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FOREWORD

This report was prepared in the Systems Engineering Branch of the

FBM Geoballistics Division, Strategic Systems Department, with funding

of the Strategic Systems Project Office (SSPO) (SP23). The work was

done in support of MX 98 (TRIDENT) Fire Control System Software Develop-

ment, and constitutes a summary of the NSWC fault analysis effort on
the General Electric Ordnance Systems (GEOS) maintenance software.

Released by:

R. A NIEMANN, Head
Strategic Systems Department
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BACKGROUND

GEOS has developed a set of Fault Detection and Isolation (FDI) programs

for the Mk 98 Mod 0 Fire Control System (FCS). The FDI software has been de-

• signed to detect the presence of hardware faults in the FCS and to produce

• fault signatures which can be used with appropriate fault dictionaries and

isolation procedures to locate the fault. The FDI software was scheduled for

formal acceptance by the Government early in CY 1978 following a formal

P Software Quality Assurance Procedure (SQAP) (hereafter called the GE-SQAP)

conducted at GEOS/Pittsfield, Massachusetts. The GE—SQAP (as described in

NAVSEA OD 50839) was designed to demonstrate (1) that the software operates

as specified in the design documents, and (2) that the software will inter-

face appropriately with the NSWC—generated Monitor. The GE-SQAP plan called

for 250 preselected and checked-out hardware faults and 25 extemporaneously

selected hardware faults to be inserted in the FCS to demonstrate the run—

• • to-fail operation of each FDI test. The GE-SQAP was not designed to demon-

• 
- 

strate isolation of faults to any specified number of hardware modules, nor

was it designed to produce a quantitative estimate of the effectiveness of

• the fault detection capabilities of the FDI software. A separate SQAP was

performed at Dahlgren Laboratory (hereafter called the DL-SQAP ) to estimate

the effectiveness of the fault detection capabilities of the FDI software.
• The DL.-SQAP was conducted at NSWC/Dahlgren, Virginia, concurrently with the

GE-SQAP at Pittsfield, Massachusetts. This document delineates the goals ,

assumptions, limitations, methods, procedures, and results for the DL-SQAP

of the Mk 98 Mod 0 FDI software.
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ANALYSIS OF MX 98 MOD 0 FIRE CONTROL SYSTEM
FAULT INSERTION RESULTS 

•

Four—hundred and forty—nine randomly selected faults were inserted
into 15 subsystems of the 14k 98 Mod 0 Engineering Tactical. System (ETS )

Fire Control System. Using the procedures specified in Appendix A , each

fault was tested with the test associated with the hardware subsystem,

and the results recorded as either a detected fault or an undetected fault.

Figure 1 sununarizes the results.
A

The estimate (p) shown for each of the subsystems tested should be

interpreted as follows: p is the experimental estimate of the proportion

of faults that can occur in the subsystem which will be detected by the

associated subsystem test. The 90% Lower Confidence Bound (LCB) is the
A

lower bound on p for which there is a 90% probability that faults will

be detected . Referring to Figure 1, it can be stated that there is a

90% probability that 78% (or more) of all faults will be detected by the

• subsystem teats. It should be noted that some subsystems are substantially

lower than this however. For example, the System Mode and Configuration

Logic (SMCL) subsystem has a of .433 and a 90% LCB of .308 which appears
to be unacceptable unless the majority of faults in that subsystem will

be detected by tests other than the SMCL subsystem test or faults in

SMCL are detectable by the operator viewing the indications on the Oper-
ator Control Panel (OCP).

Further examination of the undetected faults which were not detected
• by the subsystem tests showed that the subsystem tests were not designed

to include a number of those faults. This analysis was performed using

information contained in the appropriate design disclosure documentation

and an analysis of the subsystem logic diagrams. Figure 2 summarizes the

data with respect to faults tested and not tested by the subsystem tests.

• -
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Total Faults Number Number Not 90% £C3
____________ Selected Tested Tested (Not Tested ) (Not Tested ) ’

BPSS 30 29 1 .033 .124

MDFSS 30 22 8 .267 .397

MUXC 30 28 2 .067 .168

CIU 30 26 4 .133 .249

I~~DSS 30 30 0 0 .074

PTRSS 30 29 1 .033 .124

MTFSS 30 28 2 .067 .168

TCDSS 30 25 5 .167 .287

• I DRXSS 30 30 0 0 .074

HADL 30 25 5 .167 .287

DCSS 30 30 0 0 .074

5cr.. 29 18 11 .379 .500

SMCL 30 15 15 .500 .630

CMSS 30 24 6 .200 .325

QCP 30 24 6 .200 .325

TOTALS 449 383 66 .147 .168

Figure 2. Summary of Faults Tested/Not Tesed
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• From Figure 2, it can be noted that there is a 90% probability that

as many as 17% of the total system faults may not be tested by the sub-

system tests. This number rises to 63% for the SMCL and 50% for the

System Control Logic (SCL) .

Figures 3 and 4 present the same data in slightly different  format .

• Figure 5 summarizes the results after the untested faults have been

r emoved from the data. It is estimated that the tests will detect about

95% of the remaining faults, although the estimate may fall as low as 93%

at the 90% probability level . The Computer Maintenance Subsystem ( CMSS)

has a ~ of 79% and a 90% lower confidence bound of 65% .

Figures 6 and 7 show the same data from the point of view of unde-

tected faults.

Additional analyses showed no significant differences in response

among the four categories of fault types. All the undetected faults

occurred in a group of 11 module key codes (BBB, BDL, GBB, EVA , KDN, KDR,

LDC , LDN , LDQ, PDL , and BDC) ; however no specific module type can be

• identified as being more susceptible to undetected faults than the others.

CONCLUSIONS

The following conclusions were reached:

1. The subsystem tests, by themselves, fail to test about 17% of

the possible faults which can occur. (This number may be lowered

if there are overlaps in the boundaries of the hardware and

software. For example , if some of the SCL faults are picked

up by the Temperature Monitor Power Supply (Tt,WS) tests, or

vice—versa, then the numbers and conclusions may change). The

SMCL and SCL tests appear to have particularly high “untested”

proportions.

2. For those hardware faults that are included in the “tested” category,

the subsystem tests have a detection capability of 93% on the average.
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RECO~~1ENDATIONS

The results of the fault insertion study suggest the need for several

additional investigations.

1. The undetected faults should be analyzed further to verify that

they actually produce an abnormal condition in the equipment (if

a “stuck-at—one” is a normal condition in the hardware, then a

“stuck—at-one” fault will not produce an abnormal condition and

should not be classified as an undetected fault).

2. The amount of overlap between the software and hardware subsys-

tems should be determined. If, due to software partitioning, a

hardware fault is tested by a software test which has a different

nam e than the hardware subsystem, then it should be confirmed
• that the fault will be picked up by the other test. In such

cases the fault would be classified as “detected.”

3. The undetected faults should be further partitioned into cate-

gories of serious faults and trivial faults. (For this investi—

gation, a serious fault would be one that would adversely affect

system readiness if it were not detected prior to entering the

Tactical mode). Other fault classifications may be useful also.

4. The FCS maintenance protocol should be examined. Since there is

a substantial proportion of possible faults that will not be

• detected by the subsystem tests themselves, do maintenance

schedules and procedures provide adequate assurance the FCS

will not contain undetected faults when Tactical mode is initiated?

• I The probability of a serious fault going undetected until Tactical

mode should be quite low (say, less than 5%) .
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5. Enhancements to increase the effectiveness of the subsystem tests

should be developed. Such enhancements should be directed toward

reducing the number of untested faults and reducing the number of

I - 
undetected faults. (The SMCL, SCL, and CMSS tests appear to be

prune candidates for such enhancements).
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APPENDIX A

• TEST PLAN FOR EVALUATION OF MI( 98 MOD 0 FIRE CONTROL SYSTEM
FAULT DETECTION AND ISOLATION SOF~~ABE
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OBJECTIVE OF THE DL-SQAP

The primary objective of the DL-SQAP is to generate data with which to

estimate the true proportion, and compute a lower 90% confidence bound , of
• all “legal” hardware faults which can be detected by the FDI software for

each hardware subsystem, and for the FCS as a whole.

GENERAL METHODOLOGY

A statistical sample of hardware faults will be inserted into the FCS

one at a time, and the appropriate FDI test(s) performed. The results of

the FDI test will be recorded as a detection or a non—detection of the fault

(if the FDI test fails to detect and indicate the presence of the hardware
• fault, the results will be recorded as a non-detection). The population of

subsystem faults from which the statistical sample is drawn will consist of

all “legal , ” non—duplicate hardware faults which can occur in the subsystem
under investigation.

FAULT SELECTION CONSIDERATIONS

FAULT-TYPES

There will  be four permissible fault- types used in the DL—SQAP :

• 1. Output stuck at (logic) zero (0/SAO),

2. Output stuck at (logic) one (0/ SAl),

3. Input stuck at (logic) one (I/SAl), and

4. Input stuck at (logic) zero (I/SAO).

Fault-types are indicated on the fault lists.

Intermittent faults and faults representing (non-catastrophic) degra-

dation of circuits or components are explicitly excluded tram consideration
in the OL-SQAP.
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EXCLUSIONS

For this evaluation , the following categories are excluded from the
fault population :

1. Faults explicity excluded by the FDI software design documents ,

2. Analog circuits ( faults in the digital portions of analog
modules are legal),

3. Passive component modules (pull—ups , test points , e tc . ) ,

4. Power supply modules ,

5. Cables,

6. Faults in Dahlgren-unique circuits ,

7. “Stuck—at” conditions which are normal for a particular circuit ,

8. Faults in redundant logic ,

• 9. Intermittent faults ,

10. Faults representing (non—catastrophic) degradation of circuits
or components,

11. Simultaneous multiple faults , and

12. Faults which have been selected for use in the GE—SQAP .

• DUPLICATE (OR REDUNDANT) FAULTS

To the extent practical , duplicate faults will be excluded from the
fault population. For example, although there are seven Digital Read—in
Subsystem (DRISS) units, only one set of DRISS components will be included

in the fault list since it is assumed that the FDI software will be able

to detect a specific fault in any DRISS unit. The list of sample faults

will be reviewed to ensure that duplicate faults are not included inadvert-

• ently. Hardware faults used for the GE—SQAP will not be duplicated in the

DL-SQAP.

• 
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SAMPLE SIZE

Thirty hardware faults shall be selected for each group of equipment

listed in Table A-i. Simple random sampling shall be used to select all

faults.

SAMPLE SELECTION

For each subsystem except the Magnetic Disk File Subsystem, hardware

faults shall be selected from module layouts derived from the Automatic

:. 
Logic Implementation/Machine Aided Drafting System (ALI/M1~DS) -

Table A-i. FDI Software Tests

Basic Processor Subsystem Digital Read—In Subsystem

• Magnetic Disk File Subsystem Hardware Alarm Detection Logic

Multiplexer Controller Time of Day Subsystem

Computer Interface Unit Data Converter Subsystem

• Keyboard Subsystem System Control Logic

Printer Subsystem System Mode Configuration Logic

Magnetic Tape File Subsystem Computer Maintenance Subsystem

Test Control and Display Subsystem Fire Control Clock Oscillator

Operator Control Panel

The fault selection sequence shall be:

1. Selection of a specific hardware module (type 3),

2. Selection of a specific fault—type , and

3. Selection of a specific module pin .

Items Cl) and (2) will be selected randomly from a uniform distribution

of fault—types; item (3) will be selected manually from appropriate drawings

and the Automatic Fault Insertion (API) listings to ensure that an active

circuit is used .
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For the Magnetic Disk File Subsys tem, faults will be randomly selected
from the comprehensive fault list produced by the NSWC Logic Simulation Pro-

gram.

FAULT INSERTION CONSIDERATIONS

PROCESS SEQUENCE

The following sequence shall be followed where possible for the fault

insertion process of the DL-SQAP:

1. The FDI software under test shall be run with an unfaulted

system and any abnormal conditon shall be corrected. This process shall

be repeated until a test—pass result is obtained .

2. The module (type 3) in which the fault is to be inserted will

be installed along with the appropriate fault  insertion media and the FDI

test run for a test-pass under no-fault conditions (i.e., without the hard-

ware fault).

3. The selected hardware fault shall be inserted and the FDI test
shall be rerun. The results of the FDI test with the faulted system shall be

recorded as specified in Tables A—2 through A—is.

4. The FCS shall be restored to an unfaulted state, the next

module installed along wi th its fault insertion media , and the same FDI

test rerun. If an & ori~ai condition is present , it shall be corrected
and procedures (2) and (3) shall be repeated. (A run—to-pass condition

will be obtained both before the fault is inserted and after it is re-
moved.)

UNDETECTED FAULTS

Faults which are not detected by the FDI test will be reanalyzed to

verify that they are “legal” faults. If an undetected fault is determined
• to be “illegal,” it will not be included in the DL—SQAP primary analysis.
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• FAULT INSERTION MEDIA

• Normally , special extender boards and jumper wires will be used to

insert hardware logic faults at the selected module and pin locations.

However , in instances where the use of extender boards or jumper wires

is not appropriate, other fault insertion media (such as specially pre-

faulted modules) may be used. In those cases, some details of the fault

insertion sequence may be modified; the requirement for a test—pass con-

dition both before and after fault insertion will not be altered how -yr.

TEST EI TVII~DNMENT

The entire DL—SQAP shall be performed on the NSWC/Dahlgren Mk 98
Mod 0 Engineering Tactical System (ETS) using the 420 disk pack version

that was prepared for the GE—SQAP . If GEOS modifies any of the FDI soft-

ware after the start of the DL-SQAP, a determination shall be made about

what port ion(s) ,  if any , of the DL-SQAP should be rerun. It should be

• noted , however , that the entire DL-SQAP is to be completed first with
the FDI programs as they exist at the beginning of the GE—SQAP; any
necessary retesting of changed portions of the FDI software will be per—

formed after the entire DL-SQAP sequence has been completed.

FAULT LIST

Tables A-2 through A—l8 list the hardware faults that were used for

the DL-SQAP .

DATA COLLECTION

The test sequence for fault insertion will be performed in a system—

atic manner. A run—to-pass will be conducted for any given subsystem to

be faulted prior to any fault insertion. Test sequence procedures to be
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followed will be contained in NAVSEA OD 50839, Volume 2, General Electric

Ordnance Systems TRIDENT-I Fire Control System Software Quality Assurance

Plan and Procedures.

Data records will be compiled in a SQAP Log Book . The SQAP Log Book

wi ll consist of the f ollowing log sheets and figures:

1. Log comment sheets,

2. Magnetic Tape File Subsystem log sheets,

3. Figure A-i, Time-of-Day Panel Display ,

4. Figure A-2 , Operator ’ s Control Panel Display ,

5. 
- 
Figure A-3, Integrated Testing Operator Panel Display ,

6. Figure A-4 , Computer Maintenance Display (440A1 ) and Computer

Maintenance Control Panel Display (440A2 ) ,  and

7.  Figure A-5 , Magnetic Disk File 2( 1)  Maintenance Panel , Upper

Section Di splay (446A2/447A2 ).

Also, the SQAP Log Book will contain the fault lists for the subsystems

to be faulted. An entry of undetected (U) or detected (D) will be added
• to the fault lists as each test is performed.

The log comment sheets will be used to record general information

such as date, time, system configuration, and the subsystem which is to

• be faulted. The log comment sheets will also be used to record any un-

usual or abnormal conditions and items of special interest that may arise

while performing fault insertion procedures. The Magnetic Tape File log

sheets will be used to record the number of times the tape file attempts

to read a tape during a maintenance bootstrap operation if the test data

fails to be read from the magnetic disk file.

A-6
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• Figures A-i through A-5 will be utilized when pertinent information

r equires their use by marking out and annotating specific light indica—

tions wi th an “x ” . Several or none of the pictorials may be used for a

specific subsystem test; however , the subsystem fault list will be com-

pleted for all tests.

For every given test case (fault insertion), all related prin touts

and pictorials, as required , will be grouped together as one entry and

maintained in the SQAP Log Book .

DATA ANALYSES

• PRIMARY DATA ANALYSIS

Estimate of FbI Software Fault  Detection Capabili ties by Subsystem

The data associated with each subsystem will be used to estimate the

fault detection capability of the FDI software for that subsystem . The

estimate will be calculated as:

— D
p

where

p is the estimate of the subsystem faul t  detection capability ,

D is the total number of inserted fau l t s  which were detected by
the FDI software; and

T is the total number of faul ts  inserted into the subsystem.

The lower 90% confidence limit for the true proportion of detectable

subsystem faults will be determined from standard statistical tables of

one—sided confidence limits for proportions.

Assume, for example, that a total of 30 fa-ilts have been inserted in a

• 
• subsystem and that the FDI software detected 29 of them. In this case,

A-7
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p = 29/30 0.9667

The lower 90% confidence bound for the above example is approximateiy

0.876.

The following interpretation is to be given to the above figures :

1. The sample estimate of the true proportion is 96.67%.

2. There is a 90% probability that the FDI software under

investigation will detect 87.6%, or more , of the faults in the subsystem.

Estimate of FDI Software Fault Detection Capabilities for the Total
Group of Subsystems

The estimate of the fault detection capability of the FDI software for

the entire group of subsystems will be calculated as follows:

~~~~~~~D.

~~~~~‘r .

where

• D. is the total number of detected faults in the j
th 

subsystem ;

• 
• T1 is the total number of inserted faul ts  iii the ~

th 
subsystem; and

n is the total number of subsystems tested.
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t For example , assume the total number of inserted faults is 540 and
the total number of detected ia’1lts is 520 (i .e. ,  20 of the inser ted

faults were not detected by the FDI). Then the estimated system fault

detection proportion is

520/ 540 0. 963

and the lower 90% confidence bound on the true proportion is approximately

0.953.

A summary sheet , as illustrated in Figure A-6 , will be prepared as

one means of summarizing and presenting the test results.

SECONDARY ANALYSES

Additional analyses will be performed on an ad hoc basis to suggest

likely areas for further investigation.
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Table A—2. Fault List for Basic Processor Subsystem

F40 . 90701.1 I~~Y P14 F3s~j i T  k3.1~~MA7 lIST 471. 09055
- ~oCA2304 coo! so - 7~pl SIZIT lz C1~2I R~FER!NCI C Vl.E5~TS

3 44.:~ 3r c-l . lxi. 30 : 0* - 34 3 013—1 7 —

4 3 3 I P D %  lIRL 36 0 - Ike 3431539— 1 7 -

3 4420760060 130. 18 1 SAC 3 431444—i C -

4 44X061129 lOlL 21 ( 5*1 3431454-6 7 -

I 442c76(1.56 lilt 32 7 543 5431460— 3 7 —

6 4.432C401.6 Pill. 11 11181 3431.460-7 0

442C060144 PilL 8 0114.1 343l494~~~ 0

4 44 cC’6&149 UIP ~5 - 3*0 343149 7—2 1. — 
-

9 442004*093 141. 1,581 3431470- 1. 0 -

1.0 442C06P144 h G  7 541 343 49 ’-3 0 -

• 11 4437 470’S ,it •i SAC 343~473.4 7 - R~~ 3 rcI~ tap.

1~ 44201.48097 P7 * 13 (‘:382 3451914— 1 7

13 442014711.1 001 1.,’UC 34 30472— 3 7 -
1.4 442014703 0 _ 23 OjSA0 343 147 1—3. 0 * Det.ct .d Us MXC P*.d from t .pa

~s 443 91 44042 IJIl : ‘u.i 3 4 3 1 7 0 5 — 2  0 —

14 4420120090 399 39 0(9*0 3430405— 3 o -

1.7 442C010046 J7I 3) (‘‘SAC 3431 433—2 7 -

19 44 ., 7L1150 LJ ~~ 1 0 480 3431431-1 C -

• 19 442001.1139 lIP 4 C5 ’SA1 343 143 3—1 7

20 843000.804 3 39? .9 (‘SAl 34)1577— 1 0 —

21 4420020791 CI? 33  1 1*1 343 1543—0 7

33 442D02004~ ~~~ 35 1-1*0 5431410- 2 —

2 3  9120021039 tOll 21 07140 3431570— 4 1 —

34 442., (’F1.32 130. 21. 0/1*1 34S141S ~ 3 C —

29 4420c’8030 till 35 3/ SAC 34)1429- 3 7 —

,‘o 4-&200’0034 hG 32 7 S80 3431410-4 1 —

4420010040 901 1.1 1 SAC 3430420— 3 7

., -e4200’ 014 901 9 : s*0 34~~ 6~ S—3 C

39 ~~~~~~~~~ II? 6 1 SAC )431’S5-13 S laM fr ~~ taps — _______________

$0 44p101033 CI~ 3 1 SAl 343 1759— 1 1. 994  fr ~~ tap.

• S

~
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Table A—3. Fault List for Magnetic Disk File Subsystem

PlOt ? 900133.0 K!’k ’ PIN P81.1.7 CCI It S? 47 F.755
NO. tOCATIOII 0701 90 TY PO SIlt!? 91101.75 SETESENCO

1 2471000044 901 J P E N  648326-39 1 7 -

3 3471101126 8011 P!S 394 8234—2 3 3 7 —

5 0471~ QCOS4 10* 3 * (P EN 244 8 :2 8- 49-12  7 -

4 0471120070 90* 12 (PEN 948298-1.9.7 0

5 04711001.22 IDA 12 (70 26 4 9214—22”7  C —
6 0471100153 IDA :3 OPEN 2648328-21/1 7 -

7 0471100156 808. 4 PDI 264 8228— 22, 1 5 -

9 0411100154 80* (P EN 2648 128-21/ 8 1 -

9 0471217156 IDA 35 _ 2441231—21/11 S -

10 0471101102 IDA 16 OP EN 2449234-42 5 0 -
11. 0478L~~~064 10* 2 7  OPEN 2949224-19,9 7 -

1.2 3471120084 101 33 OP EN 264822 8—19/7

1) 7411100044 IDC 2 7 OPEN 2641229—43, 3 0 *

1.4 (‘471107048 ISO 39 OPEN 2 6 4 8 3 2 8 — 4 0 .3  C -

15 7471 100129 8014 20 OPEN 2648218— 15 2 7 -

14 04 71157111 AIM 3; OPEN 2948229—56 ,4 0 -

0~ 0471150743 IDA 3 OPEN 648221—10’ l  I -

LS 0471110114 IDA 05 OP EN 2648328-15/4 7 —

09 0471150060 IDA 34 OPEN 2 64 8228-0 9/8  0 -

20 3471141093 10* 38 OPEN 2 449328— 4-’ ‘13 13 —

21 047*2.30042 106 20 OPEN 2441228—30, 6 0

21 )4 ’115 2094 IDA 3 OP EN 264832 8-17 .1 0 -

.73 -‘479 3 39044 lOP 2 7  01025 2649228-24/7 0 —

- 
• 26 .471150063 909 21 2EN 2 64$228-07’6 C —

O 20 0471131071 6 0110 2649228-47 3 0

ft. 14?1LS?CS1 ICC 4 OPEN 2649328—ol • 2 0 —

LL. 3471111011 ICC 12 (PEN 26482 28—48 4 1’ —

29 747)130120 lOP 37 OPEN 2641228-1.6 6 7 -

29 ‘471151041 ION 5 OPEN .6482 28—77 ‘2 7 -

30 76781.81063 000 5 (‘1014 2649228-04/1 0 -

• .4,-.-. ’

*
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Table A— 4. Fault List for Multiplexer Controller

1801.7 .90001.0 lOT FIN FAULT 81.1 MAD TEST 800 CROSS
347 . 770A7 135 7000 NO’ - COPE SHOOT 60501.75 SIFE60NCE

• 44 ’. ( , B’(09 *140 21 353 - 7 814104-1.

4470125144 0140 3* ‘ 0’ INS

3 44(15026/93 88* 35 587 • C INS

4 4400120012 SIN 1’ 507 4* 7 1345

S 4400021141 851. - 1 30, 2 3  7 INS

6 440002F144 801. 18 1 SAC 33  7 INS

• 4400022057 151. 22  : $01 3 3  0 (MS

9 44(012 i ( ’ .4  871. 14 
— —  ‘ 56 24 INS

9 .~40OC2A14 (ST 11 500 - U 1345

10 44512 078 8F ‘ 0 SS, 84 0 INS

01 4437020123 :90 0 1 08/ 41 0 7(9609— 0

12 44371211.) (80 .1 .~~~A 1 0 3 1—:

13 4430120124 rCA . 1 380 34 C 755

14 34(122*312 .214 S _ _ ~~~~A0 SS 7 1315

15 440002)081 071 73 0.580 42 0 145

18 4400031121 01* 4 ( ‘5*2 42 0’ 1755

3 7 440002?075 778 7 3  :.‘SAC 48 0 INS

3.8 41000 2 2081 . 78 3 0 0. 4*1 31 0’ INS

19 4407223061 373 S4 I/ SAC 51 IN S

20 44(0(12(8 ’ .205 II 0 , 5*1 51 0’ INS

12 4405320133 .... • 5*0 54 0 INS

12 440D026~.54 ‘3 7 SM 18 7 INS

33  44 00928 , 733  L0,~ :_  o , S A I  59 0 80634, ’— —
24 44 ( CC2A.’3’ 053 2 1 ( ‘SAl 59 3’ 8054 )9-3

25 44C70 2 00’99 7103 4 0/SAl 5 I NS

26 1400020 *‘ 0303 03  0/SA C 18 0 195

12 44.15021 .71 001. 31 2/SAl 34 0

28 14 00132001”  071 33  1 ‘SAl 1 C INS

29 44 000201 38 4*1 1’ , 5AC 33 1’ IN S

30 1400(20030 5*0 12 7 5*. 15 3’ 2513 ___________

a
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Table A-5. Fault List for Computer Interface Unit

k.
PASO? 900171,5 0,5? PIll 0*321.0 01.1/1480 015? At! CROSS
NO. 000ATI0N COD! 340 . TYPE SHOES RESULTS REFEHOSICE 001940475

1 3400158096 :70 17 0/95.3 13 7 INS

2 4400150044 (00 12 C/SA L 39 0’ 813240—i  
—

3 5400150087 000 30 0/SAl 20 0’ DII

4 4400150097 LOG 10 1/5*1 20 0 1345

5 .540014*066 ION 15 0/5*1 30 ‘3 909039-1

t 6 440014C027 ¶0014 16 ‘ I/SAl 4 I INS (FasL.d 3101

7 4400150147 158 25 0/SAl 27 ‘3 01268—0

8 44003.30 147 158 22 1/SAO 27 0 INS

3 
8 4400550126 LIII 27 0/5*0 27 0’ 014723—1

10 4400130142 P01. 18 0/581 4 s 1755

31 440013*132 891 15 0/SA0 29 0 INS

12 3400150111 59? 28 0/5*0 38 o 811209— 1

• 13 440009*045 000 4 Li SA1 1. 0 3145 (Taps )

11 4450091108 740 39 1/581 56 0 INS

23 340009004 2 II) 12 I/SAO 38 0 0145

16 440009804 9 803. 14 0/5*0 69 ~ 803 908— 0 Taps f i~~1.d 450 >

3.7 4400098.067 101. 21 0/581 73 0 AO4 5 3S—1 (tsp. )

19 4400098.102 101. 6 I/ SAl 70 ¶3 1541

28 4400098126 803. 1.3 0/5*0 90 0 506329—0

20 4400091053. ID!. 21 D/SA O 72 0 A04532—0

21 4400098097 801. 7 I/SAl 75 0 0345 (Taps )

22 140009*139 lOS. 1’ I/SAl 45 0 INS

33 4400090078 003 34 I/SA0 47 I 0445

24 4400090048 FDA 9 0/SAl 94 ¶3 NI

• 35 4409090114 208 3) ~L9A1 96 0 INS

39 4400090207 ION 27 0/lAO 18 ¶3 INS

37 4400(10024 ION 12 0/58.1 59 S III)

39 4440 090153 1.00 26 0, ’S80 95 0 0145

19 4400011039 701. 3 1/581 18 U *04206—1

30 44010901.59 RAP 37 0/580 35 0 C 15330— 0
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Table A-6. Fault List for Keyboard Subsyst~ n

FMILT 3ICIUL.E XX? PIN 0811.? *11/MAD TEST SF3 CROSS
¶10. 1.3C8?12N COOl N O .  TYPE SHE!? SESUCTS R~~ Z8ENCE 12*9403108

1 4413058132 801. 2 1 0/080 12 0’ 3C6331—0

2 1411051093 0~~ 31 0(5*1 5 0’ (155

3 441,1058057 £1~ 13 1/SA l 5 0’ IllS

4 441.3051042 FDA 21 0/582. 14 0 INS

S 341.3098072 108 26 3/580 36 0 1445

6 4113058072 10* 14 I/SAl 16 0’ INS

4413038090 558 11 1,580 17 IllS

4 4418058144 ION 31 I/SAl 18 0’ 1345 
—

I 441303A150 ION 36 I/SAl 30 0 INS

1,2 441805*150 ION 12 I/SM. 20 ‘3 INS

11 44 1805 80 53 ~02N 11 0/SAL 20 0’ 813519-1

32 4411058153 ION 15 0(380 00 0 81292 9—2’

13 44130 18153 ION 1.8 I/SAl 20 0 1713

14 4413058084 WI’ 9 0/lAO 7 0 INS

15 441505*084 108 12 0/SAl 0 1331

16 441304*147 1.00 30 0/SM. 19 U 0548

12 4413058043. 1.00 29 C/SAO 9 3 0543

13 4413058116 1.00 1.5 0/8*). 5 0 INS

15 4418058.081 1.751 26 0/58.1 9 o :NS

20 4411058061. 3.051 55 0/SAG 9 2 IllS

21 441105*057 1.29 4 0/SAl 17 7 7.0633 1-5

• 12 4413058054 1.70 1.6 0(5*0 14 0’ INS

.03 44 1.1058054 L3.’Q 4 0/SM. 14 0 I~~

24 441105*069 1.00 8 3/53.1 13 0 IllS

• 25 44L105A069 1.00 29 0/8*0 15 0 1343

28 4413058.075 1.DQ 14 I/SA l 17 0 1353

27 441.305*323 3.032 39 0(5*0 19 0 *14729—1

• 29 441.1058096 1.0Q 34 I/SAl 17 U 1111

29 44 110483.32 954! 17 0/SAl 4 0 81171.8—3.

30 443.105*105 SIlL 26 113*0 12 0 ISIS

z

‘V
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Table A—7. Fault List for Printer Subsystem

980!.? 1005!.! 55? PI N FAIl .? 81.3/MA D TES T AFt CROSS
iIQ. (4OA??0N COOL ~I0. TYPO 1810? 9LSU 1.TS RIF!IESCE 2099405103

1 456914*06.3 SOl. 15 0/SAl 12 2 306038-1

3 43o014A039 0320 ‘ 1,582 5 0 1313

3 456014*057 300 17 0/SAl ‘ I 812908-1

4 45.0148066 LOG 32 1 581 7 3 INS

S 456014*033 103 18 1 SAl 6 0 INS

6 4560548084 598 39 / ‘SAl 1.0 0 INS

7 4560148089 15! 13 ‘3/SAl 26 0 IllS

9 3450148079 019 12 0/58 1 25 0 INS

$ 4360144074 ¶099 37 3/380 25 0 INN

13 458,1148578 159 13 I/lAO 25 0 131$

1). 4560148079 WI 17 0/SAC 15 • 0 111$

13 4569148136 ¶008 ¶ 4  1 580 29 3 INS

45601491.20 009 19 3/5*0 22 0 INS

.4 4560143120 018 34 : 5*0 22 0 INS

~ ,5 4560148103 1.00 (5 3 SA L 51 0 A 103 14—1

~~ 16 4360348123 1,00 9 1 , 5*0 13 LI ( V I  812903—1

• 
1~ 4560148123 1.00 11 ~/SA1 13 0’ 11202’—l

18 4560148114 tON (9 1 5*0 19 0’ 813809—3

19 456(149,38 7 LOP 35 7/561 00 C ISIS

7/ 4 56014 8533 1~~32 17 1 SAL 9 2 INS

5 45 5014*120 1.1’3 40 7,5*0 9 0 ( MAN ) 812)29—0

& 33 4 5 s 9 I I I 0 9 7  ‘~~~ ,SAI 16 0 INS

.3 456(548060 ~~ 19 3/580 11 0 909009—0

.4 4560549480 (.O~2 26 3,8*1 13 0 809014 1

25 1560141125 3032 (1 1 5 * 1  17 0 134$

28 19401481.2 L0~ 4 3, 080 12 2 809018— 1

37 45 60148051 III 1 580 8, 3 INS

II 459014*051 9149 12 1, S A L  6 I INS 
—

Ii 458014106) 901. 38 1 581 IN ¶3 IllS

50 4560141063 P01. 3 I , SAl 11 0 131

-
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Table A-8. Fault List for Magnetic Tape File Subsystem

FUlL? ¶10051.! IX? PIN 9551? *2.2. MAO TEST AFT OS065
140 . LOCA?ION COD! 30. TYP! Ill!!? 815(25,TS ILFENS80E COSO401ITS

1. 44OC04C126 455) 5 7/3*0 41 3 133

2 440008*033 811. 2~ I 5*1 13 1 1513

3 440038*069 903. 14 0/5*1 11 3 30— 1

4 4400008024 801. 21. 0/SAO 23 0 /05409-0

3 4400089034 803. 28 1,5*1 27 2

6 4400080001 0320 20 7/5* 0 44 ¶3 (3633 3— 0

7 4400088060 ¶032? 12 0/SAC 43

• 440028*044 50* 19 0~ 3*0 26 0’ 23—0

9 4430088004 508 4 0/3*4 20 0 INS

3.3 440C793090 FDA 13 :25*0 22 2 131$

U. 4400080030 02* 33 1, 8*0 25 0 133

1.3 4400088133 178 6 1/3*0 4* 3 INS

1,3 1430388099 ‘151 40 0/SAl 1$ V 131$

1.4 440019A 115 SD.? IS I/SAl 17 0 OtIS

15 4400(00150 ¶0011 3S 0/SA0 40 0 C 12629-0

1.9 4400000150 ¶0011 19 0/~~~5 40 7 C 1 3 8 1 . 3— 1

* 
1? 44’JCCSAQMG TDQ 54 1/5*0 18 0 1348

1$ 4400008090 TOO 33 0/SAl 18 0 1143

19 140C00A120 1532 18 0/SAl 47 0 7.12 909- 5

13 4400089134 8032 4 0/SAl 37 0 812909- 1

11 44001011.00 108 5 1/5*0 22 0 1315

22 4430083111 ¶008 8 I, SAl 57 0 INS

.13 4400(8*315, 1.00 5 0/8*4 11 0 *0 1523— 5

14 4400008099 1.00 40 0,085 47 0 1513

25 44000081.92 1.50 ( 3  1/5* 1 30 S.. 1.04 510

2* 4400780093 1.00 3’ 1, 55.1 33 0 18- -)

1! 4400089087 I.~~I 3 9  0/ lAO 1.3 5 151$

.10 4400 30*0*0 3.90 24 1, 581 5 5 INS

29 440079*093 1.00 -, 0, 180 9 1 9141 .0 0— 0

30 4400 330343 P01. 56 I/SAl 14 0 0(3114—5

:
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Table A-9. Fault List for Test Control and Display Subsystem

£9521? 800413.! *7!? 8114 17.11.’? 7.1.1. MAO 211’? 7.31 29015
10, 3*XA?(2TI 0005 711’. TYPO £81 !’? MES1’LTS RfltENCI

5 4.( 5 — 7 — ( — 1 0 5 3 3  802 25 1 SAL) 87 3 — 1  0715

3 444. ’~~~*~ 5.453. III 02 I , SAL 64 1-1 C-0

3 42 3 — — . 1 1 , , J 8  0 81 I ~ 1 9*0 I i  7 — 1  828138—1

4 4~ 5 — - l — ( J 1 36 231 14 1 3*0 10 ‘1 .1296.72.0

5 -4358 - L - 5 5 5 3  331 . 73  .3/5*0 29 2-1 A 069 31-L

4 4 / 5 8’ L~~l8 j 3 3  TI! 19 ~ 1, SAO 29 3 - 5  800136—1

7 •03_ .* 1— 13117 ‘SO 17 1 5*0 36 I’ 812118— 1

4 4/3 ’.1 1C245 III 4 ), SA1 99 0-1 ‘11112-1

9 4/5~~~— 1 10~’’5 28! 12 ~1. SAL) 4 0 — )  2 0 - 1

53 4/58 — l — 1 0 0 1 9  CI! 34 1 5*1 22 2 — 1  ( 3 — 3

LI 4058’ 1 01024 281 4 “, 580 19 2- 1 1315

~3 4L)5 - — ( - 5 2 0 1 ’  390 01 3/5*5 24 0 - 2  145

13 404~~~.l 1,075 18? 1, lA O 64 0 — 1  ‘6.1

54 1058 ’— 1 1$’391 IF  54 0 , SAO 49 7 — )  4 0 9 02 7 . 1

1.5 4058~~- 1 - l 3 1 ’ 1 S  85 19 1 ‘SAL) II (‘-2 8090 06—3

14 4 0 3 — ’ — I — l C S O 9  795 ‘~ I~ SA0 43 0 7 9 — 5

17 4 55—7—5-1 *453  3I~) 1 SAD 45 0-1 / 4 1

1.8 435— ~~— i - 1 3 0 *3  OSG SO 1 95.1 4 ‘7 125

‘~ 1$ 40587 1 1 ( Q8 1  380 ~T , S * 4  4 2 2  80440-0

23 4 0 5 — ’ — ) - 1 9 / 3 2  80 4 580 13 “

23.  40581-5 13099 DIN 15 1, 541 39 0-5, 1111

23 4 0 5 — ’ - 5 — 5 9 l 5 6  590 13 - t  480 50 2-1 79-1

22  4Q S — ’ - 5 - 5 8041 tb r o. sA5 ~ 9—S 1313

V 34 4Q5 1~~1,—5IQ47 531 IL) ‘~ SA4 ‘ 7-S  INS

55 403— ’-1 113 4 431 20 •OjSAQ 6 9— 1  199

26 445- - l -5C 133  US 34 3, 1*1 11 7-3  131$

~
. :°: 

lo l: 

: ~ 

5 ~ 4

IS 4/5— ~ - 5—LDC 4 3 ~~8 (3 ‘ 840 19 7—2 211405—0

LI  4OS- ’-3. -~~504 1 2$! ~4 -7 ~A/ 5 0—1 INS

5yst~~~ t.8e8881 .88 I’! (’P 9”’?,’ .1

‘•SO 5I~!5) I

‘“P ‘99$ - 3
‘*0 ’U.P 4

*:

A 2 3  

I. 
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Table A-b . Fault List for Digital Read-In Subsystem

551.? ‘41/ILLS LX? P I N  (‘ASS.? *1.1 14*0 105? 8F1 7ROSS
‘413 . 1277*’?l’tIl .7 301 *2. TYP O 4810’? Pj$UI.TS 845185 *2! 0C7~~~SlT5

~~ 
4 78-8 , 2 90 888 18 7 58.0 4 0’ 135

4 55- * 72’l ’4 002. 14 • 5*5 41 3 5 7 5 4 5 6 — 1

L, 451—I l l’  ¶02? 26 1;SA5 13 2 IN S

439-7.048 FDA 5 1 15.0 S 0 1745

L....~~~~ 439-5/~5 roS 23 I, 55.0 41 0 INS

458—80 99 58 51 0/SAl 12 ~ 409440- 1

• 4 55— 0 11 7  185 05 0 SAL) 4 3  0’ 01 14)6-’

430—1 144  18,8 13 I 5*0 48 0 1141

5 4 58-015,) -1,83 30 !~ SAI 49 0 1313

458— 35 14 ION 17 0 SAl 25 0’ 014’S

j3.,,,_ 4 10— 80 3 9  OVA 2 1 SAO 0 -

i 459-A/5~ 108 ‘1 O, SA O ‘ ‘7 ¶ 0- 0

13 455-8057 ¶ 098 4 , SAI 2 INS

34 458—41010 10’9 25 0/SAl 9 0 011422-5

ii,,, 43I—AO ’4~ 109 2 ) , SAO 11 0 (NI

~ 451-9451 ¶098 13 1 , 3 5 . 1  64 3 ( 3 — -)

1’ 458—0122 098 6 I SAl 64 0 INS

18 448 -010 .1  098 23  1,3* 1 66 2 INS

~~ -I 59—’l’3 3 ~~ l 40 0 5*1 39 0 £ 0 7 2 1 4 — I

j_(_ ~~~~ 458-r 43 1.00 2 9 - . 5*0 38 7 12-0

11 459-8154 0.082 ‘‘4  3 850 15 3 1513

2 0  4 5 8 - 8 1 4 7  1.00 9 ‘7 5*5 64 0’ 8 130 09— .)

11 4 9 8 — 4 0 5 1  1,032 23 1 SAl 27 0 7743

.4 455-A054 1.032 1 5*0 4 ‘2 505’17-i

- * 
. iL~~ 458— 8 03 4 1.90 24 1, 5*0 41 9 8C4350— ’)

~L 455— 0999 1.932 4 .0, SA l 29 o c1302’—o

21 490—0 133 1.032 26 0, 3*1 I I  ~ 0 5 3 6 3 0 — 5

28 431—C 5 47 1.032 21 3 - S A l  43 0 199

2 9  4 9 9 — f l 3 4  100 3 3 $80 91 3 14—5

3,9 4 59—?135  1.332 (S )‘SAS 53 0 1345

4

• 7 - -
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Table A—li . Fault List for Hardware Alarm Detection Logic

PADS.? 10901.0 100? PIN FAIlS.? £,L(,- i~j~ TEST SF 1 5018
A . 1.CCA?I019 2004 10. TYPO OHIO? PL3I,ILTS PZF!NSIIC! COI0~~b11

1 351914A111 515 55 1,5*0 21 2 NO

I 4S1314A099 III. 10 (.37.3 3 Cl ISIS

3 455015*599 801. 21 0/SAl 3 0 5070(2—1.

4 45101.9*1-38 502. 14 0/SAl 7 0 107 052—S

S 451.0140102 802. 8 I , 35.1 6 U INS

6 4519140102 801. 37 (/5*0 6 3 INS

7 49lD14CL05 500. 21 0/3*0 6 70 707939— 1

0 45191.44090 020 5 3/SAl 17 0 174$

9 4510140704 FDA 19 1/SAl 3 70 1741

1,5 4510140004 FDA 36 0/SAl 3 3 0145

5). 4410140096 3014 40 2/5*1. 5 - XIII •7os~14 SOY 8.18.4

1.2 43191.48226 090 2 I/SAl 31 0’ 15(3

1.3 451914*129 090 12 2/3*0 22 73 INS

14 4S1,OI,4 A0S4 loP 9 0/lAO 13 0 16—0

55 451D 14A054 108 7 I/SAl 3 9 1913

1.6 451.054*05’ loP 17 1/SAS 12 9 1913

17 431014*066 loP 22 I/SAl 14 0 12—0

10 451014*075 lOP 3 1/5*5 15 0 111$

[ 1.9 451(148066 008 1,1. 32/5*5 15 2 INS

20 4010148047 ¶008 77 I/SAl 19 0 1045

21. 1913145069 I,.DC 1.3 7/TAO ~ ~

p 22 45131 45069 1.00 14 3(3*3. 9 0 13(5

23 4552145069 1.90 3 t/SAO 9 70 007535—0

24 4510140069 2.00 38 3/SAS 9 0 1541

24 4910140081. 1.29 3 :/SAI 23 ‘3 010229—0

56 431054020 1  1.19 36 0/SA l 23 3

37 45lDl4S0’O 1.90 13 1/5*0 15 0 13—1

1$ 4510140069 1.90 28 3/SAG 3 3 INS

39 4510140070 1.02 24 1/5*0 3 0 03—5

30 4512140079 1.02 3 0/SÃO 3 0 (343

- - 

A 2 5  
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Table A-12. Fault List for Time—of-Day Controller

£500.? 7*30030.5 P.5! 9151 £8350.? *3.0/MAO TEST SF1 00033
‘40 . 2.90*1100 COD! 740. TYPO III !!? 855019$ 9.~~!9Z3C! 0C58~~7IT3

5 4569090038 1054 9 0/SAO 2 12 INS 2970 EQUIP 4 DOSS - SAd

2 4560098039 SON 3 7/3*3. 2 U 506639-5

3 4560095044 8011 24 3/55.1 8 0 INS

4 4360095094 ION 13 0/5*0 6 0 INS

5 4560098,073 8011 27 0/180 4 0 *325 415—9

o 4560098063 $034 17 7/SAl. 9 0 XIII

456009*079 310 0 0/3*1 9 70 ISIS

9 4460095084 2U ‘
~ 3/SAG 9 ‘4 36—0

3 4540091054 938 1.5 I/lAO 13 U 1541

10 456009*039 (.932 23 1/5*3. 12 ‘3 34—32

11 456009*039 1.90 2 I/SAl 1 0 21—0

12 4360045043 ION 4 I/SAl 15 0 INS

13 4561088,084 IN! 29 0/8*1 12 o XIIS

14 446006*084 OIl 1.6 3/SAl 13 0 1335

1.5 446006A039 7SF 33 3/SkI 0 70 INS

1.6 496906*070 2SF 22 I/ SAl 11 0 INS

17 45600432055 (50 34 I/SAG 3 70 007 2 24 —5,

18 4560060040 0932 39 0/SAl 4 70 7911

14 456006*066 (III 4 3/SAl 10 ‘2 *03433—32

20 4560068111 1311 11 2/3*1 22 70 XIII

21 4561065.114 EM 30 0/lAO 22 0 INS

22 4569065132 (UI 33 0/lAO 16 70 *93 038—0

13 4560068103 1*4 13 0/SAl 16 0 5.12934—1

24 456004*102 !2? 21 I/ SAO 1.2 3 INS

25 4260065044 138 4 0/SAl 19 72 INS

26 476006*099 119 30 3/SAl (0 0 (543
• 

27 4360065070 155 31. 0/1*0 13 ‘4 17—.)

IS 4560049340 2871 16 1/SA l 4 0 (243

39 456006C754 IN? 14 3/SÃO 3 3 INS

33 11603260737 231 12 :, 5*2 2 3 IN S

4’
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Table A-13. Fault List for Data Converter Subsystem

3*123.? 7~~~ULL ,00Y 3134 383.1.? *3.1/MAO lIST SF 0 23(053
710 . (.99AT100 07000 730 . 1 -P t  SillS? 853731.15 153185101

1 456C1XAl.3.4 320 59 2,5 *1  16 3 INS

2 -556d3.XAU4 020 -.0 1,’ 5*0 14 2 7943

3 4S6ClXAlll EQF 9 3/SÃO iS 3 *1.0234—0

4 456321111080 1Q32 16 (/55.1 16 0 1335

S 156C 19kO99 FDA 14 2 33.1 1.5 0 INS

456C 1,X*093 FDA 36 0/SAC 15 9 ISIS

O 45601.34*119 FDA 16 1/55.0 59 70 *13209-0

8 49*32134*129 FDA 21 0/SAl 14 3 IllS

4S6ClXA12~ 39* 33 1/38,0 II 2 INS

1) 4563215*129 FDA 95 3/SAS 15 3 1215

51 45632 13*029 FDA 1.7 I/SÃO 15 3 INS

11 456321.55.135 FDA 1.4 0/55.0 15 3 5.13608—1

13 456321.8 *3.50 FDA 39 0/3*1 16 7 1345 
__________________

14 456C1XA150 FDA 36 7/SAO 56 3 *11.418—0

.5 45632 534*550 FDA 1’ ((SAG 16 70 INS

.6 35432113093 308 3 0/58,0 15 0 INS

1.” 456323.13083 3054 7 3/SAl 1.5 3 711$

10 15632513096 304’ 37 1/58,0 14 9 INS

‘ 21  496013*047 IIV* 36 -3/55.0 5,6 0 :545

2 40432171*353 loOt S I/ lAO 15 0 11(3

21 456321.5*00~ 109 12 3, SAl 16 0 7915

22 -1563215*017 198 8 I ,S AO 16 0 IllS 
_________________

23 456C3.*A1Q5 198 3 3,1*0 3,5 0 14—0

24 47632134*3,90 108 2 0/SAl 1.6 2 IllS

55 49*01348,300 108 14 1, 5*3 16 0 1315

26 4540 55*026 198 1.2 0/SAG 53 0 18.1

27 454215*145 2.29 23 I , S5.1 15 0 INS

2 $ 4562134*141. lOP 4 3/ SAl  55 0 *12405— 1.

*0 29 4463215*094 2.92 23 1,380 55 0 *53505—’)

30 S6C I ;4A099 2.92 22  1/35.5 SS S 154$

~“ ; -
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Table A-l4. Fault List for System Control Logic

38,1.1.? 400(111 11!? PI N FAIlS.? AU/M AO lIST 571 05055
140, ‘.~XATI08 CODE 110. Ttfl SIISS? 855730.15 85758CC! 2000(35315

1. .503255(096 AGO 14 I/SA l 27 0 INS

I SSCCXXCOS6 5.30 17 ((55.1 27 3 INS

3 -432055(024 III 12 C/ SAl 13 0 IllS

4 450C~~~~S27 III 40 I/ SAO 12 0 INS

5 45OC~~~~O94 FDA 1.4 0(5*0 49 0 INS

6 450323348 108 FDA IS 1/5*0 40 U INS

- 45032U32044 FDA 15 I/SAl 24 3 031$

0 490C53432079 305. 13 (/53.1 43 Ii ISIS

S 450033(057 FDA 27 1/55.1 31 Ii ISIS

LI  350CX~~ 093 305. 32 0/55.1 35 0 C07S40—0

11 450010(0132 3(1 5 0/1*1 30 0 INS

LI 15OC 10(A04S 308 15 0/35.1 37 ‘4 INS

13 450055*065 ‘2054 9 0/15.1 39 U 1311

1.4 450C103033 32DM 37 (/3*1 40 21 INS

IS 44032334 *341. loll 25 (/550 4 0 INS

1.6 450003*147 304’ 14 I/ SÃO 51 0’ ISIS

• 2 4SOCXXIO7S 198 S 1/33.1 35 2 131$

10 4S20,~~~010 198 24 I/SAL 35 3 19(3

19 45032XXS120 198 6 I/SÃO 10 0 ISIS

2-3 -150C0X1120 198 19 0/9*0 1.8 U 5—0

21 439020*093 1.20 34 1/53,0 , 6 0 815502— 1

22 490CX34A093 1.232 22 1/35.1 6 0 81.0803—’)

13 45SCXXA111 1.032 22 I/SAp 51 22 C0661 —0

3.4 450CXX1111 1.06 24 1/4*0 4 S 81.148—0

25 450C553207 ION 1.2 0/53.3. 1.5 U ISIS

25 450C3XS1O5 tOP 22 1/55.0 46 U 806322—1

27 45232323090 tIQ 35 0/1*0 10 0 812014—0

18 450CX33094 1.02 33 1/55.0 10 70 1. 2 — 1

29 190(500340 1.02 21. 0/35.1. 6 0 7245

3’) 4S0322~~~04S 7115 14 1/35.0 36 9 IllS

S

A28
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Table A-l5. Fault List for System Mode Configuration Logic

FAGS.? 7400321.1 KEY P031 75.735? 90.2/8.80 ITS? .3~ Z C~~~ S
200. .CCA?ION CODE 240. ISP ! S1~~~ I 855731.15 8571153132 ! 301(3NTS

1 4513003057 AU 6 0/SAC 11 32 1143

2 401.001.1042 335 14 1(5*1 95 9 3245

3 4SIIXX*132 195 9 0/55.0 43 22 INS

4 451,3034*132 2(01 24 I/SAl 43 70 III)

5 451D~~~ 096 193 3 I/SÃO 45 U INS

4 4913534*057 1.932 23 ‘2/SAl 49 22 INS 3(0— 1. co1.~~~~/ m , L t , —oo1.or

7 4513(5*31.7 1032 16 0/5 *0 3 13 INS

4 4513105*126 1.032 36 0/SÃO 41 U 013

~ 45195343045 1.20 2 1 0/35.0 24 32 C051 34— 1

10 441.011306’? 1.932 22  1/35.0 10 ‘4 *00708— 1

ii 45191010567 1.20 1,5 0/SAl. 47 U INS Indic.t son. Ov.rSll/aIJ.t1—c0185

11 43105349124 190 2 (/5*0 20 1 011.731—i 3CC—i Do1.,~~~(/.o~lt t—oo1og

13 4519105515,7 1.20 7 1/55.0 8 ‘3 00—1

14 441.353*055 tON 34 I/SAl 8 73 1315

15 451935*099 tON 36 0/SAP 6 ‘3 *04335—0

16 4S1OXXAIOS 1.08 31 I/SAl 6 U INS

2 7  45295343.230 UN 22 ~JU1 43 0 A10226 S

1.8 4S12~~~~078 ION 40 1/5*0 60 0 39—1

57 4510523063 lOP 11. I/SAl 30 U 1243

2,9 4512 03)090 11.3 1.9 I/SAl 30 3 IllS

32. 451.I XXAOO4 1.02 35 0/35.0 3 07 8,072 35—0 Priaary ~~ d cslI~~ V a 1 t1.—c0Lo1

25 4S10,c;59087 1.92 13 0/SÃO 30 U INS

21 4510513094 1.92 99 0/SA l 52 U INS

2_4 451(211.1346 1.DQ 27 1(5*0 24 U C S392 8—0

25 .SlOXx !054 1.OQ 4 3/SAO 68 0 (09014—5

26 4SIO XX ZOII  i.0Q 16 0/SAl 60 0 111140—’l

27 451231.0397 1.92 5 I/SÃO - 66 2 32— 1 UIISbI. to rouI t.st

10 4511,03*021. P01. 1.3 I/SAC 56 3 IllS O8XSS •S/.ultL—ee 1.or

29 4513003111 PCI. 22 3/55.1 79 D INS

$ 30 45135205138 701. 3 0/55.1 .8 2 3 135 28— 1

A—29
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Table A—l6. Fault List for Cc~ put.r Maintenance Subsystem

FAULT ~~~UIZ 051 3131 3*731.? AL1, ’8.&O 155? 471 :~~U
00. 1.~~ 57I0II 2001 300 . 1175 61151? 85501.10 ~~~!~~~lC1 OlS~~ lTS

5, 440512*069 SAl 1 ‘2,9*0 10 3 159

I 440S5,21063 FDA 40 I /SA l 0 70 (3(5

3 440511A444 388 7 1, 3*0 11 3 INS

4 44081.15.111 198 15 3/55.0 9 ‘2 ISIS

44081.13.041 1.00 36 0/5*0 10 0 IllS

6 44010532024 588 37 0/SAG 43 32 IllS

44060532036 u S  30 0/5*0 40 21 1315

5 4405050089 OCt. 21. 0/SAP 73 0 (01203—1.

P 44010550$’ as 3 1/5*1. 69 U ISIS

10 440)050083 015 29 0/35.1 70 0 01.3230—0

11 4495057507 3.00 11 3/SAl. 67 0 INS

— 12 4405057(72 13 0/35.0 93 70 1315

1.3 44(5055.093 191 31 I/SAl 42 22 INS

14 4495051054 195 24 I/SAl 33 D INS

1% 4405058126 1.90 9 1/55.1 76 0 012937—0

1.6 4458000144 1.00 18 1/33.0 82 0 819933 —1.

17 4408050135 1.00 1.7 0/3*0 93 U (13 52 7—1.

10 44050501.96 tOC 0 0/35.1 54 •j 814735—0

19 4405030078 ICC 3.7 I/SÃO 31 0 15-0

30 440)050144 1.011 25, 0/55.1 5 0 IllS

13. 440804*144 1.00 1.5 1/SAl. 53 U IllS

2 440109S051 1.00 29 0/194 ~3 0 ISIS

33 4405055096 1.00 23 I/SAL ‘3 0 ISIS

• 24 4428050094 1.00 29 0/5*5 3 12 506905—0

39 4456050023. 1.00 22 1/5*5 66 U 7021.3.—S

34 44.5550021 1.02 28 0/5*5 64 D £05496—I.

37 4405050057 9113. 14 I/SÃO 42 0 IllS

25 4401050054 #05. 27 1/SAp 63 U 30395—0

29 4405053530 P05. 51 1/5*0 13 0 13(5

90 4401093078 POT. 29 0/55.1 3.7 0 . 3 0 93 3 6— 7.

i:I
~

7 
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Table A—17. Fault List for Fire Control Clock Oscillator

78735.1 700001.3 40524 PIN 7*531.? 5.1.1/2150 lEST API 2~~)S$
lOP. 1.905.1(011 32001 110 . lIPS 53115? 55501.11 REF!P.ENCZ 21343115015

L 45632033.10% 088 14 1/SAl 9 3

3_ 45632353.3.05 III 10 I , SAL 9 13 -
3 4543205*125 AU 13 0/SAl. 9 32 -

4 4563202(9400 AU 26 1,55.0 10 32

5 45632755.1.11 688 4 I / SAl  13 3 —

6 456C3XA111 III 14 I/SÃO 13 3 -

7 45632053.13.4 815 2 0.35.1 4 U -
8 4563232(5.117 AU 3 ‘2/SA L 0 U -

9 456C0xA117 SAl 22 I ‘3*1. 8 22 -

1.0 4563205*117 851 7 1/55.3. 8 32 —

LI 456202(5.120 855 5 0(350 0 ‘.3 -

12 45632113.066 735 39 3/SAS 6 2 - Syi e r ro r  13400

1.3 4563215*072 FDA 30 3/SAP ‘: - oi e  error 10400

j~ 4563205*072 3(3. 23 1/SAO 7 1’ -

15 4So2021AO7S 7(3. 17 0/SÃO 6 22. - Conet ent pr In t out  CeN 3 . 0 . 7

16 454322213. 075 #0* 15 3/SAO 6 U —

3.j 45632203.0 81 305. 34 1. ‘SA l 6

~~ 19 446235*069 IIU?. 4 0(55.0 4 3

1’ 456(19*063 lION 9 3. SOS, 5 ‘• - ~ 04 error 20400

20 4563235*084 ICR 4 S8,C ‘ •  — Sys error 13400

.31 45632053.090 2(15 4 I/SAl 4 32 -

:- - 3t 456320114090 ‘.08 1 3/5*0 4 - Sy. errOr 10400

• 13 4563205*094 100 11 0 5*0 5 - Syc error 23400

14 456(053.007 1,92 13 1(5*1 0 -

55 406231*007 1.92 4 2/ SAO 5 1 -

26 456323253.067 1,92 1,6 3/ SAl 5 0. — 55’i er ror 20400

27 456320113.087 0.92 1 55.1 5 32 —

L t 4562233.099 I.OQ 3 -3/SAl 6 -

29 4563235*099 3.00 21 2/SA l 6 ‘2 -

32) 4363232(3.093 ‘001. 2 2,53.0 14 31 -
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Table A-18. Fault List for Operator’s Control Panel

FAULT I00CUSA 3055 P IN PAUL? 5.3.2- MAO lEST 3.71 CI01S
NO . 3.OCATION 0(01 NC. ?3P1 3311!? 85501.15 REFTRPc t I13611NT S

405— 6—1 — 1250 4 SCSI 35 0/SÃO 34 - — 537 col, , — •lj  out

I 405—$ — 1—3 A 072 016 21 3/SÃO 9 — - IC) outpot blsnkong

3 4O5—4 — L—3A0 7 2 DIG 35 (- ‘SAC 12 — - lOB ootput bloniu.n g
Prepare — OS chit. cli. •3

4 40 5— 8— 1—35. 13 5  ORG 10 3/5*0 16 - — eupersNSoe.4
InhIbited neAt 1.~~~/5.HAY/lIO1.0

5 43 5—0 — 1—3 5.3 .36  DLI 3% 0/53.0 10 - - 00113W, - cOflStU t chIt. 5001.0

6 4 0 5 — 8 — 1— 3 0 1 3 3  1114 40 3/5*0 93 . - Snd.t.Ct.4
61 eol,LIi - 510 S,Micetioii fec

7 40 5—8— 5—3 5033 1531 1 U. ’SAO 1 — - eel IS
DSP col,aee - constan t DCC

O 40 5 —8— 1— 31041 158 01. I’S AQ 4 — - spun—up y.llon .85 54
05.0 STA 46 eup.rsWoe,d by a

9 405— 0—1— 38 3.08 1111 36 0/SAl 2) - - coret ~~~t 533. 05
AWAY/HOLD 001,3W - .81 •1

10 40 5—8— 1.— 35125 3*11 33 3/SA l 1 — — cOn stantly 073?
STATUS (NO T 00513W - c.d 11*5 NC’?

12. 405—8 — 1—3 112 6 LIII 39 0/SA l 1’ - — 835.01 5*5 •1’

11 405-8—1— 3 * 13 2 SIN 27 0,’SAO 6 - — 3.$AY/NOI.b 001188, 585 *6 OUT
STATUS UNIT rol,an - constan t

53 43 5— 8—1—3 ( 120 510 39 0/SAl 42 - — sTeen mel 1SQ mel .24
0A0-oonstant 1111 1,1,5.150/500(0

14 4 O 9 — O — 5 — 3 C 1 2 6  £10 1.1 1 ,55. 1 26 — — 001,3W — InlI t udieplay mel 512
MlAC /N0(0 0013W, - no 7106

15 4 05 — 8 — 1—3C 1 2 5  LIII 37 0/53.0 26 — —
. 

yellee AOl 85)
MIAT ,’llOLD C05~~~i - no 0(1.0

16 405-0—1-3(019 £111 32 3/5*5 14 — — 504501350* 881 .9 - -
STATUS 101? 5623W - Constan t

17 405— 0— 1-30 06 3 LS1I 29 0/SM. 29 — — red 50*3 NO? 85*022 .81 •S4
313.113 5831 00133W - no red L~~~6 - -

18 405— 8— 1—3 ( 1 06 LIII 30 0/SÃO 26 - — 510? ISO .81 elI S
STATUS 13(3? 0013881 - .UIDS-l.nd . ;

19 405”6- 1 3A044 3074 6 0/33.0 23 - — sale 52 and 00’.a.aLnd. r CUT

30 405—8—1—3 0090 ION S 0/55.1 44 - - Undetected

21 495—8—1— 3 0 093 DIP 3 0/83.0 37 - - DeliotO 0 dIsplays cocetant 32

32 405—8— 1— 3 *0 63 195 25 0/SAC 9 - - IndqtICt •d

23 403—0—1— 30057 505 4 1/SAl 3 3  - — j,s4.tec t.d

24 405—7—1—3004 9 008 40 0/SAC 55 - - Und etect ed

25 4 66 — 7— 1—20051. 051 21 0/SAl 14 - — Undetected

26 405— 7—5—200 57 DI? 22 S/SÃo 57 — - ‘ÃaStlcolor.d A/I.

17 40%— ’—1-30033 ILl ~7 0/8*0 21 - - 35.1* Ill?!? - OUT
PP.2 ‘1001 collINs - PC TI)? ISIT

15 450—7—1—20139 LIII 2 8 ‘2/55.1 33 - — Steen constan tly

29 85% — ’—l.— 2 C171 t 35 0/5*1 03 - — (RO SS •4 display, constan t 3.6
DCC 721550 rSd/NO 81$ PITS end

30 4 95— 7 — 5—2 C 05 SIN 2 1/5*0 12 - - 1.9 eI~~~ri~~ o94d
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