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Program documentation for CMPX
by
C. Taylor

1. Introduction

The computer program CMPX ("Conmputerised Management of Preventive
Maintenance") is designed to help maintenance workers in hospitals or
universities. Vith its aid one can make an inventory of ipstruments, set
time-tables for regular preventive maintenance, stock-keep spare parts,

generate records of finished repair jobs, and so on.

The program was developed in an IAEA Research Programme for the maintenance
of puclear medicine equipment. The work was done by IAEA staff members, 1AEA
Experts, and those taking part in the RP. The result is a program, recorded
on diskette, which can be run on ary IBM-compatible PC. Each participant in
the IAEA RP has a copy of the diskette and it is freely available to others

with similar interests.

It would be useful to extend the application of CMPN to other fields, and
perhaps to develop it further, and translate its screen messages into other
languages. The present version of the diskette is designed for a nuclear
research laboratory. There has however been a lack of documentation about
how CMPX works and bow its parts are inter-related. This note outlines the
structure of CMPM and presents data about its programs which should be useful
to anyone who wants to work on it. Although it is not a "User”s Guide"”, or a
discussion of how to manage maintenance, it has Appendices which give
extracts from earlier reports which discussed the maintenance philosophy on
which it is based.

2. Running CMPX

CMPM works witb the well-known proprietory database program dBase III. It is
written in dBase III programming language. To use it the operating system



of the computer should be configured to FILES=20, BUFFERS=15, and all the
files on the CMPX diskette should be loaded into a directory along with the
working files of dBase III.

To etart CMPN, get into this directory and enter:
DBASE
This loads dBase 11l and brings up its dot prompt at the bottom of the
screen.
Enter: DO CMPX
CNPN is now loaded and its title screen comes up. This says "ENTER YOUR
PASSVORD".
Enter: CHPX
CNPX"s main menu now appears (Appendix 1). From here on one can explare the

use of the program by following text on the screen.

3. Purpose and history of CHMPM

The purpose of CNPX is to:
- Build up a detailed inventory of equipment.
~ Group instruments according to where they are and who maintains them.
- Distribute preventive maintenance and QC work evenly throughout the
year.
- Generate work programmes for each maintenance person and week.
— Give descriptions of maintenancé tasks for each imstrument.
- Specify special tools or test equipment needed.
- Indicate where precise instructions can be found.
- Record answers to preset questions about checks carried out.
- Record the results of repair work.
- Manage stocks of spare parts.
- Calculate the cost of repairs.
- Generate written and graphical reports which assist the Maintenmance

Manager in running his Section.

A program written in Basic and achieving some of these aims was developed in
the early 1980s by Nr P. Ambro, IAEA expert, but this approach could anot

handle the large amounts of data needed by some users. There were also



problems of portability (use on PCs using different versions of Basic). Both
problems were solved by rewriting in dBase 11l programming language. The
present version is largely dve to Mr A. Patankar, 1AEA expert from BARC,
India, working in Southeast Asia with members of the IAEA Research Programme

referred to above.

4. Program structure

The program is modular, each choice from its Main Menu (Appendix 1) leéding
to a separate group of subprograms. These refer to a common set of dBase
data files.

A sketch by Mr Patankar showing the main lines of information flow in CNPK is
given in Appendix 2.

Interrelationships between dBase and the programs and data files of CMPN are

outlined diagrammatically in Appendix 3.

Appendix 4 gives directory printouts showing all files on the current
diskette. There are 71 program files, 15 data files, 21 index files, one
memory file and two format files. They total 242kB, but some 60kB of this is

due to a few unnecessary files, referred to below, which could be deleted.

5. Progran files

Appendix 5 lists all the program (PRG) files, grouped according to theMain
Nenu choice to which they refer. Their reference numbers show the group to

which each belongs. Against each file is a comment indicating 1ts function.
6. Data files
Appendix 6 lists all CNPN'S data (DBF) files, with the PRG programs in which

each is used. Appendix 7 shows the structures of the data files, including

the names given to their data fields. These names appear scattered



throughout the PRG programs, and it is not always evident to which data file
they belong. Appendix 8 lists all field names alphabetically together with

the reference number of the data file or files in which each appears.

7. Index files

Appendix 9 lists the index (NDX) files, each with the data file it indexes.
It will be noted at the foot of this Appendix that there are two very large
index files on the current diskette, COPY.NDX and SORT.HNDX, which are pot
used with any data file. These appear to be collections of obsolete index
files, and should be deleted.

B. Utility programs and auxiliary files

Appendix 10 lists all remaining files, with comments indicating their

purpose.

9. Program relationships in CMPX
Appendix 11 is a summary of the above data. The first column lists the

program (PRG) files, ordered as in Appendix §. The otber columns show the

program, data, index, or other files called by each PRG program.

10. ¥aintenance philosophy underlying CMPM

Peter Vuister, 1ABA Staff Kember, formulated many of the ideas on which CMNFKX
is based. Appendix 13 is his summary expression of these ideas.

Inplicit in this approach is the need for well-defined levels and types of
preventive maintenance work, with properly qualified people nominated to
carry them out at regular inptervals. These requirements, which were
developed further in the IAFA Research Programme, are summarised in
Appendix 14. Preventive Maintenance Levels 2 and 3, as there defined, are

the main subject of CMPN’s scheduling programs.



11. Use of CMPX

Mr Patankar has writter a useful introduction to CMPK. It is given here in
Appendix 12 but without the 50 or so examples of CMPX display screens
included in his original report.

Of particular interest are his comments on the coding system for groups of
instruments of various types, and on the importance of the "policy matrix”
datafile PLCYXTRX.DBF.

This file stores two kinds of pre-set data used for scheduling. Its field
structure, and the pre-set data entered into it on tbhe current diskette, are

given as printouts in Appendix 15.

The field structure of PLCYMTRX relates to the classification of instruments
as used in CMPM, see Appendix 1 of Patankar’s report (included here in
Appendix 12). The 10 groups of instruments wbich CMPK npumbers 0, 10, 20...90
correspond to records 1, 11, 21...91 in PLCYNTRX. The 90 types of instrument
which CMPN numbers 1-09, 11-19, 21-30...91-99 correspond to the records
numbered 2-10, 12-20, 22-30...92-100 in PLCYNTRX. Each instrument type
record in PLCYNTRX shows the length of time needed for servicing one type of
ingtrument. These times are in fields 3-5, in units of 0.1 hour. But
records 1, 11, 21...91 are not needed for use in this way, as in CMPK they
correspond to instrument groups, not to instrument types, see Patankar’s

Appendix 1. They can therefore be used to store another type of information.

In these ten records only, fields 1-3 represent the time intervals between
preventive maintenance servicings, in weeks, for the three levels of
service. Ten general schemes for servicing can thus be entered in this way
into CHPN (more than necessary, four or five would be enough). This allows
CMPX to schedule more frequent checks for critical instruments and less

frequent checks for others.

One of the ten servicing schemes, which are identified as 1, 2, 3...10, is
attributed to each type of instrument by the entry in fileld 2 of its record
in PLCYNTRX. The fieldname for this field, PN_SCH-RNO, signifies "Preventive

Maintenence Schedule Number',



The intervals between services in the ten servicing schemes, and the time
units for the three levels of servicing for each type of instrument, can be
modified by the user. To do this return from CHPX to dBase and enter:
USE PLCYMTRX
Then enter:
BROVSE
The policy matrix will be displayed and then be edited using standard dBase

commands.

12. Vorking on CMPM

The wordprocessor of dBase 111 (MODIFY COMNAND) offers a convenient way to
develop CMPN, but this is not easy as there are no explanatory remarks in the
current version of CMPN"s programs. Some of these bave many lines of logic
and are not easy to follow. Fortunately the modular construction of CKPX

makes it possible to work on only one Main Menu function at a time.

One can enter DO CMPKPRIN from dBase 111 to print out a complete set of CMPX
program files. This is preceded by a list showing tbe order in which they

will be printed: they appear grouped as in Appendix S but with the groups in
a different order. Cut tbe printout paper to separate the programs and mark
them with the reference numbers in Appendix 5. Staple together the programs

in each group.

Two short subroutines CNF.PRG and PD.PRG, the only PRG files used in more
than one program group, are printed ocut among the other files. Separate them
and staple them with CNPM.PRG and MAINNENU.PRG.

The purpose of PD is evident (Print or Display a report) but that of CH¥F
(Choose Number of Function) is not. It is used in almost every program,
after a cholce or menu selection, and follows a standard set of nine program
lines beginning with the definition of a text variable P. See for example
DIGRSCHE. PRG (program 105) for illustrations of this. The nine standard
lines accept the choice or menu selectiom, but only after checking that it is
legitimate. CNF then holds the choice in view and available for correctiom
until it is confirmed by pressing ENTER.



ldentifying and marking all blocks of lines beginning with P and ending
DO CHF will be found to simplify many programs. Little may then remain apart

from 2 menu and a few lines of logic.

13, Further development of CMPM

A useful exercise for trainees learning to use CMPK would be to work through
a group of its programs, figure out the purpose of each set of lines, and
enter this in the program as a "remark” (a text line preceded by an

asterisk).

In the present version of CMPX some choices or menu selecticns respond
correctly to an entry in upper case but respond unpredictably to lower case.
This could be corrected. Meanwhile it is best to set Caps Lock "on" when
working with the program.

CMPX s screen messages are in Epglish. It would be useful to produce French
or other versions, and this would not be difficult to do. Pleces of text
needing translation always appear in the programs between gquotation marks and
follow P=, ?, SAY, VAIT, or ACCEPT. This could be another job for trainees.

The usefulness of CKPX in real-life mainterance management has been confirmed
by those who are using it in the countries in which it was created. Nany
hospitals in the advanced countries use a similar but more sophisticated
program HECS (Hospital Equipment Control System) produced and distributed by
the nonprofit organisation ECRI (Equipment Control Research Institute). HECS
could be a source of ideas for the further development of CMPN.

Consideration should also be given to simplifying CEPM. A cut-down versionm,
with shorter questionnaires and report forms, or limited to inventory
functions only, could be attractive to smaller institutions. Some of CNPN's
complexity is a consequence of its use as a trairing exercise in the IAEA’s
Research Programme. Other training exercises could produce simplified

versions, using information provided in this note.



14. Conclusion

Although it has great utility, a computerised system cannot replace the
written records on which maintenance systems have hitherto been based.
Vritten records, and the dates and signatures they carry, are especially
useful if something goes seriously wrong. But a program such as CMPM is a
great help for keeping order in a written system, and its daily use can offer
some protection to the maintenance manager against troubles which may be

lying, hitherto undetected, in his paperwork.

CT/88-05-04
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CMPN progran files Appendix 5

PRG file Ref Function
Group M Miscellaneous program files.
CKPX M01 Title screen. Asks for and checks password.
XAINMENU M02 Menu for choosing one of the 13 main functions of CMPN.
CNF NO3 Short routine called by many programs (Choose No of Function).
PD ¥04 Sbort routine for report printing (Print or Display).
Group 0 Add data for a new instrument.
ADDINST 000 Menu for choosing group of instruments
NSMENU 001 Nenu for type in a group: Buclear safety (dosemeter etc)
PRKENU 002 Preservation (UPS, CVT, etc)
STHEERUY 003 Standardisation (standard meter etc)
NIMERU 004 Nuclear instruments (MCA etc)
REMEFY 005 Recorders {(pen, printer, etc)
AIMENU 006 Analytical (pH meter etc)
RINEFU 007 Repair (CRO, pulse generator, etc)
AEMERU 006 Auxiliary equip (centrifuge etc)
NDMERU 009 Buclear detectors {(Gelil, GN, etc)
SSKENU  O1¢ Special systems (reactor control etc)
POSEETRY 011  Select group/type
RECTANGL 012 Draws rectangle around group menu
CALTAG 013 Enter detaills of a new instrument
UPDATE 014 Enter names of people who will maintain the instrument
STARTVK 015 {STARTVK is noit used, 1t has been built into 014D
Group 1 Schedule or reschedule maintenance for an instrument.
SCHRESIN 100 Vant to see instrument 1lists ? Schedule or reschedule ?
LISSCHIN 101 Lists instruments in the system
RESCHEDU 102 Reschedules maintenance for an instrument
SCHEDULE 103  Schedules maintenance for an ijnstrument
DICHSCHE 104  Menu: choose type of scheduling
DIGRSCHE 105 Menu: choose an instrument group for rescheduling
DILOSCHE 106 Menu: choose a location for rescheduling
DIPMPESC 107 Vant to change instruments/weekX for a maintenance person ?
SHOVPMPE 108 Shows instr/wk for a maintenance person, allows changes
Group 2 Edit/delete/display information about an instrument.
EDDEL 200 Choose edit, delete, or search for informationmn
SEARCH 201 Displays lists so tag number can be found
EDINSTIN 202 Edit information about an instrument
DELIEST 203 Delete an instrument
LOOKINFR 204 Displays information recorded for an instrument
Grouwp 3 Edit parameters (location, mtce person) for an instrument.
EDSCHPAR 300 Accepts changes for rescheduling the system




Group 4 Create or edit a question form for maintenance results.

ENEDQUFO 400  Accepts questions for questionnaire form

Group § Enter results of preventive maintenance.

ENTEILV2Z 500  Accepts results

Group 6 Enter details of repair work.

IEREPAIR 600 Presents form for entering repair data
CALLOST 601 Calculates cost of the repair

Group 7 Enter/update/search for information about spare parts.

IEVENTOR 700 Choose: enter, update, or search
ENTSPAR 701  Enter stock of spare parts for an instrument
SPAUP 702 Enter parts used -~ from stock or from outside ?
SPAREP 703 Reports availability of spare parts
SPASEA 704 Investigates availability of spare parts

Group 8 Search for information about an instrument.

INFSEARC 800 Search for more instruments 7
KEYSEARC 801 Choose key for search (type of instrument, manufacturer, etc)

Group 9 Generate and print out reports.

GENREP 900 Menu: type of report. Generates report types 0/1/2/3/8/9
QFORXM 601 Generates report type 4
JOBREP 902 Generates report type 5
VEEKSEL 603 Choose week to which report type 9 refers
JOBPRINT 904 Prints report type 5
REPAIRHI 905 Generates report type 7
HISPMLV2 906 Generates report type 6

Group G Generate graphic displays.

GRAFHIC GO0  XMenu: choose type of graph

GRAPH GO01  Generates graph: Time per instrument on Level 2
GRAPH1  GO2 Time per instrument on lLevel 3
VKLDLVZ GO3 Yearly load per person, Level 2

WKLDLV3 GO04
TOVKLDVZ GOS
TOVKLDV3 G06
NOINGR  GO7
1RVKPMP2 GOS8
NOINSLOC G09

Yearly load per person, level 3
Veekly load, Level 2

Veekly load, Level 3

Fumber of instruments in each group
Instruments per week/person, Level 2
Instruments per location

lem-QOUlﬁ-l\)t—-




Group 8§ Prepare summary of preventive maintenance work.

PMSUNNAR 500 Generates summary {workloads of staff, nunber of
instruments, total time, total cost, downtime, etc)

Group I Initialise databases (cancel all recorded data).

INITIALT 100 Empties all databases (DELETE ALL and PACK)




Database files (DBF) in CKPK Appendix 6

Programs in

DBF file Ref Fields which used Ref Content of DBF file
INSTINFR Do1 53 x CALTAG 013 Full information about
SEARCH 201 each imstrument.
EDSCHPAR 300 Includes address of
ENTEXLYZ2 500 supplier, when received,
INREPAIR 600 spares held, etc.
ENTSPAR 701
SPASEA 704
INFSEARC 800
GENREP 900

JOBPRINT 905
REPAIRHI 906
HISPMLZ 807
PHSUMMAR S00
INITIALI 100

SCHPAR Do2 9 CALTAG 013 Scheduling parameters.
LISSCEIN 101 Location, condition,
RESCHEDU 102 maintenance personel,
SCHEDULE 103 for each instrument.
SEARCH 201

* EDSCHPAR 300
ENEDQUFO 400
JOBREP 903
IFITIALI 100

SCHPMLV2 D03 186 RESCHEDU 102 PA Level 2 scheduling
SCHEDULE 103 data for each
EDSCHPAR 300 instrument.
GENREP 900
JOBREP 203
GRAPH GOl
VKLDLVZ2 GO03

TOWKLDV2 GO5
PMSUMNARY S00
INITIALI 100

SCHPMLV3 D04 11 RESCHREDU 102 P Level 3 scheduling
’ SCHEDULE 103 data for each
DELIEST 203 instrument.
EDSCHPAR 300
GENREP 900
GRAPH1 Go2
VKLDLV3 G04

TOVKLDV3 Gos
PMSUMNAR 500
INITIALI 100

IESTDEL D05 1 CALTAG 013 Record of allocated
DELINST 203 Tag Nos.
INITIALI 100

%¥ Data entered directly from keyboard.
In other cases, automatically by CMPN.



JOBYAR

SPARESIR

SPACONBA

UNLOCATE

QSTLV2

EXELV2

HI1S-REP

PNSTWKMX

PLCYNTRX

ARRAY

Doé

po7

Dos

DO9

D10

D11

D12

D13

D14

D15

10

12

25

52

56

-2 -

x 1NREFAIR

JOBPRINT
KOINGR

ENTSPAR
SPASEA
GENREP
1HITIALL

SPAUP
INITIALI

UPDATE
DILOSCHE
DELINST
EDSCHPAR
NOINSLOC
PMSUMMAR
INITIALI

DELINST
ENEDQUFO
ENTEXLV2
QFORK

HISPMLV2
INITIALI

DELINST
ENTEXLV2
INITIALI

INREPAIR
INITIALI

UPDATE
RESCHEDU
SCHEDULE
SHOVMPE
DELINST
EDSCHPAR
GENREP
IEVKPMP2
PMSUMNAR
INITIALI

CALTAG
SCHEDULE
DIGRSCHE
DELINST
INREPAIR
BOINGR
INITIALI

RESCHEDU
SCHEDULE
DELIEST
EDSCHPAR
GENREP
INVKPMP2

600
905
GO7

701
704
900
100

702
100

014
108
203
300
GO9
500
100

203
400
500
902
907
I00

203
500
100

600
100

014
102
103
108
203
300
900
G038
500
100

013
103
104
203
600
Go7
100

102
103
208
300
900
Go8

Tag No. of an instrument
for which job history is
to be entered.

Spare parts held for
each instrument.

Spares. in stock and
used. SPAUP calculates
balances held.

Locations where there
are instruments, how
many at each place.

Texts for questions
about servicing
results, for each
instrument.

Answers to questions
about servicing
results, for each
instrument.

PX history of
each instrument.

Capability (instruments/
week) off each mtce
person. Schedule of
each person for

next 52 weeks.

"Policy Matrix".
Holds permanent data
for scheduling each
type of instrument.

Holds intermediate
data for scheduling.
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List of CHPH database field nages

In this docunentation each database (DBF file) in CWPM is referred to by a D No. %DOI. 002..:.015) as shown at the
bottow of this page. In the list of field nases given belo¥ the nusber shoen against each field nake 15 the D Mo

of the OBF, or DBFs, in whith it octurs.

ACCRS
ADDR_MNFRC

ADDR_SUPLR
ANST_10LV2
ANSI_1LV?
ANS1_2L¥2
ANSE 3LY2
ANSI_4LY2
ANS! SLY?
ANS1_6LV2
ANSY_7LV2
ANST SLY2
ANS 9LV2
ANS2LY2
ANS3LY2
ANSALY?
ANS5LY?
ANSELY2
ANSTLY2
ANSELV2
BALANCE
CAL_VALY
CAUSE
CKT_DIAE
£OSR?
£0sTs
(0873
COST4
CVAL_UP_YR
DATE

o1

0C2

oe3

bC4

BeS
DIAG_COST
DIAG_NAN
DIAS_MN_HR
DIA_DATE
DOR_CAP
DT_ARRYL
DT_CONMIS
DT_DF_USE
END_DATE

{1/88-06

01
0

0t
11
11
1
1
11
i1
11
1
i1
11
i1
1
11
11
11
{1
1
e
01
12
01
12
12
12
12
01
1
10
10
10
10
10
12
12
12
12
01
01
0
08
12

END_DIA DT
END_EEP DT
END_VARNTY
EIP_SER YR
FLT_DATE
FLT_RP_DT
FLT_TYPE
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INST_NAKE
INST_NAME
INST_NAKE
INST_NAME
INST_FRIOR
INS_UND RE
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LA_DN_TH
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LOST VALY
LvzS

Lv2_1
Lvz 2
Lv2_3
V2.4
v2_5
LVZ_6
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LV2_K
L2y
Lv3_1
Lv3_2
V33
LV3i_4
LY3 K

(1]

N2

H3
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NAIN_DPTR

Dot
po2
D03
b4
Dos
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01
1
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08
0!
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0t
0z
03
04
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07
12
12
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15
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03

k]
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03
03
D3
03
03
03
03
04
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1]
04
04
11
i
i1

11
1
o

Reference Mos {D Nos) tor DEF files

Field nases used in sore than one DEF are marked with a verticzl bar.

MAIN_USER
MALF1
NALF2
HALF3
NANL_LOC
MAY_INS WK
MDL]

MOL2

NOL3

HOL4
MNFRC_NANE
MNFRC_PHON
HODEL_ND
NM_PART1
NX_PART2
N¥_PART3
NM_PARTA
ND
NDINSTDEL
NO_OF_INST
ND_OF_INST
ND_OF_LV2
ND_OF_LY3
OPRT_NANL
OPRT_VOLT
OUT_STOCK
OVERHEAD
GVE_HEA_CO
OWN_STOCK
PARTI_NO
PART2_NO
PARTI_ND
PART4_KO
PARTNER
PARTS_LIST
PART_NAKE
FART_ND
PART_NO
PERIPHERAL
PHHEADPHON
PH_HEAD
PN_PER_LV2
PN_PER_LV2
Pi_PER_LV2

01
12
12
12
04
13
12
12
12
12
0f
0l
0t
12
12
12
12
15
1
03
1
03
0
01
0!
08
12
12
08
12
12
12
1z
0t
0!
07
07
08
0}
i
01
01
02
03

PM_PER_LV2
PM_PER_LV2
PN_PER_LV3
‘ PH_PER_LV3
PX_REF
PH_SCH_NO
PRICE_FC
PRICE_LOC
QLv?
Q3LY2
QULY2
Q5LY2
Q6LV2
GC_CHE_BY
QILY2
QNTY L
QNTY?
QNTY3
QNTYA
ary
QTY_USED
Q_FACTOR
REAL_VALU
REMARKS
REP_COST
REP_MAN
REP_MN_HR
RH
ROV_NO
RP1R_CONTR
kP 1R_PHON
RVAL_UP_YR
SCHEDULE
SERTAL_NO
SK1_EXP_Fa
SLIDE
SPARE_AVIL
sP_1ST_EQP
SRVC_MANL
STA_REP_DT
STBLR_USED
STRTWEEK
SUPLR_NANE
SUPLR_PHON

INSTINFR
SCHPAR
SCHPHLY2
SCHPHLY3
INSTDEL

D06
Doy
D08
D03
010

JOBVAR
SPARESINF
SPACONBA
UNLOCATE
Q5TLY2

11
13
02
ol
01
1
1)}
01
10
10
10
10
10
12
10
12
12
12
12
07
0B
0z
01
12
§2
12
12
01
14
01
01
01
02
01
02
13
ol
01
0l
12
)|
13
0t
01

e
D12
013
!4
Dis

$¥5_COND
TAGNO
TAGND
TAGND
TAGKD
TAGND
TAEND
TAGND
TAGND
TAGNO
TAGND

(33
TERFVAR
TLEX_NNFRC
TH_BET_PT
TOT_ON_TH
T0T_LD_VAL
TOT_PT_CST
TOT_RP_CST
101 TV LV2
T07T_TU Lv3
W
W_Lvz
V2
TV_LV3
TU_LV3
TYPE_ND
TYPE_NO
USER
USER_PHON
WASE_HR?
VAGE_HR2
VATT VA
W3t
WHY_DLY

W

W1

VK10

WK1l

W12

¥K13

W

WK1S

VK16

EXELV2
HIS_REP
PHSTWKNY
PLCYATRY
ARRAY

12
01
0z
03
04
05
07
08
10
1
12
0l
06
01
12
01
01
12
0t
03
04
14
03
14
04
1
o
08
08
o
12
12
01
13
12
15
13
13
13
13
13
13
13
13

RY,
VKIS
WK!g
W
VK20
w21
Wr22
WKZ2
WK
¥k25
Ve
WK27
VK26
VK29
v3
WK30
V37
VK33
vt
¥K35
VK36
wK37
VK36
W3S
VK4
VEAD
VK41
VK42
V43
VK4
VK4S
VK46
VK47
VKag
VK43
VKS
50
WKS1
WKE2
123
VK7
¥re
VES
YR_MNFRC

13
13
13
i3
13
13
13
13
13
13
13

]
o

13
13
13
13
13
13
12
13
13
13
13
13
13
13
t3
13
13
13
13
13
13
13
13
13
13
13
13
13
13
13
12
01



Index files in CMPN

Appendix 9

All database (DBF) files in CMPN except PLCYNTRX.DBF have one or more
Each BDX file indexes only one field in its

associated findex (NDI) file.

assoclated DBF file.

NO1
02
¥03
04
NOS
H06
No7

DBF DX DBF field keyed
database file index file by index file
D01 IESTINFR N15 TAGINST TAGNO
D02 SCHPAR N10 PMLV2SCH FM_PER_LVZ2
K16 TAGSCH TAGEO
D03 SCHPMLVZ E08 PERSON PM_PER_LV2
N16 TAGPMLVZ TAGEO
D04 SCHPMLV3 N0 PERSONLV PM_PER_LV3
N17 TAGPMLV3 TAGNO
D0S IRSTDEL B03 DELTAG TAGNO
D06 JORBVAR H04 JOBDEX TEMPVAR
D07 SPARESIN H06 PART PART_NO
N20 TAGSPARE TAGNO
E21 TYPSPA TYPE_NO
D08 SPACONRBA B07 PARTCOR PART_RO
D09 UNLOCATE F0S5 LOCATION INSTLOC
D10 QSTLVZ2 N18 TAGQST TAGRO
D11 EXELV2 E13 TAGEXE TAGNO
D12 HIS_REP N14 TAGHIS TAGNO
D13 PMSTVKEX F¥11 PMPERLV2 PM_PER_LV2
D14 PLCYMTIRX - -
D15 . ARRAY BE01 ARRXO PN_PER_LV2
Ref ¥o and kiloPytes (in brackets) for NDX files
ARRKO 2.7 N08 PERSON (1.0) Fi15 TAGIEST (1.
COPY (33.3> NOS PERSONLV (1.0) ¥16 TAGPNLV2 (1.
DELTAG (1.0) Fi10 PMLV2SCH (1.5 K17 TAGPMLY3 (1.
JOBDEX (1., B11 PMPERLVZ (1.5) N18 TAGQST (1,
LOCATION (1.5 B12 SORT (16.7) N19 TAGSCH (1
PART (1.5 N13 TAGEXE (1.5 N20 TAGSPARE (1.
PARTCON (1.5) ¥14 TAGHIS (1.5 K21 TYPSPA (1.
and N12 are on the CMPX diskette but are not used

The large NDX files NO2
running CMPK.

03}
0
0
03

)

)
5

in



Auxiliary filles

MESG. MEX A0l
LOADLV2.FRM  A02

LOADLV3.FRM  A03

Utility programs

CHMP¥PRIE.PRG U012

DOCUMENT.PRG Uo02

FILDIS. PRG uo3

Appendix 10

Utility programs and suxiliary files

Nemory file called by ADDINST.PRG (000).
Standard format used in GENREP.PRG (900).

Standard format used in GEBREP.PRG (900).

Enter "DO CMPMPRIB" from dBase ]Il to print a listing of
CMPM"s PRG files and then automatically run DOCUMERT.PRG.

Enter "DO DOCUMENT" from dBase 11! to run DOCUMENT.PRG,
whichk prints all CMPM"s PRG files and then lists the fields
of all CXPX DBF files. Make sure printer bas at least 100
sheets of paper.

Enter "DO FILDIS" from dBase JI] to see the status of all
DBF files and the settings of the systen.

Obsolete files remaining on current diskette

ARRTEST.PRG  M10
EDTEMP. PRG M11
QTENMP. PRG Ml2
EXELV2. DBF x13
STARTVK.PRG 015
COPY. FDX 06

SORT. ¥DX 12

Test program.

Questionnaire for entering a new instrument.
Questions for reporting results of maintenance work.
Early version of Dil.

Short routine now incorporated in 014.

Large (33kB) index file, not used.

Large (17kB) index file, not used.




Program relationships in CMPKX

Appendix 11

Makes use of

DBF

PRG progran PRG & ¥DX Other

Group M General purpose flles.

CMEX No1 MAINNEXEU MO2

NAINXERU MO2 ADDINST 000
SCHRESIN 100
EDDEL 200
EDSCHPAR 300
ENEDQUFO 400
ENTEXLVZ 500
INREPAIR 600
IRVEFTOR 700
INFSEARC 800
GENREP Q00
GRAPHIC GO0
PMSUNMAR S00
IRITIALI 100
CNF MO3

CEF MO3

PD No4

Group 0 Add data for a new instrument.

ADDIEST €00 NSMERU 001 MESG.MEN AO01
PRNENU 002
STMERU 003
NIMERU 004
REMEXU 005
AINENY 006
RIMEXY 007
AENENU 008
RDMEEU 009
SSMENY 010
POSENTRY 011
RECTARGL. o012
CEF Xo3

NSMERU 001

PRNERU 002

STNERU 003

NINEXU 004

REMENU 005

ATMENU 006

RIMENU 007

AENENU 008

BDNERU 009

SSMENT 010

POSENTRY 011 CHF MO3
CALTAG 013



Makes use of

DBF
PRG progranm PRG _& EDX Other
RECTANGL 012
CALTAG 013 CYF ¥o03 PLCYNTRX D14
INSTDEL D05
DELTAG HO03
IESTIRFR D01
TAGINST ¥15
PLCYNTRX D14
SCHPAR D02
TAGSCH H19
PNLV2SCH K10
UPDATE 014 CNF MO3 UNLOCAT DOS
LOCATIOR BOS
PMSTVKMX D13
PNPERLYV2 K11

STARTVK (now part of 014)

Group 1 Schedule or reschedule maintenance for an iunstrument.

SCHRESIX 100 LISSCHIN 101
RESCHEDU 102
SCHEDULE 103

CNF K03

L1SSCHIF 101 CHF M03 SCHPAR Do2
TAGSCH ¥19

RESCHEDU 102 DICHSCHE 104 SCHPAR Do2
TAGSCH 19

SCHPMLV3 Do4
TAGPMLV3 H17
PERSOELV3 No9

SCHPNLV2 D03
TAGPMLV2 H16
PERSON X08

PMSTVEMX D13
PNPERLV2 §l1

ARRAY D15
ARRBRO KOl

SCHEDULE 103 DICHSCHE 104 SCHPAR Do2
TAGSCH ¥i9

PLCYNTRX D14

PESTVEMX D13
PMPERLV2 11

SCHPMLV2 Do3
PERSON 08
TAGFNLV2 i@

ARRAY D15

ARRNO HO1



Makes use of

DBF
PRG program PRG & NDX Other
SCHPMLYV3 Do4
PERSONLV §O9
TAGPNLV3 ¥17
DICHSCHE 104 DIPMPESC 107
DIGRSCHE 105
DILOSCHE 106
CYF MO3
DIGRSCHE 105 CEF NO3 PLCYNTRX D14
DILOSCHE 106 UNLOCAT DO9
LOCATION ¥0S
DIPMPESC 107 SHOWVPME 108
CNF MO3
SHOVPMPE 108 CNF ¥o3 PMSTVENX D13
PMPERLVZ ¥1l
Group 2 Edit/delete/display information about an imstrument.
EDDEL 200 EDINSTIN 202
DELIBST 203
LOOKINFR 204
CXF MO3
SEARCH 201 CHF Mo3 SCHPAR D02
TAGSCH N19
INSTIKFR Do1
TAGIEST F15
EDIRSTIN 202 SEARCH 201
CNF MO3
DELIEST 203 SEARCH 201 UBLOCATE D09
CNF X03 LOCATICK HO5
PNSTVEMX D13
PNPERLYV2 i
ARRAY D15
ARRNO ¥0l
SCHPMLV3 Do4
TAGPMLYV3 N7
PERSONLV §09
1NSTDEL DO5
DELTAG §03
PLCYMTRX D14
QSTLVZ D03
TAGQST 18
EXELV2 P11
TAGEXE B3



MNakes use of

DBF
PRG program PRG & NDX Other
LOCKIBFR 204 SEARCH 201
CHNF M03
Group 3 Edit parameters (location, mtce person) far scheduling.
EDSCHPAR 300 CNF MO3 SCHPAR Doz
TAGSCH N1i9
PNMLV25CH F10
INSTIRFR D01
TAGINST §i15
UNLOCAT D09
LOCATION KOS
SCHPNLV3 D04
TAGPNLV3 N17
PERSONLYV K09
SCHPNLV2 De2
TAGPMLV2 Ni6
PERSON ¥os
PNSTVEMX D13
PMPERLVZ i1
ARRAY D15
ARREOC B0l
Group 4 Edit or enter data into a question form for maintenance results
ENEDQUFO 400 CEF O3 SCHPAR bo2
TAGSCH Nio
QSTLV2 Dice
TAGQST K18
Group 5 Enter results of preventive maintenance work.
ENTEXLVZ 500 CHF M03 INSTINFR DOl
TAGINST N15
EXELV2 D11
TAGEXE i3
QSTLVZ2 D10
TAGQST 18
Group 6 Enter details of repair work.
INREPAIR 600 CALLOST 601 JOBVAR D06
CKF NO3 JOBDEX No4
IFSTIXNFR DO1
TAGINST 15
PLCYNTRX D14
HIS_REFP D12

TAGHIS N14



Makes use of

DBF
PRG program PRG & ¥NDX Other
CALLOST 601 PD  {s] 3
Group 7 Enter/update/search for information about spare parts.
IBVERTOR 700 SPAUFP 702
SPAREP 703
ENTSPA 701
CKF NO3
ENTSPA 701 CEF ¥03 IBSTINFR DO1
TAGINST ¥i5
SPARESIE Do7
TAGSPARE H20
FART N06
TYPSPA K21
SPAVP 702 SPASEA 704 SPACONEA Dosd
CNF Mo3 PARTCOR RO7
SPAREFP 703 SFPASEA 704
SPASEA 704 CYF NO03 IESTIHFR DOl
TAGINST Fi15
SPARESIN Do7
PART ) ‘{41
TYPSPA §21
Group 8 Search for irnformation about an instrument.
IRFSEARC 800 KEYSEARC 801 IBSTINFR D.1
CNF O3 TAGINST
KEYSEARC 801 .CHF NO3
Group 9 Generate and print out reports.
GENREP 900 QFORX 902 SCHPMLV2 D03 LOADLVZ2.FRN A02
JOBREP 903 PERSON K08 LOADLV3.FRX  AQ03
HISPMLV2 607 SCHPMLV3 D04
REPAIRHI 906 PERSORLV3 R09
VEEKSEL 904 INSTINFR DO1
CYF NO3 TAGINST F15
PD o4 SPARESIY DO7
TAGSPARE ¥20
ARRAY D15
ARRNO ). (131
PHSTVENX D13
PMPERLVZ 3%



Makes use of

DBF
PRG program PRG & BDX Other
QFORX 901 CHEF MO3 QSTLV2 D10
FD NO4 TAGQST Ni8
JOBREP 902 VEEKSEL 904 SCHPAR boz2
JOBFRINT 905 TAGSCH N19
CEF NO3 SCHPMLV2 D03
PERSON KO8
VEEKSEL 903 CEF M03
JOBPRIRT 904 QFORN 902 JOBVAR D06
INSTINFR DO1
TAGINST N15
REPAIRHI 905 CKF MO3 HIS_REP bi2
TAGHIS ¥14
INSTINFR Do1
TAGINST ¥15
HISPXLV2 506 CEF M03 QSTLV2 D10
TAGQST N18
INSTINFR D01
TAGINST Ni5
EXELV2 D11
TAGEXE §13
Group G Generate graphic displays.
GRAPHIC  GOO GRAPH Gol
GRAPH] Go02
NOIRGR Go7
VKLDLVZ  GO3
VKLDLV3  GO4
. TOVKLDVZ GO5
TOVKLDV3 GO6
INVKPNP2 GO8
NOINSLOC GO9
CHF No3
GRAPH G0l SCHPNLVZ2 D03
GRAPH1 Go2 SCHPNLV3 Do4
VKLDLVZ  GO3 SCHPMLVZ D03
PERSON ¥o8
VKLDLV3  GO4 SCHPNLV3 Do4
PERSONLYV E09
TOVKLDVZ GO5 SCHPMLV2 DO3
PERSON o8



Makes use of

DBF
PRG program PRG & NDX Other
TOVKLDV3 G06 SCHPMLY3 D04
PERSONLY H09
HOIRGR GO7 PLCYNTRX D14
JOBVAR D06
JOBDEX §04
INVKPMP2 GOB PMSTVKMX D13
PMPERLV2Z i1
ARRAY D15
ARRNO §O1
NOINSLOC GO9 UNLOCAT D09
LOCATIO¥ OS5
Group § Prepare summary of preventive maintenance work.
PNSUMKAR S00 PD MO4 UNLOCAT D09
LOCATION H05
PESTVEKMX D13
PMPERLYVZ i1
SCHPNLV2 D03
PERSON K08
SCHPNLV3 D04
PERSONLV ¥09
INSTINFR DOl
TAGINST N15
Group I Initialise databases (cancel all recorded data).
INITIALI 100 CNF MO03 INSTINFR D01
TAGINST 15
SCHPAR Do2
TAGSCH . p 1)
PMLV2SCH N10
PLCYNTRX D14
SCHPXLV2 D03
PERSON BO8
TAGFMLVZ N16
SCHPNLV3 D04
PERSOELYV ¥09
TAGPNLV3 17
IESTDEL D05
DELTAG R03
QSTLV2 D10
TAGQST N18
EXELV2 D1l
TAGEXE §13



Makes use of

DBF
PRG program PRG & NDX Other

PMSTVKMX D13
FMPERLVZ El11

UNLOCAT D09
LOCATION B05

HIS_REP D12
TAGHIS El14

SPARESIN Do7
TAGSPARE B20
PART No06
TYPSPA 21

SPACONBAL D8
PARTCON BO7

CT/88-06
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COHPUTERISED MANAGEMENT FOR PREVENTIVE MAINTENANCE

(CHPH

This program has been developed with multiple objectives. Besides
management of preventive maintenance it provides inventory of laboratory
instruments, spare parts inventory for these instruments and also repair
record keeping for the instruments. The management provides
scheduling/rescheduling of the jobs for preventive maintenance and
recording of observations during the execution of preventive
maintenance. The provision for questionnaire preparation regarding
measurement and execution of preventive maintenance for each instrument
1s also given. All these facilities provided by the program can be
categorised in four groups.

I. Information/Data Collection

I1. Information/Data Search, edit, delete or look

111, Preventive maintenance task scheduling/rescheduling
iV. Activity analysis and reporting.

1. INFORMATION/DATA COLLECTION:

All the information regardinmg fnstruments 1s collected with
reference to tag number for each instrument. The tag number is an unique
nupber for each instrument assigned by the program on entry of the
instrument. This number is not alterable omce the Iinstrument is entered.

Instrument grouping and tag number generatfon:

The instruments handled by this program have been devided in ten
different groups. Each group have nine types ip it. This grouping of
instruments {s shown in appendix 1, The tag nmber consists of four
digits. {GTNN).

The first digit (G) is assigned as per the group to which the
instruments belongs (0 G 9). .

The second digit (T) 15 assigned as per the type to which it belongs
in that group (1 T 9).

The last two digits (NN) represent how many instruments of the same
type have been entered in the system (01 NN 99),

Now for exawmple Multichannel Analyzers (MCAs) from two different
companies eg. Canberra Series 40 MCA and ND 76 MCA if entered will be
assigned 3501 and 3502 respectively as tag number. The first two digits
in both the cases are same because they are fifth type in the third
group, but last two digits are Ol and 02 respectively because Canberra
series 40 MCA 15 the first MCA entered where as ND 76 15 the second in
the system. Obviously the third MCA 1f entered will have tag number 3503.
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Now all subsequent information as regards to these instruments will
always be stored with reference to these tag nuonbers. The assignment of
the tag nuimber is automatically done by the program as you select and
enter the instrument in the system and is shown on the screen.

Two types of information can be entered in for the instrument as:

1. Instrumpent inventory information including spares.
2. Instrument behavioural {information.

The detailed procedure of entry for both the types is shovn in the
attached user's interaction with the program.

II. INFORMATION/DATA SEARCH, EDIT, DELETE OR LOOK

These four functions, SEARCH, EDIT, DELETE and LOOK instrument
ifnromation are very useful to change the instrument information &8s and
when required. All four functions &re complementary to each other. The
detailed procedure for these functions is shown in the attached document.

1II. PREVENTIVE MAINTENANCE TASK SCHEDULING AND RESCHEDULING

Distribution of tasks for preventive waintenance is performed by the
programe under scheduling or rescheduling. This is done with the help
of tag-number and policy matrix.

Organisation or Policy Matrix:

Policy matrix has an information on different types of schedules for
the jobs for different types of equipment. There are total ten types of
schedules which give different i{ntervals in terus of weeks for level-l,
level-2 and level-3 jobs. The {nformation for each type of equipment on
hov much time {5 required for executing these jobs in terms of 6 minutes
time units {5 kept in the form of records and also includes which
schedule each type of instrument will follow. All this information is
kept in the datsbase file called PLCYMTRA.DBF. The different fields of
the policy wmatrix representing this information for each type of the
instrument sre as follows.

Field 1. EXP SER YR = Ko of years the instrument is expected to give
good service. )

Field 2. PM_SCH NO Which schedule number the instrument will follow.

Field 3. TU_LV1 Tiwe units units required to do level-1l job.

Field 4. TU_LV2 Time units required to do level-2 job.

Field 5. TU_LV3 Time units required to do level-3 job.

Field 6. NO of INST No. of instruments entered in this type

No. of instruments deleted frow the system of
this type

Field 7. NOINSTDEL

(1 Time Unit = 1 TU = 6 minutes)



Since the schedules also are incorporated I{n the sawe data base, the
first three fields have been multiplexed. All the ten schedules ave kept
at an interval of ten records starting from the first record, i.e, record
no. 1, 11, 21, 31, 41, 51, 61, 71, Bl and 91 give ten different type of
schedules., All other records give the information for a particular type
of an instrument. When the {nformation for schedules is accessed, the
first three fields of PLCYMTRX are interpreted as

interval for level~l jobs in weeks
interval for level-2 jobs in weeks
Interval for level-3 jobs in weeks

Field 1 1INT-LV1
Field 2 1INT-1lV2
Field 3 [INT-LV3

s Ss wg

The policy matrix forms the core of (MPM on which scheduling of jobs
is performed.

Further during scheduling, the care is taken that the jobs are
uniformly distributed over a year so that overloading of jobs is avoided
for a particular week,

Instruments at one location are scheduled for the same time provided
the person handling the instruments does not have mwore than specified
number of instruments per week to look after. This factor i.e. maxiounm
number of instrumente a particular person can look after in one week is
alsc alterable before scheduling.

IV, ACTIVITY ANALYSIS AND REPORTING:

The program provides analysis of activity through varfous kinds of
reports and graphs. The attached document shows all kinds of repoerts and
graphs it provides for management,

The complete program {5 menu driven and self explanatory. The menu
goves information on the kind of entry required. The program assumes no
knowledge of dBASE I1I or any programming language on the part of the
user.

A copy of the working program disc is avalilable with each
counterpart of the participating country viz Bangladesh, Indie,
Indonesia, Republic of Korea, Maleysia, Pakistan, Philippines, Sri-Lanka,
Thailand and Vietnam.

2564M/86-10-02/A. Patankar
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gg Appendix 13
INTERNATIONAL ATOMIC ENERGY AGENCY

RCA PROJECT ON THE MAINTENANCE OF NUCLEAR INSTRUMENTS

SOME ELEMENTS OF LABORATORY MAINTENANCE PLANNING:

1.) Make an inventory of the instruments available in the laboratory.

2.) Make a library of instruction manuals, maintenance manuals, spare
part lists, trouble shooting charts, circuit diagrammes, etc.

3.) Nominate a person responsible for all maintenance activities in the

laboratory.

4.) Nominate a chief operator responsible for the daily care, the
quality control and the logbook for each particular instrument.

5.) Formulate clear written task descriptions of persons given in 3 and
4 (See flowcharts 10-12).

6.) Formulate and execute check and quality control procedures for each
instrument to be executed under the responsibility of chief
operator: what has to be done, when and by whom.

7.) Formulate and execute test and quality control procedures for each
instrument to be executed by maintenance personnel: what has to be
done, when and by whom.

8.) Formulate and execute a preventive maintenance procedure for each
particular instrument or instrument set: What has to be done, when
and by whom.

9.) Make and use a logbook for each instrument in which 6, 7 and 8 are
given and space to note down what was done, when and by whom and
what the findings were. The report of the first test or
commissioning, of possible repairs and of the actual use of the
instrument should also be given.

10.) Make clearly readable flow charts for users, operators and
maintenance technicians indicating what to do when an instrument
seems not to function correctly or breaks down.

11.) Make clear flowcharts for maintenance technicians what to do in case
replacement parts are needed.

12.) Make clearly readable flowcharts what a technician has to do when he
is not able to do an instrument repair himself.

13.) Formulate and execute clear instructions about the cleaning and
cleanliness of the laboratory.

14.) The points 5 to 13 will result in a clear maintenance and quality
control schedule, which is a main part of a laboratory maintenance
plan.

15.) Formulate and execute a power conditioning policy (especially for
new instruments).

16.) Formulate clear written instructions what to do in case of a power
failure.

17.) Formulate and execute an airconditioning policy.

18.) Formulate and execute clear instructions about use of
airconditioners dehumidifiers and ventilators.

19.) Procure a minimum set of tools needed for preventive maintenance and
small repairs.

20.) Formulate and execute a spare part policy.

21.) Formulate and establish instrument procuring procedures which take
into account the technical performance of the instruments and the
necessity that technicians, engineers or future users check the
offers.

22.) Formulate at least the minimum budget requirements to enable the
maintenance task.

P.H.Vuister/Vienna



Appendix 14

Responsibilities for different levels of
preventive maintenance

Professional user

The "user” is the professional scientist or clinician whbo is responsible for
work done with the instrument. He is concerned with results but may not know
much about how the instrument works.

Responsibilities: - Supervise the technician who operates the instrument.

~ Ensure the technician does regular quality control checks
and basic Preventive Maintenance (FI).

- Review instrument lab log books regularly.

Operator

The "operator” is a technician who regularly uses the instrument. He bas no
special tools or instruments for maintenance but must have proper check
sources, phantoms, etc.

Responsibilities: Daily care of instrument.

Daily care of laboratory conditipns {(cleanliness, air
conditioning, windows closed, etc).

Routine quality control (QC).

Upkeep of instrument lab log book.

In terms of CMPN, this work is PM_LEVEL 1.

Naintenance technician

The "maintenance technician” is a person with some technical skill in
instrumentation and having basic knowledge of the tools and equipment used for
maintenance work. He may be an operator who also has these extra skills or an
instrument technician who has been allocated to general maintenance duties.

Responsibilities: - Routine PN.

Routine QC with special tools or equipment.

1

Simple repairs.

t

Upkeep of instrument maintenance log book.

In terms of CMPM, this work is PM LEVEL 2.

{cont)



Instrument expert

The "instrument expert” is an engineer, physicist, or senior technician to whom
senior management delegates responsiblity for the maintenance and QC of
instruments. He has thorough electronice experience and some general knowledge
of the use of each instrument. He must have an adequate work place and all

necessary test equipment.

Responsibilities: Thorough QC.

Instrument overhaul.

Complicated repairs.

Spare parts management.

Review of instrument maintenance log books.

Supervision of malntenance technicians.

In terms of CMPN, this work is PM LEVEL 3.

For some more complicated instruments PX Level 3 may be done on a contractual
basis by the supplier”s engineers.

CT/88-06



CMPN"s Policy Matrix

Appendix 15

Structure for database: Ciplcymtrx.dbf

Nurnber of

data records:

Date of last update

100

P 0B/29/88

Figld Field Name Type Width Dec
1 EXF_SER_YR Numeric 2
2 FM_SCH_NG Numeric 2
3 Tu_Lvi Numaric 2
4 TU_LV2 Numeric z Ml H&cdd_ W P VN 4«\
5 TuU_LV3 Numeric 2 Réceo ol, 11, 21, 31,41 atc
6 ND_OF_INST Numeric 2 LT T
7 ROW_ND Numeric 2
& NOINSTDEL  Numeric 2
¥f Total *x 17
. INTV] INTV2 | INTYR
Record? | EXF_SER_YR|FM_SCH_NO|TU_LV1]TU_LVZ TU_LVEIND_OF _INST] ROW_NO [NOTNSTDEL
1 12 24| 48 4 1 0 0 ¢
2 16 g 5 25 a0 H 1 0
2 & 7 1 5 10 0 2 0
4 10 9 5 5 10 5 3 0
5 g & 1 10 10 2 4 ¥
] ] 9 5 10 10 1 5 0
7 10 7 10 20 40 3 & 0
& & 4 5 20 40 1 7 Q
9 12 g 5 10 490 1 = 0
10 16 3 i 5 5 0 S O
11 ] Z4 45 t 0 0 10 ¢}
1z 16 7 | 5 10 0 11 0
1z 13 7 1 5 20 1 12 0
14 10 7 1 5 15 0 3 0
15 10 7 1 g 10 0 14 0
16 12 3 3 5 20 0 15 0
17 15 3 5 20 30 v 16 0
18 1g 7 1 5 10 ¢ 17 0
13 1z 7 10 20 0 0 1& 0
20 14 3 | | -] . 19 Q
21 4 24 45, 2 ) z0 0
22 £ 3 1 Z 3 0 21 ]
23 & 7 1 5 40 0 z2 0
zZ4 10 7 3 20 20 1 23 1
25 14 4 5 5 20 v 24 0
pi 14 4 1 5 20 0 z5 0
27 14 4 5 5 80 0 25 0
2E 14 4 1 5 40 0 27 ¢
29 10 2 2 10 10 o 28 0
30 10 2 2 10 10 1 29 0
21 4 1z 48 p 4] 0 30 0
32 iz 3 1 10 20 1 31 0
33 1z 3 )\ 10 20 2 32 0
34 12 3 | 10 10 1 33 0
35 12 2 5 10 10 0 34 0
36 10 5 5 10 20 3 35 1
37 10 5 L 20 40 0 36 0
K13 g 5 10 20 &0 0 37 0
39 14 5 1 5 20 1 33 0
40 14 5 1 5 20 1 Y 0
41 4 B 45 2 0 Q 40 )
2 10 3 1 5 10 Q 41 Q
43 10 3 5 10 20 0 42 0
44 1e6 1 4 20 30 2 4z 0
45 16 1 2 5 10 0 44 0
45 10 1 1 5 10 0 45 0
(cwntj




INTVY INTV2 |INTV3 )

Recand. | Ex P SER YR |PM_SeH_No| TuLvi [Tu.Lve | Ty Lvs | NooF. INST|Row. Np| NoINsTD &L
47 10 2 5 10 20 0 4€ 0
45 16 ~2 5 10 10 0 47 0
49 12 i 10 10 10 0 48 )
50 12 z 10 10 10 0 49 0
51 1 17 45 3 0 0 50 1]
(32 1Z 3 5 30 20 Z 51 ¢
53 12 7 10 30 &9 1 &2 0
54 iz 7 5 20 40 1 53 0
55 12 5 5 10 40 0 54 0
56 1z g 5 10 40 0 55 0
57 12 7 10 20 €0 0 56 0
5g 1z 7 10 20 €0 1 57 0
59 12 [ 10 20 £0 0 S& 0
£0 iz 5 10 20 () 4 53 0
31 1 o 43 1 o L [10) o
EZ 12 .| 1 5 10 z (41 7]
63 14 1 [ 10 30 1 £2 0
£4 1z 1 z 10 30 2 £3 0
€5 14 1 z 20 0 0 54 0
€6 ig 1 5 10 30 1 £5 0
&7 14 1 5 15 [ 0 EE 0
&€& 14 4 5 10 5 i 67 O
£9 14 z 5 - 20 s 0 £S )
70 14 2 £ 20 5 1 (33=] 0
71 I P 45 1 ¥} 0 70 0
12 16 1 5 i0 10 V] 717 ]
73 16 c 1 5 5 0 72 0
74 16 4 1 10 Z0 i i 0
75 10 3 g [ 20 1 74 0
76 14 z 5 10 20 1 75 0
77 16 10 10 20 40 0 76 0
7€ 1& z g 10 20 0 77 0
79 13 z 5 10 20 z 78 0
g0 1& 1 5 10 20 £ 79 4]
ol 1 i =4 1 [¥] [¥] = [}
b3 it I 1 20 10 1 a1 0
g3 S 1 5 "20 20 0 82 0
&4 & 1 5 15 5 0 &x 0
&5 1z z 10 10 44 1 £4 0
=1 10 4 5 20 10 0 85 0
&7 10 4 g 20 10 0 SE 0
88 10 4 s 20 10 2 &7 Q
eg 10° 4 5 20 10 o &g 0
90 10 4 5 20 10 o} go 0
91 " 1 5 24 € 0 0 T0 0
92 16 10 50 40 93 0 =1 Q
93 10 10 50 £0 g0 0 92 0
94 12 10 25 20 £0 s 95 0
95 10 9 5 10 20 0 94 0
96 10 7 5 20 a0 0 85 0
37 10 9 25 20 &0 4] 96 0
95 & 9 £9 30 S0 0 a7 0
99 12 10 25 20 £0 0 93 0

100 12 10 71 20| &0l of o9 0







