ +3.0000. 0 2 

Insp. Dat6 
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DATA SHEET 13 (Cont) 

2.1.17 Actual Value Acceptable Value 

Heater .2F ? +30.0 ± 0.5 We 
Electronics _7.? +30.0 ± 0.5 Vdc 

Detector Bias 3ro /3 +30.0 ± 0.5 Vdc 

_ _ a 
Insp. Dat 

2.1.18 High Voltage Current Consumption 

Current Sink Actual Value Acceptable Value
 

Heater 2 PA 10 ± 5 mA 

Electronics 93 < 560 

Detector Bias "__ _ < 30 

Insp. Date "
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DATA SHEET 13 (Cont.)
 

'2.1.19 High Voltage Housekeeping Checkout
 

Prime Measured
Parameter Frame 	 Engneerng Acceptable
 

Unit Output Value
 

+5V Monitor A 	 0-,2y, Vdc +5.00±0.25 Vdc
 

+8V Monitor A 	 C34, 48.10±0.15
 

-8V Monitor A - 1,/5 -8.15±0.15
 

+25V Monitor A 	 3W23 425.50±0.75 

+350V Monitor A 3 2 c- +350.±15.1 

-15V Monitor A -/ ,g -15.0±1.0
 

-SV Monitor 'A - msg -.-5.25±0.25K ,
 
. 


__;_2_Disc Ref Mon. A 	 +3.00-0±02 zZ
 

+SV Monitor B 	 +o22.45.00±0.25 

+8V Monitor B ZC42 +8,10±0.15 

-8V Monitor B /I? -8.15±0.15 - /l 


+25V Monitor B o-32,3 +25.50±0.75 


+350V Monitor -B 9, c2 /,5- +350.±15.
 

-15V Monitor B -IS.8.S? -15.0±1.0
 
NI 

-5V Monitor B - C -5.25±0.25 -


Disc Ref Mon. 2,2/ +3.00±0.02 [j
 

Insp. Date 
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DATA SHEET 13 (Cont.)
 

'2.1.20'Temperature Measurement 

Prime Measured Acceptable 

Parameter Frame Value Limits 

Package Temperature Monitor A _6,S2C 0-rC 50 0 F to 1180 F 

10°C to 4800 

Package Temperature Monitor B 15;__ 

Detector Plate Temperature A ________/ 

Monitor 

Detector Plate Temperature B -

Monitor 

Inp. Date'/
 

2.1.21 Detector Leakage Current Test 

Measured Maximum 
EPS Engineering Acceptable 

Channel Unit Output Value 

.A ___ I___ 1. 0 IiA 

B ____,2_.0 O Qh 

IC .2.0 PA
 

D 2.0 p
-2,62 

E , l___- - 2.0 pgA 

Insp. Date 
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--

DATA SHEET 13 (Cont.) 

2-1.22 Detector Resolution Test 

Measured Maximum 
EPS Engineering Acceptable

Channel Unit Output Value 

A ,gsc keV 50. keV 
B 1/o .50. keV. 

C (5,$_ 50. key 
___, __. ___ ______ --- 50. keV 

D3 E ,'00 3 0 X-e 

EoC.- ______ keYf 50. 

Insp. Dat&
 

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
 

El -, 14 or 16 
B E2 14 or 16 

.C E3 14 or 16 

-D E4 // 14 or 16 

-Z-E. , P6.:. /! /- .1.4 or 16 

I-nsp. Date-' 
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DATA SIEET 13 (Cont.) 

2.1. 26 Proton 1, Proton 2, Proton 3, Proton 4f and Proton 5. 

14 pulse data accumulation test
 
EPS Measured -Acceptablc 

Channel Threshold Count Count 

A P1 . 1/64or 16 

B P2 / 14 or 16 

C P3 14 or 16 

D P4 /1 _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
 

EP S Measured - Acceptab-le 
Channel Threshold Count 

A El r3025 2032 or 204-8 

-A E2 - 2032 or 2048 

C -E3 - 2032 or 2048 

D-,4 --.o -3.2_ ..--- 2032 -or -2048-

E P6 "-- -­'O312. 2032 or 2048 

Insp. Date
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EPS-503
 

DATA SIIEET 13 (Cont.) 

2.1,29 Proton 1, Proton 2, Protoh 3, Proton 4, and Proton 5 

2046 pulse data~acc.mulation test
 

EPS Measured Acceptable
 
Channel Threshold Count Count
 

A "P 2o32 2032 or 2048 

B P2 2032 or 2048 

C P3 -3 . 2032 or 2048 

D P4 ?0___,3 2032 or 2048 

E P5 0 3.2- 2032 or 2048 

Insp..' DaUe
 

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

Proton 6 262,142 pulse data accumulation test
 

BPS Measured Acceptable 
Channel Threshold Count Count 

A El W. o5 . 260,096 or 262,144 

B E2 2ooO 260-,096or 262,144 

C E3 . 96oop6 260,096 or 262,144 

:D- -E4.-.- O6Or 2"260,096 or 262'144 

E 26 oCCOO 260,096 or 262,144 

Insp. - Date 



DATA SfEET 13 (Cont.) 

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

262,142 pulse data acc-mmulation test
 

BPS Measured Acceptable 
Channel Threshold Count Count 

A "PI. 9fl?- 260,096 or 262,144 

B P2 ___ 260,096 or 262,144 

C P3 O6ooZ _ 26.0,096 or 262f144 

D P4 -Oc 260,096 or 262,144__ / 

B P6 _6OO9- 260,096 or 262,144
 

Insp. Date
 

2.1.34 	Electron I, Electron 2, Electron 3, Electron 4 and
 

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


EPS 	 Measured Acceptable i
 
J
Channel Threshold Count Count 

A El 933 27 2- 33,292,288 or 0 

B E2 - 331292,288 or 0 

C -B3 .35)92 33,292,288 or 0 

c 'P6 	 33,292,288 or C
 

Insp. Date'
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2.1.35 Proton i, Proton 2, Proton.3, Proton 4, and Proton 5
 

33,554 ,430 pulse-data accumulation test
 

BPS measured Acceptable 
Channel Threshold Count Count 

A P1 _ 33,292,288 or 0 

B P2 33,292,288 or 0 

C P3 5 33,292,288 or 0 

D P4 _3323. % 33,292,288 or 0 

E P5 33, 2?, 2E 33f292,288 or 0 

Insp. Date'
 

2.1.36 Visual inspection'
 

Insp. Dat6 
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EPS-695
 

Appendix C
 

Thermal Test Log Sheets
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Time 
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0253 

0300 
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0530 

0545 

060, 


..* ,__ 


--347 

0700 

0715 
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BPS TEST CH. "IT" 

24 JAN 72 

-750 
±5 -U- b 

• ' 2avi­
knty C.C' 

TL 3 1 3P217 1 
1130 -72.2 -3.2 - 4 o 32 
1145- -74.1 -4.1 2:1- 8 74 
1200 -75-.3 -.4.7 -?42.•1 74 .3.. 
1215 
1230 

-77.2 
-78.1 

.2.,4 
-1.6 

-P42.2 74.t 
-22 1 74.4 .. 

-1.2 45 -78.7 -1.4 1 -P4i. 74.8,, 
1300 -78.4 -1.3 - -18 74.8 
1315 -'77.9 -1.2 -- 41.1 74.9 ... 
-1330 -77.3 -. 5 -240.4 ' 74.8 
1345 -76.1 -1.3I -240.3174.3 
1400 -75.9,

141-5.1 
-1.1 
,9-

1 4 . 4 6... 
39.7 74.6 

1430 -74-.5 - .7 - 39o7 74 7 
1445 -1/3.3 - 5 -239 A 74.1 
1500 -73.2 -0.4 -3 2 74°6 
1515 -­72. 7 -0.2 -P238.9 74.4 
1530 -72.1 0.0 3 374.8 ° 

=% 71.5 F-. 03 -238.71 74.5 .. 
00 -70.8 -0.6 -2-38.6 74.4 . ... 
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ABSTRACT 

Electromagnetic Interference and Susceptibility Qualification Testing of 

the Skylab Electron/Proton Spectrometer, Part Number SEC 39106425-301, 

Serial Number 1001, was completed on 2 February 1972. The tests wera 

performed in accordance with NR Specification MH04-02057-234 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 

MHO4-02057-234 and TRN 9395. 
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SKYLAB ELECTRON/PROTON SPECTROMETER 
(P/N SEC 39106425-301)
 

ELECTROMAGNETIC INTERFERENCE AND
 
SUSCEPTIBILITY QUALIFICATION
 

TEST REPORBT 
MSC/TCSD DOCUMENT EMC-R-EBB-003
 

1.0 GENERAL 

This document reports the results of Electromagnetic Interference and 

Susceptibility Qualification Tests performed on the Skylab Electron/ 

Proton Spectrometer, Serial Number 1001. Testing was begun on 31
 

January, 1972 and completed on 2 February, 1972. Tests were performed 

in the MSC Building 14 Electromagnetic Interference Test Laboratory 

under the direction of the Electromagnetic Systems Branch of the Telemetry 

and Communications Systems Division. The tests were performed in 

accordance with the requirements of NR Specification MHOh-02057-23h
 

and Interface Revision Notice 9395 as delineated in MSC/TCSD Document
 

EMC-P-EBS-003.
 

2.0 TEST EQUIPMENT 

A list of the test equipment used in the performance of these tests
 

is contained in Appendix A. Receiver noise level data for each RIFI 

meter used in these tests are presented in Appendix C. 

3.0 TEST PROCEDURE DEVIATIONS 

One deviation to the procedures of M4C-P-EB8-0o3 (Appendix D) was 

required in the performance of this test. Skylab telemetry trans­

mitters operating in the frequency range 230 to 250 MHz generate 

fields in excess of the IV/M radiated susceptibility field required 

by NR Specification M&104-62057-234 and IRN9395 it this frequency range. 

In order to insure the compatibility of the Spectrometer with these 

transmitters, the test signal amplitude was increased to 7V/M. An 

approved Test Procedure Deviation Sheet is contained in Appendix D.
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4.o TEST RESULTS 

A photograph of the test setup is shown in Figure 1. The duct
 

work shown in the photograph is a part of the cooling scheme contrived
 

to divert cool air from the shielded enclosure air 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 the 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.
 

5.0 EMC EVALUATION OF THE SPECTROMETER
 

The test data indicates that the Electron/Proton Spectrometer met 

all requirements of NE Specification MH04-02057-234 and IRN 9395. 
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Figure 1, Basic Test Setup 
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ABSTRACT 

-This document establishes the procedures for the conduct of electromagnetic
 

interference and susceptibility qualification testing of the Skylab Electron/
 

Proton Spectrometer to North American RocWell (NE) Interface Control
 

Document (ICD) MO4-02057-234A as revised by Interface Revision Notice (IN)
 

9395. 
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SKYLAB ELECTRON/PROTON SPIECTROETER 

QUALIFICATION PROCEDURE FOR 

ELECTROnI4GNETIC INTERFERENCE AND 

SUSCEPTIBILITYZ TESTS
 

1.0 GENEfRAL 

This document establishes the procedures for electromagnetic 

interference and susceptibility qualification testing of the
 

Skylab Electron/Protron Spectrometer, hereinafter referred to as 

the Spectrometer.
 

The purpose of these tests is to to 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 tests will be performed in the electromagnetic compatibility
 

(EMC) test facilities located in Building 14 at the Manned 

Spacecraft Center under the direction of the Electromagnetic
 

Systems Branch (ESB)'of the Telemetry and Communications Systems
 

Division (TCSD).
 

2.0 QUALITY ASSURANCE REQUIREMENTS
 

It is important that each step in the procedure be followed as 

sbown to permit satisfactory evaluation of the test results.
 

Where RECORD is indicated in the text, insert the values
 

obtained for that measurement on the indicated data sheet. Read
 

each step in its entirety prior to starting the test. Conduct
 

all tests under the test conditions delineated in ICD MHO4-02057­

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 failure to the Component Project Engineer
 

in accord with MSCM 5312, Quality Operating Procedures, Part
 

IV. The Project Engineer will determine the disposition of the
 

reported failure.
 

A Quality Assurance Representative shall monitor 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 quality status stamp at the required inspection
 

points. 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 accordance with the applicable provisions of
 

MSCM 8070, MSC Metrology Requirements Manual, prior to begin­
ning the test.
 

Whenever a question of conformance with requirements arises, the
 

inspector shall continue to witness testing and data recording.
 

In such cases he shall prepare either a discrepancy report (DR)
 

or a squawk, noting the questionable condition, that will be
 

submitted for material review action if necessary. In addition,
 

he shall sign and date the data sheet to indicate the inspection
 

coverage and, upon resolution of the discrepancy, shall affix
 

the applicable quality status stamp.
 

All deviations from this test procedure shall be at the discre­

tion of the Project Engineer with the concurrence of the Cognizant
 

Quality Assurance Representative. Each deviation shall be
 

recorded on a test procedure deviation sheet with inspection
 

verification of recorded data.
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The inspector shall post information to the System and Component
 

Historical Record Card, MSC Form 772, in accord with MSCM 5312,
 

Quality ,Operating Procedures, Part IV.
 

3.0. 	 APPLICABLE DOCUMNTS 

ICD MHO4-O2057-23hA 

IRN 9395 


MSCM 5312 

Division Internal 


Note MS3C 00i68 


MSCM 8070 


4.o 	 TEST EQUIPMNT 

Electromagnetic Compatibility Design
 

Criteria, CSM/GFE, I'R/MSC 

Interface Revision Notice to ICD
 

MHO4-O2057-234A
 

14SC Reliability and Quality Assurance
 

Manual
 

Test Methods for Spacecraft Electro­

magnetic Interference(EMAI) Control
 

Requirements
 

MSC Metrology Requirements Manual
 

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 shall be deemed to be susceptible when; 1) the
 

output of any of the 6 proton detectors and 5 electron detectors, 

as displayed on the B E Cathode Ray Tube, is equal to or exceeds 

a count of 10, or 2) a loss of the sync word occurs as a-result 

of the presence of the susceptibility test signal. Loss of the 

sync word is characterized by a complete loss of output data.
 

6.0 TEST PROCEDURE 

6.1 General Requirements
 

All interferencertests shall be performed within the shielded 

enclosures located in the Building 14 EMC test facility. The 

peak detector function of the interference measuring eouipmnent 

shall be used when scanning in search of frequencies of maxi=n=
 

interference. Broadband and pulsed cw interference shall be
 

measured by using the equipment's peak detector function; 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 manufactuxer's
 

instruction manuals. Operating instructions for the Electron/
 

Proton Spectrometer Bench Test Equipment (BTE) shall be included
 

in the Test Preparation Sheet (TPS) authorizing the test. 

The procedure for determining measurement frequencies prescribed 

in paragraph 2 of MiSC-00168, Appendix A, will be utilized. 
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6.2 TEST SETUP
 

The spectrometer shall be mounted on and bonded to the EM4I 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 Figure A-2. The Spectrometer pin
 

functions and loading requirements for interference testing are
 

shown in Figure A-3. During susceptibility testing, the Spectrom
 

eter BTE will replace the load box shown in Figures A-2 and A-3.
 

The BTE shall be located outside the shielded enclosure. The
 

basic test setup of Figure A-2 shall be modified as prescribed
 

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 lO-ufd RF Capacitors instead of the LISN's. During
 

all testing, except radiated interference testing, use the
 

HP-6226A power supply. Locate it on the test bench with
 

24 + I" leads between the power supply and the Spectrometer.
 

For radiated interference testing, the power supply shall be
 

located external to the shielded enclosure.
 

6.3 TEST REQUIRENTS 

Tables II and Ii list the interference and susceptibility
 

tests, respectively, to be performed on the Spectrometer. The
 

tables also reference detailed test procedures contained in
 

Division Internal Note MSC 00168 or Appendix B of this document.
 

Each referenced test method contaiis a sample data sheet which
 

will be used to record the results of the test.
 



.i Date: 6 October 1971 NASA/A$3C Page 'D of 

Houston, Texas Document: EMC-P-FI t -(. 

At the conclusion of the test, the test technician will list all
 

items of test equipment used in the test on the test equipment 

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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TABLE I TEST EQUIPMENT LIST 

NOECIATURE MANUFACTURER AND MODEL 

PIFI Meter Empire Model NF-105 

IFI Meter Fairchild Model EMC-10
 

h1IFI Meter Stoddart Model NM-62A
 

QLjrrent Probe* Fairchild Model PCL-1O 

Current Probe* Stoddart Model 91550-1
 

Directive Antenna* Stoddart Model 91889-1 

Directive Antenna* Stoddart Model 91888-1 

Directive Antenna* Stoddart Model 91892-1 

Biconical Antenna* Honeywrell Model 7825 

Biconical Antenna* Honeywell Model 7825 

Log Spiral Antenna* Stoddart Model 93490-1 

Log Spiral Antenna* Stoddart Model 93491-2
 

Rod Antenna* Stoddart Model 92198-3
 

Rod Antenna* Empire Model VA-105
 

Rod Antenna* Empire Model VR-105
 

Dipole Antenna* Empire Model T-1 

Dipole Antenna* Empire Model T-2 

Dipole Antenna* Empire Model T-3 

Directional Coupler Narda Model 3042B-20
 

Directional Coupler Narda Model 3003-20
 

Directional Coupler Narda Model 3000-10 

Directional Coupler Narda Model 3041-20
 

Directional Coupler Narda Model 3004-20
 

Attenuator Hewlett-Packard Model 354A
 

Attenuator 
 Narda Model 768-10
 

Power Supply* Kepco Model SM-36-10M
 

Power Supply* Harrison Lab Model 6226A
 

*This equipment does not require calibration
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TABLE I TEST EQUIPMEFI LIST (Continued) 

NOMENCIA'LJRE MANUFACTURER AND MODEL 

iudio Amplifier** McIntosh Model 200AB 
1.tansient Generator Solar Model 6471-1
 

Oscilloscope Tektronix Type 321
 

Oscilloscope Tektronix Type 581A 

Power Meter Hewlett-Packard Model 431B 

RT Amplifier Boonton Radio model 230A
 

Piplifier*-N FAM Model LIOON 

Pmplifier -* FAM Model SlOON 

Prplifier* FAM Model ClOON 

mplifier** FAM Model XlOON 

SLgnal Generator Hewlett-Packard Model 606 

Signal Generator Hewlett-Packard Model 6o8 

Signal Generator Hewlett-Packard Model 612 

Signal Generator Hewlett-Packard Model 614A 

Signal Generator Hewlett-Packard Model 616B 

Signal Generator Hewlett-Packard Model 618B 

Signal Generator Hewlett-Packard Model 620A 

Electron/Proton Spectrometer Lockheed Electronics
 

Bench Test Equipment**
 

Input/output Unit* Hazeltine 2000
 

*XThe critical performance parameters 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 143C Calibration Laboratory
 



TABLE II. INhiRFERENCE TEST REQUIREMENTS 
C. 

7fYPE OF TEST PARAGRAPH REFKEECES FRE QUENCY SPECIFICATION REMARKS' 
H 4-02057-23': YIsC O0168 RANGE LIMITS 

Conducted Inter- 3.6.1.1 NIA 0 Hz-15 kHz 0.8 V F-P Line Stabilization 
ference Using 
oscilloscope 

Appendix B 
Test Method 1 

Capacitors (LsC) 
removed for this test . 

Conducted Inter-
ference Using 

3.6.1.1 Paragraph 
.4b 

BB 
0 Hz-25 M1z 

Figure 5 of 
m04-02057-234 

LSC in circuit for 
these tests 

Current Probe Test Method CW 
CI-02 30 Hz-25 l'Hz 

Radiated Inter- 3.6.1.2 4.5a BB Figures 3 & 4 of LSC in circuit for 
ference Rod Method 15kHz-25Mz MH04-02057-234 these tests 0 
Antenna RI-O1 CW 

15kHz-25MHz C+0 

Radiated Inter- 3.6.1.2 4.5.b BB Figures 6 & 8 of LSC in circuit for 
ference Dipole Test Method 25 Hz-400mz MH04-02057-234 these tests on 
Antennq P-02 0W 

25MHz-100Ez __ 

Radiated Inter- 3.6.1.2 4.5,c aW Figure 7 of LSC in circuit for 
ference Directiv Test Method 1000MHz- Nr04-02057-234 these tests 
Antenna IRI-03 10000MHz 

o 

,q 



TABLE III. SUSCEPTIBILITY TEST REQIREMENTS
 

TYPE OF TEST 


Conducted 

Susceptibility

RF 


Audio 


50 V Transient 


0.5 V Transient 


Radiated 

Susceptibility 

Rod Antenna 


Biconical Antenn 

Conical Log-

Spiral Antenna 


PARAGRAPH REFERENCES 

MH0:02O57-234 MSC ooi68 


3.6.1.3.1 N/A 
Appendix B 
Test Method 2 

3.6.1.3.1 4.6.a 
Test Method 
CS-01 

3.6.1.3.1 4.6.c 
Test Method 

3.6.1.3 	 4.6,c 

Test Method 

CS-03 


3.6.1,4 	 4.7.c 

Test Method 

RS-03 


I
-, 4.7.e 

3.6.1.4 

Test Method 
RS-05
 

3.6.1.4 	 N/A 

Appendix B 

Test Method 3 


FREQUENCY 

RANGE 


50kHz-460DMz 


20Hz-5Okz 


IOPPS-2 min. 


IOPPS-2 min. 


0,14 to 20MHz 


20 to 200 Mz 

200 to 

10,000 Mz 


SPECIFICATION 

LIMITS
 

100,000 pV 


Paragraph 

3.6.1.3.1.2 

mio4-02o57-234 


+50 V peak 


+0.5 V peak 


1.0 V/M 


1.0 V/i 

1.0 v/m except
 
as follows:
 
250-30OMHz-2V/M
 
2270-2290-15V/M 

9800-850-7V/M 


REMARKS 

LSC removed for 
this test 

LSC removed for 
this test 

LSC removed for 
this test 

H 

LSC removed for this 

test. Transient 
injected between each 

return and chassis 
grpund. Each return 

grounded to chassis 
ground through a 
I ohm resistor. 

LSC in circuit for 
these tests. Antenna 
1 meter from test 
sample. Measuring
antenna 1 meter from 
transmitting antenna 

z 

o 
0 

= 
a 

n 

. 

A 
-

, 

witUl
Note: Amplitutd' nodulnto tosl signal 30 percui.lh u1 100 lf.;sii wzlve firum 50 kfz to 1000 I. 5 -

Use no mod i.Ltation from 3000-1.0000 Ivlz. 

http:percui.lh


TABLE II. SUSCEPTIBILITY TEST REQUIhEMENTS' (cont.) 

TYPE OF TEST PARAGRAPH REFERENCES FEQUEECY SPECIFICAT:ON REMARKS 
mHoL-02057-234 _MS-C 6W RANGE LIMITS O 

0 

Induced Field 3.6.1.5.1 N/A 400 Hz 10 amperes LSC in circuit d 

Susceptibility Appendix B through 5 feet for these tests 
Equipment Test Method 4 of wire (50 

__________ ampere feet)H 

Cabling 3.6.1.5.2 N/A 4oo Hz 40 mpere feet 
Appendix B
 
Test Method 5
 

o c 

V 

01 

1 
H 

i0
 



APPENDIX A
 

TEST EQUIPMENT DATA SHEET
 

AND TEST SETUP FIGURES
 



2omrvnofltDoJment No. I~v 

::ASA 

.SA 

lest 

Tine No. 

8priai IFo. 

Run Time 

ested By 

Date Tested 

Tnsoection Stamp 

TEST EUIPMENT LIST 

NOMENCIATURE MANUFACTURER AND MODEL 
!ThENTI-
FICATION 

CALIBRATION 
DUE DATE 

Figure 1. Test Equipment Data Sheet
 

W' For 1272 (May 70) (OT) " A-i NASA- MSC 



C - -q~~~ . .. . . ­2 
Power Line I 
Test Standard Spectrometer 

tine Stabilization 1 PPS Signal from BTE 
Capacitors". 

TDo 28VDC j. Load Box 

24+1 Ground Plane 

Antenna Centerlines
 

(2.) ISC'8, Spectromneter, and Load Box Chassis bonded to ground plane
INotes: 

(2) 28 V Return, Signal Return, and Shields grounded to ground plane
 

L .Shielded Enclosure 

Figire 2. Basic Test Setup
 



I ByHI6-26PN__Jl 

Detector Power G LOAD
 

+28 + 0.5 VDC BOX
Electronics Power F 


Heater Power J - -

Power Return H 28 V Return -

Channel 1 S -- ; S 

Channel 2 A A 

Channel 3 ± I II B
 

Channel 4 
!t -

-

Channel 5 - z
 

-- --.
Channel 6 y 


Channel 7 LL
 
Channel 8 M
 

Signal Return 1 - N
 
Shield P P ]- -


Shield A 
 -


Channel 9 T , T
 

Channel 10 U '
 

Channel 11 , , _V_
 

Channel 12 C C
 

Channel 13 D [:D'
 
Signal Return B * B
 
Chassis Ground E
 

6+iCX-RB-M-O 

Timing Signal Input 1 PPS Timing Signal from BTE 

ELECTRON/PROTON *50 K, 10% 1 watt carbon resistors, typical 13 places 
SPECTROMETER
 

Figure 3. Spectrometer Cabling and Loading Requirements
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APPENDIX B
 

SUPPLEMENTARY TEST METHODS
 



SUPPLEW,iTARY TEST MTHODS
 

Test Method 1: Conducted Interference Using an Oscilloscope on.
 

DC Input Power Leads
 

This test method is used to measure conducted interference voltages
 

appearing on input power leads in the frequency range 0 to the
 

Oscilloscope bandwidth.
 

a. 	Test Setup: Figure B-1 shows a typical test setup for use with
 

this test method. The power supply shall be located inside
 

the shielded enclosure for this test. The lead length between
 

the test sample and the power supply, including the length of
 

the power line test standard, shall be as specified in the test
 

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 Equipment: The following items of test equipment (or
 

equivalents) are required to perform this test method.
 

(1) Power supply meeting the impedance requirements of the
 

governing EMI specification and capable of supplying the
 

power requirements of the test sample.
 

(2) 	Power line test standard conforming to the requirements
 

of the governing EMI specification.
 

(3) Oscilloscope with the bandwidth and sensitivity required
 

by the governing EMI specification.
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Ground Plane
 

PowerPower Line Test Standard
 

Vert. IGnd
 

Oscilloscope
 

Notes: (i) Bond or ground test sample chassis, shields, and signal
 
return as required in the test procedure.
 

(2) Third pin on oscilloscope power cord is not grounded.
 

Figure B-1. Conducted Interference Using Oscilloscope on DC Power Lines
 



c. 	Measurement Procedure
 

(1) Set up the equipment as shown in Figure B-I. The
 

oscilloscope probe is connected to the power leads as
 

close to the test sample power connector as is
 

possible.
 

(2) 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.
 

d. 	Data Sheet: Figure A-17 of MSC-00168 is a sample of a data
 

sheet which is suitable for use with this test method.
 

f2.0 	 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.
 

a. 	Test Setup: Figure B-2 shows the typical 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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Ground Plane
 

Voltmeter
 
Power
 

I .. ., . . TestSample .. . To MonitorizgEquipment 

Power Line _ 

Test Standard L, 

L.Signal

Generator
 

Notes: (i) Bond 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.
 

Figure B-2. RF Conducted Susceptibiliby Using Injection Capacitors
 



the test sample and the power supply interface. The test
 

sample input simulation and monitoring equipment shall be
 

as shown in the test procedure.
 

The lead length between the point of connection of the
 

voltmeter probe and the test sample input connector shall
 

be 2" or less.
 

b. 	Test Equipment
 

(1) 	Power line test standard.
 

(2) 	Six-foot length of double shielded coaxial cable.
 

(3) 	Signal generators capable of covering the frequen&y
 

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.
 

c. 	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) 	Tune the signal generator to the lowest frequency
 

required by the test procedure. Set the output
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3.0 

attenuator of the signal generator to provide the
 

signal level required by the test procedure (as meas­

ured 	on the VTVM). Unless otherwise specified in the
 

test 	procedure, the test signal shall be amplitude
 

modulated 30 percent with either a 400 m z or 1000 Hz
 

sine 	waw as specified in the test procedure.
 

(3) 	Scan the-frequency range required by the test procedure
 

while maintaining the required output signal level,
 

During the scan, monitor the test sample output for
 

evidence of susceptibility. If such evidence is
 

observed, RECORD the test sample response and decrease
 

the output level of the signal generator until the evi­

dence of susceptibility is just removed. RECORD the
 

frequency and threshold ,level on the applicable data
 

sheet.
 

d. 	Data Sheet: Figure A-18 of MC-OO168 is a sample of a data
 

sheet vhich is suitable for use with this test method.
 

Test Method 3: Radiated Susceptibility - Conical Log-Spiral
 

Antenna - Calibrated Field
 

a. 	Test Setup: The typical test setup for this test method is
 

shown in Figure B-3. The LSC"s are used with this method 

and are mounted on and bonded to the ground plane. The 

power line test standard is inserted in the circuit between 

the LSC's and the test sample.. -The bonding and grounding of 

the test sample and/or cable shields shall -beas 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 test sample is measured"from the mid-point 
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Ground 	Plane
 

To Power Source 
Power Line Test Standard 

LSC 	 To 
Monitoring 
Equipment
 

-4 	 1M 

Trans mittin 

eceiing)Antenn --I~ 

Antenna Cal Position' 	 Power 

RIFI 	 C Meter 
Meter Drcinl' 

Coupler 

Signal
 
Source
 

Note: 	 Bonding or grounding of test sample chassis, power 
return, signal return, and shields per the requirements 
of the test procedure
 

Figure 	B-3. Radiated Susceptibility - Conical Log-Spiral Antenna 
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of the conical log spiral antenna. The antenna shall be
 

positioned 12 inches above the ground plane. The receiving
 

antenna 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 antenna is rotated through this angle
 

'about its vertical axis, the'longitudinal center lines and
 

planes of polarization 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 connection 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 simulation and
 

monitoring equipment shall be set up as delineated in the
 

test 	procedure.
 

b. 	Test Equipment
 
Q 

(1) 	LSC 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 frequency range in
 

question.
 

(5) Signal source with an output impedance of 50 ohms and
 

capable of producing the signal levels required by the
 

governing specification.
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(6) 	 RF power meter. 

(7) 	 Directional couplers designed to operate over the 

frequency range of the test. 

(8) -Test sample input simulation and monitoring equipment
 

per the requirements of the governing specification.
 

C. 	Test Procedure
 

(1) Set up the test equipment as shown in Figure B-3. Set
 

,-the output attenuator of the signal generator and the
 

gain of the amplifier for minimum output. Energize
 

the test equipment and test sample and allow time for
 

warmup.
 

(2)- Tune the signal generator to the lowest frequency
 

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 v/M unless otherwise specified by the test procedure. 

Note the power level indicated or, the power meter. 

(This calibration of the field will be performed once 

per octave over the frequency range of the test and each
 

time the signal generator, power amplifier, test antenna,
 

or directiona! coupler is changed as the scan is.made
 

over the required frequency range.)
 

(3) 	 Turn the transmitting antenna back to the test position. 

Increase the power level to the transmitting antenna by 

3 dB as indicated on the power meter. Scan the frequency 
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range required by the test procedure while maintaining 

this power level into the transmitting antenna. Test 

antennas, signal generators, directional couplers, arid
 

power amplifiers will be changed as required during the
 

scan so that the test frequencies remain within their
 

design bandwidths. During the scan, monitor the output
 

of the test sample for an undesired response.
 

(4) 	 At each frequency to hich 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. Turn the transmitting antenna
 

to the CAL position and measure the field intensity at
 

the receiving antenna. RECORD this field intensity as
 

the threshold of susceptibility.
 

d. 	Data Sheet: Figure A-18 of msc-oo168 is an example of a data
 

sheet which is acceptable for use with this test method.
 

Test 	Method 4: Induced Field Susceptibility - Equipment
 

a. 	Test Setup: The typical test setup for this method is shown
 

in Figure B-4. The LSC's are used with this test method and
 

are mounted on and bonded to the ground plane. The power
 

line test standard is inserted in the circuit between the
 

LSC'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
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Ground Plane 

H 
H 

~ To Power Source 
Power Line Test Standard 

Tes 

Sample 

To Monitoring 
Equipment 

SS 

C+ V4J 2' min 
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2, ini,~ , i t 

Lod 
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Current 

Probe mw-

Wi2re 

RIFI 
Meter 

H' To 

Signal 
gFSource 

Figure Bl-4. Induced Field Susceptibility -Equipment 
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test 	sample and interconnecting 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 to
 

the segment shall be routed at least 2 feet from the test
 

sample and its interconnecting cables. The.test sample
 

input simulation and monitoring equipment shall be set up
 

as delineated in the test procedure.
 

b. Test Equipment
 

(1) 	LSC's 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.
 

(7) Test sample input simulation and monitoring equipment
 

per the requirements of the test procedure.
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c. 	Test Procedure
 

(i) 	 Set up the equipment as shown in Figure B-4. Energize, 

the test sample and test equipment and allow time for
 

warmup.
 

(2) 	Tune the signal source to the (lowest) test frequency
 

required by the test procedure for this test. Adjust
 

the gain of the signal source and/or the resistance of
 

the 	load as required so that the current flow in the
 

wire segment, as measured with the RIFI meter, 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 required 

to determine 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 monitoring
 

the 	output of the test sample for evidence of suscepti­

bility.
 

(4) When an undesired response is noted, RECORD the test 

frequency 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 Sheet: Figure A-18 of MSC-00168 is an example of a data 

sheet which is acceptable for use with this test method. 
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* 5.0 Test Method 5: Induced Field Susceptibility - Cables
 

a. 	Test Setup: The typical test setup for this method is shown
 

in Figure B-5. The LSC's are used with this test mnethod and
 

are 	mounted on and bonded to the ground plane. The power 

line 	test standard is inserted in the circuit between the 

LSCs 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 located'adjacent to
 

the 	test sample interconnecting cables. The wire gment
 

shall break away from the test sample cabling at least
 

6 inches from the cable connectors. The cabling under ,=. 

shall be routed 2 inches off the ground plane, The test
 

sample input simulation and monitoring equipment shall be
 

set 	up as delineated in the test procedure.
 

b. 	Test Equipment
 

(1) 	ISC's per the requirements of the governing ,specification.
 

(2) 	Power line test standard per the requirements.of the
 

govarning 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.
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Figure B-5. Induced Field Siwc-eptibility - Cables 



(6) RIFI meter and current probe capable of measl'ing, the 

current generated in the wire segment a t the test 

frequency. 

(7) Test sample input simulation and monitoring equipmernt 

per the requirements of the test procedure.
 

Test Procedure
 

(1) Set up the equipment as shown in Figure B-5. Energize
 

the test sample and test equipment and allow time for
 

warmup.
 

(2) Tune the signal source to the (lowest) test frequency
 

required by the test procedure for this test. Adjust
 

the gain of the signal source and/or the resistance of
 

the load as required so that the current flow in the
 

wire segment, as measured with the -RIFI meter, 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 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 monitoring the output
 

of the test sample for evidence of susceptibility.
 

(4) 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 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. 
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d. Data Sheet: Figure A-18 of Msc-0o168 is an example of a
 

data sheet which is acceptable for ue with this test
 

method.
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21. DESCRPTION OF FAILLRE/CQUOIEI0g 
/.S ZOOSC /4,2 .S.,'U/n6A'ouS PLs c s o0,2
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Determine cause of problem.'
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series. Flight units will not be abused during installation.
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specification reading. Also, during initial calibration of the ADC, the 
circuit was adjusted such that it was on the low end of-the spec. and 
therefore, could not vary over the allowable tolerances without being

out-of-spec. instrument warmup and vacuum soak brought the voltage
 
within limits. During calibration of all EPS Flight Units (includa.g the
 
'refurbished Qual unit) the ADC will be calibrated to the middle of the
 
allowable tolerance range. TER
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The corrosion and/or deposits on the bare alum/in'um areas (match-machin
 

for vibration isolator mounting straps) were caused by chemical or ee-' 
chemical attack in the presence of moisture containing enough contamina­
tion to make it conductive and therefore corrosive, in the presence of
 
dissimilar metal junction-, (Aluminum and gold-plating f strap. )

Recommend use of chemical conversion coating to convert the surface of
 

the actiwv_! metal (aluminum) to a less chemically active or inert surfaca. 
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Indcate corrective acton to be taken o fight units o insure 

corrosion does not occur.
 

. COREIV~i0E EN 1.ATOl Applied chemical film to exposed metal surfaces ofthe slices individually per tIL-C-5541, Type I or , Grade B, Class 1
 
2. The area per side contains more than 50 square inches of surface aer
 
whereas the total blistered area is certainly less than 1/2 square inc
 
or less than %. The extremely small percentage oft'area that blisteg-

Will not affect the thermal control cualit of the toldslatingc
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28. Cause of Failure/Analysis Results (Continued) 

2. The small "blisters and evidence of corrosion on slice
 
assemblies resulted from either (1) moisture behind
 
the gold plating (entering either thru a pinhole or
 
other flaw in the plating) or (2) where the gold plating
 
was missing when the unit was received from NASA/MSC
 
TSD. The finish of the slices is (1) zincate immersion
 
coating followed by (2) copper flash, (3) bright nickel
 
using sultamate process (.0002" thk.), and (4) a bright
 
gold plate using Sal-Rex BDT-200 process type 1,
 
Grade C, .00008" to .0001 thk. per MIL-G-45204. This
 
finish is required 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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