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The pages contained herein represent Revision F to this ATM. 

OF 

This revision represents an update of the Prediction portion of the Relia­
bility Mathematical Model, Prediction and Assessment Report. 

37 

The pages contained herein, along with the unrevised pages contained 
in ATM-274, Rev. E dated 13 J;'. , 1967 constitute a complete issue of the 
Reliability Mathematical Model, Prediction and Assessment Report. 

In accordance with the Reliability MCP this Mathematical Model 
and Prediction will be revised periodically throughout the program. 

As the in-depth reliability mathematical models, predictions and 
assessments are accomplished and modified they will be incorporated into 
this report. This will permit programwide knowledge of subsystem and 
system numerical reliability status. 

The detail prediction worksheets for each subsystem are on file 
in the ALSEP reliability office design and test history workbooks. 

This publication represents the Interim Prediction and the Interim 
#2 Mathematical Model. 

Prepared by ALSEP Reliability Group 

Approved by __ ~-""~~...;c~=--..=....;""-,..._-·-=rt':..... .... _-_.__ 
S. J. Ellison, Manager 

PAGE 

ALSEP Reliability Department 



r~n4f~ 
CORPI!)RATION 

Dt:NLJIJI. ;)J;)It:M;) LJIYI::>IUN ANN ARBOR,MICH. NU.ATM 274 l'tt:Y.NU. F 
ALSEP Reliability Mathematical ...._ _____ __,_ ______ _ 

Model & Prediction 10 May 67 1d 
OF PAGE 

LIST OF EFFECTIVE PAGES 

Remove the following pages from ATM 274, Revision E dated 
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Title Appendix A Appendix B 

1 A37 AS4 B4 B41 
ld A38 ASS BS B42 
11 A39 AS6 BSa B46 
12 A40 AS7 B6 B47 
21 A41 AS8 B7 B48 
22 A42 AS9 B7a B49 
2S A44 A60 B8 BSO 
2Sa A4S A60a B36a BS1 
28 A48 B37 BS2 
30 ASO B38 BS3 
33 AS1 B39 BS3a 
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36 AS3 B40 BSS 
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Add the following pages: Revision F 

Title Appendix A Appendix B 

1 A37 AS6 B4 B42a 
ld A38 AS7 BS B46 
11 A39 AS8 BSa B47 
12 A40 AS9 B6 B48 
21 A48 A60 B7 B49 
22 A48a A60a B7a BSO 
2S A48b AS9a B8 BSl 
2Sa ASO B37 BS2 
28 AS1 B38 BS2a 
30 AS2 B39 BS3 
33 AS3 B40 BS3a 
3S AS4 B41 BS4 
36 ASS B42 BSS 
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Full Failure 

Any information output less than that listed in 4. 5. 6. 1 

Heat Flow Experiment 

The objectives are to measure the temperature gradients 
and thermal conductivity characteristics of the lunar 
subsurface. 

Suprathermal Ion Detector Experiment 

37 

The objectives are (I} to measure the flux, energy and velocity 
of the positive ions in the lunar ionosphere and {2) to measure 
the characteristics of the raw and thermalized solar wind at 
the lunar surface. 

Full Success 

F 
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Two energy levels and one velocity level and a pressure measure­
ment. 

Degraded Mode 

Any one or more of the following will result in partial success: 
a} two or more energy levels 
b) one energy level 
c} any velocity level 
d} pressure data only 

Full Failure 

No data from this experiment. 
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Active Seismic Experiment 

The objective of the experiment is to determine the structur ep 
thickness, physical properties, and elastic constants of the 
surface and shallow depth materials on the moon. 

Full Success 

Four mortars fired and exploded plus twenty thumper squibs 
fired plus range and zero time data, plus three geophones. 

Degraded Mode 

All combinations of 0, 1, 2, 3 geophones plus 0, 1, 2, 3, 4 
mortars or 9 through 20 thumper squibs. 

Full Failure 

No geophones and no mortars and no thumper squibs. 

Charged Particle Experiment 

Full Success 

Electron and proton data in nine out of ten channels, plus all six 
veltages for a total of 61 days. This could be revised to cover 
the 61 days as follows: All Charged Particle data in an unde­
termined number of channels greater than 8 but less than 12 
and all six voltages. 

Degraded Modes 

Same as above for: 
a) 3-10 days 
b) 11-30 days 
c) 31-60 days 

Full Failure 

Data in less than 9 channels or less than 6 voltages or operation 
for less than 3 days. This could be revised as follows: Data 
in less than specified number of channels or less than 6 voltages 
or operation of the experiment for less than 3 days. 

Mission Profile 

The mission phases used in this model include factory acceptance 
test through one year of lunar operation. 
Figure 5. 0 presents the mission phase/time profile. 
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EQUIPMENT 

V.lPrtl"ir;,l PnwPl" lA R, R\ 

Data (A} 

Data IB) 

~-

t--Structural/Therma1 IA&:B) 

Passive Seismic IA&B) 

1\A;, anPt()niPtPl" (A\ 

Solar Wind lA) 

f-lp;,t Flnw IR\ 

c: lnl";,thP1"rY>Al Tnn nPtPrtnl" 

-~ IAR,R\ 

ArtivP C:P; _,m;r IR\ 

CharE:ed Particle (B) 

Svstem A l"rav A 

Svstem Arrav B 

NOTE: ALL VALUES IN UNITS OF 0.01% 

970-8 

ALSEP 
RELIABILITY STATU 5 RECORD 

CURRENT PREDICTION PREVIOUS PREDICTION 
MNEMONIC GOAL 

CODE ALLOCATION 
A PRIORI DATE A PRIORI DATE 

PWOO ggoo g31g33 20 Mar67 . 98194 20 Mar 67 

DAOOK 0 9642 . 87 064 13 Jan 67 • 8 r Ob4 13 Jan 67 

DAOOL • 9642 . 86388 13 Jan b7 • 86388 13 Jan 67 

STOO 0 9997 . 99256 13 Jan 67 • 99256 13 Jan 67 

PSOO • 9900 .901297 l 0 Mav 67 . 93000 2 Feb 67 

MAOO . 9900 • 85904 4 AuE: 66 85904 4 Au£ 67 

swoo . 9900 .85427 4 AuE: 66 . 85427 4 Au£ 67 

HFOO 0 9900 • 899297 1 Mav 67 L• 87747 20 Mar 67 

TIOO • 9900 gqq} R1 Mav 66 ggql 11 1\A;,v hh 

ASOO • 9900 gg6qq? I;> 0 1\A rtr _ _h7 qq_7oo ?n M;:n 66 

CPOO . 9900 77305 11 .Tan i:J7 77_395 13 .Tan 67 

SA99 gooo . 5046 hnl\ff;,vh7 S7.nh 1 Ll An,. {, 7 -.-
---

SB99 • 9000 . 4734 l1 0 Mav_..£7 _47_67 1 Ll Anl" h 7 

Reliability Status Record Table 8. 1 

DATE 

10 May 67 
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DEVIATION 
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ALSEP 
RELIABILITY STATUS RECORD 

CURRENT PREDICTION 
GOAL 

EQUIPMENT 
MNEMONIC 

CODE ALLOCATION 
A PRIORI DATE 

Flie:ht Handline: Tool PWOl . 999950 • 999996 20 Mar 67 
·-

G~n~ratnr .A<o<oPmhl" PW02 .994230 • 994756 20 Mar 67 ---

Fnel Cao & Cask Ass'v PW03 9994 00 ' 999496 20 M<u 67 

Power Conditioning: Unit PW04 0 996500 '987733 20 Mar 67 

PC:U /PnU C:ahle PWOS 999900 999900 20 Mar 67 

Tnt;:rl,; PWOO 990054 '981938 20 Mar 67 

970-8 

PREVIOUS PREDICTION 

A PRIORI DATE 

" 999990 l3Janf--.i 

994750 l 3 Jart 67 
f--- --

. 9994 90 13 :;d-, (;( 

----- ~· 

. 973160 1 3 Jan 67 

9999 00 l3Jan67 

-

. 9G7450 13 Jan 67 

y 

DATE 

20 M<, r 67 

CURRENT 
DEVIATION 

+.000046 

+.000526 

+. 000096 

-- ' 
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EQUIPMENT 

Passive Seismic 

Central Station Electronics 
Elec. Assembly 
Calibration Attenuator 
Short Period Elec. 
Power Converter "A" 
Power Converter "B" 
Long Period Elec. "X" 

Axis 
Long Period Elec. "Y" 

Axis 
Long Period Elec. "Z" 

Axis 
Level Sw. & Trig. Gen. X 
Level Sw. & Trig. Gen. Y 
Level Sv,·. & Trig. Gen. Z 
Digital E1ec Module # 1 
Digital Elec Module #2 
Ditigal Elec.Module #3 
A/D Converter 

Sensor Electronics 
Sensor Elec X Y Z Axis 
Sensor Elec "W" Board 
Long Period PreamQlifier 
Short Period Calib. Assy. 
Long Period Calib. X y 

& Z Axis 
Lon2: Period PreamPlifier_ 

NOTE: ALL VALUES IN UNITS OF 0.01% 

970-8 

ALSEP 
RELIABILITY STATUS RECORD 

MNEMONIC GOAL 
CURRENT PREDICTION 

CODE ALLOCATION 
A PRIORI DATE 

PSOO . 990U 0. 901297 10 May 6 

PSO 1-(0000) . 9934 0, 934023 10 May 6 
PS01-(1000) 0.999850 ~0 May 67 
PSO 1-(2000) 0.997748 10 May 67 
PS01-(3000) 0,993580 10 May 67 
PS01-(4000) 0.997693 10 May 67 
PSO 1- (5000) 0.995266 10 May 6 

PS01-(6000) 0.995449 10 May 6 

PSO 1-(7000) 0.995478 10 May 6 

PSO 1-(8000) o. 995478 10 May 67 
PS01-(9000) 0,999992 10 May_ 6] 
P301-(9100) 0.999992 10 May_ 6] 
PS01-(9200} 0. 999992 10 Mav 67 
PSO 1-(9300) 0 996269 10 Mav 67 
PS01-(9400) 0,995711 10 Mav 6' 
PS01-(9500) 0, 996373 10 Mav 67 
PSO 1-_{9600) 0. 974601 10 May 67 

PS02- ( 0000) • r; 97 1 . 970194 10 Mav 67 
PS02-l 1 000) 977821 10 Mav 67 
PS02-JZOOO) 0 993563 10 Mav 67 
PSOZ-(3000) 0.999683 10 Mav 67 
PS02-(4000) 0.999961 10 Mav 67 

~S02-(5000) 0 99.9.615 10 Ma\L 6' 
tp_S02_- l 11oo8\ 0 qgqi)R~ 10 M::.v h 7 

DI\TE 

May, 1967 

PREVIOUS PREDICTION 
CURRENT 
DEVIATION 

A PRIORI DATE 

0. 93000 2 Feb 67 -. 098703 

! 

~ 
1-j 

~ 
N 
-J ..,.. 
!Jj 
(D 

<: 

1-rJ 

'"d 
llJ 

CJQ 
(D 
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EQUIPMENT 

Long Period Preamplifie1 
Uncage Circuit 

Electro- Mechanical 
Long Period Hor, Boom 

Assy" {2} 
Spring Caging Assy. 
Mass Caging Bellows 

Assy" {3} 
Gimballed Platform Assv. 
Upper Platform Assy. 
Boom Assembly 
Base Enclosure Assy. 
Uncaging Mech. Assy. 
Leveling Drive Assy. 
Leveling Stool 
Thermal Control Assv. 
Sensor Assv. 
Bubble Level 
Mercury Switch Assv. 
Short Period Vertical 

Assy" 

-

NOTE: ALL VALUES IN UNITS OF 0.01% 

970-8 

DATE 

ALSEP 
RELIABILITY STATUS RECORD May 1967 

CURRENT PREDICTION PREVIOUS PREDICTION 
MNEMONIC GOAL CURRENT 

CODE ALLOCATION DEVIATION 
A PRIORI DATE A PRIORI DATE 

PSOZ-(7000} . 9995 ' 0. 999683 l 0 May 67 
PS02-(8000) 0. 999994 l 0 May 67 

10Mety67 
PS03-{0000} . 99460 9 10 May 67 

PS03-(1000) 0. 999860 10 May 67 
PS03-{2000} o. 999960 10 May 67 

PS03-(3000} 0. 999765 10 Mav 67 
-

PS03-(4000) 0. 998101 10 Mav 67 
PS03-(5000) 00 997853 10 Mav 67 
PS03-(6000) 0.999930 10 May 67 
PS03-(7000} 0.999465 10 May 67 
PS03-(8000) 0.999994 10 Mav 67 
PS03-(9000) 0.999752 10 Mav 67 
PS03-(9100} 0. 999998 10 Mav 67 
PS03-(9200) 0.999998 10 Mav 67 
PS03-(9300) 0 999946 10 Mav 67 
PS03-(9400) 0 999998 10 Mav 67 
PS03-(9500) 0. 999996 l 0 Mav 67 

PS03-(9600) 0. 999967 10 Mav 67 

Passive Seismic Experiment Table 8. 2. l-4 (Con 't) 
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EQUIPMENT 

Heat Flow Experiment 

Heat Flow Electronics 

Probes 

Reference Junction 

NOTE: ALL VALUES IN UNITS OF 0.01% 

970-8 

DATE 

ALSEP 
RELIABILITY STATUS RECORD lOMay 67 

CURRENT PREDICTION PREVIOUS PREDICTION 
MNEMONIC GOAL CURRENT 

CODE ALLOCATION DEVIATION 
A PRIORI DATE A PRIORI DATE 

HFOO 0 9900 0.899297 l May o7 -.090703 

HF01 . 9910 0. 902491 1 May 67 -.088509 

H02/03 . 9991 0. 946382 1 Mav 67 -,042718 

HF04 . 9999 0, 999334 l Mav 67 --. 0Qi)_56_~ -

Heat Flow Experiment Table 8, 2. l - 7 
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EQUIPMENT 

Th11mnPr 

,.....,P,"'' ;-; ''\'"'1 • ,. 

l\A" ,-,,..t::>,.. P::> r lr::> rrP 
~ 

Central Station Elect. 

Total 

.... 
970-8 

DATE 

ALSEP 
RELIABILITY STATUS RECORD 20 Mar 67 

CURRENT PREDICTION PREVIOUS PREDICTION 
MNEMONIC GOAL CURRENT 

CODE ALLOCATION DEVIATION 
A PRIORI DATE A PRIORI DATE 

ASOl 9999 . 999996 20 Mar 67 . 99996 13 Jan 67 +-,000096 

AS02 9994 . 999889 20 Mar 67 . 99976 13 Jan 67 +.000489 

AS03 . 9975 . 997686 
~-

20 Mar 67 . 99946 ,----- 13 Jan 67 1-.000186 

--- - -- ---
AS04 . 9932 . 9f)9126 20 Mar 67 .rl-1172 l3Jan67 .Y. 006226 ---

- ----· --- -- --- --
ASOO 9900 . 996997 20 Mar 67 • lJlJbY l), JJ.r. (,', ~.006997 --

.... 0 .., ..,, ~. ~ 

l 

Active Seismic Experiment Table 8, 2. 1-9 
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8.2.2.2 

8.2.2.3 

PAGE 33 OF 37 PAGES 

Electrical Power Subsystem 

An improvement in the over all reliability was ad:.:eved by a 
redesign which eliminated relay Kl and its associated components. 
This increase was achieved although a number of capacitors were 
added to eliminate single point failures. 

Data Subsystem 

This reliability prediction is for the baseline design config­
uration as defined by the delta PDR. The estimated reliability 
of the data subsystem was calculated to be • 87065 for array A 
and • 863883 for Array B. This prediction though still below 
the reliability goal shows a marked improvement over the 
previous reliability prediction estimates (. 8229 & • 8188). 

The mcst significant improvements were realized in the areas 
of the command decoder and data processor. There was 
a reduction in the reliability prediction for the Power Distribution 
Unit. 

The primary reason for the different prediction is attributed 
to two factors: standardization of failure rates for performing 
the prediction, and design modifications that were incorporated 
as a result of the failure mode and effects analysis. 
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8.2.2.4 

8. 2. 2. 5 

8.2.2.6 

8. 2. 2. 7 

8. 2. 2. 8 
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Structural /Thermal Subsystem 

An increase in Reliability in the Structural/Thermal 
Subsystem was caused by the following changes and consid­
erations: 

(a) Compartment l structure has incorporated the 
single-forged unit in place of the sheet metal 
build-up used in the previous prediction. 

(b) Use of more realistic failure rates for structural 
members where safety margins will permit. 

37 

{c) More complete Reliability analysis of all structural 
and thermal members. 

Passive Seismic Experiment 

The current reliability prediction is based on a full success 
criteria as defined in para. 4. 5. 4. l of this report. Although 
this estimate represents a decrease in probability of full 
success from previous estimates, this estimate is based on 
essentially the final design and on actual component stresses 
with the required adjustments reflecting application factors. 

Magnetometer Experiment 

PAGES 

The prediction data contained in the GFE Contractor preliminary 
report, dated August, 1966, has been evaluated for mission 
success probability and the results are included in this report. 

Solar Wind Experiment 

The prediction data contained in this report were calculated 
from the failure rates presented in the GFE contractor pre­
liminary prediction, dated August, 1966. These failure 
rates, when combined in the proper mathematical expression 
to represent functional operation experiment, indicate the 
contractor has presented data which predicts 86 per cent of 
the goal. 

Heat Flow Experiment 

This prediction reflects the status of the Heat Flow Experiment 
at the time of the Critical Design Review. The predictions 
of the electronics, probes and reference junctions are firmly 
based on the current design and any change resulting from the 
CDR will be reflected in the next update. The model considers 
the two probes in a parallel configuration and. shows that the 
desired goals have not been achieved. 
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8. 2. 2. 9 

8. 2. 2. 1 0 

8.2.2.11 

8.3 
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Model &: Prediction 

Suprathermal Ion Detector 

ATM 274 

PAGE 
36 

OF 

A first application of the Reliability Predict ion Model has 

37 

been received from the GFE subcontractor. This prediction 
model represents the first update of the initial apportionment. 
The reliability design goals have been established for the 
breakdown indicated on the ALSEP reliability status record. 
Bendix has not received any prediction data and cannot at 

F 

PAGES 

this time include a current prediction, however, the goal 
allocations presented do represent the GFE subcontractors design 
goals as submitted. 

Active Seismic Experiment 

The prediction provided in this report illustrates achievement 
of the goal which was initially assigned for one hour of lunar 
operation after one year of lunar storage. A reorganization 
of the analysis has been performed to group the circuits by 
function and environmental conditions. A stress analysis has 
been performed for the majority .of the parts in their application 
and the prediction was adjusted to account for the application 
data. 

Charged Particle Experiment 

An updated Reliability Prediction has been received from the 
subcontractor and incorporated in this report. This prediction 
shows a significant increase of approximately 31 o/o due to 
incorporation of design changes. 

Conclusions and Recommendations Discussion 

This Mathematical Model Block Diagram and Prediction re­
presents the second update of the interim ALSEP Program 
Phase II Prediction. This prediction is a further refinement 
of previous predictions for several reasons: 

(1) The design is further defined and substantially firmed 
(2) ATM-501A "Failure Modes, Effects and Criticality 

Analysis", dated 1 January, 1967 made possible the use of 
failure modes, effects and probability of occurrence 
to the piece part level. 
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Sen• or Sensor Elec. Long Short Period 
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' ( 
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OET!iiL o. qqr;yy .:1.. 

Pso,- (q 1 oo) NO I 
/JET AI<-

o. 1?1 '1'1 .1 

PSot- ~d«l) IV 0 I 
D£r111L 

6. '11 q '17 ') 

PSoJ- (J3o~) NO I 
D£14/L 

().'(q6d-£'] 

Pso1- ~Yaa) NO I 
OET!JIL 

o. cry s '? 11 

P5o1- (!Sllo) /JC 0. C( C(b-:;;?:, 
OETt'l/1.... 

• fJ<:, 
Psot- ~(,(Xl) DETAIL 

D. 717'f(,o i 

970-9 

NAME NO. TREV. NO. 

P;1s-;;: 1 v~ 

5"~::;-/SMIC 

AT..A1-.')7YI F 

PAGE B 3 ? OF ~ PAGES 
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INCLUDE REFERENCE 
DESIGNATION 

RELIABILITY PREDICTION 
WORKSHEET REFERENCE 

DATA SOURCE - TEST 
REPORT NO. & DATE 
FOR ASSESSMENT 

SHEET OF----



RELIABILITY MATHEMATICAL MODEL CHART (FOR USE IN RELIABILITY PREDICTION AND ASSESSMENT) 

RELIABILITY 
MATHEMATICAL MISSION 
BLOCK DIAGRAM PHASE 
IDENTIFICATION RELIABILITY R - CODE 
CODE FUNCTION - !DENT. 

Psod-(ooco)jD£7AtL r-% l_e-?-.t, e-nv~ 
,:, ~~ o r; !(a 1 rr t/ 

~o;;.- (Jooe>) loJ~,L I o. f7'7 r;;;' 

P>o•-(>ooo) t tJO (_). 91( 3Sb'!> £T/IIL 

PsoJ-@oo<".) No 0' 'I q !f {:.'%3 
Pl::I41L 

Pso~-(i/ooa] l0jV;.4JL. 0 9Cf'J'f{,/ 

P.so~- (s-<lo~) IJO I 
D£TAIL 

O, 99'16/S-

P 5oJ-(6aQJ) vo I 
OE.T/11'-

o.C{C!Cf~'63 

~;}- boooJiof~,c I ().q9<f(y't:o 

PJw-- ('?ooo) lo0'-~Jc I o.CJcrcr?q<; 

970-9 

I I I I I 

I I I I I 
I 

I 

£8 
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p 

I ' I 
I 

11 

CONSTRAINTS, CONDITIONS, AND REMARKS 
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NO. JREV. NO. 

ATM -"J7'/ F 
s-EI.s ;111 c 

PAGE f3 '?:, ') OF ~ PAGES 

NOMENCLATURE 

INCLUDE REFERENCE 
DESIGNATION 

RELIABILITY PREDICTION 
WORKSHEET REFERENCE 

DATA SOURCE - TEST 
REPORT NO. & DATE 
FOR ASSESSMENT 

SHEET OF----



RELIABILITY MATHEMATICAL MODEL CHART (FOR USE IN RELIABILITY PREDICTION AND ASSESSMENT) 

RELIABILITY 
MATHEMATICAL MISSION 
BLOCK DIAGRAM PHASE 
IDENTIFICATION RELIABILITY R - CODE 
CODE FUNCTION - F IDENT. 

P.soo.-(oooa)l DET.AJL. 

. ,. fi)<J 
PSO?.:,- (1ooo D£TAIL. 

. AI~ 

Fs03-~ooo) DETAIL 

. \ fVb 
f503- (3 CWJ D£7A/L 

.\ No 
P503-(_llooo; 0£74JL. 

. - ,) !JO 
PS03-(.Suoo/ 0~7./.1/L 

fl}o 
p503 _ (f,ooo) 0~7/J/L 

;110 
F'S:o3-(7ooo) D£7.4/L 

. tV~ 

IPso:s-~ooo) DETML 

}JO 
ps O?:,- (1 o oo) DETA 1 L 

P.Su?>- ~too) £TfiiL t 
;VO 

f.S()3-(9.JOO} DtT~IL 

PSo?:>-(J:JxJ) 

pso3{!tttXJ 

fJO 
DETAIL 

;VO 
DET"'l!C 

r J I ;Vo pso3-\fS?J<J D£TA IL 

ps o3 -\:{;ooJio ~~tc 

970-9 

1£ (, .... 'At= -F;:U 
TT ~..,e ·€. /c_ 
i.= 'a. q q,;.~poq 

0. q 9 9 ~{,() 

o. qcrq '/bo 

0 j 991 /6~/ 

o. yq 'll 0/ 

o.qq-'r.s-) 

0·9Cf"79j0 

' 
D 1 q "71./ {.,j 

o. ~ "N'/9 Y. 

o. 99q-;::;,-d.. 
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p 
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REPORT NO. & DATE 
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RELIABILITY MATHEMATICAL MODEL CHART 
RELIABILITY CONSTITUENT COMPONENTS 
MATHEMATICAL AND PARTS 
BLOCK DIAGRAM 
IDENTIFICATION RELIABILITY R _ 
CODE FUNCTION -

J.-11= 01- ·(oooo) I O€T/t ''- -7Tf?Hj:::ot·-(-<.. ooo) 
Cl"' O, .,024., I 

1-/FO.Z · -(o(X>OJ 0&7;9/L I «-1-ft= o~--( OOOo) 

6 = o, 'P 4t..3a z 

HF03--(oo""")J.on..q,£..JR11Po3-- (~o) 
A:.: CJ, 'J-1-'- 3-S.t 

/-f,Co4-· (oca~ t)f:77f!L R11Fo4-- (t'Jooo) 
d• 0. 999334 

HFe>o--(0G10o)jTo7-4c. jRH.<=oo -- (oooo) 

/'?7 = ~.B 9~Z' 7 

970-9 

1·17 Is 1 s.z 
.14- 7., 

·'t 181 I .:>z. 
l_rl C:o 

·'-t . :rz.. 
l:; 7'-o 
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''7o 7'-o 

(FOR USE IN RELIABILITY PREDICTION AND ASSESSMENT) 

CONSTRAINTS, CONDITIONS, AND REMARKS 
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p 

Rr= a..d (6+e. - 6.:::) 

NAME 
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NO. j JREV. NO. 
ATM 27,.. I ,C" 
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1-/,:C 00 PAGEB!.f' OFB"' I PAGES 

NOMENCLATURE 

INCLUDE REFERENCE 
DESIGNATION 
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P.RO!JF ;q·· 

I Pr?tJdE 
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a 
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1-1€141 F.£ o .U 
e-><P~/H<~:-'?VT 

RELIABILITY PREDICTION 
WORKSHEET REFERENCE 

DATA SOURCE - TEST 
REPORT NO. & DATE 
FOR ASSESSMENT 

~LILTOAJ I#b . 
Pi<?e-''ZJIC7/t!JN 

r/.J) • .4. /7TC.~­
,Pee-7J"C T/OAJ 

If?- lJ, L/TT£~ 
PL~7J/CTA1A/ 

I /l.l). /../7Ttf?' 
t1ee-£)tC T/"N 

SHEET OF----



RELIABILITY MATHEMATICAL MODEL CHART (FOR USE IN RELIABILITY PREDICTION AND ASSESSMENT) 

RELIABILITY CONSTITUENT COMPONENTS 
MATHEMATICAL AND PARTS MISSION 
BLOCK DIAGRAM PHASE 
IDENTIFICATION RELIABILITY R - fODE 
CODE FUNCTION ... ,::- DENT. 

HF=O I·· (oooo) I Dc:-""1'1'\ 1 \... 

fiFo/·· (tooo) I Dt::/141< ... 

/-f~OI• ·(~ooo) I.DI!i'nftl.. 

HFOI··( ,«>a) I /)eTJ1/C... 

HF<>I· ·(4<1bo) I 1/i!'f?tf ''-

RuF./ 1- ~t"+ il't :t .c 

o. ~024'7 I 

O,CJg4£8 

0.996688 

0,9'9067'51 

6.997433 

j.J,-Fol-- (.J'"l>""=')l Oc-"m-IL. I 0 .9'71-43 7 

ftFol-· ((;ooc) I DeTI'Jit. I 0. 9 C. I 2 8 ( 

fiFtJt·-(7ooo) lvt'TAK I 0.";1"')543(. 

HF'oi··(Ba:v)l !JeT/Ill.. I o.'-777 '7"?~ 

HFct-- (~~) I ?>eT19tc... 0,9"}98Z5 

970-9 
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·oo-'o 

CONSTRAINTS, CONDITIONS, AND REMARKS 
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AIM 274 F 

PAGEB 4~ 
NOMENCLATURE 

INCLUDE REFERENCE 
DESIGNATION 

C.O,t.t,.,~J) l!!e-'"C:EIYIT~ <!If 
Pe>w~ Ot.Snt?tdCJ Tto~ 

,NUE",!f.:S<'At:--,..,<='71/T 

.:StFqvE;Vcc,-~ 

f1&<,...7lF7f!. 
t:xctr,q rtoAJ 

Utr14TF~ Cvlt!tE!InVT 
:S<JJ".PLf 

Pvt. s e ;:'dwt?R. 
Sv,t"L y 

MVLT/ ?~ t:Jl<:"fi? 

,L/Mi<'Ltr't:~ 

A - i) Colt/ v~71?"1( 

Tf./Eii!lf!JA L ?t..Ffn?" 

OF BiJ._ PAGES 

RELIABILITY PREDICTION 
WORKSHEET REFERENCE 

DATA SOURCE- TEST 
REPORT NO. & DATE 
FOR ASSESSMENT 

qU"-TO.V J...dlJ. 
Pee/) I c T/CJA/ 

lit 
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RELIABILITY MATHEMATICAL MODEL CHART (FOR USE IN RELIABILITY PREDICTION AND ASSESSMENT) 

RELIABILITY 
MATHEMATICAL 
BLOCK DIAGRAM 
IDENTIFICATION 
CODE 

MISSION 

t--;~~--r:~~~~-----------4~~~~--~---T--~--_JPHASE 
n~~AT%L~TY R = fD

0rfA 

CONSTITUENT COMPONENTS 
AND PARTS 

IP. - ,.,-"· ::1, t 
H~P- \..: 

1-/t::'OZ··(oooo) IDt:'/"'11(. 0· <J<U-38'Z 

HFOr--v~od)IDeTAI(. 0, "1999:ZO 

HFOZ'· ·(zooo~ DET/1/L 0. "l~BOO 

Ht:O.l--(Jroo)l Dfi"''IL- I o. ~73 95'8 

H.CO.Z--(4tX>o}l Dt:T14tr_ lo. "173'75'8 

H.co.z--(.!1-Ck:>O)IDETAJL lo. 9"'8.!>80 

HFO.Z·-~ooo)l U<'3T4JL lo. CJ<j '>9 48 

1-/FO.l·-{?ooo) I Dc-t~tL I o. ")")")4-C.."') 

H.z:.-oz = 
I-IF03 

970-9 

R.r= o. <J4-,38Z 

.r.., ,&., 
zs *o 

·o 
(> 

'· 
~7 

"o 

s? 

"' 
3o Is? 

0
o "o 

~- lg7 
ooo '-o 

·'"zor7"" 

•() f 0 7 
~, "• 

s 

\- r'<.o 0 

p 

p 

p 

p 

p 

p 

p 

p 

p 

CONSTRAINTS, CONDITIONS, AND REMARKS 

G'ITHe""R /-"ROBEr 
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NAME 
H€~T FLOW 
?RoBes 
HFOZ, 1-(FO 3 

NO. I REV. NO. 
ATMZ74- F 

PAGEt3 /1;. a_ oFB..H_ PAGES 

NOMENCLATURE 

INCLUDE REFERENCE 
DESIGNATION 

.SOLOEJ? JOI.IVTS 
-4.v.D C/lO.t.E 

sr.eocru.ee 

RELIABILITY PREDICTION 
WORKSHEET REFERENCE 

DATA SOURCE- TEST 
REPORT NO. & DATE 
FOR ASSESSMENT 

.4, 0. L I TTL~ 
P£6'1)/C TIO-'I.J 

~eADit9VT S~71JSoll?s 

R1/J~ sevso.es 

Ji~TFA: 

8R/l2ED 
<!OtU.Ue''CTIOA./.S 

7HER.114o Coo;:Jt.ES 

SHEET OF ----
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I Ell AB~LITY M~THEMAITICAL MODEL CHART (FOR USE .... RELIABILITY ~REDICTION AN9 ASSESSMENT) 

fAtTIVE ~EISMI~M-Z74- JEV. NOF I 
EXPEI2AMEtJT :GEe% :oF/1/d_ P~GES 

I 
I ljiOMENCLATURE I RELIABILITY~ 

MATHEMATIC L 

BLOCKDIAGR M t-~----+-,-~------~---------+-f~~~~~--r---y---~--~ fDENTIFICAT N CODE 
CONSTRAINTS, CO,DITIONS, AND R~MARKS 

I I I 
I I 

t.CLIJOE REFERENCE 

RELIABILITY PREDI TION 
WORIKSHEET REFER NCE 

DA TIA SOURCE - TE T 
REPIORT NO. & OAT COOE i IDENT. 

IASOHo
1 

llEr.J lTRA~I-{,_oJ) 
I I L:t ! 
I I 

I 
I 

I 
IA502-6 rf&,Li RASOf-{0000). 

I I 
i 

I I 

I I I , 

A~~ LffAit tfRA~-(LiW( 
I I 

! I 
I I 

i 

~~tj~ 
i 
! 

~ I~ I' I 1 I 

"' ... ·o 

~ :-I~ I 
S4e t;Jo+. ~~~ 

~5()4.-(~] m-AIL. VRA~ -(dJ~ I 4e ~o~e ~~w 
l=l i I 

I 
I 
I 
I 

I 
I 

. I 
I 970-t 

A I e._).t== 

ffl e->.F== 
,. I 

P : ~· R41if?e =p.9999e6 

Ao e;>-t: o.~q<=tq8b3S 
A1 e-).tk= Q.Gtct'1'1oi18 
PB e-). F., ~ · qqqqq "'~ 41 

P ~ f<Ao • R,.,[·Rpa- a ~~-~a'9 

I 

ESIGNATION ; 
FOR, ASSESSMENT 

I 

TfNJMPER. 

I 
I 

i 
i 

I 

GeoPHoNES 
AIV.O I 

C,.1'113i.E 

Ao 
A, 
PB 
p 

e-)t.,. 
: e-HK..~ 
IIQ-),F~ 

MJp-AR. RlckAG£ 

Ao 
A, 
PB 
p 

1-.... 

: f<Ao •RA,, ·RPB = d.~97686 

e-)t 

e-).H: .. 

e-)F 

I 

RAe ·f?A, ·RPBC:: O.C?.f39-Y..t6 

/Jofe.: the pr-obab; J,'f,~s .for 
c.erfttJh dev1~e5 have been 
CC!/{'o/afed oS1n;1 both E!c-rlroniC 

CEmRAL S-mtioN 
A 5 6J..ECT7<:0Al tC5 

and ~/e-(.'fn::J,.,.:"<'''r111Jrt2{ ";:-" .fa.cl-o r:S~ 
and tk,·r:- lore !he rearlr."'r /5 rekr-
"ti;; fAe de1a.iled NathMcdef.slre-1-s fc fl,f"'se ('a /c" Ia -/.,~ j! f. 

SHEET OF----
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NAME ~-- -~REV. NO,_ 

RELIAB~LITY M.THEMAjTICAL ¥ooEL ~HART i (FOR USE IJ.I RELIABILITY PREDICTION AND ASSESSMENT) THtJMPER... 
A-"'fMZ14- :1 ·r 

f>4GE 8¥1 ioF&L f>~GES 
RELIABILITY I i MATHEMATIC L ISSION 1 

BLOCK DIAGR M PHASE 'I 
IOENTIFICATI N ODE 
CODE DENT. 

cJNSTRAINTS, CO~DITIONS, AND REMARKS 

. I 
-:r 
I 

~sol-/ol 
I 

I 
I 

DETNd 

I 
..,_1_ NO I 

--ASOI· .cL1Cf DETAI4-

I I 
I I 
j 1 

A~J-t ~~f 
I ! 

i l 
I I 
: I 
I I 

ASol· 'r'o~o D:~,~ 
- - I 

i 970-t 
I 

I 

TrRA~I-(/..Loo)i 
t.:f i ! 

l I 
I : 
I I 
I -
I • 

F?At·Ztn?l 

I ! 

tf-RA~ -(.3i0lh 
A.:=l I 

I 
i 
i 
l ' 
I I 

JrRA4f · (9'~jJ.,J 
,; .. , 

I 

I 

p 
gtP " ..._ .. 

~~~ 
<ill 0 
0 

~ 

I 
i 

I~ 
I 

I 

"" I. ~ iu-. 
"' I~ 

I 
~ I l> 

I 

.51?.11~T ~ c ' 
() t 
0 ' 

~I I! 
I 

i 

I 

i 1~ 11~ 
I 

I 
I 

t 

I I I I 

A I e-~t= d.q9qCJq9~68 
I i 

PBI e-~F= olq99'l~~(pg 
1 i 

P I R.t.. • R Pe- o. qgcq9q &,& .7! 

! 
' I 

A 1. e-~t~ alq9qqq~g-
I ' I -~ 

PBI e-~F=- o:.'f'ICfCfCf~'1 
! 

P l RA • RPs = o. qqcfCI9-r 

A 

PB 

p 

l 
IJofe: /3oth EJehJr-Orne*nr:!a.l cud 

Elee:fromct COrnfdnents .u:e 
!.JSfd- See, deta .. tl sheet -/-o;r 
Relta..hJ/ ,t--'1 CaJcui cJ--r o'ns 

RA , f.? rs -=oACf qc, 9 9 r s-

F I RA 'R~o :: o. 99~977-r7 

tliOMENCLATURE' 
i 1 
r,cLUDE REFER~NCE T ESIGNA T ION I 
j T 

I I 

THl_ P£€. 11E I w.~4 
! AS6EM~~ 
I I 

6C¥UJBS 

-rHUMPER.: 

Et.;.Ec...TRoNiG-~ 

WIRING /-INIJ 

Colo/#Fc'farr 

1 
I 

_jf 9F .l~ fi tl'ftlf¥ 

~If ~li~l­
s cc~rt c_ 

I 
I 

SHEET OF----



I 

i 
RELIABIILITY 

~ 
M~THEMA~ICAL 

I I 
, I 

~ODEL ~HART 
RELIABILITY~ 
JU. rHau.nc 

I.OCk OIAGR M 
RlEHTIFICA Tl N 
CODE 

-tASOJ-Udo ~., 
I 

ASOI-tzct> ijo I 
DETAIJ 

j 

j 
-AWI-I~ 

I 

1lo I 
Dt1At~ 

1 
I 
! 

-

i ·NO i 
ASot-ti Dtr~t~ 

1 I 

!170-t 

i I 
I I 
I ' 

I 

I 
I I 

j 
I 

' 

9 
RASa -1100 ~~{; 

~ 
C;) 

I 

I I .,. ~>(r I zoo 
1 
§ 

~II 
I~ il:) 

I 

RA~o~-13oo I 
' I I 

I 
I 
! 

'. 

~ 1~1·1' 
~ ' i{{l 

I~ 

I 

RAsql-t4oo I 

~ 

~~~·~ 
~ 
:~ 

(FOR USE I~ RELIABILITY hEDICTION AND ASSESSMENT) 

I ' 
C~NSTRAINTS, C0101T101'tS, AND RfMARKS 

I I , 

II ' I 
' I 

1 
I I 

A e-l!= o.r'l'ln184- • 
PBI, e-~F= oj '1'199'1'111.& ; 

. ' I I 
p 11 RA 0 R~- 0. q~Cfffif5t 

i I ) . 

i i 
A I e-H:: Q,qqqqqq9~4 

i : 
I ; 

PB I· e- AF-= q. qq99qq !lloi' 
P . R'A • f:?pe. =DHctcfq1<f/5Z 

I ' 

~ I 
A:. f e->.i= ~ ,qqqqqqfi c;J4-

: i : 

?B 1 e-Af= 0.9q99q' ltp? 
! ; 

~ 

I 
NAME ..J Y!TM-:z.?+ . £ I rq.. ~~REV. NO. I 

THt>loiPEKl , I 
MECHAtJrcAL Ass 'I P~Ge 8 LJf ;oFiilf.L P~Ges 

~OMENCLATUREi 
I 

ri.CLUDE REFER.~NCE 
~ESIGNATION j 

UrR5e+" 
I I 

·I 
I . . i 
' ' ! ~ 

lo"f'ER- SECT)OIJ 
1 

I 

FLA"-lt:lE-

.SG(UIB BA~ZR..E"L-

SHEET OF-
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RELIABIILITY M~THEMAfTICAL ~ODEL ~HART (FOR USE IN RELIABILITY PREDICTION AND ASSESSMENT) 

RELIABILITY~ 
MATHEMATIC L 

lll.OCJ( DIAGR II J----+ .... ----~-----i-+=-r.=..+-T-...--fr-..JC 10VM"tf'ICA T 
CODE 

19 l RASql- ~\00 
0 9 i 
0 "' I ~ 
~ I 

~~ 
IN 

'I ~0 I !A sot- olf DETt-.tt 

I 
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I I I . 
' I 

R'A~I-3200 

0 
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~ (II 

~ 

~· 
JA501- 5't DeTA llj-

p 

A 
'9 

U\ 
1'\) fB 

~, ~o I 
1 I 
1: I 

I 

I. 
_JA.sal-~~6 

·-

970-9 

HI I 
~nAif If' AS a I\- 3.41 o 

Q 

() 

0 
....... 

'Q 0 I. -
b "' 
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I 
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f/3 

p 

C()NSTRAINTS, CO!iiDITIONS, 1\ND REMARKS 
i 

c:-~i,_ ~.Cf9q9'1919 
i 

e->.F,., d. 9999 'rf'1 9 

RA. R-pe = D.q9qq 799.'1 

e-~t= O.CfrtCf'fq4jqg 

e->.F= q. qqqttq~qe 
' ! 

RA . Rpg ':: 0 /1~ 'ICfCf~Cf '1 

-At e :. o.'/99'fic:;999 
e- .. v::::> o.9H99'19f 

If A • ~V,13 :; o, 9 99 9 9rtr~ 

/orAl R ~ 0. 'i'f999'1'i'S 

i1 NAME N1AIM-:1 .. 1f- JYEV£. TtltWIPER­
ELt:crR..t'J)~ ICS ~i_GE' B '/q ioF 8JL PkGes 

~OMENCLATURE: 

~CLUDE REfE!NCE 
rESIGNATION 

~~016. i 
Actr •v~Ttwr;. 
4rrcHE5l 

I I 

~ i 
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I I I . 
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I I 

I 

I : SGIUIB I 

! F1r CC111c.r 
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I I 

I 
j PRt:ssun£ 

SriTC H 
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I REUABIILITY M/ATHEM~TICAL MODEL CHART (FOR USE'IN RELIABILITY, PREDICTION AND ASSESSMENT} II RELIABILIT~ 
I MATHEMATif.AL ISSION 
I BLOCK DIAG AM ~A~E 

IDENTIFICA ,ION coDe y R _ i DfNr. 
CODE I IDENT - i 

~ONSTRAIHTS, CC!iNDITIONS, AND REMARKS 

! 

I 
i 
I 

AS03-Jck 

I 
I 
I 

I 
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No.I 
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De+a1r 
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I 
I 
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I I 
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I I 

C) 
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0 -
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f.~ 

' ~ 
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R+-z~ 
I I 
I I 

it~l I~ 
... ~ -

0 

! I 
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