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SUMMARY 

This report describes the input and inquiry procedures 
for the Data Bank set-up by ENEA for reliability studies 
on fast reactors. With reference to the structure and to 
the codes to be applied in the data entry and in the inqu
iry, see Report (2) in References. 
The data contained into the Bank are absolutely confiden
tial. The input and inquiry procedures described in this 
report nay be applied only by the users who have previous
ly specified the suitable password. 

RIASSUNTO 

Questo rapporto descrive le procedure di inserimento e di 
interrogazione per la Banca Dati messa a punto dall'ENEA 
per gli studi di affidabilità' nel settore degli impianti 
nucleari di tipo veloce. Per quanto concerne la struttura 
e i codici da usare durante l'inserimento e l'interroga
zione dei dati contenuti nella banca, si rimanda al Rap
porto (2) in Bibliografia. 
I dati contenuti nella Banca sono riservati. Le procedure 
di inserimento e di interrogazione descritte nel presente 
rapporto possono essere applicate solo dagli utenti che 
abbiano precedentemente specificato l'apposita parola 
chiave. 



CONTENT 

1. 
2. 
3. 
4. 
5. 
5.1. 
5.1.1. 
5.2. 
5.2.1. 
5.2.2. 
5.3. 
5.4. 
5.5. 
5.6. 
6. 
6.1. 
6.2. 
6.3. 
7. 
8. 
9. 
9.1. 
9.2. 
10. 
11. 
12. 
13. 
14. 
15. 
16; 
17. 
18. 
19. 
20, 
21. 
22. 
23. 

INTRODUCTION 
STRUCTURE OF THE DATA BANK 
SYSTEM CONNECTION PROCEDURES 
GENERAL OPTIONS 
DATA ENTRY INTO THE BANK 
COMPONENT DATA 
Engineering Characteristics 
OPERATION DATA 
Maintenance Data 
Operating Characteristics 
FAILURE DATA 
ANNUAL OPERATING DATA 
MAINTENANCE DATA 
FINAL STORING 
LIST OF THE COMPONENTS 
CODIFIED ENGINEERING CHARACTERISTICS 
NUMERICAL ENGINEERING CHARACTERISTICS 
RESERVEDNESS OF THE DATA 
LIST OF THE NOMINAL OPERATING CONDITIONS 
LIST OF THE MAINTENANCE OPERATIONS 
LIST OF THE FAILURES 
OPERATING CHARACTERISTICS 
STATISTICAL ELABORATIONS 
LIST OF THE PHYSICAL COMPONENT FAILURES 
LIST OF THE COMPONENT PART FAILURES 
LIST OF THE ANNUAL OPERATING DATA 
SINGLE COMPONENT DATA 
PLANT OPERATION HISTORY 
PLANT OPERATING ANALYSIS 
PLANT PHYSICAL PARAMETERS 
STATISTICAL ANALYSIS 
MAINTENANCE ANALYSIS 
EXECUTION OF GRAPHICS 
LIST OF THE TABLES OF THE SYSTEM 
INSERTION OF NEW CODES INTO THE SYSTEM 
CEDB-FBR BULLETIN 
PASSWORD REPLACEMENT 

1 
3 
6 
10 
11 
16 
16 
22 
22 
22 
29 
33 
36 
39 
40 
43 
48 
51 
53 
55 
57 
59 
61 
65 
67 
69 
71 
73 
76 
79 
82 
86 
89 
92 
95 
98 
99 

REFERENCES 102 



1. INTRODUCTION 

This document intends to show the input and inquiry proce
dures for the ENEA Data Bank for Fast Breeder Reactors, a 
data system set-up to collect and organize the component 
and operational data concerning the events occurring in 
nuclear plants and relevant for the safety and the availa
bility of the plant operation. For this purpose particular 
attention is then paid to the failures, repairs, abnormal 
occurrences, changes in power-production and so on. These 
data provide a feedback Information channel for the plant 
itself and similar ones, by allowing the processing of 
reliability data concerning failure and repair rates for 
similar classes of components. The data are derived from 
the operating reports on the plants, through adequate fil
tering and processing tools. 
The main application of these data is in the field of rea
ctor safety, in the estimation of probability of failure 
for complex, redundant systems, using decomposition tech
niques such as fault-trees and so on. 
This system was set-up by ENEA in order to satisfy the 
following aims: 
- the development of reliability studies on typical fast 
reactor systems. The components of fast breeder reactors 
installed in the nuclear island and in the main sodium 
loops are different from the similar components in light 
water reactors, especially with reference to the enviro
nmental and operating characteristics and to the temper
ature range. A system specifically devoted to fast reac
tors was then created, thus obtaining suitable re
liability data to be applied in system analysis, to ver
ify the effective reliability of critical areas in the 
project of fast breeder reactors and to classify the ac
cidents in the operating conditions applied to carry out 
the component structural verifications; 

- the setting-up of a data system constituting a suitable 
instrument for the improvement of fast breeder reactor 
components ; 

- the support for fast reactor exploitation with special 
reference to maintenance improvement; 

- a feedback of the experience obtained in building and o-
perating fast reactors by a reliability and availability 
improvement of plant characteristics and operating cond
itions . 

In the setting-up of a system capable of achieving the 
previous aims, ENEA adopted the existing CEDB set-up by 
EURATOM for thermal reactor components (Ref. 1), in consi
deration of the likeness of concerned plants and for its 
flexibility. 
This system was adapted to the necessities deriving from 
the characteristics of fast breeder reactors (non conti
nuative operations in the plant characterized by short pe
riods at full power and frequent reactor shut-downs, many 
reactors still at experimental level with different con-
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ceptions and various project changes during their life). 
As described in detail in Ref. 1 and Ref. 2, the bank con
sists of project, operating, maintenance and failure data 
on fast reactor components. A "Reference System Classi
fication" (Ref. 3) was set-up by ENEA, subdividing a 
typical fast breeder reactor into a set of systems, to i-
dentify the functions and the physical collocation of each 
component in the plant. 
The previous characteristics made some changes in the 
structure of the EURATOM CEDB necessary, to build a new o-
riginal bank called ENEA Data Bank (Ref.2). The main modi
fications can be summarized as follows: 

- extension of engineering characteristics; 
- addition of new types of components; 
- possibility to follow the component during its life to 
consider different displacements in the plant; 

- more component maintenance information, to remember the 
parts that have been changed and the reason for the sub
stitution. 

A new original type of inquiry of the data was set-up 
to allow easier selection and to obtain a broad spec
trum of on-line data processing methods. For this purpose 
suitable processing methods were implemented to allow 
physical interpretation of the failure causes and of the 
consequences of specific parameters. More details on the
se subjects can be found in Ref. 4. 
The data entry too was originally created by ENEA, to al
low the on-line supply of data by a full screen video 
terminal. 

Reservedness of data is protected by different passwords; 
each nation has a password to access its own data, the in
sertion of data is allowed only supplying another differ
ent password and the System Administrator has a special 
password for the system programmes. 

This report can be then subdivided into two main parts: 

- the description of the procedures for data entry; 
- the description of the standard inquiry procedures. 

These chapters will be preceded by a short description of 
the structure of the bank and of the procedures of connec
tion to the bank by the video terminal. 
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2. STRUCTURE OF THE DATA BANK 

The Bank uses the Data Base Management System ADABAS, who
se typical programming language is NATURAL. Subroutines in 
FORTRAN, ASSEMBLER and so on can be linked to ADABAS for 
specific purposes, generally for the computation of float
ing point values, not allowed by NATURAL. 
The use of ADABAS requires a "full screen1* video terminal 
(for instance IBM 32-70 series). 
In the version actually implemented on the computers of 
ENEA Computing Centre in Bologna, the ENEA Data Bank 
and the related programmes in NATURAL are inserted in the 
library ARVLIB of ADABAS. 
The system essentially consists of eight fundamental fi
les containing the following data: 

- univocal identification of the component in the plant 
(nation, plant, unit, reactor component identification 
code); 

- general information on the component (type, system, date 
of installation and scrapping, manufacturer, and so on); 

- engineering characteristics of the component, that is 
to say its design performances; 

- description of environment and general operating condit
ions of the component during the full power reactor con
ditions ; 

- operating characteristics of the component at full power 
reactor conditions 
(all the different operating conditions are specified in 
a single FORTRAN programme linked to the data bank); 

- description of each maintenance operation performed on 
the component; 

- description of each failure involving the component; 
- summary of operating hours and number of cycles/demand 
for each component and for each year. 

The general menu is clearly shown in Figure 1. With refer
ence to this figure, the following main options can be 
chosen: 

- Data entry into the bank (insertion of new data, modifi
cation and deletion of old ones); 

- Inquiry to the bank to select the following data; 
- components; 
- component nominal operating conditions; 
- maintenance performed on the components; 
- component failures ordered with respect to the positi
on of the component in the plant; 

- component failures ordered with respect to the serial 
number of the component; 

- part of component failures; 
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- summary of annual component operations; 
- all information concerning a particular component; 

- Plant history; 
- description of all the different operating conditions 
in a plant, day by day, in a particular time range; 

- time summary of all the different operating conditions 
in a plant, in a particular time range; 

- description of operating characteristics in all the o-
perating conditions of the plant; 

- Statistical analysis of the data, to obtain reliability 
parameters; 

- Maintenance analysis of the data, to improve maintenan
ce operations (optimization of maintenance time); 

- Graphical elaboration of the data contained in the bank; 

- System programmes: 
- listing of codes accepted by the bank; 
- insertion of new codes acceptable by the bank; 
- printing of data bank periodical bulletin; 
- replacement of passwords to protect data against unde-
sired reading. 



5 

SELECT OPTION REQUIRED 

DATA INSERTION 
LIST OF COMPONENTS 
LIST OF OPERATIONS 
LIST OF MAINTENANCE 
LIST OF FAILURES 
PHISICAL-CCMPONENT FAILURES 
PART OF COMPONENT FAILURES 
LIST OF ANt \L REPORTS 
LIST OF SINtu_E COMPONENT 
PLANT OPERATIONS 
FLANT INQUIRY 
3LANT PHYSICAL PARAMETERS 
STATISTICAL ANALYSIS 
1AINTENANCE ANALYSIS 
GRAPHICS 
LIST OF TABLES 
TABLE CODE INSERTION 
CEDB-FBR JOURNAL 
PASSWORD REPLACEMENT 

END OF MENU OPTIONS 

Figure 1 
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3. SYSTEM CONNECTION PROCEDURES 

The connecting procedure is described in the following pa
ges: 

- when the terminal is on, the following message is shown: 

CENTRO 01 CALCOLO 01 BOLOGNA 
• * • SISTEMA IBM 1000 

MM ••••••••••MM M M W M 

Sciglltrt la latterà cha corrisponda at 1'appiicaslona dasidarata a prmmmrm ENTER 
A - TS0 01 Bologna G - CICS gastlonala di ftoma-Sada 
8 - "JSO di Roma-Sade I - STAIRS d1 Bologna 
C - TS0 di Frascati j - 0IS0SS 
D - TS0 01 Cssacda K - VM/CMS di Frascati 
E - TS0 d1 Roma-EUR (DISP) L - CICS dì Ciucci* (0.B.O.C.) 
f - AOABAS di essacela M - Appi. Parsons la a dastlnatan PubBI. 
M - Infornasion1 sulla rata ENET a sulla PROCRAMMOTECA ENEA 

By inserting the letter "A", the user is connected to 
the ENEA Computing Centre system of Bologna. 

a message similar to the following one is then presented 
to the user: 

IKJ56700A ENTER USERID 

The user must supply the user-identification code rela
ted to the CEOB-FBR administrator. 

the user must then specify the password related to the 
data bank administrator, when the following message is 
shown: 

ENTER CURRENT PASSWORD FOR user-id 
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- the following question is then proposed to the user: 

WILL YOU CONNECT TO CEDB-FBR ? (YES OR NO) 

The answer "YES" performs the connection to ADABAS, the 
answer "NO" to the TSO of the Operating System of the 
ENEA Computing Centre. 

- the following map is then visualized: 

***** NATURAL LOGON PROCEDURE ***** 

THIS NATURAL INSTALLATION IS PROTECTED BY THE NATURAL SECURITY SYSTEM. 

PLEASE ENTER YOUR USER-ID AND THE PASSWORD. IF THIS IS THE FIRST LOGON 
COMMAND IN A NATURAL SESSION. 

YOU CAN ALSO ENTER THE APPLICATION-ID TO BE USED AND/OR A NEW PASSWORD 
TO REPLACE THE OLD ONE. 

IN THE SUBSEQUENT LOGON COMMANDS, ONLY- THE APPLICATION-ID IS REQUIRED. 

IF YOU DON'T ENTER ANY APPLICATION-ID, YOUR DEFAULT APPLICATION WIL^ BE 
SELECTED, OR IF NOT DEFINED, THE LIBRARY IDENTICAL WITH YOUR U3ER-ID 
WILL BE AVAILABLE UNTIL YOU SELECT AN APPLICATION WITH ANOTHER 'LOGON'. 

TO GET A LIST OF APPLICATIONS CURRENTLY AVAILABLE FOR SELECTION, PLEASE 
ENTER A "»' AS THE APPLICATION-ID. FOR TERMINATION ENTER 'FIN'. 

PLEASE ENTER: APPLICATION-ID: USER-ID: 
PASSWORD: NEW PASSWORD: 

from this map, the user must supply the user-identifica
tion code and the password typical of ADABAS for the 
data bank administrator. This doubling of access codes 
is used as a first protective barrier to warrant the re-
servedness of the data. 

- the connection to the data bank is noted by this infor
mation: 

NEXT LIB-ARVLIB 
LOGON ACCEPTED TO LIBRARY ARVLIB 
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- then, inserting tha command: 

MENU 

the user is connected to the set of programmes constitu
ting the main menu directly available for the user. 
The connection is made possible by the map shown in Fig
ure 1. This set of programmes is already sequentially 
interconnected. 
The user is not obliged to learn programming language or 
the structure of the bank. 

- The general menu and the use of single options is detai
led in the following chapters. 

- When the user has finished his inquiry or inserting pro
cedure and wants to disconnect from the data bank, he 
will choose the option 
END OF MENU OPTIONS 
in the general menu presented in Figure 1. 
The following message will then be displayed: 

NEXT LIB=ARVLIB 

The user must insert the command 

FIN 

to leavr» the ADABAS session. 

- A further message is then displayed, asking the user if 
h*t requires the printing of the contents of any output 
buffer created during the previous inquiry procedu
res: 

WILL YOU PRINT OUTPUT BUFFER ? (YES OR NO) 

-If the answer is 

YES 

the following question is then proposed: 
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WHICH PRINTER 
R51 
U2 
RHT1 

» 
«• 

at 

? 
LASER 
VIA MAZZINI 
ARCOVEGGIO 

by which it is possible to choose the printer to which 
the output must be addressed (only the main printer co
des are presented, but the user can select any printer 
connected to the system). 

- To finally close the connection :o the data bank, tlxe u-
ser must reply 

NO 

to the following question, once more presented: 

WILL YOU CONNECT TO CEDB-FBR ? (YES OR NO) 

- Then the TSO prompt will be shown: 

READY 

The user must then enter the command 

LOGOFF 

to exit from the system of ENEA Computing Centre. 
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4. GENERAL OPTIONS 

As was already stated in the previous chapter, the map 
shown in Figure 1 allows the utilization of a set of prog
rammes for data entry or standard inquiry procedures. 
These options are actually proposed to the user (the deta
iled information may be found in the paragraph inside the 
parentheses): 

A : allows the data entry into the bank or the modifica
tion or deletion of existing data (5); 

B : shows the list of the components (6); 
C : shows the list of the nominal operating conditions (7); 
D ; shows the list of the maintenance operations (8); 
E : shows the list of the failures, followed by a statist

ical analysis on the selected data (9); 
F : shows the list of the failures, ordered by the serial 

number of the component. The phvsical component is id
entified in this case, while in the option "E" the re
actor identification code was concerned (10); 

6 : shows the list of the failures, with reference to a 
particular part of component (11); 

H : shows the list of the annual summaries on the working 
of components (12); 

I : r.hows all the data related to a particular compo
nent inserted into the bank (13); 

J : shows the list of the operations performed in a plant; 
(14) 

K : summary of the operations performed in a plant (15); 
L : description of the variations for main physical param

eters in various operating conditions in a plant (16) ;. 
M : statistical analysis (17); 
N : maintenance analysis (18); 
0 : data manipulation for executing graphics (19); 
P : list of the tables containing the codes accepted by 

the bank (20); 
Q : insertion of new codes into the tables of codes accep

ted by the bank (21); 
R : list of the bulletin on the contents of the bank (22); 
S : substitution of the password for every nation (23). 

The end of each programme returns to the main menu to cho
ose another option. 
To stop a programme during its execution and return to 
the main menu, the user must entry the command: 

MENU 

instead of going on when the terminal has shown a partial 
answer and is waiting for the "ENTER" key to be pushed to 
continue. 
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5. DATA ENTRY INTO THE BANK 

With reference to the map previously presented in Figure 
1, if the user has selected option "A" from the menu, the 
map in Figure 2a is shown. The user can then perform the 
following operations (OPERATION TYPE): 

- I: insertion of new data 
- M: modification of existing data 
- D: deletion of existing data 

The following types of data can be processed (CARD TYPE): 

- C: component data 
- E: operation data 
- M: maintenance data 
- F: failure data 
- H: annual summary data 

The codes to be specified when entering the data requested 
by the map in Figure 2a can be found in paragraphs 
2.1.-2.6. of the report in Ref. 2. 
In Figure 2b an example of data entering is proposed to 
the reader., while in Figure 2c an example of possible er
rors and of their correction is reported. 
For each field an on-line help on the allowable inserti
ons for that field is available. The data inserted are 
then checked to test their validity and adequacy. 
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IAEA CODE OF THE NATION 

IAEA CODE OF THE PLANT 

IAEA CODE OF THE UNIT 

REACTOR COMPCcNT IDENTIFICATION CODE 

COMPONENT PROGRESSIVE NUMBER 

REPORTER CODE 

CARD TYPE 

OPERATION TYPE 

Figure 2a 
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Example 

The following entry is performed: 

the plant is in France 
(IAEA CODE OF THE NATION - fr), 

the component was installed on the reactor Rapsodie 
(IAEA CODE OF THE PLANT - raps), 

the code of the component on the plant was "pompai" 
(REACTOR COMPONENT IDENTIFICATION CODE - pompai), 

the data entry is performed by ENEA 
(REPORTER CODE * e), 

the data describe the characteristics of a component 
(CARD TYPE - c), 

the data are inserted for the first time 
(OPERATION TYPE - 1). 

No specification is supplied for the unit, because there 
was just one unit in the Rapsodie plant. 
The component progressive number must not be entered dur
ing the insertion of a component, because it is assigned 
automatically by the system. 

IAEA CODE OF THE NATION s fr 

IAEA CODE OF THE PLANT ; raps 

IAEA CODE OF THE UNIT ; 

REACTOR COMPONENT IDENTIFICATION CODE : pompai 

COMPONENT PROGRESSIVE NUMBER ? 

REPORTER CODE 8 e 

CARD TYPE : c 

OPERATION TYPE : i 

Figure 2b 
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Example 

The code RASP inserted by the user is not correct. The er
ror is pointed out by the programme, which shows the field 
where the error has occurred with a heavy type character. 
Then the user must insert a question mark "?" in ths* wrong 
field, so receiving the list of all allowable codes. 

NOT ACCEPTABLE DATA. «ENTER "> POR HELP' 

IAEA CODE OF THE NATION 

IAEA CODE OF THE PLANT ' 

IAEA CODE OF THE UNIT 

REACTOR COMPONENT IDENTIFICATION CODE 

COMPONENT PROGRESSIVE NUMBER 

REPORTER CODE 

CARD TYPE 

OPERATION TYPE 

fr 

rasp 

pompai 

Figure 2c 
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IAEA CODE OF THE NATION 

IAEA CODE OF THE PLANT 

IAEA CODE OF THE UNIT 

REACTOR COMPONENT IDENTIFICATION CODE 

COMPONENT PROGRESSIVE NUMBER 

REPORTER CODE 

CARD TYPE 

OPERATION TYPE 

fr 

r?so 

post pal 

KNK II 
KAW KALKAR 
SNR-2 
RAPSODIE 
PHENIX 
SUPERPHENIX 
OOUNREAY FR 
PFR DOUNREAY 
MONJU 
BOR-60 
BN-350 
SN-600 
BN-1600 
BN-800 
ENRICO FERMI-1 

CE 0003 
DE 0021 
DE 0043 
FR RAPS 
FR GO10 
FR 002* 
GB 00IH 
3B 0015 
JP 0031 
SU 0G07 
3U 0010 
SU 0021 
SU 0050 
SU Oliò 
L'S 0016 

Figure 2c 
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5.1. COMPONENT DATA 

Once the user has selected CARD TYPE "C" from the map 
reported in Figure 2a, the sap in Figure 3a is displayed. 
It allows the definition of the general information on 
the component type and its functional collocation in 
the plant. The codes to be specified when entering the 
data requested by the map in Figure 3a can be found in pa
ragraphs 3.1.-3.9. of the report in Ref. 2. 
In Figure 3c an example of data entering is proposed to 
the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. Th» data inserted are then 
checked to test their validity and adequacy. 

5.1.1. Engineering Characteristics 

Once the component type has been defined by the map in Fi
gure 3a, the engineering characteristics related to the 
specified component type are then displayed. 
In Figure 3b, for instance, the available list for a 
component classified "Instrumentation" is shown. The syst
em automatically displays the first six characters of the 
code for those characteristics which need a codified va
lue, while the fields which require a numerical value are 
displayed empty by the system. 
If the number of the characteristics to be supplied is 
greater than 20, more maps similar to the described one 
will, be repeated, until the completion of all the charact
eristics. In the fields where a numerical value is requi
red, every possible format is allowed (integer, real, ex
ponential, double precision). 
The insertion of an alphanumerical value leads to the 
abortion of the data entry programme. 
The codified values to be supplied can be found in Appen
dix 1 of Ref. 2. 
In Figure 3d an example of data entering is proposed to 
the reader, while in Figure 3e an example of possible er
rors and of their correction is reported. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
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COMPONENT TYPE 

SYSTEM 

I N SERVICE DATE VDDMMYY:» 

AUTHORITY AND SAFETY CLASS N. 1 
N. '•*-

N. 3 
N. * 
N. 5 

MANUFACTURER 
MODEL 
SERIAL NUMEEP 

DATE -*>F CONSTRUCTION 'DDMMYV» 

SCRAPPING DATE CiDMMYY 

Figure 3a 

TYPE 
APPLICATION-
MEDIUM MONITORED 
INDICATING MODE 
RECORDING MODE 
DRIVE MECHANISM 
OPERATING PRINCIPLE 
MEASURING POINTS 

DESIGN TEMPERATURE (DEGREE CENTIGRADE; 
DESIGN PRESSURE rPASCAL) 
MAXIMUM DESIGN INPUT 
IlINiMJM DESIGN INPUT 
RESPOfoE TIME « SECOND > 
PROTECTION «ODE j 
PROTECTION MODE 2 
ACCURACY CLASS <X» 

INSTOl 
IfiST02 
INST03 
INSTO* 
INST05 
INST06 
INST07 
INST03 

INST!4 
INSTI5 

Figure 3b 
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Example 

The following entry is performed: 

the data describe the characteristics of a pump 
(COMPONENT TYPE « pump), 

the component is installed in the primary coolant system 
of a loop cooling plant 

(SYSTEM - a61), 
the component was installed on May 25th, 1973 

(IN SERVICE DATE - 250573), 
the component is subjected to the ASME code, class III, 

Div. 1 
(AUTHORITY AND SAFETY CLASS * as31), 

the manufacturer is the GAAA group 
(MANUFACTURER * gaaa), 

the model of the component is PM-1.0. 
(MODEL « pm-1.0.) 

the serial number identifying the component is 1234 
(SERIAL NUMBER « 1234) , 

the component was scrapped from the plant on April 30th, 
1980 

(SCRAPPING DATE - 300480). 

COMPONENT TYPE 

SYSTEM 

IN SERVICE DATE <DDMMYY> 

AUTHORITY AND SAFETY CLASS N. 1 
N'. 2 
N. 3 
N. A 
N. S 

MANUFACTURER 
MODEL 
SERIAL NUMBER 

DATE OF CONSTRUCTION (DDMMYY) 

SCRAPPING DATE (DDMMYY» 

• 

• 

: 

• 

• • 
• • 
* 
• 

• • 

pump 

ahi 

250S73 

as3l 

pm-1.0 
1234 

300480 

Figure 3c 
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Example 

The engineering characteristics of the previously 
bed puap are now supplied. 

descri-

TVPE 
NUMBER C" STAGES 
APPLICA'ION 
MEDIUM HANDLED 
DRIVER 
COUPLING 
NOMINAL POWER AT NOMINAL FLOW cKILOWATT» 
NOMINAL FLOW (CUBIC METER/SECOND• 
DEVELOPEt HEhr> lAT NOMINAL FL0J> (PASCAL» 
NPSH AT KOfllNAL FLOW (PASCAL) 
ROTATIONAw SPEED <t-T NOMINA- FLOW) CRPM' 
DELIVERY CWTROL/REGULATIOfJ 
BEARING ~VPE (LOAD SIDE-
DESIGN TEMPERATURE'DEGREE CENTIGRADE» 
DESIGN PRESSURE (PASCAL) 
SHAFT SEALING 
B05V/CVLINDER MATERIA-
IM=ELLEF.,'PISTON MATEPIAL 
BEARINGS TVPE (LOAD-FREE SIDE» 

PUMPOlOlr: 
PUMPOl'Ol'ri 
PUMP03Q1 
PUMP0^C559 
PUMP0SO1 
PUMP06 
SOD 
1.2 

PUMP1202-Z: 
PJMP13 

700 
1.2eS 
PUMP16 
PUMP1756 
PUMP1856 
PUMP19 

Figure 3d 
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Example 

The code "FUMP0101" is not correct. The programme points 
out the presence of the error with a heavy type character. 
Then the user must insert a question «ark "?* in the wrong 
field, so receiving'the list of all allowable codes. 

THIS CODE HAS A HIERARCHICAL DESCENDANT 

TYPE 
NUMBER OF STAGES 
APPLICATION 
MEDIUM HANDLED 
DRIVER 
COUPLING 
NOMINAL POWER AT NOMINAL FLOW 'KILOWATT) 
NOMINAL FLOW (UBIC METER/SECOND-
DEVELOPED HEAD (AT NOMINAL FLOW)(PASCAL) 
NPSH AT NOMINAL FLO4 (PASCAL) 
ROTATIONAL SPEED (AT NOMINAL FLOW) (RPM) 
DELIVERY CONTROL/REGULATION 
BEARING TYPE (LOAD SIDE) 
DESIGN TEMPERATURE(DEGREE CENTIGRADE) 
DESIGN PRESSURE (PASCAL) 
SHAFT SEALING 
BODY/CYLINDER MATERIAL 
IMPELLER/PISTON MATERIAL 
BEARING TYPE (LOAD-FREE SIDE) 

PUMP0101 
PUMP020222 
PUMP0301 
PUMPO40559 
PUKP0501 
PUMP06 
500 
1.2 

PUMP12022Z 
PUMP13 

700 
1.2eS 

PUMP16 
PUMP1756 
PUMP1856 
PUMP19 

Figure 3e 
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TYPE 
NUMBER OF STAGES 
APPLICATION 
MEDIUM HANDLED 
DRIVER 
COUPLING 
NOMINAL POWER AT NOI1INAL FLOW (KILOWATT) 
NOMINAL FLOW (CUBIC METER/SECOND) 
DEVELOFED HEAD (AT NOMINAL FLOW)(PASCAL) 
NPSH AT NOMINAL FLOW (PASCAL) 
ROTATIONAL SPEED (AT NOMINAL FLOW) (RPM) 
DELIVERY CONTROL/REGULATION 
BEARING TYPE (LOAD SIDE) 
DESIGN TEMPERATURE(DEGREE CENTIGRADE) 
DESIGN PRESSURE «PASCAL) 
SHAFT SEALING 
BODY/CYLINDER MATERIAL 
IMPELLER/PISTON MATERIAL 
BEARING "YPt (LOAD-FREE SIDE) 

f:UMP0l 
fUMPOlOl 
••UMPOIOIZZ 
-•UMP010131 
PUMP010102 
PUMP010199 
PUMPO102 
PUMP0102ZZ 
PUMP010201 
PUMPO10202 
PUMPO10203 
PUMP010204 
PUMPO10205 
PUMPO1020c 
PUMPO10299 
PUMPO103 
PUMPO1P* 
PUMP0105 
PUMPO199 

= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

TYPE 
CENTRIFUGAL 
N.O.C. 
ROTATING IMPELLER 
AXIAL FLOW 
OTHER 
VOLUMETRIC 
N.O.C. 
RECIPROCATING 
ROTARY,VANE 
ROTARY,GEAR 
ROTARY,SCREW 
ROTARY,RADIAL PISTON 
ROTARY, LOBED IMPELLER 
OTHER 
DIAPHRAGM 
ELECTROMAGNETIC 
JET 
OTHER 

PU7P0101 
PUMP02022Z 
PUMP0301 
PUMP040559 
PUMP0S01 
PUMP06 
500 
1.2 

PUMP12022z 
PUMP13 

700 
1.2e5 

PUMP16 
PUMP1756 
PUMP1856 
PUMP19 

Figure 3e 
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5.2. OPERATION DATA 

Once the user has selected CARD TYPE NEN front the map 
reported in Figure 2a, the map in Figure 4a is displayed. 
It allows the definition of the general information on 
the operating and environmental conditions in which the 
component works. The codes to be specified when entering 
th3 data requested by the map in Figure 4a can be found in 
p< .-agraphs 4.1.-4.3. of the report in Ref. 2. 
In Figure 4d an example of data entering is proposed to 
the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

5.2.1. Maintenance Data 

The map referred to in Figure 4b is then reported, by 
which the user can define the maintenance characteristics 
for the component. It has been supposed that maintenance 
conditions could change together with a change in operat
ing conditions of the component. Obviously it is possible 
to modify the maintenance characteristics only by supply
ing, for all the other fields, the same values previously 
defined. 
This information is different from the similar case descr
ibed in paragraph 5.5., because in this data the forecast
ed maintenance conditions must be entered, while the other 
data must be supplied for each maintenance operation act
ually performed on the component. 
The fields concerning the number of hours for the operati
ons of maintenance and the time elapsed between two subse
quent inspections can be filled vith any numerical format. 
An alphanumerical value leads to the abortion of the data 
entry programme. 
The comments on maintenance cannot contain the character 
question mark (n?n), because it is interpreted as a reque
st for an explanation of the purpose of the field. 
The cedes to be specified when entering the data requested 
by the map in Figure 4b can be found in paragraphs 
4.4.-4.8. of the report in Ref. 2. 
In Figure 4e an example of data entering is proposed to 
the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

5.2.2. Operating Characteristics 

With reference to the component type identifying the com
ponent, already known by the data bank for the previous 
insertion of the component data, the operating characteri
stics related to this component type are then displayed by 
the system. The values that must be entered in such fields 

E 
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refer to the nominal working conditions of the component. 
In Figure 4o the available list for a component class
ified •Instrumentation" is shown. This list is similar to 
the list already described in paragraph 5.1.1., but refers 
only to the numerical values, in fact the fields contain
ing a codified value are concerned with internal characte
ristics of the component, not varying with the operating 
conditions. 
Every possible format is allowed (integer, real, exponen
tial, double precision). 
The insertion of an alphanumerical value leads to ine 
abortion of the data entry programme. 
In Figure 4f an example of data entering is proposed to 
the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
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OPERATION DATE (DDMMYY) 

MODE OF OPERATION 

ENVIRONMENT STANDARD INDICATOR 

ALTITUDE 
CLIMATE 
INSTALLATION 
INDUSTRY 
PRESSURE 
RADIATION 
TEMPERATURE 
HUMIDITY 
VIBRATION 
CORROSION 

Figure 4a 

\ 
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TYPE Of MAINTENANCE 

HOURS BETWEEN CONSEQUENT INSPECTIONS 

HOURS OF MAINTENANCE 

PARTS SUBSTITUTED N. 1 : 

COMMENTS ON MAINTENANCE : 

N. 2 
N. A 

N. 3 : 
N. S : 

Figure 4b 

DESIGN TEMPERATURE (DEGREE CENTIGRADE) 
DESIGN PRESSURE (PASCAL) 
MAXIMUM DESIGN INPUT 
MINIMUM DESIGN INPUT 
RESPONSE TIME (SECOND) 
ACCURACY CLASS (X) 

+ / -
+ / -
*/-
+/-
+ / -
+ / -

X 
X 
X 
X 
X 
X 

Figure 4c 
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Example 

The following entry is performed: 

the data describe the operating conditions starting fro» 
March 14th, 1974 

(OPERATION DATE - 140374), 
the mode of operation of the component was continuous 

(MODE OF OPERATION - moc), 
the environment characteristics are the following ones: 

the plant is located in a place whose altitude is in 
the range 100-500 meters 
(ALTITUDE - a02), 

the climate in that zone is controlled atmosphere 
(CLIMATE « C60), 

the installation is inside building 
(INSTALLATION - Ì01), 

the type of industry is a nuclear power station 
(INDUSTRY - mlO), 

the environment pressure close to the component is in 
the range 10000-100000 Pascal 
(PRESSURE - p04) 

the component is subjected to gamma-rays radiation 
(RADIATION - rgO), 

the environment temperature close to the component is 
in the range 25-40 Celsius degrees 
(TEMPERATURE - t07), 

the humidity is less than 25% 
(HUMIDITY - U02), 

the vibration present is a random mechanical vibration 
(VIBRATION - V20), 

the type of corrosion present is chemical corrosion 
(CORROSION - W03). 

OPERATION DATE <DDMMYY> t 140374 

MODE OF OPERATION : «oc 

ENVIRONMENT STANDARD INDICATOR 

ALTITUDE 
CLIMATE 
INSTALLATION 
INDUSTRY 
PRESSURE 
RADIATION : rgO 
TEMPERATURE : t07 
HUMIDITY : u02 
VIBRATION : v20 
CORROSION t w03 

a02 
c60 
i01 
mlO 
p04 

Figure 4d 
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Example 

The following entry is performed: 

the forecasted type of maintenance is scheduled, fort
nightly 

(TYPE OF MAINTENANCE « 33), 
the forecasted number of hours between consequent inspect

ions is 350 
(HOURS BETWEEN CONSEQUENT INSPECTIONS * 350), 

the forecasted number of hours requested for the mainten
ance is 5 

(HOURS OF MAINTENANCE « 5), 
no parts are forecasted to be substituted each maintenance 

(PARTS SUBSTITUTED - all fields are empty), 
comments on forecasted maintenance operations have been 

inserted 
(COMMENTS ON MAINTENANCE - these are comments...) 

TYPE 0? MAINTENANCE : 33 

HOURS BETWEEN CONSEQUENT INSPECTIONS : 350 

HOURS OF MAINTENANCE : 5 

PARTS SUBSTITUTED N. 1 : N. 2 : 

N. 4 : 

COMMENT!? ON MAINTENANCE : 

these are comments on the 

forecasted maintenance 

for the component 

N. 3 : 
N. 5 : 

Figure 4e 
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The operating characteristics of the previously descri
bed pump are now supplied. 

NOMINAL POWER AT NOMINAL FLOW (KILOWATT) 
NOMINAL FLOW (CUBIC METER/SECOND) 
DEVELOPED HEAD (AT NOMINAL FLOW)(PASCAL) 
NPSH AT NOMINAL FLOW (PASCAL) 
ROTATIONAL SPEED (AT NOMINAL FLOW) (RPM) 
DESIGN TEMPERATURE(DEGREE CENTIGRADE) 
DESIGN PRESSURE (PASCAL) 

460 
1 .2 

550 . 
l .OeS 

+ / -
+ / -
+ / -
+ / -
+ / -
+ / -
+ / -

% 
X 
X 
X 
X 
X 
X 

Figure 4 f 
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5.3. FAILURE DATA 

Once the user has selected CARD TYPE "F" from the map 
reported in Figure 2a, the map in Figure 5a is firstly di* 
-splayed, then followed by the map shown in Figure 5b. 
Through these maps it is possible to supply all the infor
mation related to the failures involving a particular com
ponent. For all the numerical fields here present (hours, 
minutes, number of cycles/demand), only integer values can 
be supplied. 
The comments on failure cannot contain the character que
stion mark ("?"), because it is interpreted as a request 
for an explanation of the purpose of the field. 
The codes to be specified when entering the data requested 
by maps in Figure 5a and Figure 5b can be found in parag
raphs 5.1.-5.19. of the report in Ref. 2. 
In Figures 5c and 5d an example of data entering is pro
posed to the reader. 
For each field an on-line help or. the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
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UTILITY FAILURE CODE 

DATE OF FAILURE 

UNAVAILABILITY DATE 
UNAVAILABILITY TIME 

REPAIR TIME 

FAILURE DETECTION 

REACTOR STATUS 

EFFECT ON SYSTEM 
EFFECT ON OTHER SYSTEMS 
EFFECT ON REACTOR OPERATIONS 

(DDMMYY) 

(DDMMYY) 
HOURS 

HOURS 

MINUTES 

MINUTES 

FAILURE MODE ON DEMAND 
FAILURE MODE IN OPERATION: 
FAILURE MODE IN OPERATION: 

SUDDENNESS 
DEGREE OF SERIOUSNESS 

Figure 5a 

FAILURE DESCRIPTORS N. 1 
FAILURE CAUSES 
PARTS FAILED N. 1 
CORRECTIVE ACTIONS 
ADMINISTRATIVE ACTIONS 
START UP RESTRICTIONS 
NUMBER OF CYCLES/DEMAND 
RELATED FAILURES 

N. 2 
N. 1 
N. 2 
N. 1 
N. 1 

N. 3 
N. 2 
N. 3 
N. 2 
N. 2 

i N. A : 
N. 3 : 
N. 4 : 
N. 3 : 
N. 3 : 

N. 5 

N. 5 
N, * 
N. A 

OPERATING HOURS 

N. 1 : N. 2 : 

COMMENTS ON-FAILURE : 

N. 3 

Figure 5b 
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Example 

The following entry is performed: 

the failure code as reported by the utility reports is 123 
(UTLITY FAILURE CODE * 123), 

the date of failure is April 27th, 1978 
(DATE OF FAILURE * 270478) , 

the unavailability started from April 28th, 1978 
(UNAVAILABILITY DATE - 280478), 

the tine of unavailability was 12 hours long 
(UNAVAILABILITY TIME HOURS « 12) , 

the repair was 5 hours long 
(REPAIR TIME HOURS - 5) , 

the failure was detected by technical deduction 
(FAILURE DETECTION - Si), 

the reactor was at full power when the failure happened 
(REACTOR STATUS - r3), 

the failure had no effects on the systes, on other systens 
of the plant, on the reactor operations 

(EFFECT ON SYSTEM - this field is eiipty) , 
(EFFECT ON OTHER SYSTEM « this field is empty), 
(EFFECT ON REACTOR OPERATIONS * this field is 

empty), 
the component failed to start 

(FAILURE MODE ON DEMAND - d), 
(FAILURE MODE IN OPERATION - both fields are emp

ty), 
the failure can be described as a blockage/jamming/seizure 

(FAILURE DESCRIPTORS N. 1. : 10), 
the failure causes were engineering related 

(FAILURE CAUSES N. 1. : el), 
no particular part failed (or this information is lacking) 

(PARTS FAILED - all these fields are empty), 
the corrective action was repair, without disassembly 

(CORRECTIVE ACTIONS N. 1. : 101), 
no administrative action was carried out 

(ADMINISTRATIVE ACTIONS - all the fields are emp
ty) , 

the cumulated number of operating hours is unknown 
(OPERATING HOURS - this field is empty), 

the cumulated number of cycles/demands is 126 
(NUMBER OF CYCLES/DEMAND - 126), 

the failure is related to the failure codified 122 
(RELATED FAILURES N. 2. : 122), 

comments on the failure have been inserted 
(COMMENTS ON FAILURE - these are comments...)* 
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UTILITY FAILURE CODE 

DATE OF FAILURE 

UNAVAILABILITY DATE 
UNAVAILABILITY TIME 

REPAIR TIME 

FAILURE DETECTION 

REACTOR STATUS 

EFFECT ON SYSTEM 
EFFECT ON OTHER SYSTEMS 
EFFECT ON REACTOR OPERATIONS 

(DDMMYY) 

(DDMMYYi 
HOURS 

HOURS 

: 

« 

« • 

; 

123 

270478 

280478 
12 

S 

• 

MINUTES 

MINUTES 

si 

ra 

FAILURE MODE ON DEMAND 
FAILURE MODE IN OPERATION: SUDDENNESS 
FAILURE MODE IN OPERATION: DEGREE OF SERIOUSNESS 

Figure 5c 

FAILURE DESCRIPTORS N. 1 
FAILURE CAUSES 
PARTS FAILED N. 1 
CORRECTIVE ACTIONS 
ADMINISTRATIVE ACTIONS 
START UP RESTRICTIONS 
NUMBER OF CYCLES/DEMAND 
RELATED FAILURES 

10 N. 2 : 
N. 1 : 
N. 2 : 
N. 1 : 
N. 1 : 
: nr 
: 126 

N. 3 
el N. 2 

N. 3 
101 N. 2 

N. 2 
OPERATING 

N. 4 
N. 3 
N. 4 
N. 3 
N. 3 

HOURS 

N. 5 : 

N. 5 : 
N. A : 
N. A : 

N. 1 : N. 12: N. 3 

COMMENTS ON FAILURE 

these are comments on 

the failure 

Figure 5d 
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5.4. ANNUAL OPERATING DATA 

Once the user has selected CARD TYPE NHN from the nap 
reported in Figure 2a, the sap in Figure 6a is displayed. 
It allows entry, for each year and power range, of the 
number of operating hours and the number of cycles/demand 
performed by every component. 
The numerical values must be entered with an integer for
mat. 
ffhen it is not possible to subdivide the total operating 
hours and number of cycles/demand into the different power 
ranges (or it is not interesting to perform such a divis
ion) , the field related to the UNKNOWN power range can be 
filled. 
The codes to be specified when entering the data requested 
by the map in Figure 6a can be found in paragraphs 
6.1.-6.4. of the report in Ref. 2. 
In Figure 6b an example of data entering is proposed to 
the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
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YEAR : 19 

"6reRÀTlNÌ~Ì^RS~~~NUMBÌR~Ò?~CYCLÌs7rcMANDS-:: POWER RANGE 

ZERO 

0-10 

10 - 50 

50 - 100 

100 - 400 

400 - 600 

600 - 1000 

> 1000 

UNKNOWN 

MW 

MW 

MW 

MW 
i 

MW 

MW 

MW 

MW 

i 

Figure 6a 
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Example 

The following entry is performed: 

the values inserted refer to the year 1976 
(YEAR : 19 76) 

the component worked 1200 hours at zero power 
( ZERO MW «= 1200) , 

the component worked 4700 hours at 40 MW of rea^wor power 
(10 - 50 MW » 1200). 

YEAR s 19 76 

"P5WER~R'.WGE ~ "OPERATI NG"H5URÌ"~~NUMBÈF5F~CYCLÉS^^^ 

1200 

A700 

0 

10 

50 

100 

400 

ODO 

ZERO 

- 10 

- 50 

- 100 

- 400 

- 600 

- 1000 

> 1000 

UNKNOWN 

MW 

m 

m 

MW 

MW 

MW 

MW 

MW 

Figure 6b 
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5.5. MAINTENANCE DATA 

Once the user has selected CARD TYPE "M" from the map 
reported In Figure 2a, the map in Figure 7a is displayed. 
It allows the insertion of data on the maintenance opera
tions performed on each component. 
This information is different from the similar case previ
ously described in paragraph 5.2.1., because in those 
data the forecasted maintenance conditions must be enter
ed, while the present data must be supplied for each ma
intenance operation actually performed on the component. 
The fields related to the number of hours concerning the 
maintenance operations and the time elapsed from the last 
maintenance can be filled with any numerical format. 
An alphanumerical value leads to the abortion of the data 
entry programme. 
The codes to be specified when entering the data requested 
by the map in Fig. 7a can be found in paragraphs 7.1.-7.6. 
of the report in Ref. 2. 
In Figure 7b an example of data entering is proposed to 
the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
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DATE OF MAINTENANCE 
TYPE OF MAINTENANCE 
HOURS FROM LAST MAINTENANCE 
HOURS OF MAINTENANCE 

PARTS SUBSTITUTED N. 1 N. 2 
N. 4 

N. 3 : 
N. 5 : 

COMMENTS ON MAINTENANCE 

Figure 7a 
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Example 

The following entry is performed: 

the maintenance operations were carried out on June 25th, 
1960 

(DATE OF MAINTENANCE = 250660), 
the maintenance was executed on condition 

(TYPE OF MAINTENANCE » 40) , 
the number of hours from the last maintenance were 1347 

(HOURS FROM LAST MAINTENANCE « 1347) , 
the maintenance operations were 24 hours long 

(HOURS OF MAINTENANCE - 2 4 ) , 
the bearings of the component were replaced 

(PARTS SUBSTITUTED N. 1. i 13), 
no comments on the maintenance operations are supplied 

(COMMENTS ON MAINTENANCE « this field is empty) 

DATE OF MAINTENANCE 
TYPE OF MAINTENANCE 
HOURS FROM LAST MAINTENANCE 
HOURS OF MAINTENANCE 

250660 
40 
1347 

PARTS SUBSTITUTED N. 1 : 13 N. 2 : N. 3 
N. 4 : N. 5 

COMMENTS ON MAINTENANCE : 

these are comments 

on the maintenance 

operations 

Figure 7b 
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5.6. FINAL STORING 

Only a data buffer containing the supplied values has been 
created at this moment with the data previously entered. 
To perfora the true storing of the data (i.e. to allow the 
insertion of data into the data bank), a special password 
to obtain access to the data bank oust be entered by the 
user, when the system displays the following request: 

LAST CONTROL BEFORE INSERTION IN DATA BANK 
ENTER PASSWORD TO PERFORM STORING OR NO TO MODIFY 

INPUT DATA 

If the user has in the meantine noted that an error has 
been nade in the buffer just created, it can be corrected 
by typing 

NO 

after the previous message. 
Answers different from the password or "NO" are not taken 
into account and a repeated series of wrong entries leads 
to an interruption of the data entry programme and the re
turn to the main menu options. The data buffer in this ca
se is definitively lost. 
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6. LIST OF THE COMPONENTS 

With reference to the nap previously presented in Fig. 1, 
if the user has selected option "B" fron the menu, the 
nap in Fig. 8a is shown. It allows the user to perfora the 
selection of the required components, specifying three 
different selection criteria (plant, type of component and 
systen), restricting the selection to only one particular 
code or considering the whole sanple of data in the bank 
(choosing one particular code or typing "ALL" in the pro
per field, respectively). 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session will be over. 
In Figure 8b an example of data entering is proposed to 
the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
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LIST OF COMPONENTS 

ENTER CODE OF REACTOR (OR ALL > 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL) 

ENTER CODE OF SYSTEM (OR ALL.) 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 8a 
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Example 

The following entry is performed: 

the components to be listed are installed on Phenix Reac
tor 

(CODE OF REACTOR - frOOlO) , 
the type of component to be listed is pump 

(COMPONENT IDENTIFYER - pump), 
all the pumps must be listed, independently from the sys

tem 
(SYSTEM « all), 

the output must be directed to the user video terminal 
(OUTPUT DESTINATION - t). 

LIST OF COMPONENTS 

ENTER CODE OF REACTOR (OR ALL) : frOOlO 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL)* : pump 

ENTER CODE OF SYSTEM (OR ALL) : all 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL » T 
PRINTER * P 

Figure 8b 
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6.1. CODIFIED ENGINEERING CHARACTERISTICS 

If only one type of component has been selected in the 
previous map, it is possible to perform a further specifi
cation within this type, by means of the map presented in 
Figure 8c. 
It is possible to define up to three different engineering 
characteristics, specifying up to three different codes 
for each one. For instance, to select only the centrifugal 
pumps, the user must specify the value "01", meaning the 
"type of the pump", in one of the fields related to the 
number of the engineering characteristic, and the code 
"01", identifying the centrifugal pump, in one of the 
three fields related to the code of the engineering chara
cteristic. If the user is not interested in such a choice, 
he will proceed with execution of the programme without 
inserting any code. In Figure 8d an example of data ente
ring is proposed to the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
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SPECIFICATIONS ON CODIFIED ENGINEERING CHARACTERISTICS : 

NUMBER OF ENGINEERING CHARACTERISTIC 
ENGINEERING CHARACTERISTIC CODE 

NUMBER OF ENGINEERING CHARACTERISTIC 
ENGINEERING CHARACTERISTIC CODE 

NUMBER OF ENGINEERING CHARACTERISTIC 
ENGINEERING CHARACTERISTIC CODE 

Figure 8c 
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Example 

The user wants to know the codes relative to the codified 
engineering characteristics for the component previously 
defined. Inserting a question mark "?" in one of the 
fields designed for the NUMBER OF ENGINEERING CHARACTERIS
TIC, he can receive the list of allowable codes. 

A list of allowable codes for the component ENGINE is dis
played as an example. 

SPECIFICATIONS ON CODIFIED ENGINEERING CHARACTERISTICS : 

NUMBER OF ENGINEERING CHARACTERISTIC 
ENGINEERING CHARACTERISTIC CODE 

NUMBER OF ENGINEERING CHARACTERISTIC 
ENGINEERING CHARACTERISTIC CODE 

NUMBER OF ENGINEERING CHARACTERISTIC 
ENGINEERING CHARACTERISTIC CODE 

01 = TYPE 
02 = CYLINDER DISPOSITION 
03 = FUEL TYPE 
04 = CYLINDERS NUMBER 
07 = OVERFEEDING 
08 = STARTING SYSTEM 
09 = CYLINDER FEEDING 
10 = IGNITION SYSTEM 
11 = COOLING TYPE 
12 = LUBRICATING TYPE 
13 = BEARING TYPE (LOAD SIDE) 
14 * BEARING TYPE (LOAD-FREE SIDE) 
18 = CYLINDER MATERIAL 
19 * PISTON MATERIAL 
20 = CYLINDER BLOCK/HEAD GASKET 

Figure 8d 
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The user wants to know the codes relative to the engineer
ing characteristic TYPE of the component ENGINE. He must 
specify the code 01 as NUMBER OF ENGINEERING CHARACTERI
STIC, and insert a question mark "?" in one of the related 
ENGINEERING CHARACTERISTIC CODE. 

A list of allowable codes for the engineering characteris
tic TYPE of the component ENGINE is then displayed as an 
example. 

Finally an example is shown of data insertion to select 
all the reciprocating, diesel engines, without any further 
distinction (i.e. all the engines whose code for this eng
ineering characteristic is 0102ZZ, 010201, 010202 and 
010299 are selected). 

SPECIFICATIONS ON CODIFIED ENGINEERING CHARACTERISTICS : 

NUMBER QF ENGINEERING CHARACTERISTIC : 01 
ENGINEERING CHARACTERISTIC CODE : ? 

NUMBER OF ENGINEERING CHARACTERISTIC : 
ENGINEERING CHARACTERISTIC CODE : 

NUMBER OF ENGINEERING CHARACTERISTIC : 
ENGINEERING CHARACTERISTIC CODE : 

Figure 8d 
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01 
01Z2 
0101 
01C2 
0199 
02 
02ZZ 
0201 
0202 
0299 
03 
99 

= 

= 
= 

= 
= 

= 
= 

= 
= 
= 
= 

= 

RECIPROCATING, EXPLOSION ENGINE 
N.O.C. 
TWO-STROKE 
FOUR-STROKE 
OTHER 
RECIPROCATING. DIESEL ENGINE 
N.O.C. 
TWO-STROKE 
FOUR-STROKE 
OTHER 
ROTARY EXPANSION (WANKED ENGINE 
OTHER 

SPECIFICATIONS ON CODIFIED ENGINEERING CHARACTERISTICS 

NUMBER OF ENGINEERING CHARACTERISTIC : 01 
ENGINEERING CHARACTERISTIC CODE : 02 

NUMBER OF ENGINEERING CHARACTERISTIC : 
ENGINEERING CHARACTERISTIC CODE : 

NUMBER OF ENGINEERING CHARACTERISTIC : 
ENGINEERING CHARACTERISTIC CODE : 

Figura 9d 
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6.2. NUMERICAL ENGINEERING CHARACTERISTICS 

If only one type of component has been selected, the user 
can perform one more selection, analogous to the previous 
one but related to the numerical engineering characteri
stics, from the map shown in Figure 8e. 
It allows consideration of only those components having a 
value of a specified engineering characteristic included 

' in the range specified by the lower and upper bound suppl
ied. It is possible in such a way to select up to three 
different characteristics. The values can have any numeri
cal format, but the insertion of an alphanumerical charac
ter leads to the abortion of the inquiry programme. 
If the user is not interested in such a choice, he will 
proceed with execution of the programme without inserting 
any code. In Figure 8f an example of data entering is 
proposed to the reader. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
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SPECIFICATIONS ON NUMERICAL ENGINEERING CHARACTERISTICS : 

NUMBER OF ENGINEERING CHARACTERISTIC : 
LOWER BOUND : UPPER BOUND : 

NUMBER OF ENGINEERING CHARACTERISTIC : 
LOWER BOUND : UPPE:. BOUND : 

NUMBER OF ENGINEERING CHARACTERISTIC : 
LOWER BOUND : UPPER BOUND : 

Figure 8e 
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Example 

The user wants to select only those components whose engi
neering characteristic codified with the number 15 has a 
value in the range 1000-3000. The unity of measurement is 
defined for each numerical engineering characteristic. 

SPECIFICATIONS ON NUMERICAL ENGINEERING CHARACTERISTICS 

NUMBER OF ENGINEERING CHARACTERISTIC : 15 
LOWER BOUND : 1000 UPPER BOUND : 3000 

NUMBER OF ENGINEERING CHARACTERISTIC : 
LOWER BOUND : UPPER BOUND : 

NUMBER OF ENGIfJEERING CHARACTERISTIC : 
LOWER BOUND : UPPER BOUND : 

Figure 8f 
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6.3. RESERVEDNESS OF THE DATA 

The data previously selected will be displayed only if the 
user has supplied the special passwords (one for each nat
ion) that protect the reservedness of the data contained 
in the bank against undesired reading. 
The nap presented in Figure 8g is devoted to this aim. It 
allows the user to insert all the passwords known. 
All the data of the nations whose password has not been 
specified cannot be displayed. 
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ENTER PASSWORD FOR REQUIRED NATIONS 

ARGENTINA 
BELGIUM 
BRAZIL 
SWITZERLAND 
CZECHOSLOVAKIA 
EAST GERMANY 
EGYPT 
FINLAND 
UNITED KINGDOM 
ISRAEL 
IRAQ 
JAPAN 
LYBIA 
NETHERLANDS 
PHILIPPINES 
POLAND 
SWEDEN 
THAILAND 
TAIWAN 
YUGOSLAVIA 

AUSTRALIA 
BULGARIA 
CANADA 
CHINA 
CUBA 
WEST GERMANY 
SPAIN 
FRANCE 
HUNGARY 
INDIA 
ITALY 
SOUTH KOREA 
MEXICO 
PORTUGAL 
PAKISTAN 
ROMANIA 
SOVIET UNION 
TURKEY 
UNITED STATES 
SOUTH AFRICA 

Figure 8g 
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7. LIST OF THE NOMINAL OPERATING CONDITIONS 

With reference to the map previously presented in Fig. 1, 
if the user has selected option MCW from the menu, the 
map in Fig. 9a is shown. It allows the user to perform the 
selection of the nominal operating conditions relative to 
the required components, specifying three different selec
tion criteria (plant, type of component and system), rest
ricting the selection to only one particular code or cons
idering the whole sample of data in the bank (choosing one 
particular code or typing "ALL" in the proper field, resp
ectively) . 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

If the selection is performed on only one type of compo
nent, further inquiry criteria can be specified, analogo
usly to the ones already described in paragraphs 6.1. and 
6.2. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 
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LIST OF OPERATIONS 

ENTER CODE OF REACTOR » OR ALL) : 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL» : 

ENTER CODE OF SYSTEM «OR ALL» : 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P : 

Figure 9a 
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8. LIST OF THE MAINTENANCE OPERATIONS 

The data listed by this option are the data described in 
the paragraph 5.5. 
With reference to the nap previously presented in Fig. 1, 
if the user has selected option "D" from the menu, the 
map in Fig. 10a is shown. It allows the user to perform 
the selection of the maintenance operations relative to 
the required components, specifying three different selec
tion criteria (plant, t/pe of component and system), rest
ricting the selection to only one particular code or cons
idering the whole sample of data in the bank (choosing one 
particular code or typing "ALL" in the proper field, resp
ectively) . 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

If the selection is performed on only one type of compo
nent, further inquiry criteria can be specified, analogo
usly to the ones already described in paragraphs 6.1. and 
6.2. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 
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LIST OF MAINTENANCES 

ENTER CODE OF REACTOR (OR ALL) 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL) 

ENTER CODE OF SYSTEM «OR ALL) 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 10a 

\ 
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9. LIST OF THE FAILURES 

With reference to the sap previously presented in Fig. 1, 
if the user has selected option "E" from the menu, the 
•ap in Fig. 11a is shown. It allows the user to perfora 
the selection of the failures relative to the required 
components, specifying three different selection criteria 
(plant, type of component and system), restricting the 
selection to only one particular code or considering the 
whole sample of data in the bank (choosing one particular 
code or typing "ALL" in the proper field, respectively). 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

If the selection is performed on only one type of compo
nent, further inquiry criteria can be specified, analogo
usly to the ones already described in paragraphs 6.1. and 
6.2. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 

1 
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LIST OF FAILURES 

ENTER CODE OF REACTOR : OR ALL) : 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL) : 

ENTER CODE OF SYSTEM cOR ALL» : 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P : 

Figure 11a 
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9.1. OPERATING CHARACTERISTICS 

When the user is inquiring into only one type of compo
nent, a selection within the failures can be operated from 
the map presented in Figure lib. 
It allows consideration of only those failures which oc
curred in a period in which the nominal operating values 
were in the range specified by the lower and upper bound 
supplied. It is possible in such a way to select up to 
three different operating characteristics. The values can 
have any numerical format, but the insertion of an alpha-
numerical character leads to the abortion of the inquiry 
programme. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
If the user is not interested in such a choice, he will 
proceed with executing the programme without inserting any 
code. 

WARNING 

If in the data bank it is not present any value related to 
the specified operating characteristic, the programme con
siders a value equal to zero. 
The failure will not be taken into account if zero is ext
ernal to the supplied range. 



61 

SPECIFICATIONS ON OPERATING CHARACTERISTICS 

NUMBER OF OPERATING CHARACTERISTIC 
LOWER BOUND : UPPER BOUND 

NUMBER OF OPERATING CHARACTERISTIC 
LOWER BOUND : UPPER BOUND 

NUMBER OF OPERATING CHARACTERISTIC 
LOWER BOUND : UPPER BOUND 

Figure lib 
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9.2. STATISTICAL ELABORATIONS 

After having shown the results of the selection operated 
by the previous specifications, the following question 
will be presented to the user: 

DO YOU REQUIRE STATISTICAL ANALYSIS ? (YES OR NO) 

This question will be repeated once each statistical elab
oration is finished, so allowing to perform more types of 
elaboration on the same values obtained by the selection 
on the data bank. 
The parameters of the required statistical analysis will 
be supplied by the map in Figure lie, which appears if the 
user has answered 

YES 

to the previous request. 
Eventual information not pertinent to the type of selected 
statistical analysis are ignored by the programme. 
The values of lower and upper percentiles to be supplied 
in the case of a bayesian analysis can be inserted in any 
numerical format, but the insertion of an alphanumerical 
character leads to the abortion of the programme. All the 
other numerical values must be supplied in an integer for
mat. 
In the Figures lid and lie two examples of data entering 
are proposed to the user. 
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STATISTICAL ANALYSIS 
! . CLASSICAL POISSONIAN 
2 : CLASSICAL BINOMIAL 
3 : BAYESIAN 

LIKELIHOOD FUNCTION 
! . BINOMIAL 

2 : POISSONIAN 
PRIOR DISTRIBUTION 

! . N0T INFORMATIVE 

2 : LOG-NORMAL 
3 : BETA 
A : GAMMA 

PRIOR DISTRIBUTION 

OUTPUT DISTRIBUTION 

PERCENTUAL OF LOWER BOUND 
LOWER PERCENTILE 
UPPER i-EHCENTILE 
NUMBER OF FAILURES 
NUMBER OF CYCLES / DEMANDS 
NUMBER OF OPERATING HOURS 

PERCENTUAL OF LOWER BOUND 

Figure lie 
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Example 

The following statistical analysis is performed: 

- bayesian analysis, 
- with a poissonian Likelihood function, 
- with a log-normal prior distribution, 
- with a percentual of lower bound in the prior distribut

ion defined by the following percentiles equal to 5%, 
(the upper bound is assumed to be 1 less the lower 
bound), 

- with a lower percentile in the prior distribution equal 
to i.OE-5, 

- with an upper percentile in the prior distribution equal 
to 1.0E-4, 

- with a percentual of lower bound in the output distribu
tion equal to 5% (the upper bound is set to 1 less the 
lower bound). 

STATISTICAL ANALYSIS 

LIKELIHOOD FUNCTION, 

PRIOR DISTRIBUTION 

PRIOR DISTRIBUTION 

OUTPUT DISTRIBUTION 

1 : CLASSICAL POISSONIAN 
2 : CLASSICAL BINOMIAL 
3 : BAYESIAN 

1 : BINOMIAL 
2 s POISSONIAN 

1 : NOT INFORMATIVE 
2 : LOG-NORMAL 
3 : BETA 
4 s GAMMA 

PERCENTUAL OF LOWER BOUND 
LOWER PERCENTILE 
UPPER PERCENTILE 
NUMBER OF FAILURES 
NUMBER OF CYCLES / DEMANDS 
NUMBER OF OPERATING HOURS 

FERCENTUAL OF LOWER BOUND 

= ò 

= 2 

5 
1.0e-5 
1.0e-4 

Figure lie 
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Example 

The following statistical analysis is performed: 

- classical poissonian analysis, 
- with a percentual of lower bound in the output distribu
tion equal to 5% (the upper bound is set to 1 less the 
lower bound). 

STATISTICAL ANALYSIS 

LIKELIHOOD FUNCTION 

PRIOR DISTRIBUTION 

PRIOR DISTRIBUTION 

OUTPUT DISTRIBUTION 

1 s CLASSICAL POISSONIAN 
2 : CLASSICAL BINOMIAL 
3 : BAYES1AN 

1 : BINOMIAL 
2 : POISSONIAN 

1 s NOT INFORMATIVE 
2 : LOG-NORMAL 
3 : BETA 
A : GAMMA 

PERCENTUAL OF LOWER BOUND 
LOWER PERCENTILE 
UPPER PERCENTILE 
NUMBER OF FAILURES 
NUMBER OF CYCLES / DEMANDS 
NUMBER OF OPERATING HOURS 

PERCENTUAL OF LOWER BOUND 

= 1 

Figure lid 

i 
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10. LIST OF THE PHYSICAL COMPONENT FAILURES 

With reference to the nap previously presented in Fig. 1, 
if the user has selected option "F" from the menu, the 
map in Fig. 12a is shown. It allows the user to perform 
the selection of the failures relative to the required 
components, specifying four different selection criteria 
(plant, type of component, system and component serial 
number), restricting the selection to only one particular 
code or considering the whole sample of data in the bank 
(choosing one particular code or typing NALLN in the pro
per field, respectively). 
The difference between this type of inquiry and the previ
ous one, described in chapter 9, consists in the fact 
that in the present case the components are ordered by 
their serial number and not by their reactor component id
entification code, thus making it possible to take into 
account the eventual displacements of the component in 
different places of the plant. 
By specifying the serial number of a component, it is pos
sible to consider just that physical component, while by 
analyzing "ALL" the serial numbers the selection is guided 
only by the other three criteria. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

If the selection is performed on only one type of compo
nent, further inquiry criteria can be specified, analogo
usly to the ones already described in paragraphs 6.1., 
6.2. and 9.1. 
Statistical analysis can also be executed on the data sel
ected in this way, according to the specifications illu
strated in paragraph 9.2. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 
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LIST OF PHYSICAL-COMPONENT FAILURES 

ENTER CODE OF REACTOR (OR ALL) 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL) 

ENTER CODE OF SYSTEM (OR ALL> 

ENTER SERIAL NUMBER (OR ALL) 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 12a 
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11. LIST OF THE COMPONENT PART FAILURES 

With reference to the map previously presented in Fig. 1, 
if the user has selected option "G" from the menu, the 
map in Fig. 13a is shown. It allows the user to perform 
the selection of the failures relative to the required 
part of component, regardless of by the component in which 
it is assembled. Four different selection criteria (plant, 
type of component, system and part of the component) can 
be specified, restricting the selection to only one parti
cular code or considering the whole sample of data in the 
bank (choosing one particular code or typing "ALL" in the 
proper field, respectively). Up to three different parts 
of component can be specified for this selection. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

If the selection is performed on only one type of compo
nent, further inquiry criteria can be specified, analogo
usly to the ones already described in paragraphs 6.1., 
6.2. and 9.1. 
statistical analysis can also be executed on the data in 
such a way selected, according to the specifications illu
strated in paragraph 9.2. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 
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PART OF COMPONENT FAILURES 

ENTER CODE OF REACTOR (OR ALL) : 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL) : 

ENTER CODE OF SYSTEM (OR ALL) : 

ENTER CODE OF PARTS : OR ALL) : 

ENTER OUTPUT DESTINATION 
USER VIDEi. TERMINAL 
PRINTER = P 

Figure 13a 
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12. LIST OF THE ANNUAL OPERATING DATA 

With reference to the nap previously presented in Fig. 1, 
if the user has selected option "H" from the menu, the 
map in Fig. 14a is shown. It allows the user to perform 
the selection of the annual operating data relative to the 
required components, specifying three different selection 
criteria (plant, type of component and system), restrict
ing the selection to only one particular code or consider
ing the whole sample of data in the bank (choosing one 
particular code or typing "ALL" in the proper field, resp
ectively) . 
The annual operating data are the data already described 
in paragraph 5.4. and consist of the total values, 
for each year and power range, of the total operating 
hours and of the number of cycles/demand worked by the 
component. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

If the selection is performed on only one type of compo
nent, further inquiry criteria can be specified, analogo
usly to the ones already described in paragraphs 6.1. and 
6.2. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 
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LIST OF ANNUAL REPORTS 

ENTER CODE OF REACTOR fOR ALL) 

ENTER CODE OF COMPONENT IDENTIFIER COR ALL) 

ENTER CODE OF SYSTEM <OR ALL) 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 14a 
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13. SINGLE COMPONENT DATA 

With reference to the map previously presented in Fig. 1, 
if the user has selected option "I" from the menu, the 
•ap in Fig. 15a is shown. It allows the user to perfon 
the selection of all the data contained in the data bank 
related to a single component. By means of this map it is 
possible to specify the required component and the plant 
where it is installed. 
The data presented refer to the component data, the nomin
al operating data, the maintenance operations data, the 
failure data and the annual operating data relative to 
the specified component. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 
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LIST OF SINGLE COMPONENT 

ENTER CODE OF REACTOR 

ENTER COMPONENT IDENTIFICATION CODE 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = x 

PRINTER = P 

Figure 15a 
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14. PLANT OPERATION HISTORY 

With reference to the map previously presented in Fig. 1, 
if the user has selected option "J" fro» the menu, the 
map in Fig. 16a is shown. It allows the user to obtain the 
operation history, day by day, in a particular plant, i.e. 
the list of all the power conditions and all the trans
ients to which the plant has been subjected within the ti
me range specified. By this map it is possible to choose 
the plant to inquiry and the required time range. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
In Figure 16b an example of data entering is proposed to 
the reader. 

The data are protected against undeslred reading, as alre
ady explained in paragraph 6.3. 

• 
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PLANT OPERATION DESCRIPTION: 

ENTER CODE OP REACTOR 
ENTER INITIAL DATE (DDMMYY) 
ENTER FINAL DATE (DDMMYY) 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 16a 
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Example 

The f o l l o w i n g Inquiry I s d e s i r e d : 

l i s t of a l l t h e operat ing c o n d i t i o n s In t h e Phenlx reac
t o r 

(CODE OF REACTOR - frOOlO), 
from January 1 s t , 1985 

(INITIAL DATE - 010185) , 
t o Decembre 3 1 s t , 1985 

(FINAL DATE •= 311285) , 
t h e output must be d i r e c t e d t o t h e u s e r v ideo terminal 

(OUTPUT DESTINATION » t ) . 

PLANT OPERATION DESCRIPTION: 

ENTER CODE OF REACTOR ; f rOOlO 
ENTER IN IT IAL DATE (DDMMYY) : 010185 
ENTER FINAL DATE (DDKMYY) : 311285 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 16b 
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15. PLANT OPERATING ANALYSIS 

With reference to the map previously presented in Fig. 1, 
if the user has selected option "Kn from the menu, the 
map in Fig. 17a is shown. It allows the user to analyze 
the operating conditions of a particular plant inside the 
two dates supplied by the map. For each operating condit
ion of the plant, the total number of operating hours and 
of cycles to which the plant has been subjected is displa
yed. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
In Figure 17b an example of data entering is proposed to 
the reader. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 
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INQUIRY ON PLANT OPERATIONS: 

ENTER CODE OF REACTOR 
ENTER INITIAL DATE 
ENTER FINAL DATE 

(DDMMYY) 
(DDMMYY) 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 17a 
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Example 

The following inquiry is desired: 

summary of the operating conditions in the Phenix reac
tor 

(CODE OF REACTOR - frOOlO), 
from June 15th, 1982 

(INITIAL DATE = 150682), 
to June 25th, 1983 

(FINAL DATE = 250683), 
the output must be directed to the user video terminal 

(OUTPUT DESTINATION - t). 

INQUIRY ON DLANT OPERATIONS: 

ENTER CODE OF REACTOR 
ENTER INITIAL DATE 
ENTER FINAL DATE 

(DDMMYY) 
(DDMMYY) 

frOOlO 
150682 
250683 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 17b 
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16. PLANT PHYSICAL PARAMETERS 

With reference to the map previously presented in Fig. 1, 
If the user has selected option "L" from the menu, tht 
map in Fig. 18a is shown. 
The main physical conditions (temperature, pressure, etc.) 
for each system and operating condition of every plant can 
be displayed by this option. For the components actually 
in operation (in an "active" condition), more information 
can be obtained (for instance velocity of pumps and so 
on). 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 
In Figure 18b an example of data entering is proposed to 
the reader. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 

• 
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PHYSICAL PARAMETERS IN DIFFERENT CONDITIONS 

ENTER CODE OF REACTOR : 

ENTER CODE OF SYSTEM : 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL) : 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P : 

Figure 18a 
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Example 

The following entry is performed: 

the physical parameters of Rapsodie reactor are required 
(CODE OF REACTOR - frOOlO), 

in the main cooling circuit 
(SYSTEM - a61), 

without special information for active components 
(COMPONENT IDENTIFIER - all), 

the output must be directed to the printer 
(OUTPUT DESTINATION - p). 

PHYSICAL PARAMETERS IN DIFFERENT CONDITIONS 

ENTER CODE OF REACTOR : frraps 

ENTER CODE OF SYSTEM : aòl 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL!» : all 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL - T 
PRINTER • P 

Figure 18b 
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17. STATISTICAL ANALYSIS 

With reference to the nap previously presented in Fig. 1, 
if the user has selected option "M" from the menu, the 
map in Fig. 19a is shown. It allows the user to perform 
the statistical analysis on the data contained in the data 
bank by choosing up to three different answers for every 
type of selection proposed for the failures (plant, com
ponent type, system, failure mode on demand, failure mode 
on operation (suddenness), failure mode on operation (se
riousness) , reactor status, part failed, failure cause, 
failure descriptor) and for the power ranges. For instance 
if the user intends to analyze the failures of the pumps 
and the valves present in all the fast breeder reactors 
with a loop design, he must not supply any value in the 
fields related to the plant, must insert "PUMP" and "VALV" 
in two of the three places related to the component type 
and enter the code "A61" in one of the fields refering to 
the system. 
Analogously it is possible to insert new selections on the 
proposed failure characteristics (reactor status, compon
ent parts interesting the failure, causes and so on). 
Furthermore the calculation of operating hours too can be 
limited only to the specified power ranges. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

If the selection is performed on only one type of compo
nent, further inquiry criteria can be specified, analogo
usly to the ones already described in paragraphs 6.1., 
6.2. and 9.1. 
Statistical analysis can also be executed on the data sel
ected in this way, according to the specifications illu
strated in paragraph 9.2. 
In the Figures 19b and 19c two examples of data entering 
are proposed to the reader. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 
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GENERAL INFORMATION 

PLANT 
COMPONENT TYPE 
SYSTEM 

SPECIFICATIONS ON FAILURES 

FAILURE MODE ON DEMAND 
FAILURE MODE ON OPER. (SUDDENNESS) 
FAILURE MODE ON OPER. (SERIOUSNESS) 
REACTOR STATUS 
PART FAILED 
FAILURE CAUSE 
FAILURE DESCRIPTOR 

SPECIFICATIONS ON POWER RANGES 

POWER RANGE 

Figure 19a 
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Example 

The following statistical analysis is performed: 

with no selection on the plant 
(PLANT » all the fields are empty), 

on the operating of the amplifiers 
(COMPONENT TYPE « ampi), 

in the main cooling circuit of fast breeder reactors with 
a loop design 

(SYSTEM * a61), 
only the sudden failures must be taken into account 

(FAILURE MODE ON OPERATION (SUDDENNESS) - a) , 
only the failures which occurred with the plant at full 

power must be taken into account 
(REACTOR STATUS « r3), 

only the failures whose cause was engineering dependent a-
re taken into account 

(FAILURE CAUSE - el), 
no other selection criteria are used. 

GENERAL INFORMATION 

PLANT 
COMPONENT TYPE 
SYSTEM A61 

OR 
OR 
OR 

AM PL 
OR 
OR 
OR 

SPECIFICATIONS ON FAILURES 

FAILURE MODE ON DEMAND 
FAILURE MODE ON OPER. (SUDDENNESS) 
FAILURE MODE ON OPER. (SERIOUSNESS) 
REACTOR STATUS 
PART FAILED 
FAILURE CAUSE 
FAILURE DESCRIPTOR 

SPECIFICATIONS ON POWER RANGES 

POWER RANGE : OR OR 

OR 
OR 
OR 
OR 
OR 
•OR el 
OR 

OR 
OR 
OR 
OR 
OR 
OR 
OR 

R3 

Figure 19b 
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Example 

The following statistical analysis is performed: 

only the Phenix reactor is considered 
(PLANT - frooio), 

all the failures which occurred to heat exchangers and 
pumps are considered 

(COMPONENT TYPE = exch OR pump), 
regardless of the system in which they are installed 

(SYSTEM - all the fields are empty), 
only the failures which occurred with the plant at zero 

power or at reduced power or at full power must be ta
ken into account 

(REACTOR STATUS = rl OR r2 OR r3), 
only the failures in which bearings failed must be consid

ered 
(PART FAILED « 13), 

only the failures whose cause was engineering dependent a-
re taken into account 

(FAILURE CAUSE - el), 
only the failures which can be described as an abnormal 

temperature level must be considered 
(FAILURE DESCRIPTOR - 06), 

only the operating hours and the number of cycles/demands 
in which the plant power was in the range 10-50 MW are 
taken into account 

(POWER RANGE - C), 
no other selection criteria are used. 

GENERAL INFORMATION 

PLANT 
COMPONENT TYPE 
SYSTEM 

FROOIO 
EXCH 

OR 
OR 
OR 

PUMP 
OR 
OR 
OR 

SPECIFICATIONS ON FAILURES 

FAILURE MODE ON DEMAND 
FAILURE MODE ON OPER. (SUDDENNESS) 
FAILURE MODE ON OPER. (SERIOUSNESS) 
REACTOR STATUS 
PART FAILED 
FAILURE CAUSE 
FAILURE DESCRIPTOR 

OR 
OR 
OR 
OR 
OR 
OR 
OR 

R2 
13 

06 

OR 
OR 
OR 
OR 
OR 
OR 
OR 

Rl OR R2 OR R3 

El 

SPECIFICATIONS ON POWER RANGES 

POWER RANGE ; OR c OR 

Figure 19c 
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18. MAINTENANCE ANALYSIS 

With reference to the map previously presented in Fig. 1, 
if the user has selected option nNn from the menu, the 
map in Fig. 20a is shown. It allows the user to perforin 
the maintenance analysis on the data contained in the data 
bank, specifying three different selection criteria 
(plant, type of component and system), restricting the 
selection to only one particular code or considering the 
whole sample of data in the bank (choosing one particular 
code or typing "ALL" in the proper field, respectively). 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

If the selection is performed on only one type of compo
nent, further inquiry criteria can be specified, analogo
usly to the ones already described in paragraphs 6.1. and 
6.2. 
In Figure 20b an example of data entering Is proposed to 
the reader. 

The data are protected against undesired reading, as alre
ady explained in paragraph 6.3. 

WARNING 

At the moment only the following types of maintenance ana
lysis have been implemented: 
- corrective; 
- preventive. 
They allow the user to perform analysis to improve the ma
intenance time. 
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MAINTENANCE ANALYSIS 

ENTER CODE OF REACTOR (OR ALL) : 

ENTER CODE OF COMPONENT IDENTIFIER (OR ALL) : 

ENTER CODE OF SYSTEM COR ALL) : 

ENTER TYPE OF MAINTENANCE ANALYSIS : 
CORRECTIVE = 1 
PREVENTIVE = 2 : 

ENTER OUTPUT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

Figure 20a 



89 

Example 

The following maintenance analysis is performed: 

only the Rapsodie reactor is considered 
(REACTOR • frraps), 

only the heat exchangers are considered 
(COMPONENT IDENTIFIER « exch), 

independently from the system in which they are installed 
(SYSTEM • all), 

the maintenance analysis is of corrective type 
(MAINTENANCE ANALYSIS « 1), 

the output must be directed to the printer 
(OUTPUT DESTINATION - p). 

MAINTENANCE ANALYSIS 

ENTER CODE OF REACTOR 

ENTER CODE OF COMPONENT IDENTIFIER 

ENTER CODE OF SYSTEM 

ENTER TYPE OF MAINTENANCE ANALYSIS : 
CORRECTIVE « 1 
PREVENTIVE = 2 

ENTER OUTPIT DESTINATION 
USER VIDEO TERMINAL = T 
PRINTER = P 

COR 

(OR 

(OR 

ALL» 

ALL) 

ALL) 

• 

• 

. 

f r r s p s 

exch 

a l l 

Figure 20b 
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19. EXECUTION OF GRAPHICS 

With reference to the map previously presented in Fig. 1, 
if the user has selected option "O" from the menu, the 
map in Fig. 21a is shown. It allows the user to perform 
graphics related to the contents of the bank. The only ty
pe of graphic actually implemented on the system refers 
to the histogram of the frequency of data relative to a 
particular field, i. e. for istance the histogram of the 
frequency of the various types of component in the bank. 
By means of this map it is possible to specify the number 
of the table identifying the type of data to plot. If the 
user desires the histogram of failure frequency for 
the parts of a particular component (referenced in the 
table number 036), he must specify the required type of 
component. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

In Figure 21b an example of data entering is proposed to 
the reader. 

The graphics can be obtained only by supplying the special 
password to access information contained in the data bank. 
This password is different from the one which must be sup
plied to perform the data entry into the bank (see paragr
aph 5.6.) and must be known only by the Data Bank Adminis
trator. 

WARNING 

The version of ADABAS currently implemented on the ENEA 
Computing Center of Bologna does not allow the direct di
splay of graphics. The programmes previously described 
then provide only for the creation of a dataset contain
ing the data to plot. To obtain the resulting graphic, 
the user must return to the normal Operating System and 
invoke the procedure: 

%SAS INPUT(NATSAS.TEXT(HISTOG)) 

Obviously the terminal used must be of graphical type. 
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GRAPHICS 

ENTER NUMBER OF TABLE : 

ENTER COMPONENT IDENTIFIER (ONLY IF TABLE=036> : 

ENTER SPECIAL PASSWORD TO ACCESS DATA BANK : 

Figure 21a 
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Example 

The following entry is performed: 

it is required the histogran of the frequency of the vari* 
ous types of coisponent present in the data bank 

(NUMBER OF TABLE = 187). 

GRAPHICS 

ENTER NUMBER OF TABLE : 1S7 

ENTER COMPONENT IDENTIFIER (ONLY IF TABLE=03ó> : 

ENTER SPECIAL PASSWORD TO ACCESS DATA BANK ; password 

Figure 21b 
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20. LIST OF THE TABLES OF THE SYSTEM 

With reference to the map previously presented in Fig. 1, 
if the user has selected option "P" fro* the menu, the 
Bap in Fig. 22a is shown. It allows the user to obtain 
the listing of all accepted codes both for the general ta
bles of the system (such as Nation, Manufacturer, Type of 
Component and so on) and for the engineering characterist
ic code tables. By means of this Bap it is possible to se
lect one or all the general tables and one or all the eng-
neering tables, by specifying respectively the number of 
the general table (or typing "ALL" in the proper field) or 
the code of the type of component whose characteristics a-
re to be displayed (or typing "ALL" in the proper field). 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

In Figure 22b an example of data entering is proposed to 
the reader. 
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LIST OF GENERAL TABLES 

ENTER NUMBER OF TABLE <OR ALL> 

LIST OF ENGINEERING TABLES 

ENTER COMPONENT IDENTIFIER 'OR ALL» 

ENTER OUTPUT DESTINATION-

USER VIDEO TERMINAL = T 

PRINTER = P : 

Figure 22a 
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Example 

The following entry is performed: 

the list of the allowable codes for the systems is requi
red 

(NUMBER OF TABLE « 701), 
and the list of allowable codes for the engineering chara

cteristics of the component Instrumentation-Controller 
(COMPONENT IDENTIFIER « inco), 

the output must be directed to the printer 
(OUTPUT DESTINATION « p). 

LIST OF GENERAL TABLES 

ENTER NUMBER OF TABLE <°R ALL:' 7 0 1 

LIST OF ENGINEERING TABLES 

ENTER COMPONENT IDENTIFIER 

ENTER OUTPUT DESTINATION 

(OR ALL» inco 

USER VIDEO TERMINAL = T 
PRINTER = P : p 

Figure 22b 
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21. INSERTION OF NEW CODES INTO THE SYSTEM 

With reference to the map previously presented in Fig. 1, 
if the user has selected option "Q" from the menu, the 
nap in Fig. 23a is shown. It allows the user to insert 
new codes in the tables of codes accepted by the system. 
By means of this map it is possible to insert a new code 
into the general tables (such as Nation, Manufacturer, Ty
pe of Component and so on) or a new code into the tables 
of engineering characteristic codes of the various compo
nents. The storage of the new code is allowed only if the 
user has supplied the special password which authorizes 
access to the bank. 
This password is different from the one which must be sup
plied to perform the data entry into the bank (see paragr
aph 5.6.) and must be known only by the Data Bank Adminis
trator. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
For each field an on-line help on the allowable insertions 
for that field is available. The data inserted are then 
checked to test their validity and adequacy. 

In Figure 23b an example of data entering is proposed to 
the reader. 
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INPUT OF CODE FOR GENERAL TABLES 

ENTER NUMBER OF TABLE 
ENTER CODE 
ENTER DESCRIPTION 

ENTER NATURE OF CHARACTERISTICS : 
(ONLY FOR TABLE N. 187) 

INPUT OF CODE FOR ENGINEERING TABLES 

ENTER CODE 
ENTER DESCRIPTION 

ENTER PASSWORD TO PERFORM STORING 

Figure 23a 
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Example 

The following insertion is performed: 

a new code is inserted in the table or component types 
(NUMBER OF TABLE - 187), 

the new code to define is "NEWC" 
(CODE « newc), 

the description of the new code is "NEW TYPE OF COMPONENT" 
(DESCRIPTION « new type of component), 

this new component will be characterized by 15 engineering 
characteristics.: the characteristics 1-5 are codified, 
the characteristics 6-10 are numerical and the charact
eristics 11-15 are codified 

(NATURE OF CHARACTERISTICS • aaaaannnnnaaaaa), 

a new engineering characteristic code is inserted for the 
engineering characteristic number l of the component 
type whose code is NEWC 

(CODE * newcOl), 
the description of the new code is "FIRST CHARACTERISTIC 

OF THE NEW COMPONENT" 
(DESCRIPTION - first characteristic of the new 

component). 

INPUT OF COD" FOR GENERAL TABLES 

ENTER NUMBER OF TABLE = 1S7 
ENTER CODE = newc 

ENTFR DESCRIPTION 
new type of component 

ENTER NATURE OF CHARACTERISTICS : 
(ONLY FOR TABLE N. 187) 

*aaaannnnnaaaaa 

INPUT OF CODE FOR ENGINEERING TABLES 

ENTCR CODE = newcOl 
ENTER DESCRIPTION 

first characteristic of the new component 

ENTER PASSWORD TO PERFORM STORING = password 

Figure 23b 
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22. CEDB-FBR BULLETIN 

With reference to the nap previously presented in Fig. 1, 
if the user has selected option "R" from the menu, the 
system will then display the summary information on the 
content of the bank, needful for the Data Bank Administra
tor for the periodical emission of the bulletin of the 
bank. 
After choosing this option, a set of questions will be 
proposed to the user, who must supply a special password 
as an answer of such questions to obtain the desired inf
ormation. 
This password is different from the one which must be sup
plied to perform the data entry into the bank (see paragr
aph 5.6.) and must be known only by the Data Bank Adminis
trator. 
The user can direct the display of selected data to the 
video terminal or to the printer that he will successive
ly specify, when the NATURAL session is over. 
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23. PASSWORD REPLACEMENT 

With reference to the Bap previously presented in Fig. 1, 
if the user has selected option "S" from the menu, the 
nap in Fig. 24a is shown. It allovs the user to substitue 
his password to protect the reservedness of his own data. 
The current and the new passwords wist be supplied. 

In Figure 24b an example of data entering is proposed to 
the reader. 
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PASSWORD REPLACEMENT 

OLD PASSWORD 

NEW PASSWORD 

Figure 24a 
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Example 

The o l d password MOLDFASSM i s replaced by t h e new password 
"NEWPASS" 

(OLD PASSWORD = o ldpass) , 
(NEW PASSWORD = newpass) . 

PASSWORD REFLACEriEMT 

OLD PASSWORD : oldoaES 

r!EW PASSWORD : newpass 

Figure 24b 
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