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Abstract

The methodology of Reliability analysis for DCN-Q in KNGR was studied through in this paper. The
system model for the DCN-Q data communication network is based on the currently proposed
architecture for KNGR. Any significant changes to this proposed architecture that may occur in the
future, can impact the DCN-Q reliability model as contained herein, and the resultant reliability
calculations. The data used for the availability computations are based on a conservative estimate of the
hardware MTBF rates as defined in this paper. Since selection of the actual hardware for
implementing the DCN-Q data communication network has not yet been determined at the time of this

report, conservative MTBF data was utilized to perform the system availability calculations.
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1% 1. Hlustration of Hardware Reliability Methodology
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0 System Availability

0 System Mean Time between Outages(System MTBF) in hours
0 System Mean Time between Outages(System MTBF) in years
0 Effective Mean Time to Repair(System MTTR) in hours

2.2 System Model
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DCN-Q Structure (Proposed)

FDDI Backbone
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System Channel A | Channel B Channel C Channel D Channel N Channel N
Primary Backup

APC-Safety X X X X

PPS X X X X

CPC X X X X

ESFAS X X X X

P-CCS X X
NIMS X X
PCS X X
APC-N X X
(non-safety)
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0.5 hrs. (typical value as reported by equipment vendors)
1.0 hrs.  (typical value as reported by equipment vendors)
2.0 hrs. (typical representative value achievable in field)
4.0 hrs. (typical representative value achievable in field)
8.0 hrs. (one shift period)

4.0 hrs. (one day interval - express order a part)
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2.6.2 Component Designation
Computer Monitoring Equipmentel] tha} 2 2]

Standard Component DesignationsE< @d4
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Element El: Selective availability for the channelized safety system communication
components (comprised of Gateways and Data Concentrators, for safety
channels A, B, C, D)

Element E2: Availability for each of the non-safety system communication channels
(comprised of redundant Gateways and Data Concentrators for channel N)
Element E3: Availability of at least one of the dual fiber optic cables that comprise

the FDDI Backbone.

Element E4: Availability of at least one of the two QIAS Data Concentrators and a
minimum set of QIAS Gateways



Compon Description MTBF Notes

ent (hours)

ID

Al APC-S Channel A Gateway 32,000 | Engineering Estimate (see 1)
A2 APC-S Channel B Gateway 32,000 | Engineering Estimate (see 1)
A3 APC-S Channel C Gateway 32,000 | Engineering Estimate (see 1)
A4 APC-S Channel D Gateway 32,000 | Engineering Estimate (see 1)
AS PPS Channel A Gateway 32,000 | Engineering Estimate (see 1)
A6 PPS Channel B Gateway 32,000 | Engineering Estimate (see 1)
A7 PPS Channel C Gateway 32,000 | Engineering Estimate (see 1)
A8 PPS Channel D Gateway 32,000 | Engineering Estimate (see 1)
A9 CPC Channel A Gateway 32,000 | Engineering Estimate (see 1)
A10 |CPC Channel B Gateway 32,000 | Engineering Estimate (see 1)
All |CPC Channel C Gateway 32,000 | Engineering Estimate (see 1)
Al2 |CPC Channel D Gateway 32,000 | Engineering Estimate (see 1)
A13 |ESFAS Channel A Gateway 32,000 | Engineering Estimate (see 1)
Al4 |ESFAS Channel B Gateway 32,000 | Engineering Estimate (see 1)
A15 |ESFAS Channel C Gateway 32,000 | Engineering Estimate (see 1)
Al16 |ESFAS Channel D Gateway 32,000 | Engineering Estimate (see 1)
Al7 P-CCS Channel N Primary Gateway 32,000 | Engineering Estimate (see 1)
Al18 |P-CCS Channel N Backup Gateway 32,000 | Engineering Estimate (see 1)
A19 |NIMS Channel N Primary Gateway 32,000 | Engineering Estimate (see 1)
A20 |NIMS Channel N Backup Gateway 32,000 | Engineering Estimate (see 1)
A21 PCS Channel N Primary Gateway 32,000 | Engineering Estimate (see 1)
A22 |PCS Channel N Backup Gateway 32,000 | Engineering Estimate (see 1)
A23 |APC-N  Channel N Primary Gateway 32,000 | Engineering Estimate (see 1)
A24 |APC-N Channel N Backup Gateway 32,000 | Engineering Estimate (see 1)
QS QIAS Segment Processor Gateway 36,000 | Engineering Estimate (see 1)
CA Channel A Data Concentrator 36,000 | Engineering Estimate (see 1)
CB Channel B Data Concentrator 36,000 | Engineering Estimate (see 1)
cC Channel C Data Concentrator 36,000 | Engineering Estimate (see 1)
CD Channel D Data Concentrator 36,000 | Engineering Estimate (see 1)
CNP |Channel N Data Concentrator - Primary 36,000 | Engineering Estimate (see 1)
CNB |[Channel N Data Concentrator - Backup 36,000 | Engineering Estimate (see 1)
CQP |QIAS Primary Data Concentrator 36,000 | Engineering Estimate (see 1)
CQB |QIAS Backup Data Concentrator 36,000 | Engineering Estimate (see 1)
FOB |FDDI Backbone Fiber Optic Cable 160,000 | Engineering Estimate (see 1)

19 4. Component Data for use with DCN-Q Reliability Model
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00O 5. Simplified Reliability Model/Availability of the DCN-Q Data Communication
Network(Condition 1:Continued On-Line Operation Utilizing the Minimum Data Set)
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19 6. Simplified Reliability Model/Availability of the DCN-Q Data
Communication Network(Condition 2:Safety Monitoring and
Safe Shutdown Utilizing the Minimum Data Set)
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3.4 Availability of Data on QIAS Segment Processor
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