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ATM 881 releases the Math Models, Block Diagrams and Predictions 
into the Bendix documentation system for the Resettable Solid State Timer 
(RSST). The subsystem goals were allocated from the overall system goal 
of 0. 996 for two years, with resets at three month intervals based on criticality 
to system operation and number of parts. These goals are given in the ALSEP 
Reliability Status Record, Bendix Form #970-8. Math models and block dia
grams have been predicted, based on the negative exponential distribution. 
The failure rates for each component were assigned using Gulton failure 
rates for all parts except the RCA CD4000 family of COS/MOS devices. 
Bendix Reliability arrived at a more realistic failure rate for these devices 
from test data received from RCA for these devices. The failure rates are 
listed on reliability worksheets and were adjusted for temperature and 
stress ratios, and screening reduction factors. 

The numerical reliability prediction for the RSST two year lunar phase 
of operation is 0. 989. This was determined as shown in the math model from 
the summation of failure rates of all components in the system, using the 
negative exponential distribution. The reliability correction factor for the 
non-operating standby phase of the mis sian was calculated to be 0. 99999. 

Lee Moskowitz 
ALSEP Reliability 

Approved by G. YntJ;/...;,.,:~, 
F S. J. Ellison 

Manager, 
ALSEP Reliability 
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Rel. Block 
Diag !dent Reliability 

Code Function 

-X.t 
RIA R = e 

RIB 

RIB 

RI 

R2A 

R2B 

R2C 

R2 

R3A 

R3B 

R3B 

R3C 

RELIABILITY MATHEMATICAL MODEL 

RSST 

Parametric Reliability Constraints 
Values Prediction Conditions 

5 
A X IO t Hrs 

O.OOI884 I7520 0.99967 

0.000608 0.99989 

0.000608 0.99989 

0.003IOO 0.99946 

0.002078 0.99964 

0.000070 0.99999 

0. 000305 0.99995 

0.002453 0.99957 

. 00960 0.99832 

. 01920 0.99966 

. 0 I920 0.99966 

0.000200 0.99996 

.1. .<e 3 

Nomenclature 

Reset Cir and 
Pwr Sensor 
Output 
Relay Driver 
Output 
Relay Driver 

I6, 384 Hz 
osc 

Counter 
Tele 

Output Three 
Month Relay 

I0,587f HZto 

One Sec Counter 
One Sec to 
Three Mon Count . 
One Sec Counter 
Three Mon Count . 
One Minute 
Output SW 
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RELIABILITY MATHEMATICAL MODEL 

RSST 

Rel. Block 
Diag !dent Reliability Parametric Reliability Constraints 

Code Function Values Prediction Conditions Nomenclature 
5 

A X 10 t Hrs 

-At 
Eighteen 

R3D R = e 0.000450 17520 0.99992 Hour SW Output 
One Min. and 

R3E 0.000800 0.99986 Eighteen Hr. 
Eighteen Hr. and 

R3F 0.00480 0.99917 Counter Tele 

R3 0. 05434 0.94714 

Series Limit 

R4 0.000407 0.99993 Resistor Conn. 

System Tot R = e 
-At 

0.060247 17520 0.8998 
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EQUIPMENT 

RSST 

. 
Total 

NOTE: ALL VALUES IN UNITS OF 0.01% 

970-8 

ALSEP 
RELIABILITY STATUS RECORD 

MNEMONIC GOAL 
CURRENT PREDICTION 

CODE ALLOCATION 
A PRIORI DATE 

PL13877-101 0.99900 0.99957 1/8/70 
PL13877-103 0.99900 0.94714 1/8/70 
PL13877-105 0.99900 0._999_45 LL8170 

- 0.99900 0._99993 118/70 
0 99h00 0 9961~ _LLB/?o 

Page 5 

DATE 

PREVIOUS PREDICTION 
CURRENT 
DEVIATION 

A PRIORI DATE 

0.99957 11_/10_/69 +0. 00057 
0 94714 1/8/70 +0 05236 
0.99946 11110/69 +0 00045 
0.99999 11/10/69 +0. 00093 
0 QQhlt; 1/8/70 i +0 05431 



RELIABILITY PREl .ON WORKSHEET 

UNIT DESIGNATION RSST 
SCHEMATIC No. 

Ckl3877-001 
REV. 

A 

SUB-UNIT DESIGNATION SCHEMATIC No. REV. 

MIL 
TYPE PART PART NUMBER 

REFER- MIL-SPEC DESIG- AMB DERAT- NUMBER PART OF 
SUB- REF. 

ENCE PART PART OR NATION APPLICATION TEMP lNG OF FAILURE PARTS 
TOTAL FAILURE 

DESIG- NAME TYPE OR RATE FAILURE RATE VENDOR oc TERM- IN 
NATION VENDOR INALS %/lOOOhrs SUB-

RATE SOURCE 
* %/lOOOhrs PART No. * TOTAL 

IRl REST w.w MIL-R -3 9007 80 . 00000 1 000007 A 
Jl CONN - Microdot . 0004 1 0004 A 

SUB-UNIT TOTAL FAILURE RATE . 000407 

*INDICATE ESTIMATED OR ACTUAL SUB-UNIT MTBF (HOURS) 
~-

A - Gulton 

B. S, 260 PROJECT DATE ______________ __ PAGE 6 OF 9 
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DATE 1/8/7 0 

DATE 

COMMENTS 
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(, RELIABILITY PR .'ION WORKSHEET ) 

UNIT DESIGNATION RSST SCHEMATIC No. PL13877-101 REV. A DATEl/8/70 

SUB-UNIT DESIGNATION SCHEMATIC No. REV. DATE 

MIL 
TYPE PART PART NUMBER 

REFER- MIL-SPEC DESIG- AMB DERAT- NUMBER PART OF 
SUB- REF. 

ENCE PART PART OR NATION APPLICATION TEMP lNG OF FAILURE PARTS 
TOTAL FAILURE 

COMMENTS DESIG- NAME TYPE VENDOR OR oc TERM- RATE IN 
FAILURE RATE 

NATION VENDOR INALS %/1000hrs SUB-
RATE SOURCE 

PART No. * * TOTAL 
%/1000hrs 

r'7 C8 CAP MICA HRDM 80 . 00023 2 . 000046 A 
r'l2 r.AP CERM CKR12 . 00000) 1 . 000005 
r-:Rs Dinr'IP. Sl IN3595 00005 1 . 000050 . 

C.RlC\-7.1 Zener Sl TXIN914 ' 00005 R 000400 

VR4 5 Relay Sl IN4572A 0004 2 . 000800 
Kl REST To-5 421-3104 . 0002 1 . 000200 
~Q 1() 1 Como RCR07 . 00000 P 1 R ooooga 
11 'J A. 'JA. ~ 

11 A A'?A.~ 

~9 53 5~ 
~7, 59, 6( 
~1, 62, 6~ 

R51 58 REST Fihn RNR55C . uuuuu j 4 . 00003L 

52 54 
;:215 Trans FET 62154 . 00029 1 . 000290 

016 Trans Sl TX2N2407 A . 00009 1 . 00009C 

Ql7 Trans Sl TX2N2222A . 00009 1 . 00009( 

018-21 Trans Sl TX2N914 . 00009 4 . 000360 

SUB-UNIT TOTAL FAILURE RATE . 00245" 

*INDICATE ESTIMATED OR ACTUAL SUB-UNIT MTBF (HOURS) 
~--·-·~ 

A- Gulton 

B.S. 260 PROJECT DATE ______________ __ PAGE 7 OF 9 
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( RELIABILITY PR, I'ON WORKSHEET ) 
\ 

'<\\,,, 

UNIT DESIGNATION 
RSST 

SCHEMATIC No. PL 13877-103 REV. A DATE 1/8/70 

' 

SUB-UNIT DESIGNATION SCHEMATIC No. REV. DATE 

MIL 
TYPE PART PART NUMBER 

REFER- MIL-SPEC DESIG- AMB DERAT- NUMBER PART OF 
SUB- REF. 

ENCE PART PART OR NATION APPLICATION TEMP lNG OF FAILURE PARTS 
TOTAL FAILURE ·· 

DESIG- NAME TYPE RATE FAILURE RATE COMMENTS 
VENDOR OR oc TERM- IN 

NATION VENDOR INALS %/lOOOhrs SUB-
RATE SOURCE 

PART No. * * TOTAL 
%/lOOOhrs 

A1 FF COS/1 OS RCA C04003 80 0048 1 . 00480 A 

A2-ll B. Cou t IC RCA £0078 0048 10 . 0480 
C10 11 CAP CGRM Mil-C-3901 CKR12 000005 2 . 00001D 
CR10-1 Diode S1 Mil-S-1 gsoo TX1Ng 4 00005 3 .000150 

CR26-4 Diode S1 Mil-S-195 00 IN3595 00005 17 . 00085 p 
50 
09-13 Trans S1 MH-s-1gsoo TX2N2 000 00009 5 . ooo45 D 
R24 25 REST l.omo Mil-R -39001: RCR07 000005 16 . oooo8p I 
7.7 ·n 14 
7t.. 7 Q ~ ~~ ! 

29 30 B1 
'i?. "iR iq 
Ll. () Ll. 1 

SUB-UNIT TOTAL FAILURE RATE . 00286 b 
*INDICATE ESTIMATED OR ACTUAL SUB-UNIT MTBF (HOURS) 

A-Gulton 

B.S. 260 PROJECT DATE _______ _ PAGE 8 OF 9 
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RELIABILITY PRE. .ON WORKSHEET 
' 

UNIT DESIGNATION RSST 
SCHEMATIC No. 

PL 13877-105 
REV. A DATE 1/8/7 Q 

SUB-UNIT DESIGNATION SCHEMATIC No. REV. DATE 

MIL 
TYPE PART PART NUMBER 

REFER- MIL-SPEC DESIG- AMB DERAT- NUMBER PART OF 
SUB- REF. 

ENCE PART PART OR NATION APPLICATION TEMP lNG OF FAILURE PARTS 
TOTAL FAILURE 

COMMENTS 
DESIG- NAME TYPE VENDOR OR oc TERM- RATE IN 

FAILURE RATE 
NATION VENDOR INALS RATE SOURCE 

PART No. * * 
%/lOOOhrs SUB- %/lOOOhrs 

TOTAL 

lr 1-4 CAP Trnt Mil-C-3900 13 CSR13 b 80 . 00000~ 4 . 00003.:: 

lc5 l.AP Mico HRDM . 000023 1 . 00002 
lr:Q rAP Term Mil-C-3901 ~ l.KROfl . 000005 1 . 00000~ 
r"R 1 4 Diode 51 Mil-S-1 950 11\.\?,I:,QC . 00005 3 .00015( 

47. 

VR 1-i Zener S1 Mot 1 N41:17 A . 0004 3 . 00120( 
ru? ?, t lnione S1 Mil-S-1950 'TYl NQ 14 . 00005 6 . 00030( 
8_. ..5..Q. 

,R2 4 17 I D ti'Q'T Como Mil- R- ?.QO(l R RCR07 . 00000 P 1 R 00009( 
lQ ?, c; 

7 13, 15 
22 23 1 
1h 20 2 
63 
01-4 6 7 Tran S1 Mil-S-1950 ) TX2N7 2221 • UOOO<;J 6 . 00054( 

05 23 Trans S1 Mil-S-1950 ) TX2NZ 907A . 00009 2 . 00018( 

~ Trans U2154 . 00029 2 .00058( 
Q22 Trans S1 TX2N2222A 

SUB-UNIT TOTAL FAILURE RATE . 00310 

*INDICATE ESTIMATED OR ACTUAL SUB-UNIT MTBF (HOURS) 

A-Gulton 

B.S. 260 PROJECT DATE _______ _ PAGE 9 OF 9 


